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Abstract 
In this article, we present a formative evaluation of an ongoing NSF-sponsored 
research project in classroom innovation using augmented reality (AR) to 
enhance STEM education. Exposing students to advances in digital modeling, 
data visualization and performative software prepares them for new pathways 
for decision-making in the AEC professions. Recent research shows that 
Technology Mediated Learning Environments (interacting with comput-
er-based tools) can enhance learning. Augmented Reality (AR) or the ability 
to augment the real-world environment with computer-generated informa-
tion is bringing a new dimension to learning and designing using multiple 
data streams. 
 

Keywords 
Cyberlearning, STEM Education, Virtual and Augmented Reality,  
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1. Introduction 

Introducing new tools into a familiar environment is always a challenge. Intro-
ducing new teaching tools involves working with two distinct groups, instructors 
and students. Students lack familiarity with any previous models of the teaching 
environment as the course and the course materials are assumed new. General 
learning theory assumes the critical issue for learners is that they actively seek to 
integrate new knowledge with knowledge already in their cognitive structures 
(Novak, 2015). However, introducing the additional complexity of cyberlearning 
tools including augmented, mixed and virtual reality or any digital device creat-
ing an immersive virtual experience is challenging for both students and teach-
ers. Recent research indicates that Technology Mediated Learning Environments 
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(interacting with computer-based tools) can enhance learning (FN). Augmented 
reality (AR) or the ability to augment the real-world environment with comput-
er-generated information experienced by multiple users in real-time is bringing 
a new dimension to learning (Kamarainen et al., 2013). Integrating AR with 
other simulation technologies has the promise of leading the next generation of 
computer-based learning environments.  

Our initial research questions were: 1) how would engaging with digital tools 
impact students problem solving skills and collaborative learning interactions? 
2) how would interaction with the project change students’ understanding of 
building science principles in their respective disciplines? 3) would using AR 
enhance the ability of students to successfully transfer the principles they have 
learned to new situations? and 4) what impact could the project approach have 
on student motivation of further collaborative learning, remain relevant and 
continue to inform our next steps? 

Over the past two years, the University of Arkansas collaborated with Florida 
International University and Missouri State University on an NSF—Improving 
Undergraduate STE < Education (NSF-IUSE) grant “Collaborative Research: 
Strategies for Learning, Augmented Reality and Collaborative Problem-Solving 
for Building Sciences” (NSF #1504898). This project developed a new teaching 
and learning environment using integrated Building Information Modeling 
(BIM) with augmented reality (AR) in order to provide three-dimensional, in-
teractive, annotated models of buildings for visual learning. In order to quantify 
and qualify the influence of AR on students learning, interdisciplinary courses 
were leveraged between architecture, mechanical and civil engineering. The fa-
culty collaborated to teach a joint course offered as an elective in all three discip-
lines on advanced topics in sustainability. The teaching staff believed this was an 
area with adequate duplication in all three disciplines for meaningful content to 
be created for a shared course. 

The collaboration not only provided a platform for investigating AR in the 
classroom, but also exposed students to known professional domain affiliations 
in industry between architecture and engineering. In general, the strength of the 
architecture disciplines is design and performance visualization while engineer-
ing focuses on design and performance analysis. Often, professional students do 
not encounter real-world professional situation in the Architecture, Engineering 
and Construction (AES) disciplines until they are in the professional world. In-
troducing the opportunity for collaboration in a shared setting to them in aca-
demia better prepares them to be leaders in their respective fields and advances 
student success by promoting innovation in teaching and learning in mul-
ti-disciplinary classroom environment (Messadi & Newman, 2017). 

2. Methodology 

The multidisciplinary collaboration at the University of Arkansas (UA) was 
pursued through three coordinated courses and group projects. The other par-
ticipating schools, Florida International University (FIU) and Missouri State 
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University (MSU) followed a similar structure. During the spring 2016 semester, 
the UA control group classes participated in the project. These included under-
graduate level courses with students from 1) architecture (ARCH 303v Advanced 
Topics in Sustainability taught by Dr. Tahar Messadi, 2) Civil Engineering 
(CVEG 4863 Sustainability in Civil Engineering, taught by Dr. Andrew Braham) 
and 3) Mechanical Engineering (MEEG 4473 Indoor Environmental Design, 
taught by Dr. Darin Nutter). The UA team included Dr. Newman (PI), Drs. 
Nutter, Messadi and Braham and Dr. Fredrick, Director of Tesseract. The con-
tent of courses, testing and implementation process in the control group at UA, 
followed a similar path to FIU’s Control Group. These courses ran autonomous-
ly but included interdisciplinary lectures by the participating faculty, combined 
with in-class presentation of student research. In addition, guest speakers pro-
vided additional insights into the topics examined in class. The courses com-
prised 45 students working in teams of 5 - 6 students with each discipline 
represented on the team. 

In Fall 2016 semester the three groups of students tested traditional learning 
tools to understand sustainable concepts in building envelopes, heating, and 
ventilation systems, and structural elements of an addition to Vol Walker Hall 
on the UA campus In Fall 2017 three instructors, one from each respective de-
partment continued to the grant study by co-teaching a combined course intro-
ducing augmented or mixed realty into the students learning process. This was 
our experimental group.  

The UA team used the HoloLensTM a head-mounted display (HMD) with a 
holographic computer that creates a blended environment where the user can 
view reality while also “seeing” overlaid holographic data. This allows the user to 
interact with digital content as part of the real world. Figure 1 is an example of 
the way we employed AR (technically referred to as “mixed reality”)1 using the 
HoloLens to identify heating and ventilation (bright yellow), fire suppression 
(red), and support elements (dark yellow) in Vol Walker Hall. By overlaying 
these images on reality, students were able to “see” the different components of 
the building while standing in the building space. Based on our experimental 
data our formative evaluation informed refinements in the approach to the de-
velopment of content for the HoloLens. Students indicated they became over-
whelmed trying to work through too large an area in a building while managing 
quantitative analysis for three systems; we therefore focused on a single class-
room area, a large studio, on the three flow of the building.  

For the content development of the digital information in the HoloLens the 
team collaborated with the UA Tesseract Lab using previously generated BIM 
information from Vol Walker Hall. We anticipate continuing this affiliation 
moving forward. The summative evaluation of the IUSE-project uses pre- and  

 

 

1Mixed reality is a general term used to indicate the use of a (typically) digital device creating a vir-
tual or simulated representation of either 2-d or 3-d information. Augmented reality indicates the 
user is aware of both a real-world condition and a virtual one at the same time. For example, a mu-
seum visitor using headphones while viewing an exhibit is augmenting their experience. Hence, it is 
an augmented reality.  
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Figure 1. Simulated view using HoloLens showing projection of digital 
information on top of actual physical space. Source: (Author, 2017). 

 
post-surveys, video of collaborative student interaction and testing to compare 
control and experimental groups from the 2016 to 2017 semester to measure the 
influence of AR on learning.  

The FIU team using a similar protocol managed the cyberlearning compo-
nents employing a different approach to augments reality, AR-Skope and 
VR-Skope. The device used was a mobile tablet with software design to give stu-
dents just-in-time data and knowledge for building systems related to a specific 
campus building. Students were expected to go to the building and use the 
handheld device in situ while control and experimental group for the FIU Team 
are given in this paper. A brief overview of their AR approach follows here, and 
further steps are discussed in the conclusion.  

The FIU team included Shahin Vassigh (FIU PI), Ali Mostafavi, Deborah Da-
vis and Albert Elias. Three courses were identified in architecture, construction 
management, and mechanical engineering. Rather than teach a unified course 
with students registered for the same class, students registered for unique 
courses, but worked together in three projects. The semester work was divided 
into three five-week units organized around the 3 units of: 1) Building Siting and 
Foundation, 2) Building Envelop and Mechanical Systems, and 3) Construction 
and Post-Occupancy Evaluation. In cases that the content was not a part of the 
traditional course, it was added with an additional guest lecture, video record-
ings, or posted materials online. The course structure for the experimental 
Group courses was almost identical to the Control Group course work, with the 
expectation that the Experimental group of students had access to the project in-
struments. The Fall 2016 semester did not include AR and was designated the 
control group. The spring 2017 semester included the AR-Skope software used 
on a mobile tablet device and was designated the experimental group.  

3. Results 

As with our prior work, a formative evaluation and assessment continued cen-
tered around observing and understanding the interaction, collaboration and 
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group approaches used when completing the Technical Reports, with a particu-
lar focus on improvements across our two experimental groups from fall 2016 
and spring 2017. A key component of our formative evaluation was to provide 
just-in-time, constructive and informative feedback to the groups regarding their 
collaborative efforts, comments on their questions with respect to the Technical 
Report, as well as timely process-based evaluations. An important aspect in-
volved communicating and enabling subsequent process changes to help im-
prove group interactions and collaborative learning. The following preliminary 
results are based on responses from the control and experimental groups given 
on a pre- and post- Attitude Survey Questionnaire, Table 1.  

Pre-/Post-Attitude Survey on Collaborative Learning 

A mixed model repeated measures ANOVA was conducted to compare the ef-
fect of groups (Control Group, Experimental Group 1, and Experimental Group 
2) and majors (Architecture, Construction Management and Mechanical Engi-
neering) (IVs) on tests (Pre-/Post-test course learning and content knowledge) 
(DV). A main effect of Groups was found, F (2256) = 7.24 p < 0.01, η2

partial = 0.54 
as well as a significant interaction between Group and Test, F (2256) = 10.33 p < 
0.01, η2

partial = 0.075. Follow up ANOVAs found a significant difference between 
Groups for the Posttest F (2262) = 3.35 p = 0.04, η2

partial = 0.025, but not the 
Pretest. Post hoc tests using the Bonferroni correction revealed a significant dif-
ference between the Control Group 1 (M = 4.29, SD = 0.23) and Experimental 
Group 2 (M = 5.15, SD = 0.18). Posttests (p = 0.03) (see Figure 2). There was no 
significant difference between the posttest of Experimental Group 2 and the 
other two groups.  

Pretest scores for all three groups were statistically the same, students in Ex-
perimental Group 2 who employed the use of AR performed significantly better 
on the Posttests than students in the Control Group, who did not use any digital 
tools. This indicated that use of our digital tools, AR positively impacts and in-
creases on student learning and content knowledge of building science prin-
ciples. This is important for two reasons. First, it provides evidence interactive 
digital VR technologies can improve learning across Management and Mechan-
ical Engineering. Second, the successful implementation of our AR application 
demonstrated these technologies can further provide additional content other-
wise might be more difficult and time consuming to provide this type of tool.  

Students in all three groups were also administered Pre- and Post-Attitude 
Surveys on their views of collaborative learning. Although engagement in colla-
borative learning was a focus of the formative assessment process, we were also 
interested in investigating whether use of the technologies in combination with 
formative collaborative learning approaches would impact student attitudes to-
wards and motivations for engaging in further collaborative learning. This is of 
particular interest in this project as it involved students from three different do-
mains where, some would argue, collaboration would be more difficult as a re-
sult of the need to collaboration across these divergent domains.  
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Table 1. Survey given to students during the first week of classes and again in the last 
week of the semester. Source: (Lee et al., 2016). 

 Pre-Attitude Post-Attitude 

When I work together with others, I achieve 
more than when I work alone. 

264 3.67 1.04 3.12 1.44 

I willingly participate in cooperative learning 
activities. 

264 4.09 0.91 3.54 1.44 

When I work with other students I achieve more 
than when I work alone. 

264 3.60 1.07 3.06 1.45 

Cooperative learning can improve my attitude 
towards work. 

264 3.95 0.91 3.42 1.41 

Cooperative learning helps me to socialize more. 264 4.14 0.94 3.62 1.43 

Cooperative learning enhances good working  
relationships among students. 

264 4.11 0.88 3.52 1.40 

Cooperative learning enhances class  
participation. 

264 4.00 0.93 3.38 1.44 

Creativity is facilitated in the group setting. 264 3.89 0.89 3.36 1.44 

Group activities make the learning experience 
easier. 

264 3.77 1.03 3.14 1.43 

I learn to work with students who are different  
from me. 

264 3.95 0.90 3.59 1.36 

I enjoy the material more when I work with 
other students. 

264 3.43 1.01 2.89 1.32 

My work is better organized when I am in a 
group. 

264 3.11 1.12 2.77 1.41 

I prefer that my teachers use more group  
activities/assignments. 

264 3.34 1.13 2.77 1.48 

 

 
Figure 2. Content knowledge Pre- and Post-test Scores by Group (Control Group, 
Experimental Group 1, and Experimental Group 2) over actual physical space. Source: 
(Lee et al., 2016). 
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For all three groups, Pre-Attitude surveys were administered at the beginning 
of the semester, prior to the commencement of any group work. Post-Attitude 
surveys were administered at the end of the semester, once all group projects 
were completed. The survey consisted of 13 questions using a 5-point Likert 
scale, where responses ranged from Strongly Disagree to Strongly Agree. An 
overall score was calculated for each question to an integer ranging from 1-5 and 
adding together the individual scores from each question.2 

Overall, results indicate students in all three groups indicated a decrease in 
their attitude towards collaborative learning form the Pre-Attitude (M = 48.57, 
SD = 0.66) to Post-Attitude (M = 40.24, SD = 1.08) surveys. As can be seen in 
Table 1, this pattern is consistent across each of the questions of the survey. This 
finding is not surprising given the cross-domain nature of our study, but also 
does not tell the whole story.  

To better understand the formative influences on participants’ attitudes, the 
significant interactions discussed above found should be explored more closely. 
Follow up ANOVAs found significant differences for the Posttest between 
Groups, F (2255) = 5.71 p = 00.4, η2

partial = 0.043, and Major, F (2255) = 6.05 p = 
0.001, η2

partial = 0.045, and a significant interaction between Group and Major, F 
(4255) = 5.02 p = 0.001, η2

partial = 0.073. There was no significant difference found 
for the Pretest. Post hoc tests using the Least Significant Difference revealed dif-
ference between the Control Group (M = 34.77, SD = 2.21) and both Experi-
mental Group 1 (M = 43.91, SD = 1.66 Posttests (p = 0.01) and Experimental 
Group 2 (M = 42.03, SD = 1.70), Posttests (p = 0.011). A significant difference 
for Posttests was found between the Mechanical Engineering Majors (M = 44.95, 
SD = 1.60) and both Architecture Majors (M = 36.10, SD = 2.10) (p = 0.001) and 
Construction Management Majors (M = 39.66, SD = 1.89) (p = 0.03) (see Figure 
3). No significant difference was found between Architecture and Construction 
Management Majors. As can be seen in Figure 3, Architecture and Construction 
Management Majors in our Control Group had the steepest decreases in colla-
borative learning, our formative assessments and improvements in subsequent 
semester does appear to have had a mitigating impact on attitudes towards col-
laborative learning. Thus, although in Experimental Group 1 and Experimental 
Group 2 a decrease in Pre- to Post-Collaborative Learning Attitudes is present, 
the decrease is not as marked as with the Control Group.  

4. Conclusion 

Based on our statistical analysis of preliminary results, we are hopeful, but cau-
tious about the value of cyberlearning in the STEM classroom. Results are not  

 

 

2A mixed model repeated measures ANOVA conducted compared the effect of Group (Control 
Group, Experimental Group 1 and Experimental Group 2) and Major (Architecture, Construction 
Management and Mechanical Engineering) (IVs) on Test (Pre-/Post-Collaborative Learning Atti-
tude Score) (DV). Main effects of Text, F (1255) = 61.24 p < 0.01, η2

partial = 0.194, Group, F (2255) = 
5.43 p = 0.005, η2

partial = 0.041, and Major, F (2255) = 5.79 p = 0.003, η2
partial = −0.023, and Test, major 

and Semester, F (4255) = 6.43 p < 0.001, η2
partial = 0.092, along with Semester and Major, F (4255) = 

2.53 p = 0.04, η2
partial = 0.038. 
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Figure 3. Collaborative Learning Attitude Pre – and Post-text Scores by Group (Control 
Group, Experimental Group 1, Experimental Group 2) and Major (Architecture, 
Construction Management and Mechanical Engineering. Source: (Lee et al., 2016). 
 
consistent and may reflect cultural differences across the majors participating in 
the study of other factors including the impact of the initial learning process 
with the technology, the ease of use of the AR technology offered in the FIU ex-
perimental group, or the overall organization of the course requiring students 
meeting additional time outside class to complete the collaborative assignments. 
There are various factors potentially impacting the attitudes of students in the 
project. The UA faculty completed the Experimental Group course in Fall, 2017 
and will be able to compare their results to the FIU study. We anticipate some 
variation in outcomes due to the difference in technology. 

Designing learning models is a dynamic interaction between instructors, sub-
ject matter, and students. Adding cyberlearning tools in our case of a digital tab-
let giving students just-in-time access to critical data or knowledge, complicates 
the evaluation of results twofold. However, based on a faculty de-brief and indi-
cators of productivity for the university such as publications and reports, there 
are several collaboration benefits worth mentioning. First, faculty developed 
curriculum across departmental boundaries. This was significant for developing 
new courses, especially elective courses as second; giving student in the AEC dis-
ciplines the opportunity to work together during their university experience 
prior to their professional life is an important strategy for education profession-
als able to navigate complex real-world problems. Third, differences in discipline 
approaches to similar problems helped faculty in the respective disciplines iden-
tify areas of improvement for courses specific to their disciplinary curriculum. 
For example, engineering students had more difficulty reading plans, elevation 
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and sections where architecture students were not familiar with useful software 
for building performance analysis. And finally, faculty productivity was affected 
as the study supported numerous publications, proceedings, and grant applica-
tions disseminating findings over a wider array of journals and publications. 
Faculty published in journals typically outside of their sphere of influence as re-
sults pertained to students and classes in multiple disciplines.  

It is our intention to continue to pursue this line of questioning regarding the 
value of cyberlearning in the STEM classroom. Our initial research questions 
about collaborative learning and technology integration in the classroom remain 
relevant continuing to inform our next steps. 
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Abstract 
This study is aimed to clarify the methods and sources from which high 
school students in Tokyo actually acquired sex information and the me-
thods and sources from which they desired to acquire sex information. The 
participants of the study were selected from six public high schools in 
Tokyo, and were administered a survey at the time of their second grade 
from January to February 2017, and again at the time of their third grade 
from September to November 2017. We conducted self-administrated ques-
tionnaire-based surveys with 1073 students. Between the two surveys, at 
eight to ten weeks prior to the September/November survey, an educational 
intervention was presented to these subjects. Final analysis subjects totaled 
1011 students at the second-grade and 936 students at the third-grade in 
school. Although many subjects responded that they received sex education, 
not so many of them actually had correct sexual knowledge. Most subjects, 
that is, both boys and girls at both second and third grades, thought sex in-
formation should be acquired from school, and significantly fewer consi-
dered the Internet as a source of sex information as compared to previous 
studies. Most subjects had high expectations that sex education would be 
taught at high school by teachers. One difference between boys and girls 
was that many girls responded that sex education should be acquired pri-
marily from school, then secondarily from parents. Fewer subjects re-
sponded that sex education should be acquired from friends and the Inter-
net. For the future, upskilling teachers and parents in sex education at 
school and home is expected. 
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1. Introduction 

In recent years, backed by the global trend of Information Technology (IT) 
progress, the penetration rate of personal computers, mobile phones, smart 
phones and internet is rapidly growing, and it has caused large changes in the 
environment of sex education (Arulogun, Ogbu, & Dipeolu, 2016). As the inter-
net rapidly expands, overflowing of information concurrently occurs. The in-
formation about sex is not an exception and contemporary young people have 
been exposed to massive unfiltered information because of their affinity for in-
ternet (Strasburger, Wilson, & Jordan, 2009; Liliana Escobar-Chaves, Tortolero, 
Markham, Low, Eitel, & Thickstun, 2005; Bleakley, Hennessy, Fishbein, & Jor-
dan, 2009). Also, most of parent generation of contemporary Japanese high 
school students are 40’s and 50’s who can be categorized in two groups: ones 
who understand the mechanism and safety of the Internet well and master it, 
and the other ones who are not acquainted with. Numerous research studies on 
adolescent sexuality and sexual information have been reported in advanced 
countries including Europe and the United States (Strasburger, Wilson, & Jor-
dan, 2009; Liliana Escobar-Chaves, Tortolero, Markham, Low, Eitel, & Thick-
stun, 2005; Bleakley, Hennessy, Fishbein, & Jordan, 2009; Stevens, Gil-
liard-Matthews, Dunaev, Todhunter-Reid, Brawner, & Stewart, 2017; Buhi, Da-
ley, Fuhrmann, & Smith, 2009; Wartella, Rideout, Zupancic, Beaudoin-Ryan, & 
Lauricella, 2015). There are a few studies conducted in Japan but some reports 
that Japanese high school students nowadays acquire sexual information are not 
from parents, school teachers, and medical professions but from friends and In-
ternet (Song et al., 2012). 

Adolescent sex behavior is at higher risk of causing unintended pregnancy 
and sexually transmitted diseases due to lack of information and immature 
awareness in comparison with the adult and it has been known to be a high 
risk factor for the future health issue such as infertility consequently 
(UNFPA, 2013; WHO, 2011; United Nations Department of Economic and 
Social Affairs Population Division, 2011). In Japan, healthy child-rearing for 
the next generation is an important national issue and decreasing artificial 
abortion rate of teenagers and sexually transmitted diseases prevalence rate of 
teenagers is listed in the targets of the national health measures and policies 
of “Healthy Parents and Children 21” set forth by the Ministry of Health, La-
bor and Welfare in 2001 (Japanese Ministry of Health, Labor and Welfare, 
2012). 

2. Method 
2.1. Subjects 

In January-February, 2017, we administered our survey to 1073 second grade 
students of six senior high schools in the Tokyo metropolitan area using the 
Japanese language version of the self-administered questionnaire (collection rate 
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94.5%). Excluding invalid responses without age and gender specified, analysis 
subjects were 518 boys, 493 girls, and the total of 1011 students (94.2%). In Sep-
tember-November 2017, we conducted the same survey to the same students 
who became the third grade in school after intervention which was implemented 
eight-ten weeks prior to this survey (collection rate 89.1%). Out of those, the fi-
nal analysis subjects were 476 boys (50.9%), 460 girls (49.1%) and the total of 
936 students (87.2%). To acquire the average data of high school students in 
Tokyo, all six high schools were public, fulltime, comprehensive and coed with 
almost equal boys/girls ratio. In compliance with the Research Code of Ethics 
the names of the six high schools are withheld. 

2.2. Survey Contents 

In addition to the basic attributes, we conducted surveys on sexual knowledge 
through multiple choices questions on sexually transmitted diseases (Chlamydia, 
Gonorrhea, Venereal/Syphilis, HIV/AIDS, Hepatitis B, Trichomoniasis) of which 
symptom and incubation period can be explained and contraceptive methods 
(Condom, Oral Contraceptive Pill, Rhythm Method, Coitus interruptus/Pull-out 
Method, Intrauterine Contraceptive Device/IUD) of which method and efficacy 
can be explained and question with three multiple choices on the usage of con-
dom. Also, means for acquiring information about sex (school, parents, siblings, 
friends, TV & magazine, Internet) and means that should be considered to ac-
quire the information were surveyed. Furthermore, we conducted surveys about 
presence or absence of sexual hang-ups, persons to consult about sexuality and 
physical issues, experience of receiving sex education, and confidence in suffi-
cient knowledge about sex. 

All surveys were done with the same questionnaire used at the second grade 
and the third grade times. Based on the questionnaire that was prepared in 
English by us then translated into Vietnamese by a translator and used in sur-
veys in Vietnam in 2012 and 2014 (Watanabe, 2016; Watanabe, Kaneko, Fuji-
ta, & Motohashi, 2014a; Watanabe, Saruta, & Kato, 2014b), we translated the 
English version of questionnaire into Japanese and modified it complying with 
Japanese culture and climate after discussing with representatives and persons 
in charge of subject high schools (head of year, homeroom teacher, nursing or 
Yogo-teacher) and making further adjustments in 2016. A “Yogo” teacher is a 
special licensed educator in Japan who supports children’s growth and devel-
opment through health education and health services on the basis of principles 
of health promotion in all areas of educational activities in school (Japanese 
Association of “Yogo” Teacher Education). Then we completed the final ques-
tionnaire through a pilot study of 560 high school students in Tokyo and used 
it for this study. In this process we used the words and terms of the textbooks 
of high school health and physical education and homemaking courses ap-
proved by the Japan Ministry of Education, Culture, Sports, Science and 
Technology. 

https://doi.org/10.4236/ce.2018.915180


K. Watanabe et al. 
 

 

DOI: 10.4236/ce.2018.915180 2397 Creative Education 
 

2.3. Contents of Intervention 

Eight-to-ten weeks prior to the survey described in (1) above, an educational in-
tervention was performed on a class-by-class basis. The number of students in a 
class was 30 - 40 and one class-based-teacher was assigned in each class. The in-
tervention was conducted in the manner of lecture for approximately 30 minutes 
(questions and answers time not included) by each class teacher and researchers 
as leaders with support of a nursing teacher and vice-principal with whom we 
discussed the intervention protocol beforehand. The intervention pamphlet 
which was based on survey results from their second year of high school was 
used. The pamphlet is four-pages in size of B4, and contents are as follows: 1) 
disclosure about survey results of the second grade high school students (only 
tabulation of all participants and undisclosed name of person and school), 2) the 
necessity of learning sex for high school students and responsibility for living as 
a member of society, 3) types of contraceptive methods and specific usage of 
them, 4) types, symptoms and incubation periods of sexually transmitted diseas-
es, 5) appropriate usage of condom and reasons for encouraging use of condom. 

2.4. Analysis Method  

After simple tabulation, sexual knowledge and the acquisition methods of in-
formation about sex at the second grade times and the third grade times of the 
same students of the six senior high schools in Tokyo were compared with 
McNemar Test. Additionally, the correlation between presence or absence of sex 
education and sexual knowledge was analyzed with Spearman’s Rank Correla-
tion Coefficient Test. All analyses were computed using SPSS 24 (Chicago, IL) 
statistical software. 

2.5. Ethical Consideration 

This study was approved by the Ethical Review Board of the National Center for 
Global Health and Medicine (NCGM) which is the controlling organization of 
the National College of Nursing, Japan, under supervision of the Japanese Min-
istry of Health (Approval number: NCGM-G-002071-00). We had the coopera-
tion of the high schools and obtained written informed consent from the partic-
ipating students before conducting this survey.  

3. Result 

Of the analysis subjects, 99.6% were 16- or 17-year-old and 77.6% were from 
nuclear families. Table 1 shows the status of responses to questions about the 
usage of condom. The ratio of the subjects who knew about proper timing to 
wear condom and countermeasures when condom broken was over 50% range 
in girls at both the second- and third-grade times but it was less than a half in 
boys and there was no significant difference between the second- and 
third-grade times in both boys and girls. 

Table 2 shows the presence or absence of receiving sex education and the 

https://doi.org/10.4236/ce.2018.915180


K. Watanabe et al. 
 

 

DOI: 10.4236/ce.2018.915180 2398 Creative Education 
 

awareness of the level of own sex knowledge. The ratio of the subjects who re-
sponded “I’ve ever received sex education” was over 65% in both boys and girls 
and the subjects who thought “I have a sufficient knowledge about sex” was 
around a half in boys but 40% range in girls at both the second- and third-grade 
times. The results of McNemer test showed no statistical significant difference 
due to their grades in school and in both boys and girls even though there was a 
difference shown ostensibly in girl’s sex knowledge in Table 2. 

Table 3 shows the relationship between the presence or absence of sex educa-
tion and the awareness of sex knowledge. Although in both boys and girls and at 
both the grades in school a significant correlation was seen between the presence 
or absence of sex education and the awareness of sex knowledge, no significant 
correlation of the presence or absence of sex education with the actual level of 
sex knowledge except a weak correlation was seen with a knowledge about 
countermeasures at condom breakage in girls at the second-grade times. 

Table 4 shows the status of sex knowledge. The only sexually transmitted 
disease that was known (in other words its symptom, incubation period, etc. 
can be explained) by a majority of the respondents was chlamydia infection in 
boys at both of the second- and third-grade times. However, as for the most 
diseases there was a significant difference between the second- and third-grade 
times with more respondents answered that they had sex knowledge at the 
third-grade times. Also, as to acquainted contraceptives methods (its method 
and contraceptive efficacy, etc. can be explained), over 90% of respondents knew 
condom and also over 70% of them knew oral-contraceptive pill in both boys 
and girls and at both the second- and third-grade times. Concerning these two 
items, significantly many boys responded that they had the knowledge at the 
third-grade times but no significant difference due to their grades in school was 
seen in girls. 

Table 5 shows the ways and sources of acquiring the knowledge about sex. 
The most major way and source actually to acquire the knowledge about sex for 
both boys and girls and at both the second- and third-grade times was school 
with the percentage of 50% followed by friends and the Internet. Furthermore, 
the most ideal way and source to acquire the knowledge about sex was also a 
school for both boys and girls and at both the second- and third-grade times and 
followed by the Internet and friends for boys and parents, friends and the Inter-
net for girls.  

 
Table 1. Correct/Incorrect answers to questions on condom usage. 

Variable 

Boy Girl 

2nd Grade n (%) 3rd grade n (%) 
McNemar 

Test 
2nd Grade n (%) 3rd grade n (%) 

McNemar 
Test 

Proper timing to wear a condom  
(triple choices) 

484 448 
n.s. 

445 413 
n.s. 

Correct answer 237 (49.0) 209 (46.7) 253 (56.9) 219 (53.0) 
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Continued 

Incorrect answer 247 (51.0) 239 (53.3)  192 (43.1) 194 (47.0)  

Proper countermeasure to condom breakage 
(triple choices) 

469 434 

n.s. 

444 412 

n.s. Correct answer 144 (30.7) 137 (31.6) 155 (34.9) 126 (30.6) 

Incorrect answer 325 (69.3) 297 (68.4) 289 (65.1) 286 (69.4) 

The top of each item column is the total number of respondents. The significant level is 0.05. 
 
Table 2. Sex education and awareness of the level of own Sex Knowledge. 

Variable 

Boy Girl 

2nd Grade  
n (%) 

3rd grade  
n (%) 

McNemar 
Test 

2nd Grade  
n (%) 

3rd grade  
n (%) 

McNemar  
Test 

Have ever received sex education? 504 473 

n.s. 

482 456 

n.s. Yes 338 (67.1) 326 (68.9) 356 (73.9) 316 (69.3) 

No 166 (32.9) 147 (31.1) 126 (26.1) 140 (30.7) 

Do you have a sufficient sexual knowledge? 490 473 

n.s. 

473 453 

n.s. Yes 258 (52.7) 233 (49.3) 216 (45.7) 181 (40.0) 

No 232 (47.3) 240 (50.7) 257 (54.3) 272 (60.0) 

The top of each item column is the total number of respondents. The significant level is 0.05. 

 
Table 3. Relationship between the presence or absence of Sex Education and awareness of Sex Knowledge (Spearman’s Rank 
Correlation Coefficient). 

Gender Boy Girl 

Variable 
Correct/Incorrect  
on Proper timing  
to wear a condom 

Correct/Incorrect  
on Proper  

countermeasure to  
condom breakage 

I have a sufficient  
sexual knowledge  

or not. 

Correct/Incorrect  
on Proper timing  
to wear a condom 

Correct/Incorrect  
on Proper  

countermeasure to 
condom breakage 

I have a  
sufficient sexual 

knowledge or not. 

Grade 
2nd 

Grade 
3rd Grade 

2nd 
Grade 

3rd Grade 2nd Grade 3rd Grade 
2nd 

Grade 
3rd Grade 

2nd 
Grade 

3rd Grade 
2nd 

Grade 
3rd Grade 

Presence  
or Absence 

of Sex 
Education 

Rs 0.046 0.033 0.011 0.050 0.198** 0.241** −0.006 0.039 0.111* 0.036 0.138** 0.217** 

P 0.310 0.491 0.805 0.298 0.000 0.000 0.894 0.432 0.019 0.466 0.003 0.000 

N 483 446 468 432 490 473 445 413 444 412 472 453 

**. Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level (2-tailed). 
 
Table 4. Status of SexualKnowledge. 

Variable 

Boy Girl 

2nd Grade n (%) 3rd grade n (%) 
McNemar 

Test 
2nd Grade n (%) 3rd grade n (%) 

McNemar 
Test 

Acquainted Sexually  
Transmitted Diseases 

510 475  488 459  

Chlamydia 260 (51.0) 262 (55.2) <0.01 156 (32.0) 157 (34.2) 0.049 

Gonorrhea 90 (17.6) 106 (22.3) n.s. 39 (8.0) 67 (14.6) <0.01 

Venereal/Syphilis 150 (29.4) 183 (38.5) <0.01 83 (17.0) 106 (23.1) <0.01 
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Continued 

HIV (AIDS) 164 (32.2) 181 (38.1) n.s. 110 (22.5) 118 (25.7) n.s. 

Hepatitis B 62 (12.2) 87 (18.4) 0.02 67 (13.7) 73 (15.9) 0.04 

Trichomoniasis 23 (4.5) 49 (10.3) <0.01 16 (3.3) 35 (7.6) <0.01 

Acquainted  
Contraceptive Methods 

510 475  488 459  

Condom 374 (93.3) 445 (93.7) 0.03 447 (91.6) 424 (92.4) n.s. 

Oral Contraceptive Pill 374 (73.3) 360 (75.8) 0.03 385 (78.9) 359 (78.2) n.s. 

Rhythm Method 68 (13.3) 94 (19.8) <0.01 39 (8.0) 60 (13.1) <0.01 

Coitus interruptus  
(Pull-out Method) 

255 (50.0) 248 (52.2) <0.01 174 (35.7) 164 (35.7) 0.03 

Intrauterine Contraceptive  
Device (IUD) 

138 (27.1) 143 (30.2) 0.03 139 (28.5) 139 (30.3) 0.03 

The top of each item column is the total number of respondents. The significant level is 0.05. 
 
Table 5. Ways and sources of acquiring sexualknowledge. 

Variable 

Boy Girl 

2nd Grade  
n (%) 

3rd grade  
n (%) 

McNemar 
Test 

2nd Grade  
n (%) 

3rd grade  
n (%) 

McNemar 
Test 

Actual Source of Sexual Knowledge 510 475  488 458  

School 229 (44.9) 205 (43.2) n.s. 208 (42.6) 171 (37.3) n.s. 

Parents 19 (3.7) 18 (3.8) n.s. 29 (5.9) 34 (7.4) n.s. 

Brother/Sister 17 (3.3) 12 (2.5) n.s. 9 (1.8) 14 (3.1) n.s. 

Friends 138 (27.1) 122 (25.7) n.s. 93 (19.1) 87 (19.0) n.s. 

TV and Magazines 39 (7.6) 45 (9.5) n.s. 38 (7.8) 30 (6.6) n.s. 

Internet 121 (23.7) 112 (23.6) n.s. 58 (11.9) 61 (13.3) n.s. 

Others 13 (2.5) 5 (1.1) n.s. 10 (2.0) 4 (0.9) n.s. 

Ideal Source of Sexual Knowledge 510 475  488 458  

School 235 (46.1) 252 (53.1) n.s. 243 (49.8) 266 (58.1) n.s. 

Parents 50 (9.8) 55 (11.6) n.s. 94 (19.3) 74 (16.2) n.s. 

Brother/Sister 20 (3.9) 21 (4.4) n.s. 8 (1.6) 11 (2.4) n.s. 

Friends 99 (19.4) 92 (19.4) n.s. 78 (16.0) 59 (12.9) n.s. 

TV and Magazines 65 (12.7) 55 (11.6) n.s. 41 (8.4) 33 (7.2) n.s. 

Internet 134 (26.3) 113 (23.8) n.s. 71 (14.5) 56 (12.2) n.s. 

Others 16 (3.1) 9 (1.9) n.s. 9 (1.8) 9 (2.0) n.s. 

The top of each item column is the total number of respondents. The significant level is 0.05. 

4. Discussion 

As a result of the study, few students answered that they had a sufficient know-
ledge and looking at either correct or incorrect answer to the question on con-
dom usage, actually not so many students had the correct sexual knowledge de-
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spite most students responded that they received sex education. 
Also, regarding “acquainted (having knowledge of its symptom and infection 

rout) with sexually transmitted diseases” all diseases except chlamydia in boys 
did not exceed half in both boys and girls. However, as to most diseases students 
who responded “I know” were significantly more at the third-grade times after 
an educational intervention than the second-grade times.  

Regarding “acquainted (having knowledge of its way to use and success prob-
ability of contraception) contraceptive methods” condom was more than 90% in 
both grades and both boys and girls, oral contraceptive pill was more than 70%, 
and students who responded “I know” on most contraceptive methods were sig-
nificantly more at the third-grade times after an educational intervention than 
the second-grade times. Thus increased number of knowledgeable students by 
only one intervention suggests that increasing number of interventions increases 
knowledgeable students and its possibility for promoting the diffusion of know-
ledge. 

Most students in both grades and both boys and girls responded that they ac-
quired sexual information from school followed by friends and the Internet. 
Students who acquire from the Internet which is globally concerned as a prob-
lem of influences on young people were more in boys than girls (Strasburger, 
2012; Brown & Keller, 2000). Anh D. Ngo, et al. (Ngo, Ross, & Ratliff, 2008) 
conducted a survey with multiple-ages young people from 15- to 19-year-old 
and reported the number of uses of the Internet for acquiring sexual informa-
tion. However, in results of the survey of only from the second-grade to the 
third-grade students in Japan the students who use the Internet for acquiring 
sexual information was 12% - 24% that was slightly different from previous stu-
dies. This is considered to be due to that our study was conducted by the un-
precedented survey of narrowing analysis subjects down to specific ages. In pre-
vious studies, as subjects from the third-grade of junior high school to college 
students and nonstudents were included the lifestyles of each subject were con-
sidered to vary widely. That is, it is considered that late-teens may include the 
late-third-grade high school students, high school graduates, and even nonstu-
dents or working young people who start increasingly to acquire sexual informa-
tion from the Internet. When we analyze adolescent sexual behavior or aware-
ness, it is necessary to conduct a survey longitudinally or by each subject’s back-
ground paying much further attention on that only one year time lag or school 
attendance status may make a big difference. This will make us possible to verify 
when, under what kind of background and what kind of behavior the adoles-
cents will initiate accordingly. In the future it will be necessary to compare be-
tween the second-grade and the third-grade students and between high school 
attending students and nonstudents. From the results of our study we may say 
that the situation in Japan has not become yet such a stage that uncensored in-
formation spreads unlimitedly among whole high school students. However, it 
may be expected in the future that sexual information sources for high school 
students will change in parallel with the usage and frequency of personal owned 
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electric communication devises including a smart phone. Also, it will be consi-
dered in the future that lowering trend in age of mainstream of acquiring sexual 
information through the Internet. Therefore, it will be effective to provide edu-
cation on the usage of the Internet promptly and to enforce the age limit system 
domestically to access and browse online information. 

Additionally, since participating students think it is the best way to acquire 
the information from school, deep understanding of sex education within the 
whole school and upskilling high school teachers in sex education are desirable. 
It is difficult to check and correct individual differences of the level of compre-
hension as media such as the Internet, magazines and TV feed information un-
ilaterally. Also, the information from friends of the same generation may not be 
much difference from the level of own knowledge and may not be the right piece 
of information. However, acquiring the information from teachers can be con-
sidered as the best way because teachers may be able to check the level of com-
prehension of high school students and possibly to provide an education that is 
adjusted to an individual level. Furthermore, although a number of boys who 
responded that they should acquire the information from parents were limited 
to few, girls listed parents following school and it was considered that there was 
a difference between boys and girls in needs of sex education at home. Especial-
ly, an education by mother is considered to be effective to change girls’ aware-
ness and behavior as it has been reported that mother’s intervention or prohibi-
tion on sexual behavior delays the initiation of sexual activities (Sieving, 
McNeely, & Blum, 2000; Hoff, Greene, & Davis, 2003; Trinh, Steckler, Ngo, & 
Ratliff, 2009; Tseng, Weng, Kuo, Chou, Yang, & Chiang, 2015). 

5. Conclusion 

Most participating students responded that they received sex education, but not 
so many of them actually had correct knowledge. In our study that was con-
ducted by the unprecedented survey of narrowing analysis subjects down to spe-
cific ages (the second-grade high school students), students who used the Inter-
net as a source of sexual information were not the most which was a different 
result of previous studies. Since in both boys and girls, there were many opinions 
that the sexual information should be acquired from school, this suggested that 
the expectation of high school students toward his or her school and teachers 
was high in both boys and girls. Among girls, parents were listed following 
school for a source for the sexual information and therefore we may say that 
there is a difference between boys and girls in needs of sex education at home. 
For the future, upskilling teachers and parents in sex education at school and 
home is expected. 
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Abstract 
This paper presents a study carried out at Beijing Normal University with the 
aim of investigating whether semi-finished products could affect liberal arts stu-
dents’ mastery of knowledge, mastery of operational skills and ICT self-efficacy 
in multimedia creation. The literature has argued that obstacles in creating 
multimedia artifacts lead liberal arts students to have low ICT self-efficacy. 
Semi-finished products are used as a scaffolding to facilitate liberal arts stu-
dents’ creation of multimedia artifacts, such as Flash animations and interac-
tive web-pages. However, empirical research on the effects of such scaffolding 
is lacking. We conducted a quasi-experiment in which we compared an expe-
rimental class of 117 students majoring in History with a control class of 102 
students majoring in Chinese Language and Literature who took a Multime-
dia Technology and Webpage Producing (MTWP) course. The experimental 
class (revising condition) used semi-finished products to develop anima-
tions and web-pages while the control class (creating condition) developed 
animations and web-pages from scratch. Data were collected through a 
Knowledge and Skill Test and a Scale on ICT self-efficacy. T-tests were used 
to compare outcomes of the two conditions. Results revealed that students’ 
mastery of knowledge in the revising condition was significantly higher than 
students in the creation condition, but there were no significant differences 
between the two conditions in terms of students’ mastery of operational skills. 
Results also showed that there were significant differences between the two 
conditions in terms of students’ ICT self-efficacy. Further analysis indicated 
that students’ ICT self-efficacy in the revising condition improved signifi-
cantly from pre-test to post-test, while those in the creating condition de-
clined, but it was not significant. Implications for ICT teaching in higher 
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education were discussed. 
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1. Introduction 

Information and Communication Technology (ICT) literacy was defined as the 
ability of “using digital technology, communications tools, and/or networks to 
access, manage, integrate, evaluate, and create information in order to function 
in a knowledge society” (Panel, 2002). ICT literacy is not only required by ICT 
practitioners but essential for every digital citizen. In order to equip students 
with necessary ICT competency, ICT related courses are widely taught to stu-
dents in various schools at all levels, ranging from elementary schools to univer-
sities. In China, universities have offered a set of common required ICT courses 
to their students, aiming to improve students’ ICT skills, computational thinking 
and design thinking. At Beijing Normal University (BNU), Multimedia Tech-
nology and Webpage Producing (MTWP) is one of the common required ICT 
courses offered to liberal arts students, while science and engineering students 
learn to program. 

The Design-Based Learning (DBL) strategy is commonly adopted as an effec-
tive strategy by many MTWP teachers. In this approach, students are required to 
design multimedia artifacts with specific software tools, such as Photoshop, 
Flash and Dreamweaver. Some teachers prefer to require students to create new 
works from scratch, while some others prefer to provide students with existing 
semi-finished products as a scaffolding.  

However, empirical investigations addressing the effects of such scaffolding 
are lacking. Such empirical investigations would provide concrete prescriptions 
for improving both MTWP teaching and learning. In order to address this gap, a 
quasi-experiment was designed and conducted to investigate whether students 
in the revising condition (revising semi-finished products) could achieve better 
results than those in the creating condition (creating artifacts from scratch) in 
terms of students’ mastery of knowledge, mastery of operational skills and their 
ICT self-efficacy when learning to design Flash animations and web-pages. More 
specifically, this study aimed to answer the following three research questions: 
1) Which type of DBL, revising semi-finished products or creating from scratch, 

had a better effect on students’ mastery of knowledge about MTWP?  
2) Which type of DBL, revising semi-finished products or creating from scratch, 

had a better effect on students’ mastery of operational skills about MTWP?  
3) Which type of DBL, revising semi-finished products or creating from scratch, 

had a better effect on students’ ICT self-efficacy? 
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2. Literature Review 
2.1. Teaching MTWP in Universities 

In recent years, ICT courses, in which MTWP is an important component, have 
been paid more and more attention in various schools at all levels. In precollege 
period, ICT have already been taught to students as compulsory courses. How-
ever, due to its absence in all levels of entrance examinations, the effects of ICT 
courses implemented in primary, secondary and high schools are not that high. 
As revealed by the placement tests on computer proficiency organized annually 
by Beijing Normal University for freshmen at the very beginning of their campus 
lives, a large proportion of students were relatively short of ICT knowledge and 
skills.  

According to the interviews with some students and ICT teachers, two key 
reasons are revealed to be responsible for this “high input but low output”. From 
one hand, MTWP courses have been implemented as theoretical courses rather 
than skills-oriented ones in many schools. Students just need to simply memor-
ize and recite declarative knowledge required by examinations while ignoring 
hands-on skills. Since systematic knowledge was usually separated into frag-
mented knowledge points, students’ ICT skills did not improve significantly 
even they got very high score in exams. From another hand, in order to over-
come the theorizing of skill-oriented course, artifacts design approach has been 
widely adopted in MTWP teaching. However, many students have difficulties in 
getting the work started when designing relative complex artifacts. In return, 
students’ self-confidence and ICT self-efficacy are negatively affected. 

2.2. Design-Based Learning 

Borrowing features from problem-based learning and project-based learning 
(Puente, Van Eijck, & Jochems, 2011), design-based learning (DBL) is an in-
structional approach which enables students to learn domain knowledge and 
real-life skills through engaging in designing project-like works in contextual and 
authentic situations (De Vries, 2006). DBL is first employed in higher engineering 
education (Puente, Van Eijck, & Jochems, 2011). Gradually, DBL has been studied 
in secondary science education (Ellefson, Brinker, Vernacchio, & Schunn, 2008). 
Recently, DBL has also been applied to computer education (Ke, 2014). 

DBL has several advantages. First, students are motivated to learn more to 
imply their knowledge to make good design. Second, DBL is an active learning 
process which can change the teachers’ role from lecture to students’ tutor, 
guider and partner. Besides, students construct their own knowledge instead of 
memorizing and doing exercises or homework through DBL process. Third, 
DBL is typically a tem activity, thus promoting collaborations among students 
(Doppelt, Mehalik, Schunn, Silk, & Krysinski, 2008). Finally, DBL promotes 
students to combine “hands-on” and “hands-in” activities with meaningful 
learning in the process of creating works (Doppelt & Barak, 2002). 

However, DBL may encounter some difficulties and challenges for students’ 
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learning. The prior research revealed that students can be engaged in design 
visual or technical works rather than content exploration or the development of 
formal knowledge (Kafai, 2012; Kolodner et al., 2003). It is challenging to cor-
rectly link the design activities to the targeted domain content (Ke, 2014). Be-
sides, research by De Vries (2006) pointed out that the open-ended nature of de-
sign may leave the low-achievers behind. 

DBL has been applied in MTWP in BNU for several years. Generally, students 
are asked to design a Flash animation or Webpage from scratch within a given 
theme such as an introduction of their hometowns. This teaching model has 
caused some problems for the students. Firstly, due to the unfamiliar with the 
basic knowledge and operation skills, the works designed by students rarely have 
high quality. Secondly, difficulties in designing works have led to a decrease in 
students’ self-efficacy in multimedia learning. Thus, the design process and 
scaffolding need careful consideration. 

2.3. ICT Self-Efficacy 

Self-efficacy is an individual’s belief about their ability to achieve goals (Bandura, 
1982), while ICT self-efficacy is defined as an individual’s belief towards his/her 
own ability to utilize ICT, and has a significant and positive effect on decisions 
relevant to ICT adoption and usage (Compeau & Higgins, 1995; Hsu & Chiu, 
2005). In this study, students’ ICT self-efficacy is related to their belief about 
their ability to design Flash animations or webpages. Compared with traditional 
competence in specific ICT skills, ICT self-efficacy is considered to be far more 
important. With the constantly changing of ICT technology and applications, 
individuals with high ICT self-efficacy would have sufficient confidence and 
flexibility to adapt (Rush, 1998; Sam, Othman, & Nordin, 2005). The people who 
have strong ICT self-efficacy believe that the difficulties in using ICT can be 
challenged and achieved, and they will put more efforts into solving difficulties 
(Bandura, 1993). 

Design-based learning is the only road for students to learn MTWP course. 
However, as is well known, Chinese students are skilled at performing regular 
tests in which only memorizing concepts and repeating operational steps are 
required. When it comes to hands-on tasks or authentic problem solving, stu-
dents always feel uneasy. Most students complained it was difficult to design a 
multimedia work from scratch although teachers had taught related theoretical 
knowledge and operational steps in detail. The obstacles they met will affect 
their ICT self-efficacy absolutely and negatively. Thus, providing students with 
appropriate scaffoldings is necessary. 

2.4. Semi-Finished Products as a Scaffolding 

Instructional scaffolding is the support provided by a teacher/parent, peer, or a 
computer- or a paper-based tool that promotes students to meaningfully engage 
in and obtain skills at a task that they might be unable to complete without any 

https://doi.org/10.4236/ce.2018.915181


G. Q. Zhao et al. 
 

 

DOI: 10.4236/ce.2018.915181 2409 Creative Education 
 

aid (Spector, Merrill, Elen, & Bishop, 2013). A scaffold should be an integrated 
concept system, with the starting knowledge level be slightly higher than stu-
dents’ existing level, rather than the knowledge they have already mastered (Wu, 
Song, & Huang, 2007). With the help of scaffoldings, students can complete 
tasks independently, thus improving their cognitive abilities gradually and con-
tinuously (Liu, Liu, & Lu, 2010). 

The concept of “semi-finished products” derived from the field of industrial 
production. It is a product that has completed the production process of one 
workshop or several workshop in an industrial enterprise, has been checked and 
accepted into storage, but still needs to be processed or assembled in other 
workshops. Semi-finished product was first introduced into China in 2005 as a 
teaching method applied in ICT classrooms, aiming to construct a real problem 
solving environment by provided a “semi-finished” learning materials (Wang, 
2005). 

Semi-finished products can be seen as context-specific scaffoldings, which are 
tailored to the content related to the unit (Spector et al., 2013). In ICT courses, a 
common semi-finished product usually requires students to fill in the key know-
ledge point and the key operating steps according to the learning objectives. By 
completing the “semi-finished products”, students can get a high-quality work, 
understand knowledge points completely and master the key operational skills 
(Cui, 2011). The “semi-finished products” scaffolding can combine part and 
system, which would be helpful for students to make high-quality works quickly 
and conveniently, enables them to experience the joy of success and stimulate 
their learning motivation. 

3. Methods 
3.1. Participants 

A total of 219 freshmen who took a MTWP course at BNU participated in this 
study. The age of the sample ranged from 17 to 18, and 87% of participants were 
female. Among them, 117 students majoring in History were set as the experi-
mental class (the revising condition), while the other 102 students majoring in 
Chinese Language and Literature were set as the control class (the creating con-
dition). These two majors were selected due to their similarities in terms of their 
enrollment quality and academic backgrounds. Two classes were taught by the 
same instructor, who was an associate professor with over 20 years of teaching 
experience.  

3.2. Materials 
3.2.1. Curriculum Materials 
MTWP is one of the common required ICT courses offered to freshmen of liber-
al art majors (such as language, history and philosophy) at Beijing Normal Uni-
versity. The course aims to empower students with capabilities of dealing with 
digital materials and designing works with multimedia software including Pho-
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toshop, Flash and Dreamweaver. Students who took the course before com-
plained that it was difficult to design multimedia artifacts with Flash or Dream-
weaver though teachers had taught related theoretical knowledge and operation-
al skills in detail. So this study mainly focused on Flash animation and Webpage 
design. 

This course combined a traditional teaching method and a design-based 
learning approach together. The teacher first introduced general concepts and 
knowledge about multimedia technology and operational skills of the software. 
Then, the students were required to design a comprehensive work and complete 
their design reports in dyads. 

A series of learning tools and resources were provided through an online 
learning platform to support students’ design process. Some key concepts, oper-
ational steps and typical cases were provided as short instructional videos, guid-
ing students to operate software step by step while encountering difficulties. 
Meanwhile, concepts, short videos, tasks and multimedia materials of each 
chapter were linked together through a knowledge map so that students can eas-
ily retrieve the learning resources needed (Figure 1). 

3.2.2. Semi-Finished Products 
In order to scaffold students’ artifact design, six semi-finished products (three 
for Flash and three for Webpage) covering different knowledge points were pro-
vided to students in revising condition. The difficulty of these semi-finished 
products increased gradually. An example of design task based on a 
semi-finished product was like: 

The given webpage is about the Health Festival, Its interface is shown in Fig-
ure 2. Please set D:\Web1 as the root directory of the website and finish the fol-
lowing steps. 
1) Set the page title to “Starting the first Health Festival” and set the background 

color of the entire webpage to “#ddffee”. 
2) Link additional style sheet file to “main.css”; 
3) Set the sentence “Focus on health, everyone is responsible” as a subtitle scrol-

ling from left to right; 
4) Insert image “zhuanti.jpg” at the left middle of the page. 
5) Set “39 Health Day Special Action—Refueling for the Disaster Area” in the 

format of “Title 2”. 
6) Link “link.html” to text “[Details]”. 
7) Set the alignment of the text “Action Hosting” to “Center”. 

3.2.3. Instruments 
1) Knowledge and Skill Test 
The BNU Computer-based Knowledge and Skill Test (BNU-CKST) was used 

to evaluate students’ learning performance of the course MTWP. The test was 
consisted of objective items (i.e., single choices, multiple choices, and true or 
false), which aimed to measure students’ mastery of knowledge, and hands-on  
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Figure 1. A sample of knowledge map (accessible at  
http://cen.bnu.edu.cn/commit/courses/CCMED/daohang/KMProgress.asp?id=4). 

 

 
Figure 2. A semi-finished webpage in Chinese provided by the teacher. 

 
tasks (i.e., Photoshop design, Flash animation design and webpage design), 
which aimed to measure students’ mastery of operational skills. Objective tasks 
and Dreamweaver tasks were automatically scored by an examination system 
which had been used in BNU for several years, while Flash design tasks and 
Photoshop design tasks were scored by two experienced teachers due to the 
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technical limitations of the system. The test had been implemented as MTWP’s 
final examination at BNU for more than five years and had considerable reliabil-
ity and validity. 

The full marks of single choices, multiple choices, true or false, Photoshop de-
sign, Flash animation design and Webpage design were 25, 5, 5, 18, 31, and 16, 
respectively. Since Photoshop was not included in this study and multiple choice 
items were mainly designed to measure students’ understanding of Photoshop, 
this research used the sum of single choices, and true and false as the indicator of 
students’ mastery of knowledge, and the sum of Flash animation design and 
Webpage design as the indicator of students’ mastery of operational skills. Thus, 
the total score of students’ mastery of knowledge and mastery of operational 
skills were 30 and 47, respectively. 

2) ICT Self-Efficacy Test 
An online scale (MACSS) was employed to measure students’ motivation, at-

titude, confidence, and ICT self-efficacy. The scale was revised from Learning 
and Study Strategies Inventory (LASSI) (Weinstein & Palmer, 2002) and College 
and University Classroom Environment Inventory (CUCEI) (Treagust & Fraser, 
1986). The questionnaire was reviewed and modified by two associate professors 
in order to improve the readability and content validity. Both of them had been 
actively engaged in ICT teaching for more than ten years. Then the question-
naire was pilot tested with several students who enrolled the course MTWP and 
further modified prior to being used for data collection.  

This study only focused on students’ ICT self-efficacy. The subscale for ICT 
self-efficacy were consisted of two questions, which were designed in a five-point 
Likert style as following: “1 (Strongly Disagree)”, “2 (Disagree)”, “3 (Neutral)”, 
“4 (Agree)” to “5 (Strongly Agree)”. The Cronbach’s alpha of ICT self-efficacy 
subscale in pre-test is 0.923, which suggested an acceptable reliability. 

3.3. Procedure 

This research followed a quasi-experiment method. Before getting started to 
learn Flash animation and Webpage design, all the participants performed the 
pre-test on ICT self-efficacy through an online questionnaire (MACSS) in 20 
minutes. Then the participants were taught with basic knowledge and opera-
tional skills of Flash animation and Webpage design. After that, the participants 
were asked to design their multimedia works in dyads. In creating condition, 
students were asked to design Flash animations and Webpages from scratch di-
rectly. While in revising condition, students were asked to revise and complete 
three semi-finished products provided by the teacher first. After completed these 
three semi-finished products, the students in revising condition began to finish 
the same tasks as students in creating condition. At the end of learning, all par-
ticipants took the post-test on self-efficacy as same as the pre-test in 20 minutes. 
At the end of the semester, all participants took the Knowledge and Skill Test, a 
computer-based examination organized by the university, in 1.5 hours. The 
procedure was shown in Figure 3. 
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Figure 3. Procedure of study. 

 
The study lasted for 7 weeks (4 weeks for Flash animation, and 3 weeks for 

Webpage design), starting in early May 2018 and ending in early July 2018. 
There were four class periods in each week, two of which were lectures and the 
other two of which were hands-on practice.  

3.4. Data Collection and Analysis 

Data of students’ learning performance were collected through the Knowledge 
and Skill Test organized by the university (BNU-CKST) as final examination of 
MTWP, and data of students’ self-efficacy were collected through an online 
MACSS scale after the learning. All students participated the final examination, 
a total of 438 responses of the MACSS questionnaire were received, in which 50 
copies were invalid or incomplete. Thence, 388 valid and complete samples (194 
pre-test, 194 post-test) were analyzed in this study. All data were calculated with 
Excel and analyzed with SPSS 23.0. 

4. Results 
4.1. Analysis of Learning Performance 

As revealed by the Knowledge and Skill Test, in the revising condition, students’ 
mastery of knowledge and mastery of operational skills averaged 24.37 (SD = 
3.5) and 37.48 (SD = 9.07) respectively, while in the creating condition, students’ 
mastery of knowledge and mastery of operational skills averaged 22.12 (SD = 
2.95) and 38.28 (SD = 6.54) respectively. 

An independent sample t-test was conducted to explore whether there were 
differences between two conditions in terms of students’ learning performance. 
Results showed that students in revising condition performed significantly better 
than those in creating condition in terms of mastery of knowledge related to 
Flash and Webpage design [t = 4.8, p < 0.001, Cohen’s d = 0.70]. Results also 
showed that students in the creating condition performed slightly better than 

https://doi.org/10.4236/ce.2018.915181


G. Q. Zhao et al. 
 

 

DOI: 10.4236/ce.2018.915181 2414 Creative Education 
 

those in the revising condition in terms of mastery of operational skills related to 
Flash and Webpage design, but no significant differences existed between two 
conditions [t = –0.72, p = 0.474, Cohen’s d = –0.10] (Table 1).  

4.2. Analysis of ICT Self-Efficacy 

Table 2 shows the mean scores, the standard deviations and t-test results of pre- 
and post- tests of ICT self-efficacy between two conditions. In the pre-test, the 
mean of ICT self-efficacy of the revising condition and the creating condition 
were 3.21 (SD = 0.98) and 3.12 (SD = 0.95), respectively. In the post-test, the 
mean scores of the two conditions were 4.00 (SD = 0.92) and 2.94 (SD = 1.32), 
respectively. An independent sample t-test on the pre-test of ICT self-efficacy 
showed that there were no significant differences existing between the two con-
ditions [t = 0.608, p = 0.544, Cohen’s d = 0.09], while a significant difference was 
found on the post-test on ICT self-efficacy [t = 6.37, p < 0.001, Cohen’s d = 
0.93]. This result indicates that the students in the revising condition reported 
higher ICT self-efficacy at the end of the course than those in the creating condi-
tion. 

A paired sample t-test was conducted to explore how students’ ICT 
self-efficacy changed from pre-test to post-test (Table 3 & Figure 4). The results 
showed that students’ ICT self-efficacy in the revising condition increased sig-
nificantly from pre- to post-test [t = 8.30, p < 0.001, Cohen’s d = 0.83], while 
those in the creating condition decreased but not significantly [t = –1.59, p = 
0.115, Cohen’s d = –0.16].  
 
Table 1. Comparisons of mastery of knowledge and operational skills by conditions. 

Test 
revising (N = 104) 

Mean (SD) 
creating (N = 90) 

Mean (SD) 
t value (p) Cohen’s d 

knowledge (max = 30) 24.37 (3.50) 22.12 (2.95) t = 4.80 (p < 0.001) 0.70 

operational skills (max = 47) 37.48 (9.07) 38.28 (6.54) t = –0.72 (p = 0.474) –0.10 

total (max = 77) 61.84 (11.53) 60.40 (7.98) t = 1.02 (p = 0.308) 0.15 

 
Table 2. Independent sample t-test results of ICT self-efficacy scores by conditions. 

ICT self-efficacy 
revising (N = 104) 

Mean (SD) 
creating (N = 90) 

Mean (SD) 
t value (p) Cohen’s d 

pre-test 3.21 (0.98) 3.12 (0.95) t = 0.61 (p = 0.054) 0.09 

post-test 4.00 (0.92) 2.94 (1.32) t = 6.37 (p < 0.001) 0.93 

 
Table 3. Paired sample t-test of pre- and pos-ttest self-efficacy scores by conditions. 

ICT self-efficacy 
pre-test 

Mean (SD) 
post-test 

Mean (SD) 
t value (p) Cohen’s d 

revising (N = 104) 3.21 (0.98) 4.00 (0.92) t = 8.30 (p < 0.001) 0.83 

creating (N = 90) 3.12 (0.95) 2.94 (1.32) t = –1.59 (p = 0.115) –0.16 
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Figure 4. Students’ ICT self-efficacy in pre- and post-test by conditions. 

5. Discussion 
5.1. Revising Yielded More Knowledge Mastery than Creating 

Considering the two groups of freshmen were similar in terms of their enroll-
ment quality and academic background, it was thought that there was no signif-
icant difference in terms of their prior knowledge about Flash and Dreamweaver 
before this study. Results showed that students in the revising condition per-
formed significantly better than those in the creating condition in terms of mas-
tery of knowledge. This was due to the increased time spent on knowledge 
learning. With the scaffoldings of semi-finished products, students in the revis-
ing condition felt much easier to deal with hands-on practice, so they were able 
to have more time in reviewing basic knowledge from the textbook, knowledge 
maps, and instructional videos, and this yielded more knowledge mastery com-
pared with the creating condition.  

According to the classroom observation, there were more students in the 
creating condition, than in the revising condition, was at a loss during the 
hands-on practice. This verified the effectiveness of semi-products on students’ 
practice of operational skills. However, no significant difference appeared in 
terms of students’ mastery of operational skills between two conditions. This 
might be due to the “training effects” enhanced by the final examination. Test 
questions of the model tests, which were accessible to all students a month be-
fore the exam, were extracted from the same question bank as the Knowledge 
and Skill Test did. Most students practiced a lot before taking the exam and this 
might have offset the effects caused by the conditions.  

5.2. Revising Semi-Finished Products Enhanced Students’ ICT  
Self-Efficacy 

The results indicated that in the creating condition, students’ ICT Self-efficacy 
decreased slightly from pre-test to post-test. This finding was consistent with the 
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interviews with several students conducted at the end of the semester. Students 
in the creating condition were confused about the design task at the beginning. 
Some students said “it is not easy to find a clue” and “I don’t know where to get 
started”. Some other students complained “I don’t know how to do even if I have 
already understood all theoretical knowledge”. These revealed that students in 
the creating condition had a relatively higher cognitive load and had difficulties 
in concentrating on the design itself. 

The results also indicated that in the revising condition, students’ ICT 
self-efficacy improved significantly from pretest to posttest. This met our expec-
tations of the semi-finished products. In the design process, the “semi-finished 
work” was actually a scaffold or a guidance, which not only guided knowledge 
points and operational skills in MTWP course, but also guided students to de-
sign artifacts. This guidance could make students feel less anxiety and bring stu-
dents more pleasure of success. Students in both conditions reported their atti-
tude and confidence about Flash and webpage works through the online MACSS 
questionnaire at the end of learning. As the survey revealed, 15% of students in 
the revising condition thought that Flash animation design was difficult com-
pared to 37% students in the creating condition, 41% students in the revising 
condition were confident about designing high-quality Flash animation works 
(or webpage works) independently compared to 34% in the creating condition. 

Students majoring in History or Chinese Language and Literature had no 
strong prior experience of ICT. It was difficult for them to make artifacts with 
ICT without assistance. In a classroom, students are afraid to complete compre-
hensive learning tasks from scratch. With the aid of semi-finished products as a 
scaffolding, students can experience the sense of accomplishment from 
“semi-finished product” to “finished product”, which would improve their 
self-efficacy and stimulate their learning motivation.  

5.3. Implications for ICT Teaching 

As revealed by this study, students’ ICT self-efficacy may be damaged by tasks 
like creating artifacts from scratch. This suggested that ICT teachers should pro-
vide scaffoldings to students to protect their ICT self-efficacy. This study verified 
the effectiveness of using semi-finished products as a scaffolding to improve lib-
eral arts students’ ICT self-efficacy in the MTWP course. This suggested the 
importance of well-designed semi-finished products scaffoldings. Future work 
should focus on what will be good semi-finished artifacts that look like and how 
to design them. Furthermore, the effectiveness of different artifacts is to be in-
vestigated.  

6. Conclusion 

This study examined the effects of two different forms of DBL strategies, i.e., re-
vising semi-finished products and creating from scratch, on students’ learning 
about Flash animations and Webpage design. Results revealed that students’ 
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mastery of knowledge in the revising condition was significantly higher than 
students in the creating condition, but there were no significant differences be-
tween two conditions in terms of students’ mastery of operational skills. Results 
also showed that there were significant differences between the two conditions in 
terms of students’ ICT self-efficacy. Further analysis indicated that students’ ICT 
self-efficacy in the revising condition improved significantly from pre-test to 
post-test, while those in the creating condition declined, but it was not signifi-
cant. The conclusion may be extended to other ICT courses, in which students 
often get frustrated when designing artifacts. This study made an important 
contribution to discerning the differences of two DBL strategies frequently 
adopted by ICT teachers and provided an insight into ICT teaching.  
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Abstract 
The use of by-products of wild animals for the production of handicrafts is a 
common practice among indigenous peoples. Natives prefer to hunt birds 
because of the beauty and diversity of their feathers. In the Brazilian North-
east, this practice involves several hunting techniques, according to the spe-
cies type. This research aimed to list the species of birds used in the handi-
craft of the Truká indigenous people and to characterize the techniques used 
to capture birds employed by the native hunters in the four ethnic settlements 
in the backlands of Pernambuco and Bahia. The information was obtained 
through semi-structured interviews applied to 23 indigenous artisans, in the 
villages Truká of Cabrobó, Orocó, Sobradinho and Paulo Afonso. Four cap-
ture techniques, slingshots, firearms, and traps have been identified, such as 
the trap and the trapdoor. The traps are the most commonly used technolo-
gies in the study area. In addition to crafts, informants have indicated the use 
of bird species in food, traditional medicine and domestic breeding as pets. 
 

Keywords 
Feathering, Hunting and Use of Wildlife, Semiarid, Bird Population 

 

1. Introduction 

In the Brazilian semi-arid region, areas of the caatinga, wild animals are tradi-
tionally used by indigenous societies for various purposes, including the produc-
tion of handicrafts, mostly ornaments (Almeida et al., 2006; Alves et al., 2010; 
Alves et al., 2013; Alves, 2012).  
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Among the species exploited for artisanal production, birds stand out as one 
of the most exploited groups (Ferreira & Glock, 2004; Rocha et al., 2006; Alves et 
al., 2010). Brazil has one of the richest avifaunae in the world, with an estimated 
1825 species (CBRO, 2011), appreciated for its beauty. In our country, hunting is 
increasing towards this animal group (Rocha et al., 2006; Trinca & Ferrari, 2006; 
Barbosa et al., 2010). 

To better understand the relationships between man and birds, ethnoorni-
thologists investigate popular knowledge and popular uses about birds, describ-
ing and analyzing the information and practices of local populations in the most 
diverse cultural and ecological contexts (Farias & Alves, 2007; Sick, 1997). One 
of the common ways of using these resources is handcraft, here called feather 
art, a term that refers to artifacts made from bird feathers and used mainly as 
body adornment by Brazilian native populations (Dorta & Velthem, 1980; Ri-
beiro, 1988). Throughout the world, people use bird feathers as body adorn-
ments (Biebuyck & Abbeele 1984). This culture is considered a manifestation of 
the sensibility that the natives achieved through the observation of nature, the 
appropriation of the material that impresses it and its elaboration, with the pur-
pose of transferring to him the beauty captured by his eyes (Dorta, 1986). The 
objects handcrafted by the Indians, mostly have personal use, but we also find 
the presence of feathers in ritual adornments, which using feathers and down, 
fixed on supports of vegetable origin or wire, creating headdresses, necklaces, 
earrings, bracelets, hair clips and various other adornments (Ribeiro, 2009). 

Macaw, hawks, owls, herons, parrots are the birds most commonly used in the 
making of the different Indian adornments in Brazil (Dorta, 1986). It is not 
possible to use all the plumage of a single bird. Certain parts of the body of the 
animal cannot be explored. Sometimes only one type of feather is used, which 
generates a sub-utilization of raw material and the over-exploitation of some 
species in search of feathers of their preference. The objective of this work was to 
characterize the handcraft derived from the use of animals available for sale, to 
list and describe the main techniques used to capture the birds used by the in-
formants, and to evaluate the possible pressures on biodiversity originating from 
the hunting and use of wild birds in the researched area. 

2. Methodology 

This study was carried out between July 2014 and January 2015 in four Truká 
villages. Two of them are located in the state of Pernambuco: the mother village, 
located in the municipality of Cabrobó (8˚31'07.11''S × 39˚22'20.87''W) and 
another village in the municipality of Orocó (8˚36'24.4"S × 39˚34'54.9"W). The 
other villages are in the State of Bahia, the one in the municipality of Paulo 
Afonso (9˚25'10.58''S × 38˚16'31.05''W), the other in the municipality of Sobra-
dinho (9˚29'47.7"S × 40˚51'07.9"W). The island of Asunción, which has an area 
of about 6000 ha, is called the Truká people as the mother village because it ori-
ginated the Truká settlements in other cities in the sertão of Pernambuco and 
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Bahia (Batista, 2005). The villages of Orocó, Paulo Afonso, and Sobradinho 
(Figure 1), are far from the mother village (Cabrobó), 39.85 km, 211.8 km, and 
239.18 km respectively. 

The first step to gather data was the identification of Indians who make han-
dicrafts for commercial purposes in the researched areas. After the first con-
tacts, the data about the artisanal capture and production were obtained 
through the application of semi-structured forms integrated with free individu-
al interviews and complemented with informal conversations (Mello, 1996; 
Huntington, 2000; Albuquerque & Lucena, 2004). The forms included data on 
the age, the level of schooling and occupation of the interviewed, name of the 
species captured, the reason of choice of that specific species, hunting technique 
and the use of birds in the production and sale of indigenous handicrafts. Be-
fore each interview, interviewed were elucidated on the nature and objectives of 
our investigation, and we requested the signing of the Informed Consent Form 
(TCLE) and the authorization term for the use of the image. Authorization for 
access to traditional knowledge was obtained from the Research Ethics Com-
mittee (Opinion No. 723,750), the National Historical and Artistic Heritage 
Institute (No. 013/2013-01450.010527/2013-30), and the National Foundation 
of the Indian/Regional Coordination of the Lower São Francisco on 
07/23/2013. 
 

 
Figure 1. Map of the location of Truká villages in the northeastern semi-arid region. 
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The birds were photographed, and their names were recorded based on in-
formation provided by their owners. The species were identified according to 
Alves and Rosa (2006): 1) analysis of photographs of the animals made during 
the interviews; 2) analysis of the feathers used in the ornaments made by the ar-
tisans interviewed; 3) identification according to the vernacular names, with the 
aid of taxonomists familiar with the fauna of the study areas. 

We calculated the relative frequencies of the species mentioned, capture forms 
and how they were used. The dominant species cited were determined by the 
formula of Kato et al. (1952). A species was dominant when the value of the 
lower limit of confidence (LI) was above the limit of dominance (LD). The LD 
was obtained by the inverse of the total number of captured species multiplied 
by 100 (Sakagami & Matsumura, 1967). 

Birds diversity was estimated by the Shannon index (H') (1948): H' = −Σpk × 
ln(pk). pk is the proportion of species k in the sample and the Species of birds in 
the sample was calculated by the Pielou index (J'): J' = H'/H'max (Ludwig & 
Reynolds, 1988). H'max is the logarithm of the total number of bird species cited. 

Similarity analysis among villages was verified by the Jaccard coefficient. This 
coefficient was used for not considering the shared absences as evidence of simi-
larity, being considered presence/absence data. 

The diversity of the birds mentioned was calculated by the Shannon index 
(H') (Magurran, 2011), using the algorithm H' = −Σpk × lnpk, where pk was the 
proportion of species k and ln is the nepierian logarithm of pk value. The un-
iformity of the species mentioned was calculated by the Pielou index (J'), using 
the formula J' = H'/H'max (Ludwig & Reynolds, 1988), where H'max is the loga-
rithm of the total number of species of Birds cited. 

3. Results and Discussion 

23 indigenous artisans were interviewed. Age ranged from 17 to 68 years. 17 
handcrafters were surveyed in Cabrobó, eight in Orocó, seven in Sobradinho and 
five in Paulo Afonso. They mentioned a total of 38 bird species divided into 36 
genera and 21 families (Figure 1). 

Among the families of birds registered in this research, the most commonly 
cited species are Columbidae (n = 5), Ardeidae (n = 3) and Anatidae (n = 3). The 
Columbidae family also appears in studies (Alves et al., 2009, 2012). The Kato 
index gave us the dominance limit (LD) observed in this study equal to 2.63%, 
where 13 species were classified as dominant and together represented 89.7% of 
the species most cited by Trukás, from the studied villages (Figure 2). 

Among the species of birds reported in the four Truká villages, only one spe-
cies (Gallus domesticus) was mentioned in the four villages, that is, 100% con-
stancy was observed about the points sampled. Nine species of birds were shared 
by three of the four villages investigated. 22 species were only named in only one 
village (Table 1). 

The analysis of similarity, using a qualitative metric (Jaccard index), showed, 
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in a general way, a low percentage of similarity between the bird mentioned in 
the four Trukás villages (Figure 3). The Sobradinho + Orocó group was evi-
denced, with 47% similarity. In these villages, eight species were common in the 
interviews in the two villages in question. 

The curve of rarefaction of the birds, mentioned in the Trukás settlements, 
showed a progressive tendency to stabilize indicating that there was sufficient 
sampling of the bird species (Figure 4). There was a significant increase in the  
 

 
Figure 2. Limit of dominance (LD) of bird species cited by Trukás, calculated from the 
Kato index (LD = 2.63%). 
 

 
Figure 3. Analysis of grouping using the similarity index of Jaccard, among the birds men-
tioned in the Truká settlements. The most similar group Sobradinho-Orocó (J = 47%), fol-
lowed by Cabrobó-Orocó (J = 0.3947) and Sobradinho-Cabrobó (J = 0.2432). 
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Figure 4. A rarefaction curve with a progressive tendency towards stabilization indicating 
that there was sufficient sampling of the bird species mentioned in the Truká settlements. 
PA: Paulo Afonso; SO: Sobradinho; OR: Orocó; CA: Cabrobó. 
 
number of species cited by the informants from the village located in Cabrobó, 
resulting in stability when we analyze all the data collected in this study. The fact 
that the largest number of informants interviewed refers to the population lo-
cated in Cabrobó, may be related to the high number of bird species mentioned 
during the data collection, compared to the values obtained in the other villages 
investigated (Table 1). 

Due to the stabilization of the accumulation curve of the species, total richness 
estimators were used from the sample data of the studied community. The re-
sults obtained through the non-parametric Chao 1 richness estimator showed, 
about 94% of the bird species present in the site related to Truká were cited in 
this study. In Cabrobó about 94% of these birds were mentioned. In the other 
villages, this percentage was less than 70%. This proportion reflected in the rare-
faction curves of the villages in Paulo Afonso, Sobradinho and Orocó did not 
stabilize, suggesting that the increase of samplings could increase the number of 
estimated species. The value of the diversity index of Shannon (H') was equal to 
3.37 and oscillated within the Village between 1.07 (Paulo Afonso) and 3.37 
(Cabrobó). The Pielou uniformity index was elevated for the study in a general 
way (J' = 0.91), with values ranging from 0.77 (Paulo Afonso) to 0.95 (Sobra-
dinho) (Table 2). 

Handcrafters consider three among the 38 species as domestic: gallus (Gallus 
domesticus), duck (Cairina moschata) and peacock (Pavo cristatus). These spe-
cies are bred in the backyards among trees, shrubs, and grasses, together with 
other small domestic animals, growing near the residence (Amaral & Gua-
rim-Neto, 2008), the remaining species are classified as wild. 

In this study, the informants mentioned five purposes of use (feeding, breed-
ing, medicinal, religious and handicraft) and six strategies for the capture of 
birds (shotgun, hand, bow and arrow, trap and slingshots). The domesticated 
chicken (Gallus domesticus) was the only species mentioned in the four sampled  
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Table 1. Birds used in indigenous Truká handicrafts, conservation status, number of citations per locality. 

Scientific Name Popular Name 
Quotations 

(n) 
IUCN 

Villages No. 
Use 

No.  
Capture 

Villages Men Women 
CA OR PA SO 

Gallus domesticus (Linnaeus, 1758) Chicken 22 NL 7 9 5 1 4 1 4 x x 

Cairina moschata (Linnaeus, 1758) Duck 16 NL 16 0 0 0 3 4 1 x x 

Patagioenas picazuro  
(Temminck, 1813) 

Asa Branca 14 LC 12 1 0 1 2 5 3 x x 

Leptotila verreauxi (Bonaparte, 1855) Juriti 11 LC 10 1 0 0 3 6 2 x x 

Zenaida auriculata (Des Murs, 1847) Rebansã 9 LC 5 1 0 3 3 4 3 x 
 

Eupsittula cactorum (Kuhl, 1820) Piriquitinha 9 LC 7 1 0 1 2 1 3 x 
 

Paroaria dominicana (Linnaeus, 1758) Cardeal 7 LC 4 1 0 2 3 4 3 x x 

Columbina picui (Temminck, 1813) Rolinha 7 LC 5 1 1 0 2 4 3 x x 

Columbina squammata (Lesson, 1831) Fogo-Pagou 6 LC 5 0 1 0 3 5 2 x x 

Nothuraboraquira (Spix, 1825) Codorna 6 LC 5 1 0 0 1 3 3 x x 

Sporophila albogularis (Spix, 1825) Golinho 5 LC 2 1 0 2 3 4 3 x 
 

Cariama cristata (Linnaeus, 1766) Sariema 5 LC 4 0 0 1 2 3 2 x x 

Amazona aestiva (Linnaeus, 1758) Parrot 5 LC 4 1 0 0 1 1 2 x x 

Pavo cristatus (Linnaeus, 1758) Peacock 4 LC 2 1 0 1 3 3 2 x 
 

Crotophaga ani (Linnaeus, 1758) Anu Preto 4 LC 2 1 1 0 3 3 1 x 
 

Amazonetta brasiliensis  
(Gmelin, 1789) 

Marreca 4 LC 4 0 0 0 2 4 1 x x 

Rhynchotus rufescens  
(Temminck, 1815) 

Perdiz 4 LC 4 0 0 0 2 3 1 x x 

Dendrocygna viduata (Linnaeus, 1766) Paturi 4 LC 4 0 0 0 2 3 1 x 
 

Sporophila bouvreuil  
(Statius Muller, 1776) 

Caboclinho 4 LC 4 0 0 0 1 2 3 x 
 

Sicalis flaveola (Linnaeus, 1766) Canário 4 NL 2 2 0 0 1 2 3 x 
 

Cyanocorax cyanopogon (Wied 1821) Cancão 4 LC 4 0 0 0 1 1 1 x 
 

Aramusguarauna (Linnaeus, 1766) Carão 3 LC 1 1 0 1 2 3 1 x x 

Podilymbus podiceps (Linnaeus, 1758) Mergulhão 3 LC 3 0 0 0 2 3 1 x x 

Cyanoloxiabrissonii  
(Lichtenstein, 1823) 

Azulão 3 LC 3 0 0 0 1 2 3 x 
 

Pseudoseisura cristata (Spix, 1824) Casaca-De-Couro 2 LC 2 0 0 0 3 3 1 x 
 

Caracara plancus (Miller, 1777) Carcará 2 LC 2 0 0 0 2 3 2 x 
 

Rupornismagnirostris (Gmelin, 1788) Eagle Carijó 2 LC 2 0 0 0 2 3 1 x 
 

Bubulcus íbis (Linnaeus, 1758) Heron Carrapateira 2 LC 2 0 0 0 2 3 1 x 
 

Egretta thula (Molina, 1782) Heron Pequena 2 LC 2 0 0 0 2 3 1 x 
 

Ardea alba (Linnaeus, 1758) Big Heron 2 LC 1 1 0 0 2 3 1 x 
 

Anodorhynchus leari  
(Bonaparte, 1856) 

Arara-Azul- 
De-Lear 

2 E 2 0 0 0 2 3 1 x 
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Continued 

Turdusamaurochalinus  
(Cabanis, 1850) 

Sabiá Poca 2 LC 2 0 0 0 2 2 1 x 
 

Pitangus sulphuratus (Linnaeus, 1766) Bem-Te-Vi 2 LC 2 0 0 0 2 2 1 x 
 

Icterus jamacaii (Gmelin, 1788) Sofrê 1 LC 1 0 0 0 2 2 1 x 
 

Colaptesmelanochloros  
(Gmelin, 1788) 

Pica-Pau 1 LC 1 0 0 0 2 2 1 x 
 

Antrostomus rufus (Boddaert, 1783) Bacurau 1 LC 1 0 0 0 2 2 1 x 
 

Nyctibius griséus (Gmelin, 1789) 
Coruja 

Mãe-Da-Lua 
1 LC 1 0 0 0 2 2 1 x 

 

Athene cunicularia (Molina, 1782) Coruja Buraqueira 1 LC 1 0 0 0 2 2 1 x 
 

Megascops choliba (Vieillot, 1817) Corujinha 1 LC 1 0 0 0 2 2 1 x 
 

Coragyps atratus (Bechstein, 1793) Vulture 1 LC 0 1 0 0 2 1 1 x 
 

Subtitle: LR—Lower risk, LC—Least concern, E—Endangered, V—Vulnerable (Categories of IUCN), NL—Not listed on IUCN. 

 
Table 2. Data on richness, abundance, diversity (Shannon-H' Index) and uniformity (Pielou-J Index), by Truká villages surveyed. 

 Researched Villages  

 Cabrobó Orocó Paulo Afonso Sobradinho Total 

Number of informants 17 8 5 7 37 

Capture Forms 6 5 3 5 6 

Forms of use 4 5 2 3 5 

Bird species (s) 37 16 4 9 38 

Abundance (n) 128 25 8 13 174 

Diversity (H') 3.373 2.372 1.074 2.098 3.378 

Uniformity (J') 0.934 0.856 0.774 0.955 0.912 

Chao 1 41.15 61.5 7 14 42.1 

 
villages, with the highest number of citations (n = 22 citations), showing a higher 
frequency (Fr = 12.2), being captured only by one type of strategy (by hand). 
This bird is used by the Truká Indians in the making of body adornments since 
it is the most available species. Their feathers are dyed with various color paints, 
a custom called “tapir” (Teixeira, 1992; Cascudo, 2012). Most colored plumage 
birds are wild and therefore protected by conservation treaties. For this reason, 
Truká Indians reduced the capture of these species, although it does not prevent 
their use. Beside handicrafts, chicken feathers are also used for other purposes: 
medicinal, food and religious. The second most used species, Cairinamoschata 
(duck) (n = 16 citations), is also bred in backyards. Record of the use of duck 
feathers for the production of body adornments between the Karajá and Tapi-
rapé Natives, were made by Nicola and Dorta (1982). The third species that is 
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bred in the backyards is the Pavocristatus (peacock) (n = 4 citations). Its use has 
been recorded in the Indian handicraft of the Kayabi and Bororós people (Nicola 
& Dorta, 1982; Dorta, 1986). 

In addition to the crafts, the birds cited by the interviewees have several utili-
ties for the Truká people: feeding, traditional medicine, ritual use and as pets. 
We often found the same species with various purposes, such as the domestic 
chicken, hen and duck, and the wild species Zenaida auriculata (rebansã), Co-
lumbina picui (Roller) and Patagioenas picazuro (white wing), raised as pets, 
used in handicrafts and food. 

In this study, 60% of the species mentioned were used for two diffferent pur-
poses, 22.5% for three different purposes, 15% with one type of use and only one 
species (2.5%) was explored in four different ways. The diversification of uses of 
the same species optimizes the use of these resources (Moura & Marques, 2008), 
the chicken was the only species of the bird that had records of use in religious 
rituals among the people Truká: the Xangô ritual. Among the forms of use men-
tioned among the interviewees, the food was the most frequently used (53%), 
followed by handicrafts (18%), breeding (18%), medicinal (10%) and religious 
(1%). 

The wild species cited in this study have been classified as of low concern by 
the International Union for Conservation of Nature—IUCN (2012), except 
Anodorhynchusleari, classified as endangered (Figure 1). In the Truká villages 
we studied, we recorded three records for this species: one of the informant's 
reported the use of macaw feathers but did not hunt the species. The feathers he 
was using had been exchanged with other indigenous peoples for Birds found in 
the village itself. Previous studies recorded the use of macaw feathers in indi-
genous handicrafts for the Tapirapé, Tukano, Kaiapó, Kaxináwa, Urubu-kaapor 
and Kayabi peoples (Nicola & Dorta, 1982) and Bororós (Dorta, 1986).  

Truká natives also use the feathers of other species of birds for their handi-
crafts: the hawks by the Bororós, Tukano and Kayabi; the parrots by the Bororós, 
Tapirapé, Tukano and Kayabi; the heron through the Palikur, Tapirapé, Kayabi 
and Karajá; the owls by the Kayabi natives (Nicola & Dorta, 1982; Dorta, 1986) 
and Urubus by the Bororós (Dorta, 1986). 

Craft production by the Truká people is more intense in the village of Ca-
brobó. Local informants quoted the artisanal use of 33 of the 38 species used by 
the Truká people, the vulture being the exception. Orocó village appears in 
second place with 16 species used, four of which are locally used in the produc-
tion of handicrafts. The largest number of species used in the villages of Cabrobó 
and Orocó can be explained by the proximity of the villages, about 39.85 km, 
and their location in islands of the Submédio São Francisco River region. These 
areas are characterized by hyperxerophilic caatinga vegetation with stretches of 
abundant deciduous forest (SGB, 2005a; 2005b), where the practice of hunting is 
maintained as a cultural trait. 

In the village of Truká de Sobradinho, the hen was the only species cited for 

https://doi.org/10.4236/ce.2018.915182


C. A. B. Santos et al. 
 

 

DOI: 10.4236/ce.2018.915182 2428 Creative Education 
 

artisanal purposes, this particular characteristic is explained by the prohibition 
of hunting birds by Cacique Truká of the village of Paulo Afonso. According to 
him, “the charms of light gave this orientation and here nobody can hunt any 
flying bug”. 

In the village of Sobradinho, we only registered an artisan who uses only the 
chicken to make ornaments because it is not favorable to hunting. In these vil-
lages, ornate headdresses and maracásare acquired from the Truká artisans of 
Cabrobó. In the artifacts, feathers are used with other materials, such as shells, 
cotton threads, seeds, hairs, teeth and bones of mammals, or vegetal fiber, being 
generally used the caroá Neoglaziovia variegata (Arruda) Mez. Feathers are cut 
in different shapes or dyed with inks of different colors. The basic procedure for 
joining the feathers is the lashing and gluing of these feathers in the 'feather line' 
as described by Nicola & Dorta (1982). 

Handicrafts and feeding were the forms of use of the birds mentioned in this 
study that obtained the highest richness of registered bird species, 39 and 32 
species respectively. The values of the diversity index (H') for the species of birds 
cited for handicrafts and feeding were the highest among the mentioned pur-
poses of use, being respectively 3.41 and 2.93. Regarding the use of bird species 
for handicrafts and food, high uniformity was observed (J' = 0.98 and J' = 0.85 
respectively), that is, there is no preference or concentration of use of single bird 
species in these two Types of usage mode (Table 2). 

The choice of species is mainly due to the color of the feathers and the beauty 
of the song (Barbosa et al., 2010; Santos, Dâmaso, & Almeida-Júnior, 2012), ac-
cording to the informants, birds captured are not commercialized in the region. 
These serve the domestic breeding, feeding, and production of handicrafts, 
mainly feathers, but also beaks and nails. 

Breeding birds for handicrafts production use is a strategy used by the Truká 
Indians in the Brazilian Northeast. We observed eight indigenous artisans, all of 
them living in the village of Cabrobó, who breed colored birds like parrots 
(Amazona aestiva), parakeets (Eupsittula cactorum), sofrê (Icterus jamacaii) and 
cancao (Cyanocorax cyanopogon) (Figure 5), to provide feathers for making 
various types of adornments. Pezzuti & Chaves (2009) observed breeding co-
lored birds to subsidize handicrafts is a part of the native culture, transmitted 
orally from one generation to the next. 

In addition to the use of parts of the birds in the handicraft, we recorded the 
use of birds in traditional medicine Truká. In this study we observed the medi-
cinal use of the duck (Cairina moschata), whose egg is used to treat weakness, 
and the chicken (Gallus domesticus), which uses lard, oil and feces, for the 
treatment of burns, inflammation, “frighten bad entities”, weakness, pain, flu, 
sore throat, earache, stuffy nose, wounds, sore throat, headache, hair growth, 
hair loss, and nasal clearing. The use of these species in traditional medicine had 
already been recorded in previous studies (Alves et al., 2012; Ferreira et al., 2012; 
Bezerra, Araújo, Alves, & Alves, 2013). 
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The Capture of Wild Birds 

The decree number 6040, Art. 3˚, aims to guarantee to the traditional peoples 
and communities their territories and access to the natural resources that they 
traditionally use for their physical, cultural and economic reproduction. Indi-
genous peoples have this right ratified by Law no. 6001/1973 art. 24, (Brazil, 
1973), which allows them to practice hunting and fishing in the areas they occu-
py. Hunting and birding by indigenous populations has been described in recent 
studies (Costa-Neto, 1999; Lima & Santos, 2010; Pereira & Schiavetti, 2010). In 
the Trukás Villages investigated in this study the most frequent form of capture 
of the birds was the capture using the hands (24% of the captured forms), fol-
lowed by shotgun (21%), slingshot (18%), archery (14%), trapdoor (12%) and 
trap (11%) (Figure 2). The richness of bird species cited for these capture me-
thods ranged from five to 31 species, the diversity index values (H') was between 
1.37 and 3.37, and the uniformity values (J') varied between 0.85 to 1 (Table 3).  

Aware of bird habits, the Trukas Natives go a hunting early in the morning, or 
late afternoon, when the temperature is milder and birds go searching for food. 
The techniques used in the capture are passed down from one generation to the 
following. Children follow the fathers during the hunts, where they use sling-
shots, firearms (Figure 6) or different types of traps (armadilhas, arapucas, 
alçapão), when captive breeding is intended. Similar records of capture tech-
niques were performed by Alves et al., 2009; Alves et al., 2013; Bezerra, Araújo, 
& Alves, 2012; Nóbrega & Daflon, 2009; Barbosa et al., 2010. 

Firearms represent a basic tool for many hunters in the Brazilian semi-arid 
because it is a more efficient method than traditional ones (Alves et al., 2009). 
Several Trukás artisans (n = 20) consider this approach as inadequate for the 
hunting of birds because it causes the destruction of most of the feathers. The 
use of the shotgun was the second most cited capture method in this study (n = 
44), however, only 18 bird species were associated with this method (Table 3), 
resulting in a moderate diversity of species related to capture by firearm. 

Truká natives frequently use traps and box traps for the capture of birds by 
Truká natives. According to our study, 12 and 13 species of birds, respectively, 
are often captured by these two artifacts. 

The “box trap” (arapuca) is built with small pieces of wood, armed in the 
middle of the vegetation. Below the trap is placed a “bait”, such as fruits and 
seeds, to attract the birds. This technique has been described to capture larger 
species like Rebansã (Zenaida auriculata). The trapdoor (alçapão) is a type of 
cage designed to catch songbirds that will be bred in captivity. Domestication of 
animals is one of the hallmarks of the development of civilization (Beck & 
Katcher, 1996). Among various utilities, animal products provide nutrition, 
transportation, companionship, entertainment and income (Scanes, 2003). An 
example of the use of this animal by Truká Natives is the production of body 
adornments that they will sell later in the urban centers surrounding their vil-
lages. 
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Figure 5. A = Perrot (Amazona aestiva); B = Periquitinha (Eupsittulacactorum); 
C = Sofrê (Icterus jamacaii); D = Cancão (Cyanocorax cyanopogon). 

 

 
Figure 6. A = Slingshot; B = Shotgun pelleet; C = Cartridge rifle; D = Hatch; E = Trap. 

 
Table 3. Capture forms and uses of Avifauna cited in Truká settlements, diversity analyses (Shannon-H 'index) and uniformity 
(Pielou-J' Index). 

 
Capture Use 

 
Shotgun Hand Archery Trap Trapdoor Trap Food Breeding Medicinal Religious Crafts 

N˚ of citations 44 50 29 23 26 37 127 44 23 2 43 

N˚ of species 18 5 29 12 13 31 32 13 3 2 33 

Diversity (H') 2.711 1.371 3.367 2.281 2.471 3.372 2.93 2.356 0.919 0.6931 3.414 

Uniformity (J') 0.9379 0.8521 1 0.9178 0.9635 0.9819 0.8453 0.9185 0.8365 1 0.9765 
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4. Final Considerations 

The capture and use of wild birds are widespread practices in Truká villages. 
This activity has a close relationship with local culture and economy. Article 23 
of the Convention on Biological Diversity stresses that hunting, fishing and ga-
thering activities carried out by natives populations shall be recognized as im-
portant factors in maintaining the culture of these peoples (Pozo-Ripário & Eras, 
2009; Santos & Costa Neto, 2007).  

However, the use of natural resources must reconcile human needs with the 
protection of natural resources (Andriguetto-Filho et al., 1998). The continuity 
and intensification of the capture of wild birds may cause damages to local bio-
diversity. Conservation measures should be carried out to minimize pressures on 
local birds, taking into account the cultural aspects associated with the use of 
these animals. Educational strategies should be pursued in conjunction with the 
indigenous population, considering the problems that may arise from the local 
extinction of birds species. An example of such problems may be the disappear-
ance of Truká feather art, associated either with the reduction of bird biodiversi-
ty or economic difficulties, which may suggest the substitution of natural feath-
ers for other materials, such as wires and beads.  

The use of alternative materials by artisans has already been done to increase 
the trade of indigenous handicrafts, changing the way of making handicrafts, 
transforming and de-characterizing traditional feathers. 
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Abstract 
This study was an evaluation of the health profile of workers at a campus of 
the Institute of Education in the state of Goiás, Brazil. All workers were in-
vited to participate. Nine questionnaires were used, with questions focusing 
on musculoskeletal symptoms, postural habits, physical activity level, dietary 
habits, quality of life, quality of life at work, quality of sleep, and anthropo-
metric assessment. The results indicated that 77.3% of evaluated workers 
consider themselves to be in good health. In addition, workers reported a 
good self-perception of health. With regards to sleep time, 66.7% reported 
sleeping 6 hours or less per night, which is considered inadequate. We found 
that 53.6% of participants did not perform any physical activity, and the lack 
of such practices can compromise their professional and personal life. To en-
sure improved professional performance, it is important to prioritize the wel-
fare of workers so that there is a balance between the quality of life of workers 
and their workplace. 
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1. Introduction 

The number of health problems caused by chronic diseases has risen with indus-
trial advances in society, increasing by 80% in the adult population. This is due 
to unfavorable working conditions, which can lead to poor physical and emo-
tional health of workers and, consequently, contribute to the increasing number 
of workers retiring due to disability or total or partial incapacity (Braga, 2011). 
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However, according to Minayo-Gomez and Thedim-Costa (1997), it is impor-
tant to note that the democratization process in Brazil emerged along with Pub-
lic Health practices, as well as other public sectors. As a result, several studies 
were developed in relation to work-health, until this became known as Worker’s 
Health (Silva et al., 2012). 

In a recent study, Coêlho et al. (2016) defined disorders relevant to work as 
clinical presentations acquired through jobs subjected to specific working condi-
tions. Disorders, such as repetitive strain injury (RSI) and work-related muscu-
loskeletal disorders (WMSDs), are considered multifactorial symptoms of psy-
chological, biological, and social origin, categorized as biomechanical, organiza-
tional, psychosocial, environmental and individual factors (Signori et al., 2004). 

When considered in the context of possible disturbances to workers’ health, 
musculoskeletal disorders and complications have recently been placed at the 
end of occupational disease indicators. Most occupational disorders can be re-
solved with simple interventions, such as postural adaptations at work and a wil-
lingness to sit in more functional and favorable positions (Renner, 2005). 

In a case report, Mendes and Casarotto (1998) stated that regardless of the 
presenting pathologies, symptoms exhibited by workers are frequently and mis-
takenly analyzed and understood as physical discomfort. These symptoms can 
intensify over time, becoming chronic, and may cause functional limitations and 
interfere with daily work activities. When limited to specific tasks due to 
work-related disorders, workers may feel incompetent; this may result in physi-
cal symptoms affecting psychosocial well-being, since these individuals may ex-
perience social prejudice. 

Candotti et al. (2011) noted that entrepreneurs began to use exercise in the 
workplace as a means of preventing such problems and minimizing absences 
resulting from RSI and WMSDs, medical certificates, accidents at work, and im-
proving productivity growth (Pressi & Candotti, 2005). It is well known that po-
litical actions alongside health measures provide benefits, going beyond the 
specificities of the sector, improving worker well-being and subsequently in-
creasing productivity of employment, income, and innovation (Gadelha & 
Costa, 2012).  

The objective of this study was to evaluate the health profile of workers at a 
campus of the Institute of Education in the state of Goiás, assessing postural 
patterns and habits in daily life and physical activity.  

2. Methods 

A cross-sectional study was administered to the working population at a campus 
of the Institute of Education in the state of Goiás, Brazil. All workers at this in-
stitution were invited to participate in the study. This institution currently has 
205 workers. The workers have working hours of 30 and 40 hours per week. This 
research was conducted in the years 2016 and 2017. 

The present study consisted of 2 steps: 
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2.1. Step 1 

- Development of a website, taking into account all necessary require-
ments 

Website development by a web developer was an integral part of this study, 
and was also included in another investigation conducted in parallel to this 
study, entitled “Informatics applied to health and promotion: online platform 
for filling in questionnaires.” System requirements were defined as follows: to 
enable the completion of the questionnaires by workers, easy navigation and 
access, and an efficient database. After the creation of the website, online tests 
were conducted by responsible researchers and participants, as well as by staff 
personnel of the institution, in order to evaluate the website for questionnaire 
layout, questionnaire interface, and grammatical errors, as described by Camar-
go et al. (2018). 

Each questionnaire contained important study information, including postur-
al habits, quality of life, quality of life at work, dietary habits, quality of sleep, 
emotional state, musculoskeletal symptoms, and health quality of workers. These 
questionnaires were used to identify the health profile of workers from the eva-
luated institution (Table 1).  

2.2. Step 2  

- Employee registration and completion of the online questionnaires 
The link to the website was sent to workers via their institutional e-mail by the 

Social Communication and Events Advisory. The e-mail invited all workers at 
the campus to participate in the research. It contained information and the ad-
dress to perform the registration. All workers had to register and verify their 
e-mail address before answering the questionnaires. These were organized se-
quentially for participants to the study.  

After evaluating the data collected, data were tabulated and analyzed using 
descriptive statistics. All participants agreed to voluntarily participate in the 
study and signed an informed consent form. This project was approved by the 
Ethics Committee of the Instituto Federal Goiano (No 035/2014). 
 
Table 1. Details of the 9 questionnaires used for data collection. 

Subject Number of questions Average time to complete 

Dietary habits 17 3 minutes 

Postural habits 20 2 minutes 

Musculoskeletal symptoms 27 3 minutes 

Physical activity 8 2 minutes 

General health 26 4 minutes 

Quality of sleep 13 2 minutes 

Quality of life at work 16 2 minutes 

Quality of life 36 4 minutes 

Site assessment 10 2 minutes 

TOTAL: 9 questionnaires 173 questions 24 minutes 
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3. Results 

Questionnaire data were assessed, thus it was possible to ensure that approx-
imately 77.3% of evaluated workers consider their health as good, as shown in 
Figure 1. Although workers reported a good self-perception of health, workers 
reported inadequate sleeping time, as 66.7% reported sleeping 6 hours or less per 
night (Figure 2). In addition, with regards to regular physical activity, our find-
ings showed that 53.6% of workers did not perform any exercise (Figure 3). 

As shown in Figure 4, the majority of the workers consumed breakfast every 
day. However, only 20% consumed fresh fruits as part of their regular diet, as 
shown in Figure 5. 

As shown in Figure 6, approximately 60% of workers reported that they had 
inappropriate posture when sitting at the computer. More than 60% of workers 
reported strong back pain, as shown in Figure 7. 

In agreement with the previous table, Figure 8 shows that approximately 25% 
of workers use sleep medications, when sporadic use and use 3 or more times a 
week are considered together. 
 

 
Figure 1. Health self-assessment by workers. 

 

 
Figure 2. Number of sleeping hours per night reported by workers. 
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Figure 3. Regular physical exercise reported by workers. 

 

 
Figure 4. Breakfast consumption reported by workers. 

 

 
Figure 5. Consumption of fresh fruit reported by workers. 
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Figure 6. Classification of sitting posture when using the computer. 

 

 
Figure 7. Back pain reported by workers. 

 

 
Figure 8. Reported use of sleep medications by workers. 

4. Discussion 

The results presented herein indicate that health education programs are impor-
tant when building new health care guidelines, to ensure that individuals under-
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stand the position of the guidelines and how guidelines can be integrated into 
their own lives. Therefore, theoretical and technical solutions for workers with 
difficulties are required that meet social, political, and public health commit-
ments, whilst overcoming personal and social complications (Ribeiro & Oliveira, 
2005). It is important to emphasize that access to services, in addition to the or-
ganizational and dynamic aspects of work, are fundamental contributions to the 
analyses of geographic, socioeconomic, and other aspects, which are essential to 
develop perspectives on integral healthcare (Souza et al., 2008). 

In Brazil, several studies have used health as an important indicator of quality 
of life; however, in international studies, such as in the Latin-American Journal 
of Psychology, quality of life is defined as the existence of objective (social indi-
cators) and subjective aspects (emotional well-being, material well-being, health, 
labor and other forms of productive activities, family relations, safety, and inte-
gration with the community) (Ardila, 2003). Oliveira and Murofuse (2001) 
noted that, in general, the majority of evaluated workers consider their health 
status to be good, and few workers state that they have poor health status. This 
may be because workers do not want to be socially exposed, and is an attempt to 
convince themselves of their own health status. 

Studies indicate that symptoms of disorders increase with age; thus, the de-
velopment and promotion of preventative actions, as well as social and educa-
tional interventions, is important to prevent the emergence of occupational 
problems that may become permanent overtime (Xavier et al., 2013). Similarly, 
Paschoal and Tamayo (2005) added that family-work interference can directly 
influence the development of occupational stress (Ganster & Schaubroeck, 
1991). According to the governmental agency responsible for the quality of 
health in the Brazilian State, proposals for the prevention and control of occupa-
tional diseases are being developed. This allows for the promotion of health at 
work, especially with older individuals, and to articulate political actions that 
lead to the improvement of living conditions and quality of life (Ministro da 
Saúde, 2010). 

In recent surveys, Lancman and Ghorardi (2002) also demonstrated that these 
changes have an impact on the work lives of individuals. Several studies and in-
terventions are been developed to improve the productivity and quality of life of 
workers, reducing psychological and physiological effects. Moreover, the recov-
ery of workers is both physical and professional, and factors affecting the diffi-
culties faced must be eradicated from the work environment (Lundstrom et al., 
2002). It is essential that company workplaces should promote actions to correct 
or improve risk factors of environments for workers (Schettino, 2016). 

Holding a worker responsible for an accident or intrinsic event may be nega-
tively impact the development of workers, inhibiting their psychosocial or orga-
nizational development (Reinhardt & Fischer, 2009). For these reasons, studies 
performed in the area of life and health quality are more complex and require 
further investigation. This is due to intervening factors that can compromise the 
data obtained. Thus, it is important to consider actions that need to be underta-
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ken and information to be collected, so that this does not oppress and inhibit the 
worker (Grande et al., 2013). 

Health problems may be prevented through adequate care of oneself and by 
practicing healthy habits, potentially resulting in improved life expectancy. 
Thus, the benefits achieved through physical activity can be physical, social, and 
psychological (Penedo & Dahn, 2005). Physical activity may be undertaken as an 
individual’s conscious initiative. As already observed, the health of workers is a 
collective process, which takes place in a socially established relationship be-
tween physicians and workers (Oliveira, 2005).  

The results of this study are being used for current and future interventions, 
including informative booklets, lectures, and exams. These interventions will 
guide workers and ensure they are aware of the importance of postural habits, 
proper diet, sufficient sleep, and physical activity in the prevention of chronic 
disorders that can impair their quality of life, well-being, and professional activi-
ties. This may reduce the burden of chronic diseases and disorders. This analysis 
highlights the need to intensify and prioritize health education, promote and 
raise awareness of the importance of individual and workplace health. 

5. Conclusion 

The prevalence of unhealthy habits, such as an improper diet with low fruit 
consumption, inadequate sleep, and poor posture, may impact the quality of life, 
well-being, and consequently, workers’ productivity. 
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Abstract 
Recognition of the role and contribution to children’s learning and develop-
ment of those who are trained to work in the early years is long overdue and 
welcomed, although the contentiousness and questions of how to prepare 
students still need to be addressed. The aim of this study was to investigate 
what disciplines from the curricula of the Teacher Training Department, in-
side “Lucian Blaga” University of Sibiu allow students to identify the effective 
ways of recognizing children’s capabilities. The methods used were interview, 
observation and focus groups. 20 teachers and 50 students were engaged with 
this challenging work. The qualitative analyses of the data collected proved 
that this topic is mainly mentioned, but not enough trained. Findings re-
vealed that curricula need serious improvements to prepare students to meet 
the needs of children. The focus groups organized allow teachers and students 
involved to reflect on their own ideas, experiences and ways of practicing. 
The study offered opportunities to reflect on new ways of teaching and 
learning, to support students with a curriculum that highlights children’ 
rights and capabilities. 
 

Keywords 
Children’s Capability, Rights’ Perspectives, Challenges, Contemporary  
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1. Introduction 

Attitudes towards children are changing, through the growth of new attentions 
to children’s needs and capabilities. The impetus for change is energetic and 
powerful. One of the key ideas producing change is the premise that traditional 
education was silencing children. Different forces present in many societies have 
made children being seed by adults in terms of stereotypes based on them being 
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incapable or untrustworthy, vulnerable or dependent. These attitudes are being 
challenged and changed. Recent research driving by the rights’ perspectives is 
seeing children as competent, active and engaged participants in their own lives 
(Jones, 2009). The attention to children being seen and listened to, rather than as 
a part of their family, or through the filter of their parents, is giving new insights 
into the ways future early childhood teachers need to be trained. 

Teachers’ training systems all around the world need to adjust the disciplines 
to these current realities of children’s lives. The challenge for teachers and stu-
dents undertaking further professional development is to develop a critical and 
analytical perspective towards their practice to uncover new professional in-
sights. Professionalism in early childhood education can be difficult to define. 
The ways in which early years’ practitioners become competent, knowledgeable 
and skillful will continue to be many and varied (Cable, Miller, & Goodliff, 
2010). Students that are trained to become teachers are required to graduate be-
ing able to demonstrate that they can meet a set of national standards covering 
the areas: knowledge and understanding, effective practice, relationships with 
children, communicating and working in partnerships with families, teamwork 
and collaboration and professional development. Each country highlights the 
need for early years’ practitioners to be well prepared. Those working with 
children, all over the world, need to be skilled and knowledgeable. 

Reflections upon practice and learning during the initial training of students 
are an important dimension of the early years’ practitioners’ role. Teachers have 
the power to make a major difference to children’s lives and their development 
by what they offer children and by how they behave towards them. Students 
need to be aware of the kind of attitudes that are indeed respecting children’s 
needs and rights, through all their training efforts, to become well-prepared 
teachers for the new generations of children. 

2. Problem Statement 

There have been many ways of describing and analyzing childhood. Within dif-
ferent cultures and across different time periods there have been a variety of 
ideas and concepts concerning the state of human development and experience 
that we currently name “childhood”. This occur through a dynamic interplay 
between spoken and unspoken assumptions about what children are and are not, 
what they may and may not do, how adults can and cannot act in relation with 
them (Jones, 2009). This study looks at the challenges of the teacher training 
system in Romania to emphases issues concerning children’s capabilities, during 
the academic preparation of students. According to the traditional views, child-
ren were considered innocent, or passive and incapable. The ways those working 
with children see and think they see, what children can and cannot do, have re-
cently been questioned (Cable, Miller, & Goodliff, 2010). The issue of how com-
petence and capability can be defined and seen is complex. The notion of in-
competence is based on notions of capacity and competence: “many children 
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will be competent if information is presented in an appropriate way and they are 
supported through the decision-making process” (Jones, 2009). 

The rhetoric of much adult attention to childhood creates it as a time when 
many societies like to perceive children as “care free” or innocent. The picture 
fed back by research creates very different accounts of childhood. UNICEF 
(2007: p. 32), for example, refers to its recent findings as a “shadow” on this tra-
ditional image: “making the time of life that adults like to think of as happy and 
carefree into a time of anxiety and misery”. This shadow is linked to the exclu-
sion and deprivation—both material and emotional—faced daily by many 
children. A key element of this is the way in which adult actions and percep-
tions, fueled by their attitudes towards childhood, silence and exclude children. 
Silencing and exclusion create different effects through their entire future de-
velopment. The UNICEF Young Voices Poll in 2001 surveyed children’s expe-
riences through interviews with 15,200 children between the ages of 9 and 17 
years in over thirty-five countries. When asked about “rights” for children, more 
than a third spontaneously mentioned the right not to be hurt or mistreated as 
being important, with the same percentage saying they felt that this right was not 
respected in their country. Many of the negative findings relate to adult attitudes 
and ways of relating to children. Lots of children confessed that they faced vi-
olence or aggressive behavior, that their views were not sufficiently considered, 
or not considered at all by local government (UNICEF, 2001). 

Researchers have indicated that preconceived views often contain negative 
views of children that restrict and damage them. Kemshall (2008: p. 22), for ex-
ample, comments that young people are often characterized as “imprudent, irra-
tional and hence vulnerable, by failing to calculate risks properly or to act wise-
ly”. From a historical, cultural perspective such long-held views that see children 
in certain ways conflict with a powerful, emerging set of pictures which oppose 
tradition, and which offer new ideas and opportunities to children and society. 
Authors such as Redmond (2008) see the rights perspectives as having a dual 
purpose which connects with the re-viewing of such negative pictures and atti-
tudes towards children:  
• to extend the fundamental human rights recognized for adults to children, 

and to challenge the forms of exclusion and exploitation they can face; 
• to call attention to children’s status about specific interests, entitlements and 

vulnerabilities (Redmond, 2008: p. 64). 
Often citing the UN Convention (1989) as an impetus, several countries are 

introducing laws, policies and practices within areas such as education, health 
and play which try to engage with some of the tensions created by these new 
ideas and pictures of children. The ideas offer a challenge to adults within many 
roles and relationships, and in many spheres of action and activity. These new 
pictures and ideas work against stereotypes and the assumptions many adults 
make in their dealing with children.  

Ideas about limitations set by adults, based on their ideas of what children can 
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and cannot do, are being questioned. Notions based automatically on age, that 
assume children are not able to make decisions are being held up to scrutiny. 
The idea that childhood should be a time where responsibility is held by others 
because children are deemed to be innocent, or too immature, or incapable is 
being challenged. Are children capable or incapable? Do adults’ attitudes en-
courage and reinforce the image of children as incompetent? How do such atti-
tudes affect their lives? In addition to the focus of research, innovations are be-
ing made in the way research is conceived and carried out. Its role in children’s 
lives is changing. In the past many studies treated children as objects: research 
was done on them, with the agenda and framework set purely by adults. Nowa-
days children create the way research is conceived and carried out. Children act 
as researchers, researchers work with questions formulated by children or work 
with children in new ways drive by rights perspectives (Jones, 2009). 

MacNaughton et al. (2007) researched about adult stereotyping regarding age 
and capability and looked at how to consult children aged between 3 and 4 years 
of age and gender policy in preschools. They found that this was possible by 
finding appropriate ways to communicate with, and to establish the children’s 
ideas and views. They conclude that their case study work reinforces the “grow 
body of research evidence that young children are quite capable of expressing 
their views on things that affect them” (2007: p. 465). Different ways in which 
widely held attitudes have a negative effect on children’s lives were analyzed in 
several studies: from the notion that children are incapable, through to ideas that 
children are a threat. Also, different relationships with children can create posi-
tive experience, outcomes and practices. 

These new directions have drawn on the United Nations Convention on the 
Rights of the Child and its concepts of protection, provision and participation. 
Recent research offered illustrations about adopting a right-based approach to 
the evolving capacities of the child and the environment created to promote and 
respect children (Moss & Petrie, 2002). Moss talked about the importance of lis-
tening and consulting children but acknowledged that this is a complex process. 
Listening and consulting must consider of power relations and their inequalities 
between adults and children. Children’s otherness, their difference, offers a 
challenge to adul—orientated norms of identity, and to contemporary ideas 
about key areas of social and cultural experience such as education, play, work 
and decision making. Another key point is an emphasis on children as active 
agents in their lives. Connected to this is the movement to enable children to 
change the ways they participate and have an impact in different areas of society: 
from government to home life (Cable, Miller, & Goodliff, 2010).  

The tendency within recent academic discussion and within research is to 
examine “such versions or imagines of childhood”, often described as ways of 
understanding childhood, as being socially constructed. They show that there 
are different kinds of childhood, that these have changed over time and that they 
are different between, and within, different societies and cultures. Summarizing 
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the recent studies that are analyzing childhood, today children are active agents 
in their own lives and able to contribute and participate in decision making 
(Jones, 2009). 

The development of o more professional workforce is an evolving process and 
considerable progress has been made in the last decade. Cable, Miller and Good-
liff (2010) argue that as a workforce which is gaining increasing recognition and 
access to professional development opportunities, early years practitioners have 
a unique responsibility to influence children’s learning and development. Re-
cognizing children’s capabilities, for a healthy development, learning and 
well-being of children must be at the heart of what they do.  

3. Research Question 

In the field of teacher training, there are lots of preconceived ideas, traditional 
principles and inadequate activities, with good intentions, that create big ob-
stacles for an efficient learning process. Students that are trained to become 
teachers need to understand that children love to be involved as active and capa-
ble participants in the learning process. They must learn to put the child in the 
center of the educational system. The meaning of teaching is not to keep great 
lectures, but to help children to go through an efficient transformation (Stolo-
vitch & Keeps, 2017). 

The academic curricula of training today’s teachers for preschool and primary 
education in the Romanian system is verified, to understand if the contemporary 
tensions in childhood are up to date. Driven by the increased attention to child-
ren’s rights and needs, the research question is: what students learn about recog-
nizing children capabilities, to fulfill their rights and needs, through the curricu-
la of the university “Lucian Blaga” of Sibiu? The focus is on a sensitive theme 
that brings teachers and students together to reflect on the meaning and quality 
of their work, because the way students are prepared is essential, to be able to 
face the educational needs of today’s children.  

4. Purpose of the Study 

The aim of this study was to find out what disciplines from the curricula of Pe-
dagogy of Primary and Preschool Education, from the Teacher Training De-
partment inside “Lucian Blaga” University of Sibiu, aloud students to identify 
the effective ways of recognizing children’s capabilities. A group of 20 teachers 
and 50 students, selected from each academic year of studying, were engaged 
with this challenging work. Driven by the research question formulated, they 
analyzed together the academic curricula. Teachers and students were volunta-
rily involved: 15 students representing the first year, 15 students from the second 
year and 20 students representing the final year of preparation. The disciplines 
selected for this investigation were: The Fundamentals of Pedagogy, The Fun-
damental of Psychology, The Theory of Information and Communication, Cur-
riculum Theory and Methodology, Psychology of Ages, Educational Psychology, 
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Romanian Literature, Literature for Children, Mathematics for Primary and 
Preschool, History of Pedagogy, Early Childhood Education, Inclusive Educa-
tion of Children’s with Special Needs, Psychology of Personality, Ethics, Class 
Management, Psycho-pedagogy of Game, The Methodology of Educational Re-
search, Professional Practice in Preschools and Professional Practice in Primary 
schools. Each group of students was encouraged to freely express their opinions, 
to reflect together with their teachers on the relevance of their common efforts 
focused on the theme approached.  

5. Research Methods 

The question of this study helped students and teachers to interrogate their own 
attitudes and beliefs about children’s capabilities in a challenging and construc-
tive way. The investigation was developed during the academic year 2017-2018, 
using three research methods: interview, observation and focus groups. The 
theme analyzed is essential for those studying childhood at graduate level, be-
cause their attitudes and deep understanding on children’s potential and needs 
will be reflected in their future work with children. The debate between teachers 
and students from the perspective of each discipline they studied took place at 
the end of each semester. Thoughts and opinions were provoked through exam-
ples from the courses and seminars, reflections, activities and key points that 
helped students and teachers to become aware if their initial training was or was 
not properly accorded to the current perspectives on children and childhood, 
about recognizing children’s capabilities. 

6. Findings 

This study used a qualitative approach to examine all the participants’ reflections 
and answers recorded to investigate the different ways of recognizing children’s 
capabilities trained through the disciplines of the academic program—Pedagogy 
of Preschool and Primary Education, in the University of Sibiu, Romania. The 
research question was addressed through a series of focus groups, including the 
courses documents analysis and the interviews with students and teachers. The 
investigation focused particularly on the theoretical and practical content of each 
discipline in relationship with recognizing children’s potential.  

At the beginning the participants discussed the current trends in children’s 
education: young children have needs and vulnerabilities, but the way in which 
children are seen by adults has come to emphasize seeing the child as a serious of 
needs, but mainly as having potentials and capabilities. Issues concerning adult 
attitudes that allow participation, but deny any actual impact of children’s in-
volvement, was a complex theme that helped teachers and students examine the 
way teaching and learning each discipline included children’s voice and poten-
tial. Each teacher of a certain discipline received a prolific feedback from the 
groups of students that recently studied the discipline analyzed from the re-
search ‘question point of view.  
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First, they checked the content of each discipline curricula, trying to find if 
this theme was approached as a topic. Using observations on the listed courses, 
they discovered that just a small number of disciplines mentioned it, like: Early 
Childhood Education, Ethics, Inclusive Education of Children’s with Special 
Needs and Educational Psychology. Findings proved that different ways of re-
cognizing children’s capabilities were mentioned especially through seminar de-
bates, by just a few teachers. Teachers and students responded to an analytic in-
terview about their teaching and learning. They realized that such a sensitive 
theme was not enough prioritized during their courses and seminars. The aim of 
the focus groups was to emphasize the necessity of preparing students to under-
stand the huge impact of children’s potential. Teachers and students were en-
couraged to reflect on their common efforts’ impact and to the quality of their 
work. 

Each teacher was focused primarily on the discipline content, but during the 
debates they came to the conclusions that theoretical data were not enough if 
students were not linked constantly to children’s needs and rights in real life. 
Students’ initial training is a process of acquiring knowledge, attitudes and skills 
to become responsible and competent teachers. Most of the teachers involved in 
the study realized they should support their students to learn how to develop 
responsible attitudes focused on children’s capabilities, as a priority.  

During their professional practice in Preschools and Primary Schools, stu-
dents had the chance to work with children with different capabilities, so they 
realized that their teaching efforts are effective only if they respect children’s po-
tential. Teachers and students involved in this study reflected on the need to 
prioritize children’s capabilities, as a relevant part of improving children’s lives. 
During the focus groups they connect to the next certain emphases, that all dis-
ciplines need to include: asking children directly for their views, to discover and 
respect each child’s capacity. 

Teachers and students reflected on children’s empowerment as active agents 
in their own lives and they realized that most of the disciplines were not focused 
on this. Children need to be recognized as competent, and they can make a 
unique contribution to the understanding of their childhood. It’s important for 
students to be engaged through debates and reflections around this reality, for a 
responsible initial teacher training. Professionals in early childhood education 
need to be properly trained to respect children’s needs and rights. Seminars and 
courses of all disciplines need to include relevant training about children’s capa-
bilities. This emerging necessity is not without its challenges and difficulties.  

The content of the disciplines analyzed were systematically observed and 
questioned. The respondents realized that “children’s voice” is one of the specific 
ways of recognizing their capabilities. Findings revealed that this topic was only 
mentioned by a few disciplines: Early Childhood Education, Educational Psy-
chology, Practice in Preschool, Practice in Primary Education and Ethics, but 
not enough trained. Most of the disciplines mainly mentioned this recent view in 
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today’s education, so students remain insufficiently prepared. During the focus 
groups, the respondents came to highlight the need for the teacher training in-
stitution in Romania to include in their curricula more relevant themes to re-
spect children’s rights and children’s voice, as some of the relevant ways to rec-
ognize their capabilities from early ages. The reform still needs improvement 
and teacher education still needs change.  

The analysis of findings which have tried to name and to understand what is 
missing from our teacher training curricula reveals that teachers need to adjust 
their disciplines and to change their mentalities about the involvement of child-
ren, to ensure their voices are both listened to and acted on. Students must be 
trained to listen to children’s voice, to be able to deeply understand their unique 
capabilities. Research, thinking and practice are enquiring to see children’s lives 
in new ways, into ideas of their capability, to end silencing and fearing them by 
adult’s power. The academic curricula need a relevant improvement, driven by 
the increase attention to the rights’ perspective. 

Students and teachers involved realized that through teaching and learning 
each discipline they should focus more upon this area of change, exploring new 
ways of living and working with children, and exploring children’s responses, 
ideas and experiences as new approaches, ideas and ways of recognizing child-
ren’s capabilities. The disciplines that are not including enough focus on child-
ren’s voice and capabilities have been identified as in need to be improved. All 
the debates were around challenging adults’ attitudes and practices involving 
children, and on emphasis on children as active agents in their own lives. The 
qualitative analyses of the data collected also proved that our national curricula 
offer lots of traditional disciplines, and the theoretical part is oversized in rela-
tion to practical training.  

Findings revealed that the contemporary ideas about children’s rights and 
needs are present in different contents of only a quarter of disciplines, but most 
respondent students confessed they need more training about these topics to 
understand the roles children have in their lives and education. Students need 
more materials from recent research in their theoretical and practical prepara-
tion, to be helped to challenge negative attitudes and to see how different rela-
tionships with children can create positive experiences, outcomes and practices. 
These new directions drowned by the United Convention on the Rights of the 
Child and its concepts of protection, provision and participation need to be in 
the attention of each teacher, no matter what discipline they teach. The respon-
dent teachers realized they need to adopt a “rights-based approach” to the 
“evolving capacities” of the child and to create the teaching-learning environ-
ments to promote and respect children, for a proper training of their students. 

Teacher trainers involved in the study reported few courses and little general 
training in using the new trends in understanding children in practice. Never-
theless, mastering the new ideas about children and childhood at a theoretical 
level does not necessarily provide student-teachers with new insights about how 
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to teach and learn, or to become competent in today’s children education. The 
importance of listening and consulting children was highlighted in the final de-
bates of the participants. Listening and consulting children are significant ways 
of recognizing their capabilities, to ensure children’s rights are realized.  

These contemporary ideas were offered to students in general courses or se-
minars, but with no individual instruction to apply them in practice. Students 
need demonstrations of some key responses to ways of challenging attitudes that 
silence children, see them as incapable, end exclude them from participation and 
decision making. Teachers involved in the study realized they must do more in 
teaching each discipline to offer insight into ways of relating to children that sees 
them as capable, competent agents involved in decision making and having opi-
nions that count. The teachers and the students involved in this investigation 
considered that the value of the teacher training curricula depends on the accent 
of these contemporary topics during their theoretical and practical preparation. 
During the focus groups with all respondents, the following aspects were hig-
hlighted: 
- the understanding of contemporary ideas’ implementation through each dis-

cipline from the academic curricula includes skills, knowledge, creativity and 
attitude fit for today’s generation of children; 

- new ways of teaching and learning, thinking and behaving can facilitate a 
proper training for students. 

Findings revealed that trainers’ attitudes, skills and practices need to follow 
the contemporary ideas in early childhood education, for applying the academic 
curricula more efficiently, so that students to be well prepared for the children’s 
of today. 

7. Conclusion 

The issue of how competence and capability can be defined and prioritized is 
complex and essential for the teaching profession. This study has drawn atten-
tion to the way children’s capability needs to be considered by the academic cur-
ricula of preparing future teachers. It is important to provide students at all le-
vels with comprehensive training so that they can become responsible future 
teachers. 

In a national context, teacher training offered in the University of Sibiu is 
considered solid and traditional. Conclusions revealed that curricula need se-
rious improvements to offer students access to some of the challenges, discove-
ries and work in progress of contemporary research. Future teachers are en-
couraged to become aware of current perspectives on children and childhood, to 
develop a critical relationship with the content of each discipline they study, and 
to develop their own reading of childhood. All those working with children need 
to recognize children’s potential, from early ages. 
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Abstract 
Two experiments were developed to verify how the use of interactive multi-
media books improves students’ school performance in 7th grade math 
learning. The aim of the study was to compare the performance of students 
using the Multimedia Interactive Book with non-students in 7th grade 
mathematics at a primary school in Mozambique, and was guided in two hy-
potheses. The null hypothesis was: the use of the interactive multimedia book 
in mathematics learning does not improve students’ performance and the al-
ternative hypothesis was: the use of the interactive multimedia book in 
mathematics learning improves student’s performance. The learning object 
was developed from the free web tool Edilim and 44 students aged between 11 
and 17 participated in the study. The first experiment had 20 hours of study 
while the second experiment was 60 hours of study, totalling 80 hours of 
study. To assess the participants’ cognitive development stage, the clinical 
method was used: operative tests of number, fluid and length preservation. 
The results of both experiments indicate that the use of the interactive mul-
timedia book does not improve students’ performance in math learning, cor-
roborating with studies and theses that warn that the use of computers and 
multimedia resources does not improve students’ performance in math 
learning. 
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Performance, Learning Object, Interactive Multimedia Book, 
Method-Clinical 

 

1. Introduction 

Education is a decisive lever for the development of the human being and an in-
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dispensable tool for the fight against poverty and the promotion of the 
socio-economic development of the communities. However, governments do 
not always have the technical capabilities and socio-economic resources to pro-
vide their citizens’ quality education. In this way, raising the quality of education 
has become a constant challenge for many countries, and more and more tech-
nological solutions are being sought to improve the quality of teaching and 
learning in schools. Africa is one of the continents where many countries are far 
from meeting acceptable quality standards of education, and Mozambique is one 
of them. 

At present, it is verified that in Mozambique the quality of education at the 
primary level is not the best. Primary school pupils end the cycle and still have 
serious difficulties in calculating, reading and writing. Data from the Southern 
and Eastern Africa Consortium for Teaching Quality Monitoring (SACMEQ, 
2010) indicate that between 2000 and 2007, levels in Mozambique have signifi-
cantly deteriorated reading and math performance. SACMEQ concludes that 
Mozambique’s decline of more than 40 points in reading and mathematics was 
associated with rapid structural changes in the education system in the period 
under review that resulted in massive increases in enrolment in the 6th grade 
without a corresponding increase in human resources and materials. On the 
other hand, the Report on the Five-Year Program of Government 2010-2014 
states that the evaluations carried out reveal that the majority of Mozambican 
students in primary education have difficulties in reading and writing and basic 
arithmetic. The National Assessment Report of the 3rd class, conducted in 2014, 
states that “only 1 in 16 students is able to read simple sentences and infer in-
formation in a text” which means that only 6% of students in this class reach a 
level required at the end of the first cycle. 

In Jordan, Nusir, Alsmadi, Al-Kabi, & Sharadgah (2012) developed a study to 
investigate the impact of the use of multimedia technologies in improving or not 
improving the teaching effectiveness of students in early stages in primary 
schools. Two groups were selected at a local school. The experimental group was 
taught the subject of basic mathematics using a program developed for this pur-
pose. The second class (control group) was taught the same subject using tradi-
tional teaching methods. The results showed that there is no significant differ-
ence in learning and knowledge skills and absorption of information based on 
gender distribution, where the comparison of results between boys and girls did 
not show significant difference in their learning abilities. However, Nusir, Als-
madi, Al-Kabi, & Sharadgah (2012) selected the experimental and control group 
based on their own class distribution and data analyses were based on student 
performance and on gender distribution.  

Similarly to the study presented above, this article presented an experimental 
study that took place in a primary school in Mozambique. However, the students 
who participated in the experiments were submitted to the clinical 
method—operative tests of number, fluid and length conservation to gauge the 
participants’ cognitive development stage. In order to analyse the data, we used 
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not only the students’ performance but also the relationship between the stu-
dents’ socioeconomic situation and their performance, the students’ satisfaction 
with the experience gained and the impact of the teacher’s role on the students’ 
performance. 

In that way, the work focuses on the potential of the Web and Multimedia 
Services in the improvement of teaching methods, specifically in the production 
and use of multimedia books in the process of teaching and learning math in 7th 
grade. In this way, we intend to verify how the use of interactive multimedia 
books improves the school performance of students in maths learning of 7th 
grade in Mozambique. In order to compare the performance of students using 
the Interactive Multimedia Book with students who do not use it in the 7th 
grade mathematics learning, the study was guided by two hypotheses: H0: The 
use of the interactive multimedia book in mathematics learning does not im-
prove students’ performance; H1: Using the interactive multimedia book in 
math learning improves student performance. The article is structured as fol-
lows: after the introduction, a basic literature review is presented, followed by 
the methodology. The following chapter presents the discussion of results, fol-
lowing the conclusions and recommendations. Finally, we present the acknowl-
edgements and the references. 

2. Literature Review 
2.1. Learning 

Within the multi-faceted landscape of theories and definitions of learning, there 
exists no general agreement on what learning really is, or on what is demanded 
of a definition of learning. Some proponents of theories of learning tend to ad-
vocate their own viewpoint and to consider learning theories as mutually exclu-
sive and therefore incompatible (Qvortrup, Wiberg, Christensen, & Hansbøl, 
2016). 

Becker (2003: p. 11) says that the great challenge of human learning lies in the 
difficult overcoming of conceptions based on common sense epistemologies, 
whether they are in hath or empiricists. To explain the learning process, Becker 
uses the Piagetian meaning of interaction. 

Interaction means that knowledge begins neither in the subject (S) nor in the 
object (O), but in an undifferentiated zone or in the periphery (P) between sub-
ject and object. Any action of the subject always takes place on the object (mate-
rial objects or physical world, culture, languages, concepts, history, arts, sciences, 
in the end, things, actions and relations among all these factors). Whenever the 
subject acts, assimilating, he does so in the direction of the centre (C) of the ob-
ject - assimilate implies deciphering the object; when he encounters difficulties 
in this assimilative effort, that is, he feels incapable of assimilating insofar as he 
wishes to do so, he turns to himself and, in an effort of accommodation, pro-
duces transformations in himself … The human being is the only one capable of 
appropriating the actions that he practiced, or rather the intimate mechanisms 
of these actions. Herein lies the secret of human unlimited capacity to learn 
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(Becker, 2003: pp. 18-19). 
De Oliveira (2011) says that in general, what is understood by learning is the 

capacity that the subject presents, in his daily life, to give answers adapted to the 
requests and challenges that are imposed to them during their interaction with 
the environment. 

Currently, the theories that are most prominent in education are the theories 
developed by Jean Piaget and Lev Vygotsky (De Oliveira, 2011). The Genetic 
Epistemology developed by Piaget was developed through experience with chil-
dren from birth to adolescence, based on the fact that knowledge is constructed 
from the interaction of the subject with his environment, from existing struc-
tures (Piaget, 1974). Vygotsky’s studies, however, are based on the dialectic of 
the subject’s interactions with the other and with the environment so that 
socio-cognitive development can occur (Vygotsky, 1999). 

Piaget defines human learning as the construction of structures of assimila-
tion, that is, learning is to construct structures of assimilation. In other words, 
we learn because we act to achieve something and, in a second moment, to ap-
propriate the mechanisms of this first action. We learn because we act and not 
because we teach (Becker, 2003: p. 14). 

According to Papalia, Olds and Feldman (2006) are two main theories of 
learning: Behaviorism and Theory of social learning, but we can also consider 
Constructivism as one of the most important today. Then Papalia, Olds and 
Feldman (2006) argue that according to the thinking of behaviourist authors, the 
conduct of the subject is amenable to observation and measurement. For this 
theory, the behaviours of the human being are learned, and with that, the learn-
ing aspect becomes of great importance. The environment has a fundamental 
role, since man becomes the product of the environment. 

For Skinner (2006), the main characteristic of classical conditioning is that a 
person or animal learns a reflexive response to a stimulus that did not originally 
cause it, after the stimulus is repeatedly associated with another stimulus. Skin-
ner (2006) also states that, in the case of operant conditioning, an originally ac-
cidental behaviour (for example, the smile), becomes a conditioned response, 
that is, the subject learns with the consequences of “operating” on the environ-
ment. De Oliveira (2011) states that from the studies with rats and pigeons, 
Skinner stated that the same principles could be applied to humans. With this he 
came to the conclusion that the subject tends to repeat a response that has been 
reinforced, and instead try to suppress a response that has been punished. 

Assuming that the action of the subject builds knowledge, in this study we 
worked with the Piagetian concept of interaction. It was intended to introduce new 
forms of learning from the interaction of the students with a learning object.  

Today, learning is understood as a global, dynamic, continuous, individual 
and progressive process. According to the school characteristics, there is a need 
for the student to be an active processor of the information transmitted to him, 
it is not enough just to be a passive receptor of knowledge, the student needs to 
decode what he is taught and thus absorb this knowledge (De Oliveira, 2011). 
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2.2. Defining Learning Object 

Ying & Qunli (2011) state that Learning Object (LO) represents a kind of reus-
able digital instructional component. Being a new kind of education component, 
which based on the object-oriented programming paradigm, the LO has large 
values of application. Additionally, Ying & Qunli (2011) say that if we define 
learning objects by the composition of Learning Objects, can include five parts, 
they are: learning objectives, metadata, content, practice and evaluation. Learn-
ing Object should be for specific teaching and learning independent existence. 

According to Tarouco et al. (2014), Learning Object concept (LO) is neither 
easy nor consensual. Its definition arises according to its own conception about 
the usefulness and importance of the Object for teaching and learning and varies 
according to the proposed approach and the aspects that are associated with its 
educational use. For Wiley (2000), the notion of learning objects is confused in 
part because there are dozens of definitions of the term learning object (LO) as 
well as several phrases referring to the same notion of reusable digital educa-
tional resources. Wiley (2000) states that learning objects are elements of a new 
type of computer-based instruction based on the object-oriented paradigm of 
computer science. However, when it comes to searching for the concept of 
Learning Objects (LOs) many authors conceptualize the learning object as “… 
any entity, digital or non-digital, that can be used, reused or referenced during 
technology-supported learning” (Ying & Qunli, 2011).  

Behar (2009) understands by Learning Object any digital material, such as 
texts, animation, videos, images, applications, Web pages, in isolation or in 
combination, for educational purposes. These are autonomous resources, which 
can be used as modules of a given content or as a complete content. They are in-
tended for learning situations in the distance or semi-presential or face-to-face 
mode. In this study, the concept we will be applying to LO is that referred to by 
Behar (2009). LOs can be created in any media or format, as simple as an anima-
tion or slide show, or complex as a simulation. Typically, they are created in 
modules that can be reused in different contexts (Tarouco et al., 2014). In this 
study a digital multimedia book was created using the Web tool EdiLim, with 
the purpose of teaching the contents of the maths discipline of 7th grade in a 
primary school in Mozambique. 

3. State of Art 

There has been a long discussion about the efficiency and influence of the use of 
computers and multimedia resources in the teaching and learning process, and 
this debate is still open and inconclusive. While some argue that the use of 
computers and multimedia resources do not improve learning (Clark, 1994; 
Higgins, 2014; Loi & Berge, 2015), others argue in opposition (Kozma, 1994; 
Moneta & Moneta, 2002; Nokelainen, Miettinen, & Ruohotie , 2008). 

Studies presented by many authors (Nicholas, 2012; Moradmand, Datta, & 
Oakley, 2014; Foster, Anthony, Clements, & Sarama, 2016; Zaldívar-Colado, Al-
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varado-Vázquez, & Rubio-Patrón, 2017) has confirmed that Information and 
Communication Technologies (ICT) help to improve math learning. Nicholas 
(2012) has developed a study to investigate whether Information and Commu-
nication Technologies (ICT) help improve the knowledge of rectangle geometry 
in a primary school. The applied educational software was composed of a history 
and various activities with and without the use of computers that were drawn 
following the antecedents of teaching mathematics realistic for concepts of ge-
ometry. In addition, it used a mathematical test called “Primary Shape Test” 
(PST) to explore the use of ICT in teaching basic geometric concepts of primary 
education. The results of the study indicated that teaching and learning through 
ICT is an interactive process for children in elementary school and has a positive 
effect on the formation of rectangle geometry. 

Moradmand, Datta, & Oakley (2014) say that there is often a disconnect be-
tween theory for the design of educational applications and theory regarding the 
application of technology in classrooms, as well as the lack of alignment between 
technology, curriculum and pedagogy. Thus, in many cases, obtaining com-
puter-based technology and applications to facilitate learning in a pedagogically 
acceptable way for teachers have become a challenging area for schools. They 
developed a study that aimed to design and develop computer-based multimedia 
applications, based on a strong educational structure. To demonstrate the value 
of tools in facilitating math teaching and learning, the tools were offered to five 
different primary schools in Western Australia, of which three public schools, 
one private and one special in areas with different social and economic classes. 

The results indicate that teachers were able to define and establish certain 
mathematical learning and teaching objectives that aligned with the Australian 
curriculum and to use the multimedia application as a teaching tool to teach the 
planned objectives. In addition, the application offered teachers multiple oppor-
tunities to model, share, and discuss a series of mathematical concepts within a 
story, in a multimodal fashion, and helped them to express various math con-
cepts for children in an engaging and faster and deeper way than in the tradi-
tional way. The findings also reveal that software has helped to engage students’ 
curiosity about mathematics, engaging them in the learning process, interacting 
with content, keeping them on task, eliciting sustained and useful classroom in-
teraction, and to enable and enhance the learning of subject content individually 
and in pairs or small groups. 

For Zaldívar-Colado, Alvarado-Vázquez, & Rubio-Patrón (2017) the use of 
educational software offers many advantages, but it can also become a frustrat-
ing experience for teachers and students who do not have experience of use. The 
authors present an evaluation of the use of educational software in Mathematics 
to support the learning of first year primary students in the city of Mazatlán, Mex-
ico. The aim of the study was to examine the impact of software (sacar 10) and in-
troduce educational software to a first-year class of students. The study was carried 
out in three schools located in the urban area of the city of Mazatlan, Mexico. 

The results indicate that the views on effective computer-based pedagogy are 
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related to the types of software teachers used with their students. Regarding the 
results obtained in the study, software (sacar 10) supported and improved the 
learning of mathematics in general. This conclusion was obtained from the re-
search responses, from the perspective of the teacher and from the perspective of 
the student. Overall, the study suggests from the surveys that the use of math 
educational software has a positive impact on student learning. 

Foster, Anthony, Clements, & Sarama (2016) present a study that evaluated 
the effects of a mathematical software program—The Building Blocks Mathe-
matics Program—on the mathematical performance of young children. 247 
Kindergartens from 37 classrooms participated in 9 schools located in 
low-income communities. Children in classrooms were randomly assigned to 
receive 21 weeks of computer-assisted instruction (CAI) in math with The 
Building Blocks Mathematics Program software. The results indicate that chil-
dren who used The Building Blocks Mathematics Program showed higher 
post-test scores in numeracy tests and Applied Problems after checking for 
year-numbering score. 

On the other hand, studies have revealed that the use of computers and mul-
timedia resources does not improve learning. Nusir, Alsmadi, Al-Kabi, & Sha-
radgah (2012) developed a study to investigate the impact of the use of multime-
dia technologies in improving or not improving the teaching effectiveness of 
students in early stages in primary schools in Jordan. Two groups were selected 
at a local school. The experimental group was taught the subject of basic 
mathematics using a program developed for this purpose. The second class 
(control group) was taught the same subject using traditional teaching methods. 
The results showed that the use of multimedia-enhanced teaching programs or 
methods can be effective in alerting students, especially when cartoon characters 
are used. The results also showed that there is no significant difference in learn-
ing and knowledge skills and absorption of information based on gender distri-
bution, where the comparison of results between boys and girls did not show 
significant difference in their learning abilities. 

Results of meta-analysis of experimental studies in which educational software 
was used to learn operations with fractions, decimals and percentages; plane and 
coordinate geometry; indexes, rates and proportions; operations with real and 
integer numbers; probability and data analysis; and measurement do not present 
significant statistical differences (Dynarski et al., 2007). On the other hand, when 
educational software is applied to the learning of algebra in schools, it is verified 
that the study time used in the educational software does not present a statisti-
cally significant correlation with a positive impact on student learning (Dynarski 
et al., 2007). 

Hogrebe and Tate (2012) found that the individual socioeconomic status of 
poor communities is significantly related to students’ performance in algebra, 
with students from low-income communities reaching lower levels than students 
from rich communities. Kitchen and Berk (2016) argued that computer-assisted 
instruction can focus only on basic skills for low-income students and minori-

https://doi.org/10.4236/ce.2018.915185


G. A. Caetano, M. Zaro 
 

 

DOI: 10.4236/ce.2018.915185 2462 Creative Education 
 

ties, further limiting their opportunities to learn mathematical reasoning. Here it 
is verified that the poverty of the societies is one of the factors that contributes to 
the poor performance of the students when submitted to a process of teaching 
and learning coupled with educational software. 

According to the article entitled Computers' do not improve pupil results, says 
OECD by Coughlan (2015), published on 15 September 2015 on the BBC, it 
concludes that even when computers are used in the classroom, their impact on 
student performance is mixed, in best of all. Students who use computers mod-
erately at school tend to have slightly better learning outcomes than students 
who rarely use computers. But students who use computers too often at school 
get worse learning outcomes. According to the same article, the results also do 
not show significant improvements in students’ performance in reading, math or 
science in countries that have invested heavily in Information and Communica-
tion Technologies (ICT) for education. And perhaps the most disappointing 
finding is that technology seems to be of little help in overcoming the skills di-
vided between favoured and disadvantaged students. 

Based on the above concerns and conflicting results, it is important to exam-
ine how use of interactive multimedia books impacts performance in children’s 
math learning. 

4. Methodology 

The study addresses a quantitative research that aimed to verify the impact of 
the use of interactive multimedia books on students’ performance in mathemat-
ics. Two experiments were carried out and 44 students participated in the study 
(22 females and 22 males) from the 7th grade of a public primary school in Mo-
zambique. The participants’ ages range from 11 to 17 years. 

4.1. Data Collection 

The data collection techniques used were: observation, logbook, essay and Pia-
getian proof of number, liquid and length preservation. Observation was used to 
verify events in the classroom in loco; the logbook was used to note spontaneous 
or unexpected situations such as student tardiness, difficulties in interpreting or 
understanding LO; the essay was applied in the first experiment so that the stu-
dents described their feelings in the face of the experience obtained, finally, to 
measure the degree of satisfaction of the participants—only the experimental 
group wrote the essay. In the second experiment, the clinical method was used 
for both groups in order to obtain information regarding the students’ satisfac-
tion with their performance. 

The Piagetian proofs (of conservation of number, liquid and length) were in-
troduced in order to verify if the students were in the stage that they were ex-
pected to be in their ages. It is known that to reach a certain cognitive stage there 
are several factors that compete to reach this stage. Having a certain age is not 
enough to conclude that someone has reached the corresponding stage for that 
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age (may or may not be in the corresponding stage) but the individual is ex-
pected to be at this stage. 

While in the first experiment the Piagetian tests were applied in the end, al-
ready in the second experiment they were applied at the beginning as one of the 
determining factors for the selection of the students who were able to participate 
in the experiment. Therefore, in the second experiment, in addition to the pre-
vious experience of computer use was also used as a criterion for the selection of 
students, the stage of cognitive development of the student in relation to their age. 

In order to collect data regarding student performance, in the first experi-
ment, two mathematical assessments were applied: the first evaluation focused 
on the matter of calculation of the area of geometric figures and contained six 
questions; and the second evaluation concerned the matter of percentage and 
permilia, and had six questions. In the second experiment, five evaluations were 
applied: the first evaluation focused on the subject of Reasons and Proportions; 
the second evaluation focused on the matter of Geometry (areas); the third 
evaluation focused on the matter of Guidance and location in the plan, Propor-
tionality; the fourth evaluation focused on Geometry (Volume and Capacity), 
Some elements of statistics; and the fifth evaluation focused on the matter of 
Movements in the plan and Measures of time. 

Both the experimental group as well as the control group were submitted to 
the same evaluations at the same time and in the same room. Once the evalua-
tions were corrected, the notes were recorded in the teacher’s notebook, identi-
fying the respective group that each student belonged to. 

4.2. Characterization of Participants 

In all, 44 students from 7th grade were part of the experiments, 20 of them par-
ticipated in the first experiment and 24 in the second experiment. In the first 
experiment, 10 male students and 10 female students participated. The age of the 
students in the first experiment was between 11 and 17 years, as can be seen in 
Table 1. 

In the second experiment, 12 male students and 12 female students partici-
pated. The age of the students in the first experiment was between 12 and 14 
years, as can be seen in Table 2. 

In the second experiment, in addition to the age and gender of the partici-
pants, data regarding the socio-economic characteristics of the participants were 
also collected. These data were introduced in the study in order to verify, that is, 
to look for some pattern that could relate the socio-economic characteristics (so-
cial environment) of the students with their academic performance during the 
school trimester. Piaget (1972) says that this temporal evolution is extremely 
variable; it depends on the previous experience of individuals, and not only on 
their maturation, and depends mainly on the social environment that can accel-
erate or delay the appearance of a stage, or even prevent its manifestation. 
Becker (2012) explains that much is talked about the creativity, but no explana-
tion is brought about how the human being overcomes the boring repetitions, 
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creating novelties or realizing new constructions. Continuing, Becker (2012) says 
that these novelties arise from the action of the subject that unfolds in time, al-
though the age at which constructions of a certain complexity arise (the stages) 
can vary considerably from one to another individual. The following Table 3 
and Table 4) show the socio-economic characteristics of the students of the ex-
perimental group (EG), see Table 3, and the control group (CG) of experiment 
II (Table 4). 
 
Table 1. Age and gender of the participants of the experiment I (n = 20). 

Gender 
Age 

Male 
F 

Female 
F 

Total 
age f 

% 

11 - 13 4 8 12 60 

14 - 17 6 2 8 40 

Total 10 10 - - 

Source: the author. 

 
Table 2. Age and gender of the participants of experiment II (n = 24). 

Gender 
Age 

Male 
F 

Female 
F 

Total 
Age f 

% 

12 3 9 12 50 

13 4 2 6 25 

14 6 1 6 25 

Total 12 12 - - 

Source: the author. 

 
Table 3. Socio-economic characteristics of students, EG (n = 12). 

Student(S) Age 
Gender: Female (F)  

Male (M) 
Lives with Occupation 

S1 12 F Father and mother Only father works 

S2 12 F Father and mother Both work 

S3 12 F Father and mother Only father works 

S4 12 F Father and mother Both work 

S5 13 F Father and mother Both work 

S6 12 F Aunt works 

S7 13 M Father and mother Only father works 

S8 12 M Father and mother Only father works 

S9 14 M Mother works 

S10 14 M Mother works 

S11 12 M Mother works 

S12 12 M Mother works 

Source: the author. 
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Table 4. Socio-economic characteristics of students, CG (n = 12). 

Student(S) Age 
Gender: Female (F)  

Male (M) 
Lives with Occupation 

S1 12 F Father and mother Only father works 

S2 12 F Father and mother Both work 

S3 12 F Father and mother Only father works 

S4 12 F Father and mother Both work 

S5 13 F Mother Works 

S6 14 F Father and mother Only father works 

S7 13 M Mother Works 

S8 13 M Father and mother Only father works 

S9 14 M Mother Works 

S10 13 M Mother Works 

S11 14 M Grandmother Retired 

S12 14 M Mother Works 

Source: the author. 

4.3. Development of the Learning Object (Multimedia Interactive  
Book) 

The LO (Multimedia Interactive Book) was developed based on the Web tool 
EdiLim. EdiLim es el editor del sistema de autor Lim que permite crear 
pequeños objetos de aprendizaje interactivos. Es un editor multimedia que 
compendia las actividades a modo de páginas dentro de un libro. La variedad de 
actividades es extensa (51 tipos distintos de páginas) aunque no todas permiten 
interacción, un cierto porcentaje de ellas sirven para dar información. El manejo 
es muy sencillo, sólo se trata de seleccionar el tipo de página, seleccionar los 
elementos (textos, imágenes, animaciones) y ubicarlos en los lugares 
correspondientes.1 

The LO was developed in the course of computer didactic discipline. Partici-
pated in the development of the LO four students of the degree in Computer 
Science of the Pedagogical University of Mozambique—Delegation of Nampula. 
For animation and modelling of figures and audio was used other software like 
Cantasia, Adobe Photoshop, CorelDraw, PowerPoint and Samplitude. The idea 
was to bring the same contents to be studied from the physical book to the Mul-
timedia book. Thus, while the control group used the physical book in the 
learning of mathematics in the classroom of the school, the experimental group 
studied the same contents in the computer room using the interactive Multime-
dia book. The contents covered in LO were preceded by an audiovisual explana-
tion accompanied by motivational exercises and challenges. The first page of the 
interactive Multimedia Book can be seen in Figure 1. 

For the edition of the interactive book in EdiLim there are two key concepts: 

 

 

1http://red.infd.edu.ar/articulos/edilim-un-sistema-de-autor/ 
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each file is considered a book and each activity included within the book is a 
page. Each of these pages can be descriptive or interactive (games, multiple 
choice, fill in the blanks, etc.). The program also allows you to drag and drop 
audio files, text, images and animation files to provide illustration for activities. 

On the other hand, it also allows creating activities with motivational feedback 
such as creating an activity of solving math problem and if the student hits re-
ceives applause and if he does not hit is booed. These types of activities were in-
cluded in the AO in order to motivate students to find the right solution to the 
proposed exercises. You can also create games like puzzle, memory games, 
matching games, crosswords, etc. as can be seen in Figure 2. 
 

 

Figure 1. First page of the Interactive Multimedia Book. Source: Author Search. 
 

 
Figure 2. A LIM page: exercise on reasons and proportions. Source: Author Search. 
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4.4. Application of the Multimedia Interactive Instruments 

Currently the concept of multimedia is strictly associated with interactive media 
manipulated through a computer. For Vaughan (1996), Multimedia is any com-
bination of text, graphic art, sound, animation and video presented to the user 
by a computer or other electronic medium. 

Multimedia is an ideal device for presenting reality to the pupils. In many me-
dia combinations, the pupils are provided with possibilities of individually ex-
periencing the presented reality. A multimedia stimulating environment in 
which the pupils find themselves encourages the pupil’s individual experience of 
the world and freedom of choice of the media by which he/she most effectively 
learns (Rončević, 2009). 

Currently it appears that many countries are introducing the use of multime-
dia resources in the teaching and learning process, whether at the primary, sec-
ondary or even higher level. Curtis (2014) states that it is unsurprising, therefore, 
that technology is playing an increasingly central role in the classroom - not just 
in ICT lessons, where children will start learning to write code from the age of 
five this year, but in English, Maths and Science lessons as well 

However, despite considerable investments in computers, Internet connec-
tions and software for educational use, there is little solid evidence that greater 
computer use among students leads to better scores in mathematics and reading 
(OECD, 2015). 

The same OECD (2015) report says that resources invested in ICT for educa-
tion are not linked to improved student achievement in reading, mathematics or 
science. In countries where it is less common for students to use the Internet at 
school for schoolwork, students’ performance in reading improved more rapidly 
than in countries where such use is more common, on average. Overall, the rela-
tionship between computer use at school and performance is graphically illus-
trated by a hill shape, which suggests that limited use of computers at school 
may be better than no use at all, but levels of computer use above the current 
OECD average are associated with significantly poorer results. 

In summary, the OECD report (2015) points out that several studies (natural 
experiments) have assessed the impact on education outcomes of allocating 
more resources for ICT in schools. The majority of these studies find that such 
policies result in greater computer use in “treated” schools, but only few studies 
find positive effects on education outcomes, even when the new resources did 
not displace other investments. Evidence resulting from such “natural experi-
ments” in Israel (Angrist & Lavy, 2002), the Netherlands (Leuven et al., 2007), 
California (Goolsbee & Guryan, 2006) and Peru (Cristia, Czerwonko, & Garo-
falo, 2014) agrees with the finding of limited, and sometimes negative, effects on 
traditional performance indicators, such as test scores, grades in national ex-
aminations, and incidence of dropout. As an exception to these findings, Ma-
chin, McNally and Silva (2007) report performance gains from increased fund-
ing for ICT equipment among primary schools in England. 
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In this study, the first experiment the study took place in a total of 20 hours. 
The classes were taught at the same time, but in different spaces. While the con-
trol group remained in school taking lessons in traditional methodology, the ex-
perimental group attended lessons in the computer room of the Pedagogical 
University of Mozambique. It should be noted that the two building are close to 
each other. The computer room contained 15 computers, a data show, two 
speakers, and a whiteboard. The student-computer distribution was one-to-one, 
that is, one student was to one computer. The contents were taught according to 
the pedagogical plan that was planned and made available by the group of maths 
teachers of the Primary School. 

It was found that students were always lively and willing, that is, motivated to 
interact with LO. However, initially many of them had difficulty interacting with 
the computer’s input peripherals like the mouse and the keyboard. Of the 10 
students in the experimental group, only 3 had prior computer use experience. 
To overcome this difficulty it was necessary before proceeding to the study of 
mathematics, explaining the operation of these peripheral devices and how they 
should be used. A curious fact is that students easily appropriated these devices 
and started interacting with the multimedia book installed on the computer, and 
even when the class was over students did not want to leave the computer room, 
they wanted to continue interacting with LO. Lessons were held in the afternoon 
on Mondays, Tuesdays, and Wednesdays from 3:00 p.m. to 5:00 p.m. Each class 
had a duration of 45 minutes and two lessons were taught in a row, that is, in 
total the lessons were 90 minutes. 

During classes with LO, students could interact with each other by helping 
each other both in explaining the subject and in interacting with LO. Thus, if a 
certain task was not clear they could ask the teacher as well as one of the class-
mates for help. 

The second experiment was carried out in the last quarter of the academic 
year of 2017. In total, 60 hours of study were carried out and the thematic units 
studied were: Reasons and Proportions, Geometry (areas), Orientation and loca-
tion in the plan, Proportionality, Geometry (Volume and Capacity), Some ele-
ments of statistics, Movements in the plan, Measures of time. 

Although the students said that they had previous experiences of computer 
use, it was found that at the beginning of the activities with the interactive mul-
timedia book the students presented difficulties in moving the mouse and the 
keyboard. To overcome these difficulties it was necessary to give the students an 
introductory lecture on the organization and use of the computer. The classes 
took place in the morning on Tuesdays, Wednesdays and Thursdays. On Tues-
days, much of the experimental group was late in class. This delay also occurred 
in the control group because the classes started at 6:30 in the morning. It was 
also found that students who arrived late in class lived far from school and that 
there were students who lived more than 3 km from school. The classroom con-
tained 15 computers, 4 ceiling fans, and two air conditioners installed. The ini-
tial student computer distribution was two students to one computer, and after 
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the first test the distribution of 2 students to 1 computer was undone because 
from the beginning the students insisted on distribution 1 student per computer 
and not 2 students per computer, thus accommodating the requirements of the 
students. 

Due to the fact that the sense of population and housing in Mozambique from 
August 1 to 15, 2017, and having extended for another week of sensing, the 
classes only started in the week of August 28, 2017 because large primary and 
secondary school teachers were involved in these activities. This action led to the 
restructuring and the dynamics in the implementation of the thematic plan of 
the school, causing that per week instead of 5 hours of work the students had to 
have 6 hours in the discipline of mathematics. Thus, although the initial dosage 
did not suffer changes in content, it was found that weekly the analytical plan 
was modified to accommodate the objectives of the discipline in each thematic 
plan. 

In the first two weeks the students of the experimental group were very moti-
vated and happy, but then became more interested in computer games than the 
LO. To change this situation the researcher had to agree with the students so 
that they focused more on the LO during the classes so they could play cards and 
other games in the morning on Saturdays. Thus, the agreement was who devi-
ated from the class would not have access to the computer room on Saturdays. It 
should be noted that on Saturdays access to the computer room was also open to 
students of the control group. 

The date of 25 September is the date of Mozambique’s independence. In the 
week of September 25 to October 1, 2017, there was a weak turnout of students 
and some teachers in school. The students who missed this week justified them-
selves by saying that they were not sure if they would have classes this week. 
Others were justified by reporting experiences from the previous year in which, 
in the week in which Independence Day was celebrated, thus, the week of Sep-
tember 25, many teachers missed classes. In total, 8 students were absent during 
the week, 3 of EG (S5, S7 and S11) and 5 of CG (S4, S6, S7, S9 and S12). It is im-
portant to note that of the 3 students who were absent in EG, the A11 student 
missed two weeks due to illness (malaria). 

5. Results and Discussion 

In this study we used the Classic Plan of the Experiment with variations. Speci-
fying, the control group plan was used, but where only the post-test is used. This 
method was selected because of the space constraint (computer room) to per-
form the experiment. Experimental group worked in one of the computer rooms 
of Pedagogical University of Mozambique while Control Group continued to 
work in Primary School. As the university and the school have different aca-
demic calendars it was necessary to wait the period of vacations in the university 
to use the computer room with Experimental Group. 

To verify how the LO affects student performance, two evaluations were per-
formed in experiment I and five evaluations in experiment II. The next step was 
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to calculate the average of each student. The average of the averages was then 
calculated, that is, the mean of each student was added, and the total was divided 
by the total number of students in each group of the experiments. To this mean 
of the means was called the total average and was taken as the post-test value of 
each group. The scale used in the grading notes is from zero (0) to twenty (20). 
The following Tables 5-8 show the EG and CG scores, standard deviation and 
the respective student t test of both experiments: 

Experiment I 
 
Table 5. Experimental group ratings tests. 

EXPERIMENTAL GROUP (EG) 

Students (S) Age Sex 
Tests 

Average 
T1 T2 

S1 17 M 7 7 7 

S2 12 F 7 10 8.5 

S3 15 M 15 16 15.5 

S4 12 F 11 10 10.5 

S5 12 M 7 8 7.5 

S6 13 M 15 16 15.5 

S7 11 F 0 6 3 

S8 12 M 8.5 4 6.25 

S9 17 F 14 15 14.5 

S10 15 F 3 3 3 

TOTAL AVERAGE 9.1 

Source: the author. 
 
Table 6. Control group ratings tests. 

CONTROL GROUP (CG) 

Student(S) Age Sex 
Tests 

Average 
T1 T2 

S1 14 M 7 10 8.5 

S2 13 M 7 3 5 

S3 14 M 12 8 10 

S4 12 F 4 9 6.5 

S5 12 M 14 12 13 

S6 13 F 3 6 4.5 

S7 12 F 10 9 9.5 

S8 14 M 12 9 10.5 

S9 13 F 7 10 8.5 

S10 14 F 7 9 8 

TOTAL AVERAGE 8.4 

Source: the author. 
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In experiment I we have the following results: TOTAL AVERAGE (EG) = 9.1 
and TOTAL AVERAGE (CG) = 8.4. TOTAL AVERAGE (EG) > TOTAL 
AVERAGE (CG). To analyze our data we use statistical techniques of data in-
ference. Based on the size of our sample (n = 20), the appropriate technique to 
interpret the data is the use of the t-test (Student’s t-test). Once the calculations 
were done t = 0.41 and the Critical Value VC = 1.734. Comparing our value t = 
0.41 with CV = 1734 we find that t < CV. When t < CV there is no evidence to 
reject H0. Thus we accept the null hypothesis H0 and reject the alternative hy-
pothesis H1. Thus, it can be stated with a 95% confidence level that the use of 
the interactive multimedia book in math learning does not improve student 
performance. 

EXPERIMENT II 
 
Table 7. Results of Experimental Group evaluations. 

Student (S) 
Tests 

Average 
T1 T2 T3 T4 T5 

S1 10.5 13 12 10 11.7 11.4 

S2 10.5 10 12 11 14 11.5 

S3 7.5 6.5 12 13 14 10.6 

S4 14.5 20 16 15 14 15.9 

S5 14.5 12 13 13 14 13.3 

S6 5.5 7.5 12 11 9 9.0 

S7 10.5 7.5 12 11 14 11.0 

S8 9 13.5 10 11 10 10.7 

S9 10 11 12 10 7.5 10.1 

S10 10 4.5 11 10 11 9.3 

S11 10.5 6 12 11 10.8 10.1 

S12 11.5 12.5 13 12 10 11.8 

Total average 11.2 

Standard deviation 1.9 

n 12 

Source: the author. 
 
Table 8. Results of Control Group evaluations. 

Student (S) 
Tests 

Average 
T1 T2 T3 T4 T5 

S1 14.5 20 16 13 11 14.9 

S2 18 20 15 10 14 15.4 

S3 13 20 14 13 14 14.8 

S4 10 13 11 11 10 11.0 
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Continued 

S5 10.5 14 12 13 13.5 12.6 

S6 10.5 11 12 12 14.5 12.0 

S7 11.5 16 10 10 10 11.5 

S8 10.5 13.5 12 16 12 12.8 

S9 11.5 10 13 10 10 10.9 

S10 13 16 14 10 10 12.6 

S11 13.5 10 11 10 10 10.9 

S12 9 16 10 10 11 11.2 

Total average 12.6 

Standard deviation 1.6 

n 12 

Source: the author. 

 
In this experiment we obtain the value of the test t = −1.95, degrees of free-

dom = 22 and the critical value CV = 2.074. Comparing our value t = −1.95 with 
CV = 2.074 we find that t < CV. When t < CV there is no evidence to reject H0. 
Thus we accept the null hypothesis H0 and reject the alternative hypothesis H1. 

Thus, it is found that in both experiment I and experiment II there is no evi-
dence to reject the null hypothesis. Thus, we can state with a 95% confidence 
level that using the interactive multimedia book in math learning does not im-
prove student performance. 

Another important data to observe in both experiments is the standard devia-
tion. The standard deviation is a measure that indicates the dispersion of data 
within a sample relative to the mean. In both experiments it was found that the 
standard deviation of the experimental group was greater than the standard de-
viation of the control group, i.e. in terms of performance there was more disper-
sion in the tests of the experimental group compared to the control group and 
greater cohesion in the results of the control group compared to the experimen-
tal group.  

This dispersion, this poor performance of the experimental group can be at-
tributed to external factors such as the previous experience of the students on 
the use of computer, the adaptation to the interactive multimedia book and the 
learning environment in which the learning took place. It may also be linked to 
the threat of internal validity and control of the experiment variables. Internal 
validity is the degree to which the design of an experiment controls extraneous 
variables (Borg et al., 1993). It may be that the control group has had better 
preparation for the tests. It is important to note that in the second experiment, 
the school provided the best mathematics teacher’s class for the research. In this 
way, twelve students from the class were part of the experimental group and an-
other twelve students were part of the control group. The experimental group 
started taking classes at the university with another teacher using the Multime-

https://doi.org/10.4236/ce.2018.915185


G. A. Caetano, M. Zaro 
 

 

DOI: 10.4236/ce.2018.915185 2473 Creative Education 
 

dia Interactive Book while the control group stayed in school with the teacher. 
The 12 students in the control group of the 2nd experiment were individually 

questioned (how did you obtain this result in the tests) and a tendency (stan-
dard) in the students’ responses showed a strong relation between the teacher’s 
attitude and the good students’ performance as we can see: 4 of them ans-
wered—“the teacher explains well”, another 5 answered—“I understand the 
subject because I like the teacher and I have already gotten used to her lessons”, 
and 3 students answered—“I like the teacher , was my teacher last year.” 

Another interesting fact that has been observed in both groups (EG and CG) 
in the first experiment is that the students who scored more on the tests had 
common characteristics: they lived with their parents; father and mother work, 
or at least one of them works. In this way, it can be concluded that one of the key 
factors for the success of learning is related to the socio-economic condition of 
the students. The social condition of the student is linked to affection and plays a 
primordial role in the functioning of intelligence. This fact is strongly defended 
by Piaget (1962) when says: 

It is undeniable that affection plays an essential role in the functioning of in-
telligence. Without affection there would be no interest, no need, no motivation; 
and consequently, questions or problems would never be posed and there would 
be no intelligence. Affectivity is a necessary condition in the constitution of in-
telligence but, in my opinion, is not enough. 

6. Conclusion and Recommendations 

The use of the interactive multimedia book was a new approach to monetize 
digital resources in favour of learning math. The experiment allowed students to 
experience a new approach to math learning that is believed to have enabled 
students to change their way of thinking and learn math using their computer. 

From the results of the experiments, it is verified that the use of the interactive 
multimedia book does not improve the performance of the students in the 
learning of mathematics. However, it is clear that interactive multimedia books 
can be used as a complementary pedagogical resource in the teaching and learn-
ing process of mathematics since students have liked to use this tool. 

For the students, it was a new experience that they liked, since they had never 
before taken classes using interactive multimedia books. This experience of the 
students opens the way for digital inclusion in the teaching and learning process, 
and they can gradually take digital resources for learning mathematics and other 
subjects. 

Despite the motivation of the students to want to learn mathematics through 
the computer, it is verified that through the analysis of the test t that the per-
formance of the experimental group is not significantly higher to say that the 
experimental factor, the interactive multimedia book, improved the performance 
of students in math learning. 

On the other hand, it was verified that in both experiments there was more 
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dispersion of the tests in relation to the mean in the experimental group. That is, 
the experimental group was less cohesive in relation to the control group. 

It can also be seen from the socioeconomic data of the participants that stu-
dents with good socioeconomic conditions presented better performance in both 
groups. That is, they tend to be more successful in the Teaching and Learning 
Process in relation to those who do not have good socioeconomic conditions. 

Based on the clinical interviews, it can be said that the role of the teacher and 
the good student-teacher relationship is a key factor to take into account when it 
is intended to improve student performance. A teacher present in the school life 
of the students, well planned, assiduous and motivated, will have students with 
good academic performance in relation to a teacher less assiduous, less planned 
and demotivated. 

The student’s previous experience with the use of computers and digital media 
is a key factor in the appropriation and use of Multimedia Interactive Books. 
Students without experience of computer use will present, first, difficulties of 
computer use and second difficulties of appropriation of the Multimedia Inter-
active Book. 

Suggestions 

This study contributes to the analysis and implementation of Multimedia Inter-
active Books as LO in the Teaching and Learning Process of primary school 
mathematics. The results obtained suggest the training of teachers and students 
on computer use and the use of Interactive Multimedia Books as a way of fram-
ing this resource in the Teaching and Learning Process of primary schools. For 
this, the teacher must be motivated because it is verified that the role of the 
teacher is a preponderant characteristic for the success and good performance of 
the student. 

It is also suggested that the Ministry of Education and Human Development 
of Mozambique should employ psychologists in schools to monitor students’ 
cognitive development and learning. 
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Abstract 
Among the four skills of studying English, listening which is the most im-
portant way to obtain language information and improve the other three 
skills comes the first. However, it is very difficult for most English learners to 
improve their listening ability. There are many factors that contribute to this 
phenomenon: one is that students didn’t get systematical listening training 
in high school; the other is that the monotonous teaching model makes stu-
dents lose interest in listening to English. This study aims to change the tra-
ditional English teaching method by applying the Negotiated Teaching 
Mode to English listening teaching. English majors from two classes of a 
university were selected as the subjects. The research lasted for eighteen 
weeks. The results showed that compared with the control class, English lis-
tening performance of the experimental class was significantly improved. 
Students from the experimental class had more positive changes in their in-
terests and listening abilities, which indicated that this teaching mode was 
feasible. 
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1. Introduction 

The negotiated course was proposed in Australia and the United States in the 
late 1980s and early 1990s. The main advocates are G. Boomer, J. Cook and N. 
Lester et al. The advocates believe that we are facing challenges in terms of global 
culture, economy and ecology. As one of the main means to cope with chal-
lenges, education must go beyond the so-called “basic learning” which is domi-
nated by traditional methods. They insist that education should cultivate stu-
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dents’ critical, inquiry, and flexible thinking skills. The completion of this educa-
tional goal requires a new curriculum development model. Therefore, negotiated 
courses and consultation learning are brought forward based on this background 
(Sun, 2007). 

In China, scholars have started to pay attention to negotiated interaction since 
late twentieth century. English teaching in China has its own unique linguistic 
and cultural background and language learners have their own unique physical 
and psychological characteristics, which determine that we should take Chinese 
characteristics into consideration while learning from foreign countries and try 
to explore teaching ways with Chinese features (Lu, 2011). 

At present, too much emphasis is put on the dominant role of teachers, and 
students’ subjectivity is ignored in English listening teaching. In this study, the 
researcher applies Negotiated Teaching Mode to English listening teaching and 
aims to find new ways to improve English learners’ listening ability.  

2. Research Background  

Many scholars have conducted research on the Negotiated Teaching Mode and 
English teaching. Lyster believes that the difference between meaning-focus and 
form-focus negotiation is very important. Negotiation in classroom should not 
be meaning-focused. For an experienced teacher, it is necessary to pay attention 
to forms (Lyster, 2002). Long puts forward the idea of negotiation for meaning 
and claims that native speaker and nonnative speakers change their conversation 
structures when they don’t understand each other through repetition, confirma-
tion and clarification requests (Long, 1980). Xiao Longhai emphasizes that the 
development of students’ subjectivity is an important subject in education 
reform. Negotiated course are courses in which teachers and students discuss 
together to determine what to study and how to study. To meet the needs of 
students to learn actively and efficiently, negotiated courses can change the pas-
sive learning status of students and make students take initiative in studying 
(Xiao, 2001). 

Sun Laicheng pointed out that negotiated learning comes from the learners’ 
sense of self-study, which comes from the satisfaction of learners’ needs, inter-
ests, and aspirations. Negotiated study provides us with a new perspective on 
negotiating learning that is embedded in dialogue (Sun, 2007). 

Cui Dazhi pointed out that autonomous learning is a distinctive feature of 
modern education. Autonomous learning means that learners shoulder the re-
sponsibility of learning. The core of foreign language autonomous learning is 
that the teacher and students negotiate to set up teaching aim, design teaching 
activities and complete the evaluation. Negotiated Teaching Mode enables stu-
dents to have the right to decide what they study and be the master of their stud-
ying. Negotiated Teaching Mode embodies a flexible, dynamic, open approach 
in foreign language teaching. Teachers and students make progress together 
during the process of negotiation (Cui, 2010). 
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3. Study Design 
3.1. The Objective of the Study  

In order to stimulate students’ interest in English listening and eliminate their 
anxiety while listening, teachers apply the negotiated Teaching Mode to listening 
teaching. The objective of this study is to figure out whether negotiave teaching 
method is helpful to improve students’ listening ability. 

3.2. The Subject of the Study 

English majors from two classes in one university are involved in this study. 
They are freshmen taught by the same teacher. The listening ability of these two 
classes is nearly of the same level. One class is experimental class and the other is 
control class. The difference is that negotiated teaching method is used in the 
experimental class, while traditional teaching method is used in the control class.  

3.3. Instruments 

The indicators used in the survey are English listening test scores. The test pa-
pers used for the test are professional English listening test papers. The test pa-
pers include three parts: short conversations, long conversations and passages, 
and the full score is 100 points. 

3.4. Data Collection and Processing 

The study begins in March 2018 and ended in June 2018 for a period of eighteen 
weeks. Students take part in the final at the end of the nineteenth week. 

4. Results  

In order to explore whether the negotiated teaching method is conducive to im-
proving the students’ listening comprehension ability, the author conducted the 
pre-test and the post-test for two parallel classes. The results of the pre-test are 
shown in Table 1. 

Table 1 shows that the number of students in the experimental and control 
classes was 31 respectively. The average score of the experimental class was 69.49 
and the standard deviation was 9.27; the average score of the control class was 
70.03 and the standard deviation was 11.11. 

The results of the pre-test of independent-samples T test for two parallel 
classes are shown in Table 2. 

Table 2 shows that the average score of pre-test was respectively 69.49 and 
70.03, and the average score of the experimental class was slightly lower than 
that of the control class. It can be found that there was no significant difference 
in the scores of the two parallel classes (t = 0.843, p = 0.490, p > 0.05). Therefore, 
It can be inferred that the listening ability of the two parallel classes before the 
study is nearly of the same level. 

The results of the post-test of independent-samples T test for two parallel 
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classes are shown in Table 3. 
Table 3 shows that the average score of post-test was respectively 80.22 and 

72.15, and the average score of the experimental class was obviously higher than 
that of the control class. It can be found that there was significant difference in 
the scores of the two parallel classes (t = 1.529, p = 0.003, p < 0.05). 

5. Discussion 

Based on the above research, it can be concluded that the negotiated teaching 
method is helpful to improve the students’ listening comprehension ability, and 
the reasons can be summarized as follows: 

1) It is helpful to fully embody the main body status of students in teaching 
activities. 

The traditional English listening teaching method focuses on making students 
listen to listening materials passively, neglecting the cultivation of students’ in-
dependent thinking ability, lacking the training of students’ personality devel-
opment, and neglecting students’ initiative and enthusiasm in learning. Through 
negotiated teaching method, students can have greater initiative in selecting lis-
tening materials, learning methods and so on, so that students’ subjectivity in 
teaching activities can be fully reflected and exerted. 

2) It is helpful to arouse students’ interest in Learning. 
Theoretically, interest is the internal motivation to stimulate students’ learning, 
and it is also an important factor in deciding whether students can learn con-
sciously and actively. Because the traditional English listening teaching method 
ignores the students’ interest in learning, the teaching contents are limited to 
textbooks, and the teaching methods are too rigid. In fact, many students like 
listening to authentic English materials, but they do not like the contents taught 
in class. The negotiated teaching method emphasizes the cooperation and 

 
Table 1. The results of the pre-test of listening test. 

Class 
The Number of 

Students 
Mean Std. Deviation Std. Error Mean 

Experimental Class 
Control Class 

31 
31 

69.49 
70.03 

9.27 
11.11 

1.4537 
1.6712 

 
Table 2. Independent samples test. 

Class Mean Std. Deviation t p 

Experimental Class (n = 31) 
Control Class (n = 31) 

69.49 
70.03 

9.27 
11.11 

0.843 0.490 

 
Table 3. The results of the post-test of listening test.                 

Class Mean Std. Deviation t p 

Experimental Class (n = 31) 
Control Class (n = 31) 

80.22 
72.15 

7.31 
10.46 

1.529 0.003 
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interaction between teachers and students, and respects students’ needs and in-
terests in learning. Therefore, it can stimulate students’ interest in listening. 
Teachers can select the contents of listening according to the result of discussion 
with students and appropriately increase listening materials which are interested 
by students. After class, teachers can also assign some listening tasks to students, 
such as listening to English songs, watching English movies, etc., and make stu-
dents give a short report in the next class (Liu & Zheng, 2008). 

3) It is helpful to widen students’ scope of knowledge. 
Through negotiation, members of the class can share various social and cul-

tural resources, which is more resourceful than teacher or individual. The teach-
er can understand what the students want to learn and students can provide 
good ideas to make class more effective and interesting. During the process of 
negotiation, students can understand each other much better. Because different 
student has different tastes in listening, this method can encourage them to 
enrich the contents of the listening class. Finally, students are able to broaden 
their horizons. 

6. Conclusion 

The conclusion of this study is that negotiated listening teaching method can 
stimulate students’ listening interests, and enhance students’ sense of responsi-
bility for autonomous learning. It conforms to the basic rules of second language 
acquisition, and is able to improve students’ listening comprehension ability 
under the international environment. The enlightenment to English listening 
teaching is that negotiated teaching method is feasible in the English listening 
teaching in the era of network. However, due to the limited experimental condi-
tions, experimental scope and experimental time, whether this method is helpful 
to foreign language students in others universities needs further research and 
investigation in the future.  
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Abstract 
Previous studies have documented that students have difficulties in mathe-
matical modeling competency. The current research is an attempt to investi-
gate the issue of student’s mathematical modeling competency in pre-service 
mathematics teacher in Indonesia and its analysis in term of Cumulative 
Grade Points Average (CGPA) gap in Riau Province, Indonesia. The research 
involved a total of 100 pre-service teacher students in Universitas Islam Riau 
(UIR). A survey design was employed to investigate the students’ mathemati-
cal modeling competency using questionnaire of mathematical modeling test. 
The quantitative data were statistically analyzed using the SPSS 22.0. The de-
scriptive analysis included the percentage, mean and standard deviation while 
inferential analysis involved Pearson correlation analysis. The results indi-
cated that pre-service mathematics teacher education in Indonesia had mod-
erate level of mathematical modeling competency. However, using graphical 
representation and interpreting and relating the mathematical solution to the 
real world context are the most two difficulties in mathematical modeling. At 
the same time, there was not a significant relationship between CGPA and 
mathematical modeling competency. 
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1. Introduction 

Trend of increased reliance on digital technology influences education and 
training necessities. How to persuade students in authentic problem solving 
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involving complex systems within an interdisciplinary context is the new 
challenge (English, 2009). It is also necessary to ensure students to keep staying 
benefit from small group tutoring for related importance of solving complex 
problems in groups, versus undertaking routine tasks (Reeson, Mason, Sander-
son, Bratanova, & Hajkowicz, 2016; Zakaria, Solfitri, Daud, & Abidin, 2013). 
However, since traditional forms of problem solving are seen as independent of 
the development of core mathematical concepts, understandings, and processes 
in which students do not have opportunity to investigate complex, messy and 
real-world data (English, Lesh, & Fennewald, 2008), application and modelling 
in mathematics classroom obtain strong support from several educational 
researcher during the last few decades (Niss, Blum, & Galbraith, 2007; Yuanita & 
Zakaria, 2016) especially using technology (Maat & Zakaria, 2011). 

However, there are a large number of researches reported that students hold 
difficulties in mathematical modeling competency (Hidayat & Iksan, 2015; 
Mentzer, Huffman, & Thayer, 2014; Yew & Akmar, 2016). In particular, sub 
stage of modeling is transitioning from the real world to the mathematical model 
(Czocher, 2017), which finally causes weak conceptual understanding (Ghazali & 
Zakaria, 2011). For example, it is found that the main difficulties encountered by 
students who deal with word problems concern transforming problems into 
mathematical models, i.e., in horizontal mathematization while the main barrier 
concerns horizontal mathematization and formulating mathematical models in 
particular (Jupri & Drijvers, 2016). Others also documented that specifically low 
achievement students might already get stuck in the initial step of the modeling 
cycle and are unable to get in the step of carrying out mathematical procedures 
when solving a context-based task (Wijaya, Heuvel-Panhuizen, & Doorman, 
2014). Teachers need to help sufficiently this group of students by understanding 
their difficulties in mathematics skill required in problem solving. In conclusion, 
students hold lack of experience related to real-life problem solving. 

However, only few literatures have documented the level of mathematical 
modelling competency in pre-service mathematics teacher education in Indone-
sia (Hidayat & Iksan, 2015; Wijaya, Heuvel-Panhuizen, & Doorman, 2014). With 
this in mind, this present study is an attempt to investigate the level of mathe-
matical modelling competency in preservice mathematics teacher in Universitas 
Islam Riau (UIR), Indonesia. The current research will also extend existing 
mathematical modelling competency literature by discussing mathematical 
modeling compoetency level of pre-service mathematics teacher education in 
Indonesia. Therefore, it is aimed in this study at examining the level of mathe-
matical modelling competency in preservice teacher in Indonesia. 

2. Mathematical Modeling Competency 

Modelling competency is closely associated with the definition of the modelling 
process (Blomhoej & Jensen, 2003; Blum et al., 2007; Maaß, 2006). However, the 
mathematical modeling competency in the current research was evaluated 
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through eight elements: making simplifying assumptions, clarifying the goal, 
formulating the problem, assigning variables, parameters and constants, 
formulating mathematical statements, selecting a model, interpreting graphical 
representations, and relating back to the real situation (Haines, Crouch, & Davis, 
2000; Haines & Crouch, 2001) which refer as micro assessment (Houston, 2007). 

3. Methodology 

Survey method was employed to collect students’ information in the current re-
search. Participants involved 100 students of a mathematics education program 
in Riau Province, Indonesia. Female participants were 89 (89%), whereas male 
participants were 11 (11%), with ages ranging from 18 to 22 years old. The gen-
der disproportion in the department of mathematics education program resulted 
in a large proportion of female participants. The mathematical modelling test 
was originally developed by Haines and Crouch (2001) and includes the follow-
ing items: making simplifying assumptions (MMC1), clarifying the goal 
(MMC2), formulating the problem (MMC3), assigning variables, parameters 
and constants (MMC4), formulating mathematical statements (MMC5), 
selecting a model (MMC6), interpreting graphical representations (MMC7), and 
relating back to the real situation (MMC8). Each correct answer for mul-
tiple-choice items was awarded 2 points, and partial credit were awarded 1 point. 
Wrong answers were awarded 0 points. A total of 22 questions were used in the 
mathematical modelling test, which had a maximum score of 44. The reliability 
value of the mathematical modeling test (0.82) is good (Tavakol & Dennick, 
2011). Hence, in the research, each item of the mathematical modeling compe-
tency was retained to examine the mathematical modeling competency of stu-
dents. A large number of researchers have employed the mathematical modeling 
instrument with various objectives to measure students’ mathematical modeling 
competency both in secondary and tertiary students (see Frejd & Ärlebäck, 2011; 
Fu & Xie, 2013; Kaiser, 2007; Lingefjärd & Holmquist, 2005). We use the statis-
tical program SPSS 24.0 for descriptive analysis, Pearson correlation analysis and 
one-way MANOVA for comparison. 

4. Result 

The mean and standard deviation of the students’ total score are summarized in 
Table 1. The students scored in average 0.89 (SD 0.31), with a minimum scores 
were 0.00, meanwhile a maximum scores were 2.00. 

Moreover, Figure 1 indicated the students’ score in sub-competency of ma-
thematical modeling. 

As seen in Figure 1, the mean values for mathematical modeling competency, 
which varied among sub-competencies (making simplifying assumptions, M = 
1.12, clarifying the goal, M = 0.66, formulating the problem, M = 0.68, assigning 
variables, parameters and constants, M = 0.67, formulating mathematical 
statements, M = 0.82, selecting a model, M = 0.79, interpreting graphical 
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representations, M = 0.52, and relating back to the real situation, M = 0.57). In 
addition, Table 2 showed that there was not a significant relationship between 
CGPA and mathematical modeling competency r = 0.083 and sig. = 0.409 (p > 
0.01).  
 

 
Figure 1 Students’ sub-competencies. 

 
Table 1. Means and standard deviations of scores on the mathematical modeling 
competency. 

Results  

Mean 0.89 

Std. Deviation 0.31 

Minimum 0.00 

Maximum 2.00 

 
Table 2. Pearson correlation between CGPA and mathematical modeling competency. 

 CGPA 
Mathematical  

Modeling Competency 

CGPA 

Pearson Correlation 1 0.083 

Sig. (2-tailed)  0.409 

N 100 100 

Mathematical  
Modeling  

Competency 

Pearson Correlation 0.083 1 

Sig. (2-tailed) 0.409  

N 100 100 
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5. Discussion  

In the current research, comparing the sub-competencies of mathematical mod-
eling competency in pre-service mathematics teacher in Indonesia, the results 
indicated that pre-service mathematics teacher education in Indonesia had 
moderate level of mathematical modeling competency. Figure 1 revealed that 
they were most competent in questions relating to making simplifying 
assumptions and formulating mathematical statements, but exhibited more dif-
ficulties in questions relating to interpreting graphical representations, and 
relating back to the real situation. We identified the difficulties that students 
encountered in the process of mathematical modelling competency, which will 
assist the teacher to improve by selecting the most appropriate strategy (Haines 
& Crouch, 2013). For the sub-competence of MMC7, this finding coincides with 
the findings of the studies performed by Frejd and Ärlebäck (2011), and Kaiser 
(2007). However, our research was not in line with Frejd & Ärlebäck’s (2011) 
findings in which they reported that making simplifying assumptions and 
formulating mathematical statements were more difficult for secondary school 
student. We found that this competency was most proficient for tertiary level 
students. One of possible reasons, for example, is that students in undergraduate 
level had a strong mathematics background so they had adequate knowledge of 
mathematical lessons easily in term of formulating mathematical statements. 
Another explanation of this result might be closely associated with experience in 
mathemtical modeling competency such as the students’ last-taken mathematics 
course (Frejd & Ärlebäck, 2011). 

Relationship between Cumulative Grade Points Average (CGPA) and mathe-
matical modelling competency in the current research was not significant, based 
on Pearson correlation analysis. The results obtained in this small-survey study 
did resonate with the findings reported in the large body of empirical studies 
that indicate student who is successful in conventional standardized mathemat-
ics assessments cannot predict the success in mathematical modeling task (Fu & 
Xie, 2013). The possible reason why this happens is not very clear and requires 
further examination and discussion using a more sophisticated statistical 
analysis. 

6. Conclusion and Suggestion 

The findings of present research provide further evidence that mathematical 
modeling competency for Indonesian students in mathematics education pro-
grammes had moderate level of mathematical modeling competency. Nonethe-
less, using graphical representation and interpreting and relating the mathemat-
ical solution to the real world context are the most two difficulties in mathemat-
ical modeling. No significant difference is observed between male and female 
students in all mathematical modeling competency sub-constructs. Moreover, 
there was not a significant relationship between CGPA and mathematical mod-
eling competency. One of the practical implications is that teachers can present a 
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suitable learning strategy to enhance the mathematical modeling competency. 
The finding of the current research will also contribute to the Ministry of Educa-
tion in Indonesia with current data that would aid the ministry in making better 
policy decisions and applying educational strategies with greater certainty for the 
implementation of curriculum in University. Our research has some limitations. 
First, the definition of mathematical modeling competency employed in this 
study is slightly restricted. The current research involves mathematical modeling 
competency in a content perspective. Mathematical modeling competency in 
modeling as a vehicle should be analyzed. Hence, an experimental study involv-
ing mathematical modeling competency as a vehicle should be conducted. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
Blomhoej, M., & Jensen, T. (2003). Developing Mathematical Modelling Competence: 

Conceptual Clarification and Educational Planning. Teaching Mathematics and Its 
Applications, 22, 123-139. https://doi.org/10.1093/teamat/22.3.123  

Blum, W., Galbraith, P. L., Henn, H.-W., & Niss, M. (2007). Modelling and Applications 
in Mathematics Education: The 14 ICMI Study. Zhurnal Eksperimental’noi i Teoreti-
cheskoi Fiziki (Vol. 10). Boston, MA: Springer Science + Business Media.  
https://doi.org/10.1007/978-0-387-29822-1  

Czocher, J. A. (2017). Mathematical Modeling Cycles as a Task Design Heuristic. The 
Mathematics Enthusiast, 14, 129-140.  
http://scholarworks.umt.edu/tme/vol14/iss1/9 

English, L. D. (2009). Promoting Interdisciplinarity through Mathematical Modelling. 
ZDM Mathematics Education, 41, 161-181. https://doi.org/10.1007/s11858-008-0106-z  

English, L., Lesh, R., & Fennewald, T. (2008). Future Directions and Perspectives for 
Problem Solving Research and Curriculum Development. In 11th International Con-
gress on Mathematical Education (pp. 6-13). Monterrey, Mexico: Unpublished. 

Frejd, P., & Ärlebäck, J. B. (2011). First Results from a Study Investigating Swedish Upper 
Secondary Students’ Mathematical Modelling Competencies. In G. Kaiser, W. Blum, R. 
Borromeo, & G. Stillman (Eds.), Trends in Teaching and Learning of Mathematical 
Modelling. International Perspectives on the Teaching and Learning of Mathematical 
Modelling (Vol. 1, pp. 407-416). Dordrecht: Springer.  
https://doi.org/10.1007/978-94-007-0910-2_40 

Fu, J., & Xie, J. (2013). Comparison of Mathematical Modelling Skills of Secondary and 
Tertiary Students. In G. A. Stillman, W. Blum, G. Kaiser, & J. P. Brown (Eds.), Teach-
ing Mathematical Modelling: Connecting to Research and Practice (pp. 165-173). New 
York & London: Springer Dordrecht Heidelberg.  
https://doi.org/10.1007/978-94-007-6540-5_14 

Ghazali, N. H. C., & Zakaria, E. (2011). Students’ Procedural and Conceptual Under-
standing of Mathematics. Australian Journal of Basic and Applied Sciences, 5, 684-691. 

Haines, C., & Crouch, R. (2001). Recognizing Constructs within Mathematical Modelling. 
Teaching Mathematics and Its Applications, 20, 129-138.  

https://doi.org/10.4236/ce.2018.915187
https://doi.org/10.1093/teamat/22.3.123
https://doi.org/10.1007/978-0-387-29822-1
http://scholarworks.umt.edu/tme/vol14/iss1/9
https://doi.org/10.1007/s11858-008-0106-z
https://doi.org/10.1007/978-94-007-0910-2_40
https://doi.org/10.1007/978-94-007-6540-5_14


R. Hidayat, Z. H. Iksan 
 

 

DOI: 10.4236/ce.2018.915187 2489 Creative Education 
 

https://doi.org/10.1093/teamat/20.3.129 

Haines, C., Crouch, R., & Davis, J. (2000). Mathematical Modelling Skills: A Research In-
strument. 

Haines, C. R., & Crouch, R. (2013). Remarks on a Modeling Cycle and Interpreting Beha-
viours. In R. Lesh, C. R. Haines, P. L. Galbraith, & A. Hurford (Eds.), Modeling Stu-
dents’ Mathematical Modeling Competencies, International Perspectives on the 
Teaching and Learning of Mathematical Modelling (pp. 145-154). London and New 
York: Springer. https://doi.org/10.1007/978-94-007-6271-8_12  

Hidayat, R., & Iksan, Z. H. (2015). The Effect of Realistic Mathematic Education on Stu-
dents’ Conceptual Understanding of Linear Progamming. Creative Education, 6, 2438-2445.  
https://doi.org/10.4236/ce.2015.622251 

Houston, K. (2007). Assessing the “Phases” of Mathematical Modelling. In W. Blum, 
H.-W. Henn, P. L. Galbraith, & M. Niss (Eds.), Modelling and Applications in Mathe-
matics Education: The 14th ICMI Study (Vol. 10, pp. 249-255). New York: Springer. 
https://doi.org/10.1007/978-0-387-29822-1_26  

Jupri, A., & Drijvers, P. (2016). Student Difficulties in Mathematizing Word Problems in 
Algebra. Eurasia Journal of Mathematics, Science & Technology Education, 12, 2481-2502.  
https://doi.org/10.12973/eurasia.2016.1299a  

Kaiser, G. (2007). Modelling and Modelling Competencies in School. In C. Haines, P. 
Galbraith, W. Blum, & S. Khan (Eds.), Mathematical Modelling ICTMA 12: Education, 
Engineering and Economics (pp. 110-119). Chichester: Horwood.  
https://doi.org/10.1533/9780857099419.3.110 

Lingefjärd, T., & Holmquist, M. (2005). To Assess Students’ Attitudes, Skills and Compe-
tencies in Mathematical Modeling. Teaching Mathematics and Its Applications, 24, 
123-133. https://doi.org/10.1093/teamat/hri021 

Maat, S. T., & Zakaria, E. (2011). Exploring Students’ Understanding of Ordinary Diffe-
rential Equations Using Computer Algebraic System (CAS). The Turkish Online Jour-
nal of Educational Technology, 10, 123-128. 

Maaß, K. (2006). What Are Modelling Competencies ? ZDM, 38, 113-142.  
https://doi.org/10.1007/BF02655885 

Mentzer, N., Huffman, T., & Thayer, H. (2014). High School Student Modeling in the 
Engineering Design Process. International Journal of Technology and Design Educa-
tion, 24, 293-316. https://doi.org/10.1007/s10798-013-9260-x 

Niss, M., Blum, W., & Galbraith, P. (2007). Introduction. In W. Blum, P. L. Galbraith, 
H.-W. Henn, & M. Niss (Eds.), Modelling and Applications in Mathematics Education 
(10th ed., pp. 2-32). New York, NY: Springer.  
https://doi.org/10.1007/978-0-387-29822-1_1 

Reeson, A., Mason, C., Sanderson, T., Bratanova, A., & Hajkowicz, S. (2016). The VET 
Era Equipping Australia’s Workforce for the Future Digital Economy. Queensland. 

Tavakol, M., & Dennick, R. (2011). Making Sense of Cronbach’s Alpha. International 
Journal of Medical Education, 2, 53-55. https://doi.org/10.5116/ijme.4dfb.8dfd  

Wijaya, A., Van Den Heuvel-panhuizen, M., & Doorman, M. (2014). Difficulties in Solv-
ing Context-Based PISA Mathematics Tasks : An Analysis of Students’ Errors. The 
Mathematics Enthusiast, 11, 555-584. 

Yew, W. T., & Akmar, S. N. (2016). Problem Solving Strategies of Selected Pre-Service 
Secondary School Mathematics Teachers in Malaysia. The Malaysian Online Journal of 
Educational Sciences, 4, 17-31. 

Yuanita, P., & Zakaria, E. (2016). The Effect of Realistic Mathematics Education (RME) 

https://doi.org/10.4236/ce.2018.915187
https://doi.org/10.1093/teamat/20.3.129
https://doi.org/10.1007/978-94-007-6271-8_12
https://doi.org/10.4236/ce.2015.622251
https://doi.org/10.1007/978-0-387-29822-1_26
https://doi.org/10.12973/eurasia.2016.1299a
https://doi.org/10.1533/9780857099419.3.110
https://doi.org/10.1093/teamat/hri021
https://doi.org/10.1007/BF02655885
https://doi.org/10.1007/s10798-013-9260-x
https://doi.org/10.1007/978-0-387-29822-1_1
https://doi.org/10.5116/ijme.4dfb.8dfd


R. Hidayat, Z. H. Iksan 
 

 

DOI: 10.4236/ce.2018.915187 2490 Creative Education 
 

Implementation to Mathematics Belief, Mathematics Representative and Mathematics 
Problem Solving. Advanced Science Letters, 22, 1989-1992.  
https://doi.org/10.1166/asl.2016.7754 

Zakaria, E., Solfitri, T., Daud, Y., & Abidin, Z. (2013). Effect of Cooperative Learning on 
Secondary School Students’ Mathematics Achievement. Creative Education, 4, 98-100.  
https://doi.org/10.4236/ce.2013.42014 

https://doi.org/10.4236/ce.2018.915187
https://doi.org/10.1166/asl.2016.7754
https://doi.org/10.4236/ce.2013.42014


Creative Education, 2018, 9, 2491-2504 
http://www.scirp.org/journal/ce 

ISSN Online: 2151-4771 
ISSN Print: 2151-4755 

 

DOI: 10.4236/ce.2018.915188  Nov. 16, 2018 2491 Creative Education 
 

 
 
 

Pen Pals Are Now in Your Finger Tips— 
A Global Collaboration Online Project to 
Develop Writing Skills 

Woon Wern Lie, Melor Md Yunus 

Faculty of Education, Universiti Kebangsaan Malaysia, Bangi, Malaysia 

 
 
 

Abstract 
Many Malaysian students have an aversion towards writing. This study ex-
plores the potential of using an online material entitled, PenPal Schools, in 
the English as Second Language (ESL) classroom to develop writing skill with 
peers around the world via an online collaborative project. A research was 
carried out to provide insights into the aspects of PenPal Schools that are 
useful in developing writing skills and to find out the potential of this materi-
al as a teaching and learning tool in writing lessons. Thirty 12-year-old pri-
mary school students from Cheras, Selangor were chosen as the participants 
based on their March 2018 school based assessment writing results together 
with May 2018 school based midterm writing results to avoid any biasness. Af-
ter the March test, they were required to join PenPal Schools and take part in 
the online collaborative project. The research used mixed-method design where 
quantitative data from pre- and post-tests and responses from semi-structured 
interviews were used to measure the outcome. The post test result reflected 
the improvement in their writing skill and it had found out that this educa-
tional website could make the writing lessons become more interesting as 
they could communicate and learn with peers around the world, particularly 
native speakers. This positive engagement in a dynamic and collaborative 
classroom is hoped to shed new light on the era of 4.0 education. 
 

Keywords 
Education 4.0, Pen Pals, Online Collaborative Project, Writing, English as 
Second Language (ESL) 

 

1. Introduction 

Throughout the years, Malaysian government has made a lot of effort to upgrade 
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our students’ English proficiency level which is eventually vital for benchmark-
ing our country’s education system against PISA (Programme for International 
Student Assessment) to a higher level. Efforts like strengthening the teaching of 
English Language via Peer Learning Community (PLC), introducing LINUS 2.0 
with a wider scope to address English language literacy holistically, making it 
compulsory for all Malaysian students to pass SPM English starting from 2016, 
rolling out new and revised curricular-CEFR in both primary and secondary 
level etc. are of paramount importance in helping our students to achieve above 
global average scores as well as to fulfil the goals of language learning as stated in 
the Malaysia Education Blueprint 2013-2025. Undoubtedly, English is known as 
the international language of communication and it must be emphasized in order 
to help in developing competent individuals that are well versed in English so that 
our learners will be ready to strive for their best in the 4th industrial revolution.  

However, of all language skills, writing skill has found out to be rather diffi-
cult. This statement is further supported by Mohamad, Ghazali and Hashim 
(2018), where they have also stated that writing skill is an essential aspect of 
academic performance yet it is commonly known as a difficult area for second 
language learners. So, how shall we classify one as a competent writer? Accord-
ing to Yunus and Chien, 2016, a competent writer must have a holistic and com-
prehensive knowledge of grammar, use the right choice of vocabulary or phrases, 
understand the writing mechanics, know the organizational skills as well as having 
varied writing styles. Unfortunately, based on the results in PISA 2012 and 2015, it 
was sad to state that our Malaysian learners are still not up to the international 
level yet (Abdullah & Peter, 2015). Despite many writing programmes have been 
introduced in Malaysia, the results are still not favourable. Moreover, Ien, Yunus 
and Embi (2017) also claimed that literacy is vital in preparing out pupils to 
achieve personal growth and even confidence in order to help them to be an effec-
tive and productive member of our society. So, it is important for educators to 
look for new programme like PenPal Schools to solve literacy issue. 

Nevertheless, Yunus (2018) stated that in order to enable our students to be-
come a better communicator, we should perhaps go beyond everything, be it 
grammar, vocabulary and pronunciation. She further elaborated that the educa-
tors should leave behind the conventional methods and try to make a difference 
by communicating effectively in international settings (Yunus, 2018). Subse-
quently, an online material entitled, PenPal School was found to match the crite-
ria which Yunus (2018) had suggested and it was introduced in the Malaysian 
English as Second Language (ESL) classroom, with the hope of developing Ma-
laysian ESL learners writing skill via an online collaborative project with peers 
around the world. On top of that, Yunus (2018) also stated that one of the big-
gest advantages of the internet for language learners is the rapid widespread 
availability of multiple authentic resources. This has enabled teachers to use au-
thentic online materials when we talk about teaching. So, this paper would dis-
cuss how PenPal Schools, an authentic online material, could help in developing 
writing skills among ESL learners. The next section would discuss what PenPal 
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Schools is all about. 

2. Brief Introduction on PenPal Schools 

PenPal Schools is a free learning website (https://www.penpalschools.com/) that 
is recognised globally which connects our students with students around the 
world to learn on certain topics via collaborative online projects. It is a global 
learning community which has rapidly grown to over a quarter million of stu-
dents in 150 countries (PenPal Press). According to Common Sense Media, it is 
voted as the “Top Pick for Learning”, “Top Pick for Middle School”, “Top Pick 
for Global Education” and “Best of 2017”. Quoted from the web to support the 
awards won, PenPal Schools is “A thoughtful, ready-to-go platform that builds 
global awareness and collaboration skills by facilitating authentic, cross-cultural 
Project Based Learning experiences”. Moreover, PenPal Schools is even recog-
nized at the White House by President Obama as one of the leading social en-
terprises. In 2017, it had entered the Global EdTech Startup Awards (GESA) and 
eventually won the third prize. 

So, what do students learn in PenPal Schools? The contents of the projects 
span all areas, such as, human rights, fake news, robotics, joining forces for the 
environment, protecting the planet, a world of food, the power of art, literature 
etc. Each lesson will take about 30 - 45 minutes to complete. The aims include 
helping the learners to develop critical reading, to practise writing in a creative 
way, to enhance their technology or digital skills as well as to learn so-
cial-emotional skills in an authentic way. Upon getting pen pals for their colla-
borative project, the learners are given a certain period of time to complete some 
mini tasks individually. The tasks include reading some interesting articles in 
which glossary is provided, listening to short broadcasts and also taking part in a 
forum. Then, upon completing, they will be matched with learners from other 
countries on the matching day. After that, they will be in the same platform to 
complete a collaborative project. Examples of projects that they need to do are 
like food journal, introducing the culture in your country by recording a short 
video and even to organise a project to clean up the rubbish at the beach etc. Fi-
nally, they will share what they do in PenPal Schools with their peers. Then, their 
works will be graded and teachers could provide some reviews. Last but not 
least, in term of safety protocol. It is completely safe as only verified teachers and 
their students can join. All messages by the learners could be monitored by the 
teachers and all data is secure and encrypted. 

2.1. Issues in Writing 

In Malaysia, learning English at the age of seven is a must. Unfortunately, after 
years of learning the language, Malaysian students are still found out to be weak 
in English, especially in term of writing, though numerous programs have been 
introduced. In fact, this phenomenon is just the same as the situation in Poland. 
Pitura and Monika (2018) claimed that the English language activities conducted 
for Polish schools were not authentic and therefore could not arouse students’ 
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interest. Pitura and Monika (2018) further elaborated their points by stating that 
despite curricular officers had ensured to design a curricular with a balanced 
development of language competence and even with various of so-called “key 
competences” in learning English, it had found out that the class works con-
ducted were still heavily focused on constructs that are tested during school-exit 
exams and also neglects some civic competences like group work as well as digi-
tal skills. In fact, exam-based learning, text-book based learning together with 
chalk and talk method are no longer suitable in this era of education 4.0. Instead, 
the concept of heutagogy, peeragogy and cybergogy are the main key concepts 
shaping 21st century learning. Thus, PenPal Schools is one of the free websites 
that seemed to fulfill the key concepts of education 4.0 and respond to the need 
of 4th industrial Revolution. In fact, this type of Computer-Assisted Language 
Learning (CALL) is seemed to be more and more prevalent (Yunus et al., 2013; 
Yunus, Salehi, & Amini, 2016). We would further look into how education is 
transformed from 2.0 to 4.0 in the following section. 

2.2. Pen Pal, E-Penpal to PenPal Schools: Education 2.0, Education  
3.0 to Education 4.0 

Earlier days, we have pen pals in which we regularly write and exchange letters 
with people we do not meet via postal mail. In fact, writing to a pen pal is one of 
the ways to improve English writing skills and allow teachers to have a closer 
look at language exchanges via a meaningful writing experience (Burk, 1989) 
However, if the future educators still opt for traditional type of pen pal projects, 
it is believed some students will feel reluctant as we must understand that most 
of them are generation z and even alpha who are claimed to be computer literate. 
Education 2.0 was not suitable to suit their needs as it only allows interaction be-
tween teacher and student, student and content or among students (Ajjan & 
Hartshorne, 2008). Therefore, we could realise the trend has moved from conven-
tional pen pal projects to E-penpal in which learners use email through the inter-
net to communicate with others. This shows a shift from education 2.0 to educa-
tion 3.0. Figure 1 illustrates the evolvement from Education 2.0 to Education 4.0. 
 

 
Figure 1. The evolvement from Education 2.0 to Education 4.0. 
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E-penpal is one of the examples of education 3.0 in which it addressed the 
need as a technology society in which one writes and exchanges letters with 
people we do not meet via technolohgy. Puncreobutr (2016) also claimed that 
education 3.0 could create knowledge by supporting self-learning. According to 
Leapfrogging principles and context, the education in the era responding to the 
agrarian society is known as Education 1.0, industrial society is to be linked to 
Education 2.0, globalization is referred to Education 3.0 while innovation is in-
ter-related to Education 4.0 (Austin & Harkins, 2008). In education 3.0, it em-
phasized on heutagogical, a more connectivist approach to learning and teaching. 
It is socially constructed and contextually reinvented (Gerstein, 2014). Gerstein 
(2014) also stated that in the era of education 3.0, technology is everywhere and 
teaching can be done from various sources, be it the teachers, learners, social 
networks and media etc. So, the use of email in E-penpal project has helped to 
create a unique entity that has the potential to suit the needs of individuals and 
societal as well. In short, education 3.0 has helped to make the learning unique, 
personalized as well as helping learners to be self-determined (Gerstein, 2014).  

So, with the use of PenPal Schools as one of the options in writing classroom, 
the paradigm has eventually shifted from education 3.0 to education 4.0. Hence, 
how does PenPal Schools relate to education 4.0? According to Leapfrog prin-
ciples by Austin & Harkins (2008), innovation is the main key word in era of 4.0 
education. When the materials are built through selective individuals and when 
team-driven embodiments are in practice, especially through focused innova-
tions, then Austin & Harkins (2008) stated that it is education 4.0. In PenPal 
Schools, the learners complete a collaborative online project with learners from 
other countries instead of doing the projects with their classmates. So, innova-
tion has played an essential role in this type of teaching and learning. The no-
velty and creativity of PenPal Schools is to modify the traditional way into a 
modern method without eliminating any important elements in teaching. In 
fact, it has rediscovered some basic approaches in ways of teaching writing too. 
To add on in supporting the relationship between education 4.0 and PenPal 
Schools, Austin & Harkins (2008) also mentioned that education 4.0 is amplified 
by some positive innovation feedback loops. It is even ubiquitously and crea-
tively available in all phases of living, learning and working (Austin & Harkins, 
2008). Puncreobutr (2016) further supported Harkins’s (2008) point of view by 
claiming that education 4.0 is catered to the societal need in the era of innova-
tion. Then, according to Goldie, 2016, education 4.0 is according to the changing 
behaviour with the special characteristics of parallelism, connectivism and even 
visualization. In PenPal Schools, the learners can work anytime when they are 
free and they will get pen pals all around the world upon completing the tasks 
given before the matching day. Visualisation of the look of their pen pals arouses 
the learners’ interest and therefore it could help to optimise their learning.  

Furthermore, this penpal schools learning management has helped in devel-
oping the learner’s ability to apply the new technology, which will therefore help 
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the learners to develop according to the changes in the society. Since the learners 
need to complete an online collaborative project with peers around the world, 
they need to be flexible. Puncreobutr (2016) also stated that the learning man-
agement in this era of education 4.0 is a new learning system. It allows the 
learners to grow with knowledge as well as skills for the whole life and not just 
merely to know how to read and write. Penpal schools provides this type of 
learning environment in which it helps to train the learners to be able to live in a 
society, to communicate with other people around the world, to create a sense of 
community inside and outside of the classroom as well as to equip themselves 
with their best ability to complete the tasks. Therefore, education 4.0 is an era 
more than just an education using the internet. The next section would discuss 
about the overview of the research methodology 

3. Research Methodology (Overview) 

This study used mixed method design in which the researcher collected both 
quantitative and qualitative data. The selection of the participants for this study 
was based on purposive sampling where 30 students from a primary school in 
Cheras, Selangor, Malaysia were chosen as the participants due to their low per-
formance in March 2018 school based writing assessment. Out of these 30 stu-
dents, there are 12 boys and 18 girls in which most of them (14 out of 30) score 
C (50 - 64 marks) in their March writing assessment. In fact, all of them under-
stand basic English, yet, they were weak in constructing sentences or to be pre-
cise, subject verb agreement, tenses and preposition. Moreover, majority of them 
have strong aversion towards writing. Then, in term of data, it consisted of the 
comparison of results between March 2018 and May 2018 school based writing 
assessment, survey results from the questionnaires as well as responses by the 
participants from the semi-structured interviews. Some items in the question-
naire were adopted and modified from UTAUT model that was proposed by 
Venkatesh et al. (2003). Some changes were made which is to meet the purpose 
of this study and to fit the current condition of the subjects.  

3.1. Research Procedures 

30 students were selected as the participants for this study. After the school-based 
March 2018 writing test, they were required to join PenPal Schools and take part 
in the online collaborative project before the Mid Term assessment. Initially, 
teacher enrolled in a project and the selected participants were required to sign 
up for PenPal schools using the class codes given. Upon getting pen pals from 
other countries, the participants had to complete a few tasks given, the more ac-
tive they were, the more pen pals point they would get and eventually it would 
help them to meet pen pals that were as active as them. On the matching days, 
the learners were required to complete an online collaborative project together 
with the peers from other countries within the time constraint given for the re-
spective project (1 week). After that, the teacher would evaluate the students’ 
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works and comment on their works if necessary. Figure 2 illustrates the research 
procedures of PenPal Schools. After the school based midterm assessment (May, 
2018), the writing results between March 2018 and May 2018 were being com-
pared. Last but not least, the participants were required to complete a survey 
form at https://polldaddy.com. The next section would discuss about the data 
collection as well as data analysis. 

3.2. Data Collection and Data Analysis 

The main data collected was the participants’ writing results in both March 2018 
and May 2018 School based writing assessment. Comparison was made and this 
was to check whether any improvement on the writing results occurs. Then, a 
survey form based on UTAUT model was created and all participants were re-
quired to complete the survey form online at https://polldaddy.com. The data 
from the questionnaires were statically analysed using frequency counts and 
percentage distribution. A semi-structured interview with the participants was 
being carried out to check out the potential of using PenPal Schools in ESL 
writing classroom. All names reported were pseudonyms. The next unit would 
further elaborate on the findings and discussions. 

4. Findings and Discussions 

The findings would be discussed based on three main sections, which are the 
comparison of results between March 2018 and May 2018 school based writing 
assessment, survey results from the questionnaires as well as responses by the 
participants from the semi-structured interviews towards the use of PenPal 
Schools. 

4.1. Comparison of Results between March 2018 and May 2018  
School Based Writing Assessment 

Based on the result in Table 1, it has found out that there is an improvement in 
their writing results. The number of students who score A and B have increased 
by 3 and by 5 respectively while the number of students who scored C and D 
both have reduced by 4. Though the improvement is not tremendous, yet we 
must understand that there is no short cut to master the language in one month. 
It takes time and practice makes perfect.  
 
Table 1. Comparison of results between March 2018 and May 2018. 

GRADE MARCH 2018 MAY 2018 DIFFERENCES 

A (80 - 100) 1 4 +3 

B (65 - 79) 5 10 +5 

C (50 - 64) 14 10 −4 

D (40 - 49) 10 6 −4 

E (0 - 39) 0 0 0 
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Figure 2. Research procedures of PenPal schools. 

4.2. Survey Results 

As mentioned in the earlier section, the investigation into the potential of using 
PenPal Schools in ESL writing classroom was based on a modified version of 
Unified Theory of Acceptance and Use of Technology (UTAUT) model. The 
report of the findings reveals the ESL learners’ perception towards PenPal 
Schools though four key constructs of the UTAUT model, namely, 1) effort ex-
pectancy; 2) performance expectancy; 3) facilitating condition; and 4) beha-
vioural intention. 

As shown in Table 2, it was found that all constructs scored between 4.02 and 
4.47. The mean score obtained for each of the constructs was; perception to-
wards PenPal School 4.27, performance expectancy 4.02, effort expectancy 4.27, 
facilitating condition 4.32 and behavioural intention 4.47. These indicate that the 
respondents rated behavioural intention as the highest, while performance ex-
pectancy as the lowest. 
1) Perception towards PenPal Schools 

Based on the result in Table 3, the findings indicated that the respondents had 
exhibited positive attitudes towards PenPal School as 22 participants (73.33%) 
agreed that PenPal Schools is very interesting, in addition, 18 participants (60%) 
strongly agree that PenPal Schools is more fun than the traditional writing 
classroom. Data also showed that majority (>50%) of the respondents like 
watching the videos and reading the articles in PenPal Schools. This positive at-
titude towards PenPal Schools reveals that this online learning community is 
potential to be embedded as one of the options for a writing lesson. However, 
there is one participant who had found PenPal Schools not interesting. It is es-
sential for this study to further elaborate on the reasons. 
2) Effort Expectancy 

Effort Expectancy is correlated to the degree of ease to use the proposed sys-
tem or approach. So, based on the findings in Table 4, it can be concluded that 
PenPal Schools is easy to use and the instructions are clear and can be unders-
tood among young ESL learner. None of them (0%) who perceived as being dif-
ficult to use. 
3) Performance Expectancy 

In term of teaching and learning, performance expectancy is the most impor-
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tant as it can reveal the user’s belief on how useful a particular system is and how 
the performance will be enhanced. Based on the findings in Table 5, 17% or 
56.67% of the participants strongly believed that PenPal Schools could help them 
in learning English while another 11 participants (36.67%) also agree with it. 
Moreover, PenPal Schools helped in increasing their interest to learn English 
with 25 of them (83.33%) strongly agree or at least agree with the statement 
shown. Then, 18 of the participants realised that they could write longer and 
better in PenPal schools. This is indeed a highlight to attract more educators to 
try out PenPal Schools as we could realise many students have an aversion to-
wards writing. So, this learning community could help in curbing this pheno-
menon. For listening and reading skills, both skills reveal positive results as more 
than half of the participants agree that PenPal schools could help them in both 
skills. The only shortcoming in PenPal Schools is in term of improving speaking 
skill as there were learners who disagree with the statement on improving 
speaking. Despite of the point on speaking skill, PenPal Schools is found out to 
be a potential learning community for learners to learn or practise their English 
in this era of 4.0 education. Overall, the findings in this section show that the 
ESL learners have positive attitude towards PenPal Schools. 
4) Facilitating Condition 

Life in the new millennium seems to be jet set fast. Based on the findings in 
Table 6, it had found out that majority of the participants do not face any tech-
nology related problems when they use PenPal Schools. 28 out of 30 participants 
(93.33%) have resources that could help them to go online while there is only 
one participant (3.33%) who faced problem in doing the task. Aids are available 
with 15 of them strongly agree, 8 of them agree and 7 have neutral attitude to-
wards it.  
5) Behavioural intention to use PenPal Schools 

Based on the result in Table 7, it reveals that PenPal Schools is an interesting 
virtual classroom that had attracted young ESL learners as 19 participants 
(63.33%) strongly agree that they will continue to use PenPal Schools while 
another 6 of them (20%) agree with it as well. For the 5 participants who are 
unsure, it would be the educator’s role to motivate them to use as social influ-
ence is another vital construct in UTAUT model. 

 
Table 2. Mean Score for each constructs. 

CONSTRUCT MIN MAX MEAN 

Perception towards PenPal Schools 3.97 4.57 4.27 

Effort expectancy 4.07 4.47 4.27 

Performance expectancy 3.53 4.5 4.02 

Facilitating condition 4.27 4.37 4.32 

Behavioural intention 4.47 4.47 4.47 
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Table 3. Perception towards the use of PenPal Schools in ESL classroom. 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 
disagree 

Average 

PenPal Schools is more fun 
than the traditional classroom 
instruction 

18 
(60%) 

10 
(33.33%) 

2 
(6.67%) 

0 
(0%) 

0 
(0%) 

4.53 

I like watching the lessons on 
PenPal Schools 

8  
(26.67%) 

17 
(56.67%) 

5 (16.67%) 
0 

(0%) 
0 

(0%) 
4.1 

I like reading the articles on 
PenPal Schools 

8  
(26.67%) 

13 
(43.33%) 

9 
(30%) 

0 
(0%) 

0 
(0%) 

3.97 

PenPal Schools is very  
interesting 

22 
(73.33%) 

5  
(16.67%) 

2 
(6.67%) 

0 
(0%) 

1 
(3.33%) 

4.57 

 
Table 4. How do you find PenPal Schools? 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 
disagree 

Average 

PenPal Schools  
is easy to use 

16 
(53.33%) 

12 
(40%) 

2 
(6.67%) 

0 
(0%) 

0 
(0%) 

4.47 

The instructions in  
PenPal Schools are clear 

10 
(33.33%) 

12 
(40%) 

8 
(26.67%) 

0 
(0%) 

0 
(0%) 

4.07 

The instructions in PenPal 
Schools can be understood easily 

10 
(33.33%) 

15 
(50%) 

5 (16.67%) 
0 

(0%) 
0 

(0%) 
4.17 

 
Table 5. Do you think that PenPal Schools is useful to help you in learning English? 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 
disagree 

Average 

PenPal Schools website  
is useful for me to learn 
English 

17 
(56.67%) 

11 
36.67%) 

2 
(6.67%) 

0 
(0%) 

0 
(0%) 

4.5 

PenPal Schools increases 
my interest in learning 
English 

11 
(36.67%) 

14 
(46.67%) 

5 
(16.67%) 

0 
(0%) 

0 
(0%) 

4.2 

PenPal Schools has 
helped to improve my 
listening skill 

7 
(23.33%) 

11 
(36.67%) 

8 
(26.67%) 

4 
(13.33%) 

0 
(0%) 

3.7 

PenPal Schools has 
helped to improve my 
speaking skill 

7 
(23.33%) 

8 
(26.67%) 

9 
(30%) 

6 
(20%) 

0 
(0%) 

3.53 

PenPal Schools has 
helped to improve my 
reading skill 

11 
(36.67%) 

13 
(43.33%) 

6 
(20%) 

0 
(0%) 

0 
(0%) 

4.17 

PenPal Schools has 
helped to improve my 
writing skill 

11 
(36.67%) 

13 
(43.33%) 

5 
(16.67%) 

1 
(3.33%) 

0 
(0%) 

4.13 

I can write longer in 
PenPal Schools 

7 
(23.33%) 

11 
(36.67%) 

11 
(36.67%) 

1 
(3.33%) 

0 
(0%) 

3.8 

I can write better in 
PenPal Schools 

7 
(23.33%) 

11 
(36.67%) 

12 
(40%) 

0 
(0%) 

0 
(0%) 

3.83 
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Table 6. Do you face any problems when you use PenPal Schools? 

 Strongly agree Agree Neutral Disagree 
Strongly 
disagree 

Average 

I have Wi-Fi, computers 
or laptops at home 

15 
(50%) 

13 
(43.33%) 

1 
(3.33%) 

0 
(0%) 

1 
(3.33%) 

4.37 

Teachers are available  
to help me on the  
problems I face in  

PenPal School 

15 
(50%) 

8 (26.67%) 7 (23.33%) 
0 

(0%) 
0 

(0%) 
4.27 

 
Table 7. Will you continue to use PenPal Schools? 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 
disagree 

Average 

I will continue learning 
English using PenPal 
Schools in the future. 

19 
(63.33%) 

6 
(20%) 

5 (16.67%) 
0 

(0%) 
0 

(0%) 
4.47 

4.3. Learner Responses towards the Use of PenPal Schools 

It is undeniable that writing is most students would perceive writing skill as the 
hardest if compared to listening, reading and speaking. Many issues like first 
language interference, less supportive classroom climate, failure in seeing the 
value of the learning content, lack of vocabulary to write and lack of authenticity 
in the writing task conducted are the main problems that Malaysian ESL learners 
faced. So, based on the responses from the semi-structured interviews, there are 
two main strengths to this Pen Pal Schools project. Firstly, this project has em-
bedded a purposive writing element in it. The students were found out to write 
in their full effort as they knew that they were sending it to a real person. Quoted 
from one of the respondents, Chee Ken, 

“It is a website that I can make contact with others and learn English at the 
same time”. 

“Yes, I do. I found that there are a lot of interesting and good things and I can 
spend a lot of time with my pen pals and get our friendship closer.” 

Since the learners have a purpose in writing. It had found out to give the stu-
dents a great positive stimulation where it triggers the students’ desire to im-
prove their writing skills as well as to learn more vocabulary. Therefore, we 
know that active learning had taken place automatically and is not by force. 
PuiTeng pointed out that: 

“Yes, at first I can’t understand all the words there and now I know the 
meaning very well. Yes, I can write more now.” 

Besides that, this PenPal schools project also provides the learners real world 
exploration. They were writing to authentic audience, in addition, some of them 
are native speakers. It fulfils the 21st century classroom concept as the classroom 
environment is not rigid and the lesson was being carried out outside the class-
room. The students had high motivation to write. It has even reduced their an-
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xiety towards writing. Yen specifically stated that:  
“Yes, I am having a good time using PenPal Schools and I can make friends 

around the world, which I actually never got a chance to do that before this.” 
The next section would conclude this paper and further discuss the implica-

tions towards teaching and learning in the ESL classroom. 

5. Conclusion and Implication 

This paper aimed to describe the potential of using PenPal Schools’ learning 
community to improve students’ writing. Overall, learning to write by involving 
oneself in an online collaboration project with pen pals around the world is an 
awesome experience. So, utilising an authentic material together with native 
speakers in a virtual ESL classroom is really a fun and engaging learning expe-
rience. PenPal School is indeed a dynamic tool that enables students to create a 
sense of community inside and outside the classroom. It is one of the great al-
ternatives for students to practise writing using the language they learn and also 
promote intercultural communication with learners around the world. Moreo-
ver, this project had generated a lot of excitement as they were engaged in au-
thentic language exchanges with authentic audience and particularly some of 
them were native speakers. Thus, this authentic material is recommended and it 
is indeed very useful in our teaching and learning process.  

Although the present study suggests that the PenPal School is beneficial to the 
pupils, there are still some other areas that need to be further studied. It is wise 
for future research to have a larger sample and involve students from all over 
Malaysia, especially the rural areas. Since there are listening texts and reading 
texts in PenPal School, it would be great to further study on its effects towards 
the listening and reading skills among ESL learners. Then, since speaking skill is 
hardly practiced using this, it would be best if future research could discuss on 
the challenges and of course ways to overcome this shortcoming. 

In conclusion, using an authentic online material like PenPal Schools had 
successfully created a ripple in the field of language learning. From this study, 
aspects of PenPal Schools are found out to be very potential in promoting active 
and effective learning. In addition, all materials in PenPal Schools are aligned to 
Common Core, TEKS, and IB standard which are aimed to ensure positive 
learning outcomes. Since the quality of writing had improved tremendously, it is 
time for all the educators to embrace this authentic material and help our stu-
dents to develop language skills outside the classroom.  

6. Implications for Teaching and Learning 

From the study above, utilizing an authentic online material like PenPal Schools 
in the ESL classroom had shown that the quality of students’ writing had im-
proved. The engagement for learners all around the world in a dynamic and col-
laborative virtual classroom like PenPal Schools is indeed positive. In addition, it 
fulfills the aspects in the learning pyramid and students are learning in a virtual 
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classroom with authentic audience which is about the same age as them. In term 
of impact towards the educators, it is believed that the use of PenPal Schools 
could rediscover some basic approaches in ways of teaching writing that had 
been neglected for some time. It is also undeniable that writing tasks that deal 
with meaningful, engaging and real life situations are indeed better than conven-
tional, artificial as well as decontextualised exercises. 

Priority should be set by teachers after they have weighed out the pros and 
cons if or when using this educational tool. If teachers could allocate more time 
to conduct this type of activity, this will surely breathe a new life in the Malay-
sian ESL writing classrooms. Learning starts with engagement. It is hoped that 
this type of global project-based learning could help to shed new light on the era 
of 4.0 education. 
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Abstract 
Value orientation refers to value tendency that people have when they take a 
certain action in a certain way on a certain occasion. It is an important part 
of culture. Studying value orientation in different cultures can help people 
understand the differences between cultures so as to facilitate the 
cross-cultural communication. Mythology is an important part of culture. 
Man Creation mythology is a category of mythology and it is about human 
beings’ thinking and interpretation of their origin. Value orientation in dif-
ferent cultures may originate from the Man Creation mythology of the re-
spective cultures. In this paper, a comparative study of the value orientation 
between China and the west is made through comparing Man Creation by 
Nuwa in China and Man Creation by the God in the west and with regards 
to the characteristics of Chinese and western value orientation shown re-
spectively in the two Man Creation mythologies. The study in this paper in-
dicates that the two Man Creation mythologies reflect the differences in val-
ue orientation between China and the West on behavioral thinking, mar-
riage relation and man-god relation. On behavioral thinking, Man Creation 
by Nuwa reflects emotionalism in China and Man Creation by the God re-
flects intellectualism in the West; on marriage relation, Chinese marriage is 
based on breeding offspring and western marriage is based on people’s emo-
tional and physical needs; on man-god relation, it is praying for blessing and 
giving blessing in China, while it is showing repentance and accepting re-
pentance in the West. 
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1. Introduction 

As globalization is intensifying today, the communication and blending of east-
ern and western civilizations become more frequent. Thus, it is even more im-
portant to make a comparative study of Chinese and western cultures. Value 
orientation, the principles of right and wrong that are accepted by an individual 
or a social group, is one of the most important contents of culture, and culture is 
always reflected in value orientation. So value orientation study is a good way to 
study culture. Every nation has its own mythology, which is the echo of a na-
tion’s ancient history and it truly shows the shambling gait and the spirit of the 
struggle between human and nature. Ever since it came into being, mythology is 
bound to unconsciously affect a nation’s customs and habits, and subsequently 
to penetrate into the deepest soul of the nation in the following history, forming 
a value and the nation’s spirit (Zhu, 2010: p. 101). Myth, as a product of the hu-
man’s collective unconsciousness, can arouse the most profound national mem-
ory and imagination. Over generations, human beings have tended to explain 
the world through myth and turned it into specific viewpoints of the world, 
based on which, certain modes of thinking have been formed. Mythology plays a 
far-reaching role of nurturing the character of a nation’s spirit and cultural psy-
chology of the people. Mythology is the spiritual source and an essential part of 
national culture and national culture spirit. Although mythology is the fictional 
story by people, not all fictions can become a mythology. Mythology about an-
cient times is the fruit of primitive culture, which is passed on by all the people 
in oral form. It is the dispensable reference when people study primitive culture 
and society (Xie, 1986: p. 10). Man Creation mythology is a kind of mythology. 
It conveys human’s understanding of the origin of human beings, which reveals 
the value orientation of the people in the nation. In view of this, the two Man 
Creation mythologies, Man Creation by Nuwa in China and Man Creation by 
the God in the west, are compared and analyzed in this paper. The comparative 
study shall be made through comparing and analyzing the characteristics and 
differences of Chinese and western value orientation in terms of behavioral 
thinking, marriage relation and man-god relation, so as to prove that the two 
mythologies, Man Creation by Nuwa in China and Man Creation by the God in 
the west, reflect the differences in value orientations between China and the west 
on behavioral thinking, marriage relation and man-god relation. 

2. Chinese and Western Behavioral Thinking Reflected in  
Man Creation Mythology 

Two different types of cultures produce two different ways of thinking (Xie, 
2003: p. 84). Thinking is formed by the brain processing and generalizing of the 
things in reality, which is presented by the form of implicit or explicit actions or 
verbal forms. 

Human thinking is the function of brain when brain develops to the advanced 
stage under the affluence of the production practice and it is the product of the 
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long-term development of human history. Behavioral thinking gradually evolved 
in the background of certain objective environment and historical-cultural en-
vironment. Different behavioral thinking reflects all the fields of knowledge in 
different nations. And the difference in the way of thinking is one of the impor-
tant causes of culture difference. Differences exist in Chinese and western beha-
vioral thinking and the origin of some can be found in Man Creation mythology. 

2.1. Behavioral Thinking Reflected in Man Creation by Nuwa 

In Man Creation by Nuwa, after the world was opened up, although there were 
already mountains and vegetation, insects and animals, fish and birds, yet no 
human beings were there and the world was still desolate and lonely. Walking on 
the desolate land, Nuwa felt quite lonely and she thought there would be vitality 
between heaven and earth if something was added to it. 

It can be inferred from these descriptions that in the beginning Nuwa didn’t 
want to create man and treat man as the highest beings between heaven and 
earth. It was because she felt quite lonely and she wanted to dispel this feeling of 
loneliness that she pinched soil and created man. This reflects that before acting, 
Chinese people’s impetus is emotional experience, which is a kind of external ac-
tion converted from the internal emotion. With this emotional experience, 
people realize their original purposes. 

Emotionalism can denote an inclination, which relies on or place too much 
value on emotion, as opposed to resorting to reason when dealing with reality. 
Chinese people are inclined to turn to their inner emotion when they are dealing 
with something, which presents a kind of emotionalism. Traditional Chinese 
culture dominated by the pursuit of human values is to illustrate illustrious vir-
tue, to renovate the people and to rest in the highest excellence. For Chinese 
people, goodness is the highest manifestation of life and is the foundation that 
determines man as man. The fundamental requirement of goodness is to main-
tain good collective interests and keep group harmony. The pursuit of goodness 
is the pursuit of value in one’s life and also the basic requirements of life (Du & 
Yao, 2000: p. 79). 

2.2. Behavioral Thinking Reflected in Man Creation by the God 

In Man Creation by the God, within seven days the God created all things. In the 
former six days, the God created the heaven and earth, the mainland and sea, 
animals and plants, sun and moon. The God let them live by their own and have 
their breeding and reproduction. On the last day, the God created man molded 
on his own image and let man manage the world. 

It can be inferred from these descriptions that the process of the God creating 
all things between heaven and earth in the previous six days and man on the last 
day was conducted after the God’s rational thought. The God first created all 
things, the foundation of the world, and at last created man, the manager of the 
world and the head of all creatures. The God wants human beings to manage the 
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world and maintain the order and stability of the world. The thinking of the God 
is rigorous and the world he created is a systematic unit. This reflects before 
acting, western people’s impetus is rational consideration. It is a kind of beha-
vioral thinking that put the systematic thinking into external action. 

In the West, people’s pursuit of values in life focuses on knowledge and truth. 
Socrates put that “Virtue is knowledge”, and he thought that ethical behavior 
must be founded on knowledge and derived from knowledge. Knowledge comes 
before ethics and is higher than morality. Goodness comes from knowledge and 
evil comes out of ignorance. In Plato’s mind, philosophers must first be a wise 
man. 

2.3. Characteristics and Differences of Chinese and Western Value  
Orientation of Behavioral Thinking 

In Man Creation by Nuwa, Nuwa felt quite lonely and in order to dispel this lo-
neliness, she pinched soil and created man. While In Man Creation by the God, 
in the former six days, the God created the heaven and earth, the land and sea, 
animals and plants, sun and moon, and on the last day, the God created man 
molded on his own image and let man manage the world. People’s social beha-
vior is constrained and driven by a certain social values (Xu & Mei, 2002: p. 44). 
From the above analysis, the implicit value orientation of behavioral thinking re-
flected in the two Man Creation mythologies can be found. 

Nuwa made man because she felt very lonely and after she made lots of men, 
she became happy and pleased. The whole process is filled with her inner feel-
ings. While in Man Creation by the God, there is no related description of the 
inner state of the God, either before or after creating man. The basic spirit of 
Chinese people in the moral behavior is featured by art, focusing on the inner 
experience and state. The basic spirit of the western culture is of reason and 
science, and this spirit is also reflected in social norm system and restraint me-
chanism. 

Chinese people’s emotionalism, which is reflected as Nuwa’s emotional need 
of creating man in the Chinese Man Creation mythology, can enhance the cohe-
sion of interpersonal relationship, which can create a warm atmosphere, meet 
people’s emotional needs, promote interpersonal harmony and social stability 
and develop a custom of mutual care and mutual help. However, it can also lead 
people to violate the nation’s laws and principles because of the emotionalism 
and it can be the hotbed of nepotism and partisanship (Wu, 2007: p. 186). More-
over, it may prevent people’s pursuing and concerning of knowledge, which ob-
jectively impedes the formation and development of science. 

The intellectualism in the West, which is reflected as the God’s logical think-
ing of creating man in the Western Man Creation mythology, emphasizes the 
consistency of knowledge and morality, especially the exploration of the natural 
science, which has fostered the intellectualism attitude in the West and the 
foundation of the rational thinking and scientific system. Thus, it promotes the 
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growth of western scientific spirit and the rapid development of natural science. 
However, because intellectualism emphasizes too much on the value of know-
ledge, west nations develop a traditional orientation that pays too much atten-
tion to knowledge and less to morality. Thus, it is likely to form a kind of moral 
nihilism in the West. In addition, because intellectualism neglects emotion, it 
leads to the weakening of people’s affection. With the development of market 
economy and the process of industrialization and the acceleration of urbaniza-
tion, the interpersonal emotion bond gradually becomes slack, which intensifies 
the nervy interpersonal relation and results in people’ frequent psychology ill-
ness, family crisis and turbulence of society. 

From the above analysis, it can be summed up that the value orientation of 
Chinese and western behavioral thinking presents different characteristics, and 
there is great difference between them and each with advantages and disadvan-
tages. When dealing with reality and making decisions, Chinese people are in-
clined to comply with their inner emotion, and their original motivations come 
from the satisfaction of their inner world; while people in the west tend to make 
rational thinking and analysis, and they prefer a scientific way of discussion. 

3. Chinese and Western Marriage Relation Reflected in Man  
Creation Mythology 

Marriage is a social union or legal contract between people that may create kin-
ship. It is an institution in which interpersonal relationships, usually intimate 
and sexual, are acknowledged in a variety of ways, depending on the culture or 
subculture in which it is found. In all the nations, marriage relation contains 
three elements, sex, marriage and reproduction; China and the West also have 
these elements. But in these three elements, about which is considered the basic 
and decisive one, China and the West is not the same (Liu, 2002: p. 127). The 
source of the difference between them can be found in the two Man Creation 
mythologies. 

3.1. Marriage Relation Reflected in Man Creation by Nuwa 

In Man Creation by Nuwa, it seemed that Nuwa could stop working when she 
made a lot of men by pinching clay. But like other animals, man dies. Nuwa 
thought about the way to let human beings exist all the time in the world, be-
cause it was too troublesome and laborious to make man without a stop. Then 
she took men and women together, and let them have their own offspring and 
take the responsibility of bringing up children. Thus, in this way, generation by 
generation, there are more and more people in the world. Nuwa established the 
original marriage in China. 

From these descriptions, it can be seen that China’s marriage is characterized 
as: the original purpose of Chinese marriage is to keep the continual existence of 
human beings in the world, but not to meet the emotional or physical needs of 
men and women. China’s marriage is based on family and maintaining family, 
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which means it neglects sex, the emotional and physical needs of human. 

3.2. Marriage Relation Reflected in Man Creation by the God 

In Man Creation by the God, after blowing life breath into Adam, God created 
man from clay. Because Adam was lonely, God decided to make him a spouse. 
When Adam was sleeping, God took out of his Rib and created Eve. When he 
woke up, Adam saw Eve and he said “This is now bone of my bones, flesh of my 
flesh, she shall be called woman.” So they went to live together. 

The descriptions in Genesis state that the reason why the God made a compa-
nion for Adam: because God thought Adam must be quite lonely on his own and 
the feeling of loneliness is a normal human emotion. Adam was happy to see Eve 
and they two lived together happily, which can prove that God’s decision is wise 
and right. It can be seen that western marriage is based on personal and physical 
emotion needs. In the West, the starting point of marriage is emotional or phys-
ical needs between men and women, but not breeding offspring or maintaining 
family. 

3.3. Characteristics and Differences of Chinese and Western Value  
Orientation of Marriage Relation 

In Man Creation by Nuwa, to let human beings exist all the time in the world, 
Nuwa took men and women together, and let them have their own offspring and 
take the responsibility of bringing up children. However, in Man Creation by the 
God, God made Adam a spouse so as to stop him from feeling lonely. And 
Adam lived happily with Eve. From the above analysis, the implicit value orien-
tation of marriage relation reflected in the two Man Creation mythologies can be 
found out. 

Chinese marriage relation is based on breeding offspring the first, marriage 
the second and physical need the last. In the West, the order is reverse: the bases 
of the western marriage relation are in the order of physical need, marriage and 
breeding offspring (Liu, 2002: p. 128). 

It is a deep national tradition to treat sex merely as a way of reproduction and 
use reproduction to negate sex (Zhang, 1990: p. 66). What is reflected in the 
Chinese Man Creation mythology is that Nuwa put men and women together 
and let them breed offspring. The combination made by Nuwa is to maintain the 
existence of human in the world. Therefore, in China, it poses no threat to mar-
riage if there is no love, but if a wife can’t bear a baby, the marriage will have no 
roots, which is very dangerous for marriage. Chinese marriage is based on 
breeding offspring and maintaining family, therefore such a marriage is relative-
ly stable. As Chinese marriage is on the reproduction basis, relatively speaking, 
sex is in a dispensable place. The meaning of marriage in Chinese culture is 
mainly understood as an extension of family and the blood of clan, so marriage 
is not treated as a personal fair, instead it is treated as a family matter, which in 
turn increases the stability of Chinese marriage. 
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Among all kinds of love, sex is the one which is the most enthusiastic, confus-
ing and stability-lacking (Wei, 1988: p. 250). What is reflected in the western 
Man Creation mythology is that the God’s original purpose is making Adam not 
feel lonely. Living with Eve, Adam felt quite happy because his emotional and 
physical needs were met. Based on sex, the western marriage always includes a 
kind of hidden crisis. Meanwhile, the western marriage is based on sex, and sex 
is purely human nature, so for westerners, in principle, marriage is firstly a fair 
of their own, but not of others. Therefore, westerners tend to choose their own 
spouses independently, and they can’t tolerate other people, including their 
parents, to make the choices for them. For westerners, marriage is personal and 
rooted in sex, and as a result, the western marriage is unstable and likely to 
change. Besides, the human nature, “grass is always greener on the other side of 
the fence”, strengthens the instability. Therefore, relatively speaking, western 
marriage lacks stability. 

Westerners view marriage differently from Chinese people. Because they be-
lieve that marriage is purely a private matter and no one else can interfere in it; 
and also they think that marriage is not an issue concerning morality. This is re-
flected as the God made Adam a spouse by taking out a rib from Adam, which 
showed the intimate relation between Adam and Eve. In the West, one has the 
right to choose a person that one loves most and then lives together with him or 
her. If they find their marriage is a mistake, they will make a second choice and 
find another one who is more suitable. If one in the couple falls in love with a 
third people, he or she will not be condemned. In their view, it is cruel to force 
two people live together without love. China’s traditional idea of marriage is that 
marriage should be a harmonious union forever and the couple can never 
change. The problem is that in real life, there are various problems that may 
make the family crack. Small problems can be mediated, but a big problem can 
be hard to solve. 

From the above analysis, it can be summed up that the value orientation of 
Chinese and western marriage relations presents different characteristics, and 
there is great difference between them and each with advantages and disadvan-
tages. Chinese marriage is based on breeding offspring and it is very stable and 
with a relative low divorce rate. While western marriage is on the basis of emo-
tional and physical needs, which is more suitable for human beings’ sentiment 
and affection. But it is not stable as Chinese marriage, so the divorce rate is rela-
tively high in western countries. 

4. Chinese and Western Man-God Relation Reflected in Man  
Creation Mythology 

Religion, a cultural category, can reflect value orientation of different nations. As 
for what the cultural foundation of religion is and how the initial momentum of 
religion is, it will eventually come to man-god relation. Man-god relation is an 
essential element of religion culture which plays an important role in forming 

https://doi.org/10.4236/ce.2018.915189


H. Yan, H. Y. Huang 
 

 

DOI: 10.4236/ce.2018.915189 2512 Creative Education 
 

the value orientation and its origin can be found in the two Man Creation my-
thologies. 

4.1. Man-God Relation Reflected in Man Creation by Nuwa 

In Man Creation by Nuwa, in order to maintain human’s existence in the world, 
Nuwa imitated the reproduction method adopted by all the things in the world 
and let men and women breed offspring. She established the regulation for hu-
man combination. Because they are god-like creatures, human beings must be 
different from other animals. Here, Nuwa made great contributions to the tradi-
tion of reproduction and marriage of human beings, so she is respected and ad-
mired by the descendants. People sacrifice this god with grand ceremonies, 
building alters in the country and setting up temples. And people also offer her 
with “Tao Lao” custom. People pray to her for a happy marriage and flourishing 
descendants. 

As it is reflected in the Chinese Man Creation mythology, the relation between 
man and god is a relation of praying for blessing and giving blessing. Man prays 
to god and prays for god’s blessing, removal of disasters and difficulties, a splen-
did harvest and a happy family. And god plays the role of blessing the masses. 
The essence in Chinese belief of fate is a relation which is an expression of belief 
and power, and an interest relation of China’s social network characteristics, a 
secular religion based on practical reason. None of them is a mere religion or a 
religious belief, that’s why people get confused about what Chinese people’s be-
lief really is. 

4.2. Man-God Relation Reflected in Man Creation by the God 

In Man Creation by the God, after Adam and Eve were created by the God, they 
two lived in the Garden of Eden. They were attempted by the snake and they ate 
the fruit of wisdom, committing the first crime in human history, which is 
known as the “original sin”. After they committed the crime, they were driven 
out of the garden by the God and they went to the world to undergo the hard-
ships of life. In the Christian doctrines, the biggest or even the whole mission in 
one’s life is in atonement for their ancestors’ mistakes and guilt. 

It can be inferred from the mythology that the western man-god relation is 
showing repentance and accepting repentance. Men show repentance to the 
God, and the God accepts their repentance and rescues their soul. The western 
man-god relation is a monotheistic religion which is centered Christianity. It’s 
an absolute relation and is based on the characteristic of absolute obedience. 
This relation between God and man surpasses any secular world relations and it 
forms three spirit requirements. First, the God is absolutely unique; secondly, 
one should have universal love for colleagues and treat the God as father; lastly, 
one has to transcending worldly fairs and let the law deal with right things. 
Christianity is not a legal part of itself. To this end, Christian belief overthrows 
the various gods in states and families, and breaks the families and the class sys-
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tems, establishing monotheism which has transcendence, and exclusiveness (Li, 
2006: p. 16). 

4.3. Characteristics and Differences of Chinese and Western Value  
Orientation of Man-God Relation 

In Man Creation by Nuwa, Nuwa made great contributions to the tradition of 
reproduction and marriage of human beings and she is greatly respected and 
admired by the descendants. People pray for a happy marriage and flourishing 
descendants from Nuwa. While in Man Creation by the God, having committed 
the “original sin”, Adam and Eve were driven out of the garden by the God and 
they went to the world to undergo the hardships of life. From then on, western-
ers have to atone for their ancestors’ mistakes and guilt to the God. 

When Chinese people believe in gods, they pay more attention to the practical 
use in daily life. And they adopt an attitude that they turn to gods only when it is 
necessary. They don’t need a certain god to rescue their soul. While in the west-
ern Christian belief, they should first admit their guilt and they believe that only 
the God can rescue their soul. In their eyes, the God is absolutely correct, 
all-powerful, omniscience and omnipresent (Zhu, 2002: p. 166). 

Chinese proverb, “Don’t have your cloak made when it begins to rain”, vividly 
expresses Chinese people’s religion outlook and the typical summary of 
man-god relation. This is reflected in the Chinese Man Creation mythology as 
that people worshiped Nuwa after she established marriage and people thought 
that she had a certain power of making human beings blessed with a lot of 
children. When it comes to a certain time, people pray for something from god. 
On the relation between man and god, in western culture, the God is higher than 
man and man can only express awe to the God, which is reflected as the God 
wanted Adam and Eve to obey the rule he had set. After they violated his rule, 
the God punished them. In Chinese culture, the relation between man and god is 
equal. Man doesn’t have to express awe to god and also there is no need to do so 
(Chen, 2003: p. 134). Generally, Chinese people hold a turning-away attitude to 
gods, because Chinese people believe in many gods and they would not feel 
guilty if they don’t worship a certain god. In the practical life of the West, people 
own everything to the God, and associate everything they have to the God. They 
have a strong sense of guilty which is caused by not worshiping the God. 

From the above analysis, it can be summed up that the value orientation of 
Chinese and western man-god relation present different characteristics, and 
there is great difference between them. Chinese man-god relation is a relation 
that man prays for blessing and god bestows blessing, while western man-god 
relation is a relation that man shows repentance and the God accepts repen-
tance. In daily life, Chinese people are inclined not to pray for blessing when 
there is no practical need, and their praying motivations come from the practical 
needs or certain purposes; while the people in the West tend to show repentance 
all the time whether there is guilt or not. 
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5. Conclusion 

In this paper, the two Man Creation mythologies, Man Creation by Nuwa in 
China and Man Creation by the God in the West, have been compared. And re-
spectively, the implicit Chinese value orientation and western value orientation 
in the two Man Creation mythologies have been studied. The characteristics and 
differences of Chinese and western value orientation have been analyzed from 
the three aspects: behavioral thinking, marriage relation and man-god relation. 
In terms of behavioral thinking, Man Creation by Nuwa reflects that Chinese 
people are emotionalists. When dealing with reality and making decisions, Chi-
nese people are inclined to comply with their inner emotion, and their original 
motivations come from the satisfaction of their inner world. Man Creation by 
the God reflects that people in the West are intellectualists. When dealing with 
reality and making decisions, western people tend to make rational thinking and 
analysis, and they prefer a scientific way of discussion. In terms of marriage rela-
tion, Man Creation by Nuwa reflects that Chinese marriage is based on breeding 
offspring and is relatively stable; while Man Creation by the God reflects that 
western marriage is on the basis of emotional and physical needs, which is rela-
tively instable. In terms of man-god relation, Man Creation by Nuwa reflects 
that Chinese man-god relation is praying for blessing and giving blessing; while 
Man Creation by the God reflects that western man-god relation is showing re-
pentance and accepting repentance. The study and analysis of the two Man Cre-
ation mythologies can help find the origin of Chinese value orientation and 
western value orientation. It is concluded from the comparative study in this 
paper that there exist the differences in value orientation between China and the 
West on behavioral thinking, marriage relation and man-god relation, and they 
can be reflected in the two Man Creation mythologies: Man Creation by Nuwa 
and Man Creation by the God. 
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Abstract 
Objective: To improve the teaching quality of water resources optimization 
teaching and train students to master advanced and quick methods or tech-
niques to solve the problems of integer programming of engineering projects. 
Method: This paper introduces LINGO software to solve integer program-
ming problems in integer programming teaching, and explains the entire 
process with the example. Results: Through the construction of the example 
model and the use of LINGO software, it shows that: the LINGO software 
programming language is clear; the solution to the programming problem is 
simple; the solution speed is fast; and the accuracy is high. Conclusion: 
LINGO software can solve complex integer programming models more easily 
and quickly. It has a wide range of applications and has a strong application 
value. 
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1. Introduction 

Water resources are the basic resources for the survival and development of hu-
man society. However, with the rapid development of economy and society, wa-
ter resources are facing the serious shortage, especially for the northwest and 
north China. So, it is necessary to optimize the allocation of water resources to 
achieve efficient water resources use. Optimal allocation of water resources re-
fers to the science of conducting limited and different forms of water resources 
assignment through engineering and non-engineering measures in a specific ba-
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sin or region with effective, fair and sustainable principles (Gan et al., 2000).  
The optimal allocation of water resources requires reasonable and effective 

water resources allocation to maximize the comprehensive benefits. So, it is ne-
cessary to use operational research knowledge to make reasonable allocation 
calculations. In general water resources planning models, the decision variables 
are usually specified as non-negative real numbers. However, all or part of the 
decision variables are integers in some actual works, like the deployment of per-
sonnel and equipment, the selection of investment projects, the development 
order of projects, etc. Therefore, the planning problem in which decision va-
riables (partially or completely) are integers is called integer programming (IP). 

After long-term development, integer programming has caused complexity in 
the solution process due to its special integer constraints or 0 - 1 constraints. The 
branch and bound method, the cut plane method and the hidden enumeration 
method in traditional mathematical theory cannot meet the requirements of 
high efficiency, accuracy and fastness in the field of water resources optimization 
configuration. At the same time, these methods are more suitable for integer li-
near programming problems. However, it is more difficult to solve the integer 
programming problem with nonlinear constrained or objective functions. At 
present, a variety of new algorithms and optimization software are introduced 
into the field of water resources optimization configuration to solve complex 
mathematical models. Wu et al. (1992) used FORTRAN language to carry out 
the programming of hidden enumeration method, and solved the problem of 
reclaimed water reuse. Zhou (1988) used FORTRAN language to program the 
branch and bound method, and solved the problem of mine water supply and 
drainage; Zhong (2005) and Huang (2009) used MATLAB to design the genetic 
algorithm, and solved the problem of the field planning of the sewage treatment 
plant and the optimization of the rural water supply scale in the plain area; Li et 
al. (2007) and Gao (2007) used Visual Basic 6.0 software to carry out the pro-
gramming of branch and bound method, and solved a series of problems in 
pump selection and the construction of rural drinking water safety project and 
water resources optimization in Binzhou City. Lovelady et al. (2009) used the 
Global Solver of the software LINGO to solve problem of integration of 
eco-industrial parks for managing water resources. Atilhan et al. (2012) used the 
software LINGO to solve problem of the optimization of macroscopic water de-
salination and distribution networks in Qatar. Singh et al. (2013) allocated 
available land and water resources in order to maximize net annual returns us-
ing the LINGO software. 

At present, these methods are trying to use the computer to solve the problem 
quickly. Although the solving problems of water resources optimization confi-
guration were solved in some cases, the following problems still exist: 1) pro-
gramming is complicated, especially for integer constraint processing; 2) algo-
rithm tends to be complicated, and now many methods are solved by introduc-
ing modern optimization algorithms, such as genetic algorithms, which brings 
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uncertainty to the calculation results; 3) there are still some problems with the 
integer programming problem for solving nonlinear constraint or objective 
function. 

This paper introduces LINGO software, a useful tool for solving planning 
problems. LINGO is a software for building and solving optimization models. It 
is convenient, fast and efficient in solving planning problem. At first, it can 
mainly solve linear programming problems and quadratic programming prob-
lems. With version update, currently LINGO can also solve the nonlinear pro-
gramming problem (Schrage, 1999, 2006). With its high-quality and efficient 
solving ability and strong pertinence, LINGO has become an important tool for 
solving optimization problems at present. At the same time, LINGO uses a 
common modeling language, which can be used to program optimization prob-
lems. There are certain built-in functions that allow users to use them during 
modeling. Because their language structure is relatively simple and intuitive, it 
can be used less command statement to describe complex mathematical models. 
It also provides an interface with other data files, which can easily solve the 
model, implement input and output of data, and analyze related problems. 

Usually, the use of LINGO software to solve the optimization problem mainly 
includes two major steps: first, the corresponding mathematical model was es-
tablished based on the actual problem analysis; second, the LINGO program 
codes were written based on the established mathematical model, and the result 
was solved by computer using its built-in algorithm. 

Based on the above problems, firstly, this paper introduces LINGO software, 
which was usually used in the field of solving planning problems, into the water 
resources optimization integer programming teaching. Next, this paper studies 
the feasibility of its application by examples, and clarifies the scalability of its ap-
plication. Finally, we think the LINGO software could improve students’ prac-
tical ability to solve complex engineering problems. 

2. The Integer Programming Model 
2.1. Integer Linear Programming Model 

The integer linear programming model is mainly composed of an objective 
function, several restrictions and integer constraints of decision variables. The 
model structure is shown in Equation (1). 
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The mathematical model of integer programming established by Equation (1) 
generally has the following characteristics: 1) it has all the features of the linear 
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programming model; 2) if the decision variables in the model are not all integers, 
it is called Mixed Integer (MIP); 3) if the decision variables in the model are in-
tegers, it is called pure IP planning (Pure IP, PIP) or all integer programming 
(All IP, AIP); 4) if the value of the decision variable in the model is {0, 1}, it is 
called 0-1 planning and assignment problem is a more special 0 - 1 planning. 

2.2. Other Linear Programming Model 

Some programming objective functions or constraints of some integer pro-
gramming models are not all linear functions or all are not linear functions, but 
some or all of the decision variables are integers. This kind of planning problem 
is also called integer programming, as shown in Equation (2). 

( )
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1 2

1 2

min

( ) 0 1, 2, ,
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≥ =
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                   (2) 

2.3. Built-in Function in LINGO 

LINGO software provides a number of simple built-in functions to efficiently 
and conveniently solve the integer constraints and 0 - 1 constraints in the above 
integer programming. For example, @bin(x) function, where x is 0 or 1; @gin(x) 
function, which limits x to an integer; @bnd(L, x, U) function, limits L ≤ x ≤ U; 
@free(x) function, the default setting of the lower bound of the variable is 0, that 
is, x can take any real number. 

3. Example 
3.1. Example Background 

This example is taken from the relevant data in Fang et al. (2003). Somewhere in 
northern Xuhuai, China, it is located in the semi-humid warm temperate climate 
zone. The average annual precipitation is about 800 mm and the interannual 
variation of precipitation is large. The surface runoff in the flood season ac-
counts for more than 80% runoff of the whole year. There is a reservoir with a 
capacity of 4.72 × 108 m3 as the main water supply project, and a pumping sta-
tion system with a pumping capacity of 8.00 × 108 m3·a−1. With the development 
of the local economy and economy, the demand for water is increasing year by 
year, and the contradiction between supply and demand is prominent. To solve 
this problem, the local government plans to build a batch of water supply 
projects during the 25-year construction planning period. It mainly includes: 
Project 1 raises the normal water storage level of the reservoir, improves the de-
sign standard of the reservoir, and increases its water demand capacity; Project 2 
repairs and expands the pumping station system to enhance the water diversion 
capacity; Project 3 opens a water diversion line for cross-border water diversion; 
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Project 4 builts groundwater exploitation facilities and rationally exploit and 
utilize groundwater resources. The relevant data is shown in Table 1 (where 
construction costs were estimated from the 1998 price index). Construction re-
quirements: The completion of the first two working hours can meet the water 
supply demand for more than ten years, while increasing the water supply is not 
less than 5.00 × 108 m3. In the calculation, it is assumed that there is no other 
limit on the water supply capacity and construction funds during the construc-
tion process, and the cash discount rate is 10%. According to this, the appropri-
ate engineering construction sequence is selected to minimize the cost. 

3.2. Model Establishment 
3.2.1. Objective Function 
The construction period of the project is 25 years, and 4 projects are constructed 
within this period. It is assumed that the construction period is divided into four 
construction periods, and only one project is allowed to be completed during 
each construction period. Therefore, the requested variable is xij, indicating the 
state of the i-th project in the j-th construction period. 

indicates that the -th project was built during the -th period

indicates that the -th project does not build during the -th period

1,

0,

, 1, 2,3, 4

ij

ij

i jx

i jx

i j

=
 =

=

，

， (3) 

where 
4

1
1, 1, 2,3, 4ij

i
x j

=

= =∑ . 

Create an integer programming objective function with the least cost goal: 
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where Pt is the total amount of cash posted; Ci is the construction fund for the 
i-th project; r is the cash discount rate, which is 10%. 
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where ti is the time required for the engineering capacity of the i-th project to 
meet the water supply needs. 
 
Table 1. Relevant data of a project planning. 

Number 
Project scale/100 million 

m³ 
Construction cost/100 

million yuan 

Engineering capacity to 
meet the demand for 

water supply/Year 

1 1.28 0.65 2.68 

2 5.50 1.05 11.58 

3 4.00 1.60 8.42 

4 1.00 0.40 2.11 
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3.2.2. Restrictions 
1) Constraints of engineering capacity increases water supply  

The engineering capability of the first two stages is required to be at least 5.00 
× 108 m3, thus,  

( )
4

1 2
1

5i i i
i

M x x
=

⋅ + ≥∑                       (6) 

where Mi is the engineering capacity of i-th project. 
2) Constraints of water supply demand time  
Require the first two phases to complete the project to meet the water demand 

requirement of not less than 10 years, thus, 

( )
4

1 2
1

10i i i
i

t x x
=

⋅ + ≥∑                       (7) 

where ti is the water supply demand time of i-th project. 
3) Constraints of project construction  
Because only one project can be built in each construction period, at the same 

time, each project can only be built once, thus, 
4
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According to formulas (4) to (8), the whole model for constructing the prob-
lem is shown in Equation (9). 
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3.3. Models Solving 

The built-in integer programming model is programmed in the LINGO software. 
The LINGO code is shown in Table 2. By calculating the above LINGO program, 
the following calculation results are obtained (see Table 2). 

3.4. Results 

From the program result, x21 = 1, x42 = 1, x13 = 1, x34 = 1 and the rest decision va-
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riables are 0. Therefore, the implementation order of the plan is Project 2, 
Project 4, Project 1, and Project 3. The minimum discounted construction cost is 
1.69 × 1.04 million yuan. According to the order of calculation results, the water 
supply growth demand can be satisfied for 25 years. 

 
Table 2. The LINGO code and the calculation results. 

The LINGO code The calculation results 

model: 
sets: 
P/P1..P4/:price;! Construction cost; 
T/T1..T4/:time;! Engineering capacity to meet the demand for water supply; 
C/C1..C4/:capacity;! Engineering capacity; 
links(P,T):x; 
endsets 
 
min=@sum(P(i):price(i)*x(i,1))+ 
    @sum(P(i):price(i)*x(i,2))*(1+0.10)^(-@sum(T(i):time(i)*x(i,1)))+ 
    
@sum(P(i):price(i)*x(i,3))*(1+0.10)^(-@sum(T(i):time(i)*(x(i,1)+x(i,2))))+ 
    
@sum(P(i):price(i)*x(i,4))*(1+0.10)^(-@sum(T(i):time(i)*(x(i,1)+x(i,2)+x(i,3)))
);!Objective function; 
@sum(T(i):time(i)*(x(i,1)+x(i,2)))>=10;! Constraints of water supply demand 
time; 
@sum(C(i):capacity(i)*(x(i,1)+x(i,2)))>=5;! Constraints of engineering capacity 
increases water supply; 
@for(P(j):@sum(C(i):x(i,j))=1); 
@for(P(i):@sum(C(j):x(i,j))=1); 
@sum(P(j):@sum(C(i):x(i,j)))=4;! Constraints of project construction; 
@for(P(j):@for(C(i):@bin(x(i,j))));!0-1 constraints; 
 
data: 
price=6400 10500 16000 4000; 
time=2.68 11.58 8.42 2.11; 
capacity=1.28 5.50 4.00 1.00; 
enddata 
end 
 

Local optimal solution found. 
Objective value:           16923.85 
Objective bound:          16923.85 
Infeasibilities:             0.000000 
Extended solver steps:      11 
Total solver iterations:      448 
Elapsed runtime seconds:   0.10 
Model Class:              PINLP 
Total variables:            16 
Nonlinear variables:        16 
Integer variables:          16 
Total constraints:          12 
Nonlinear constraints:      1 
Total nonzeros:           80 
Nonlinear nonzeros:       16 
Variable     Value        Reduced Cost 
PRICE(P1)   6400.000      0.000000 
PRICE(P2)   10500.00      0.000000 
PRICE(P3)   16000.00      0.000000 
PRICE(P4)   4000.000      0.000000 
TIME(T1)   2.680000      0.000000 
TIME(T2)   11.58000      0.000000 
TIME(T3)   8.420000      0.000000 
TIME(T4)   2.110000      0.000000 
CAPACITY(C1)  1.280000   0.000000 
CAPACITY(C2)  5.500000   0.000000 
CAPACITY(C3)  4.000000   0.000000 
CAPACITY(C4)  1.000000   0.000000 
X(P1, T1)   0.000000      0.000000 
X(P1, T2)   0.000000      1224.752 
X(P1, T3)   1.000000      0.000000 
X(P1, T4)   0.000000      0.000000 
X(P2, T1)   1.000000      390.2178 
X(P2, T2)   0.000000      0.000000 
X(P2, T3)   0.000000      0.000000 
X(P2, T4)   0.000000      2600.677 
X(P3, T1)   0.000000      5320.812 
X(P3, T2)   0.000000      855.1000 
X(P3, T3)   0.000000      0.000000 
X(P3, T4)   1.000000      1252.020 
X(P4, T1)   0.000000      0.000000 
X(P4, T2)   1.000000      2756.736 
X(P4, T3)   0.000000      1582.681 
X(P4, T4)   0.000000      1546.801 
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In Fang & Jiang (2003), the genetic algorithm was used to solve the model. 
The population size was 40 and the update algebra was N = 160. According to 
experience, the crossover probability was 0.8 and the mutation probability was 
0.02. The whole calculation process was carried out by using the FORTRAN 
language programming program. The results are consistent with the results of 
this paper, that is, the optimal construction order is Project 2, Project 4, Project 1, 
and Project 3, and the minimum discount construction cost is 1.69 × 104 million. 

Compared with genetic algorithm in study Fang et al., the result of LINGO 
software is consistent and solving speed of LINGO is more quickly. This shows 
that LINGO software has obvious advantages in solving planning problems, and 
has a wide application space in solving water resources optimization problems. 

4. Conclusion 

Compared with other software to solve integer programming problems, due to 
some efficient built-in functions, especially @bin and @gin functions, you can 
directly constrain the decision variables to 0 - 1 or integers, which makes pro-
gramming difficulty of LINGO software reduce and effectively improve the ac-
curacy and reliability of the calculation. At the same time, LINGO software can 
also solve nonlinear programming problems, which makes it more widely used, 
especially for integer programming problems. 

This paper uses LINGO to solve the example, which shows that LINGO can 
greatly reduce the complexity of the problem-solving process and avoid the dif-
ficulty of programming caused by introducing complex algorithms. At the same 
time, the LINGO programming language is more concise than other software. 
For simple cases, the program code is no different from the mathematical model. 
For relatively complex cases, the “set” can be used to program the model in a 
concise manner. LINGO software can play a larger and more effective role in the 
integer programming problem of water resources optimization configuration. 
Although the data volume of this example is small and the planning model is 
relatively simple, it has highlighted the advantages of LINGO software. For 
complex water resources optimization configuration planning model, LINGO’s 
advantages will be more obvious. Students could use the advanced software to 
solve the complex water resources optimization integer programming model 
based on the traditional integer programming solution. It is beneficial to culti-
vate college students’ innovative thinking and innovative consciousness. 
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Abstract 
Τhe aim of the present study is to adapt the “Teacher Multicultural Attitude 
Survey (TMAS)” developed by Ponterotto, Baluch, Greig, & Rivera (1998), to 
Greek teachers. More specifically, it examines the reliability and validity of the 
“Teacher Multicultural Attitude Survey (TMAS)” as an appropriate instru-
ment for the evaluation of Greek teachers’ multicultural attitudes. The Greek 
version of the questionnaire was administered to 273 teachers from different 
regions of Greece and its validity and reliability were tested. The data analysis 
led to a three-factor structure. The results indicated that the Greek version of 
the “Teacher Multicultural Attitude Survey (TMAS)” is a reliable psychometric 
tool and can be used to evaluate Greek teachers’ style toward multiculturalism. 
 

Keywords 
Multiculturalism, Teachers, Attitude inside Classroom, Teacher Multicultural 
Attitude Survey (TMAS), Confirmatory Factor Analysis 

 

1. Introduction 

The multiculturalism of the classroom constitutes a reality of the Greek educa-
tional system that has been included in the programs of teachers’ training and 
education the last years.  

Multicultural education is associated with inclusive educational policies and 
educational practices for culturally diverse students and educators at all educa-
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tional levels. The tendency of the ongoing rational, ethnical and linguistic variety 
between the first and second grade students is willing to be continued in the 
most countries (Turner, 2007) and according to educational planning, is esti-
mated that till 2020, 48% of the first and second grade students in education will 
be colored (Pallas, Natriello, & McDill, 1989).  

The cultural knowledge is a main advantage and characteristic of all teachers 
(Chamberlain, 2005). Teachers’ attitudes and abilities that facilitate the cultural 
characteristics of the students are a necessity for an appropriately trained teacher 
(Banks, 2004).  

The necessity of the cultural knowledge as well as the influence that the various 
cultural and ethnic aspects exert in the educational process (Capella-Santana, 
2003) is enhanced from the fact that the cultural misunderstandings of the teach-
ers can affect importantly the measurement of their students’ abilities (Banks, 
2004). The classroom climate, the teaching content and the way of teaching, as well 
as the individual student progress of the classroom students are important factors 
being affected by teachers’ attitudes and expectations (Graybill, 1997). Moreover, 
research studies have referred the correlation between the student progress and 
the teachers’ expectations (Dusek & Joseph, 1983; Good & Weinstein, 1986). 

2. Teacher Multicultural Attitude Survey 

One of the most characteristic scales about the measurement of teachers’ attitude 
towards multiculturalism is the (TMAS) Ponterotto, Baluch, Greig, & Rivera 
(1998), an estimation scale of the teachers’ attitude towards multiculturalism. 
According to Ponterotto, the teachers that are aware of the current multicultural 
reality of the societies, confront the cultural variety as a qualification and there-
fore they consider as important issues related to multiculturalism to be included 
in their teaching subjects and in the training programs for teachers (Ponterotto 
& Pedersen, 1993).  

Dotger (2010) used the specific scale in an educational training program of 
teachers, the Parent/Caregiver Conferencing Model (PCM), with very satisfying 
results. Moreover, Szabo and Anderson (2009), in their survey regarding the at-
titudes of candidate teachers towards the multicultural environments used Pon-
terotto’s scale and confirmed the criterion validity (criterion validity) and the re-
liability of the specific scale. Lee, Summers, & Garza (2009) gathered alike results 
in their research regarding teachers.  

The aim of the present study is to contribute to the development of the ap-
propriate instruments of the impression of the teachers’ attitude towards class-
room multiculturalism through exploring the psychometric properties of the 
Teacher Multicultural Attitude Survey, TMAS, in Greek reality. 

3. Methodology 
3.1. Participants 

The participants of the survey were: 1) Ν = 273 teachers of the secondary educa-
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tion and masters of Informatics who were working as teachers in first grade 
education and were attending the Annual Program of Pedagogical Training of 
School of Pedagogical & Technological Education during the academic years 
2008-2013.  

(110 males and 163 females) The Mage was 32.7 years old (SD = 4.16) (Table 
1(a)). 

 
Table 1. Allocation (absolute and relative frequencies) of the sample’s demographic 
characteristics. 

(a) 

Characteristics Ν % 

Sex 
Male 

Female 

 
110 
163 

 
40.2 
59.8 

Age 
Up to 40 
41 to 50 

Above 51 

 
148 
100 
25 

 
54.2 
36.6 
9.2 

Previous Employment 
Up to 10 years 
10 to 20 years 

More than 20 years 

 
130 
120 
23 

 
47.6 
43.9 
8.5 

Further Education 
(Msc. or Phd.) 

Has got 
Has not got 

 
 

50 
223 

 
 

18.3 
81.7 

School Area 
Athens - Thessalonica 

Urban areas 
Semi urban and campestral areas 

 
160 
80 
33 

 
58.6 
29.3 
12.1 

(b) 

Characteristics Ν % 

Sex 
Male 

Female 

 
11 
19 

 
33 
67 

Age 
Up to 40 
41 to 50 

Above 51 

 
10 
15 
5 

 
33.3 
50 

16.7 

Previous Employment 
Up to 10 years 
10 to 20 years 

More than 20 years 

 
10 
15 
5 

 
33.3 
50 

16.7 

Further Education 
(Msc. or Phd.) 

Has got 
Has not got 

 
 
5 
25 

 
 

16.6 
83.4 

School Area 
Athens - Thessalonica 

Urban areas 
Semi urban and campestral areas 

 
20 
7 
3 

 
66.6 
23.3 
10.1 
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2) 30 teachers (Mage = 35.1, SD = 4.26) from the wide area of Attica were used 
in order to test the reliability control of the Scale by the test-retest method 
(test-retest reliability) (Table 1(b)). This sample size is generally small (50 par-
ticipants should be better). 

3.2. Research Instruments 

The teachers who participated in the current research completed: 1) one extem-
porary questionnaire with demographic information such as sex, age, basic edu-
cation level, accessional education level, previous employment and the school 
area, as well as 2) the Teacher Multicultural Attitude Survey Scale, TMAS, of 
Ponterotto et al. (1998).  

3.3. Description 

The scale is an extemporary instrument which included 51 questions in its initial 
form coming from team discussion and literature review. Later, the questions 
were lowered to 31 in order to reflect positive and negative direction and it fi-
nally includes 20 questions in its final form which are placed according to a 
5-point Likert scale. The grading comes out by the total calculation of the 20 
statements-questions of the scale. Higher score indicates positive attitude of the 
teachers, recognition of the problems that result from the existence of foreign 
students in their classrooms and caring about their solution.  

3.4. Greek Translation 

The scale was accurately translated to the Greek language by the reversed trans-
lation method. At first, the scale was translated in Greek from the writers of the 
current study. The comparison of the Greek attributions of the questionnaire led 
to necessary language modifications where the 19 of the 20 questions were used 
because the question Nr. 5: “I often invite members of the greater family (i.e. 
cousins, grandparents, godparents, etc.) to attend the parents-teachers sessions” 
does not correspond to the Greek reality.  

The question eliminated will not affect the overall effect of the questionnaire. 
The reversed translation of the questionnaire was operated from two single bi-

lingual psychologists whose translations were identified with the initial interpre-
tation. The above procedure led to the final form of the Greek scale. 

Ponterotto et al. (1998) refer that during the development of the TMAS scale 
the internal consistency, the reliability of the recall examinations, the criterion 
and the convergent validity were examined. TMAS has credibility coefficient 
Cronbach’s alpha 0.86 and in three weeks test-retest examination which was op-
erated in a sample of 16 students of Pedagogics, the credibility coefficient was 
found 0.80 (Ponterotto et al., 1998). Other studies give credibility coefficient 
Cronbach’s alpha 0.82 (Cicchelli & Su-Je, 2007). 

4. Results 

Test-retest method as well as the internal consistency method was adapted in 
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order to operate the reliability control of the Greek questionnaire. The internal 
consistency of the questionnaire was examined by the Cronbach alpha tech-
nique, while in the test-retest method the Pearson consistency coefficient was 
used. The lack of a research instrument, similar to the questionnaire which was 
under examination, calculated in the Greek reality led to the inability of its va-
lidity control. 

4.1. Control of the Internal Structure of the Teacher Multicultural  
Attitude Survey Scale, TMAS  

In order to examine the structure of the examined questionnaire the exploratory 
factor analysis was adapted according to the main components method. Ponte-
rotto, Baluch, Greig, & Rivera, (1998) found a single factor according to the factor 
analysis about the control of the internal structure of the initial scale. The factor 
analysis of the scale data revealed three factors fluctuating from 5.53 to 1.34. 
Questions Nr. 6 and 8 were deducted from the analysis since they were pointing 
out to 2 factors. The formation of the factors pointing out of the scale’s state-
ments is appeared in Table 2.  

The first factor, which defines the 30.96% of the total fluctuation was named 
“teachers attitude towards multiculturalism”. The second factor defines the 
8.28% of the total fluctuation and constitutes the type “Emphasis of the educa-
tional system on multiculturalism”. The third factor which defines the 7.44% of 
the total fluctuation was named “Satisfaction from teaching in multicultural 
classrooms”.  

4.2. Reliability Control of the Teacher Multicultural Attitude  
Survey Scale, TMAS 

In order to control the reliability of the questionnaire with the test-retest method 
(test-retest), another group of teachers (N = 30) completed the questionnaire 
twice during one month. From the answers to these two allowances of the Scale 
to the teachers a high consistency coefficient came out (r = 0.77, p < 0.001). 

Also, the internal consistency method was used (internal consistency) and 
more specifically the Cronbach alpha (a) in order to calculate the stability of the 
answers for every single criterion of the questionnaire. The consistency coeffi-
cients Cronbach alpha (a) of the scales are presented in Table 3. 

According to Table 3, the consistency coefficients Cronbach alpha (a) fluctu-
ate from 0.73 to 0.84. As a result, the Scale can be assumed as reliable and the 
same goes for its adaptation to Greek people from teachers.  

5. Discussion 

The aim of the current study was to explore the psychometric properties of the 
“Teacher Multicultural Attitude Survey, TMAS” in Greek teachers, in order to 
create a reliable instrument appropriate to appreciate the teachers’ attitude to-
wards classroom multiculturalism.  
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Table 2. The formation of the factors pointing out of the 17 statements. 

STATEMENTS FACTORS 

Teachers attitude towards multiculturalism (a = 0.84)    

Teachers ought to be aware of the cultural background of their students. 0.85   

In order to be an effective teacher someone must be aware of the cultural 
differences of his students. 

0.78   

The training about multiculturalism can help me in order to work more 
effectively with a culturally differentiated audience. 

0.76   

The teaching methods must be adapted to the needs of the culturally  
uneven rates. 

0.75   

I believe that the role of the teacher must be redefined in order to be  
adapted to the needs of the students with different cultural background. 

0.55   

The training of the teachers about multiculturalism topics is not necessary. 0.53   

I can learn many things from students with different cultural backgrounds. 0.53   

Independently of the rational and the national composition of my classroom 
it is important for all of my students to be aware of the cultural unevenness. 

0.53   

Emphasis of the educational system on multiculturalism (a = 0.74)  

Current analytic studies programs emphasize excessively on  
multiculturalism and on differentiation. 

 0.77  

Sometimes I think that inordinate emphasis is given on sensitization and 
training of the teachers in relation to multiculturalism. 

 0.72  

Teaching topics which refer to cultural unevenness will only succeed in 
causing classroom conflicts. 

 0.60  

I am aware of the different cultural backgrounds of my classroom students.  0.55  

Students must only communicate in the Greek language in the school  
environment. 

 0.55  

Being aware of the multiculturalism is not coherent to the subject I teach.  0.50  

Satisfaction from teaching in multicultural classrooms (a = 0.73)    

As the classrooms become more culturally differentiated the teaching  
profession comes more satisfying. 

  0.75 

I feel satisfaction when I teach in culturally uneven classrooms.   0.70 

As the classrooms become more culturally differentiated the teaching  
profession comes more satisfying. 

  0.67 

Eigenvalues 5.573 1.490 1.34 

% of Variance 30.96 8.28 7.44 

 
Table 3. Consistency coefficients Cronbach alpha (a) of the Teacher Multicultural 
Attitude Survey Scale, TMAS. 

Scales Alpha 

Teachers attitude towards multiculturalism 0.84 

Emphasis of the educational system on multiculturalism 0.74 

Satisfaction from teaching in multicultural classrooms 0.73 
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The test-retest and internal consistency methods were used for this purpose 
and the reliability of the Teacher Multicultural Attitude Survey, TMAS, was con-
firmed. Three factors came out from the factor analysis: 1) Teachers attitude to-
wards multiculturalism, 2) Emphasis of the educational system on multicultu-
ralism and 3) Satisfaction from teaching in multicultural classrooms. 

The structure of the Greek Scale does not absolutely correspond with the 
structure of the initial one, something that is acceptable since the cultural cha-
racteristics of every crowd differentiates greatly. While the first factor “Teachers 
attitude towards multiculturalism” also exists in the initial Scale too, the other 
two factors appear in the Greek version of the Scale.  

The second factor “Emphasis of the educational system on multiculturalism” 
can be excused from the structure of the Greek society which does not have great 
experience towards the multicultural education. It is bibliographically referred 
that the differences in the Scale of the multiculturalism are observed in social 
environments which do not have a longtime experience of conjunction with na-
tionally cultured differentiated people (Bostic, 2006). The social environment is 
modulated from the choices and the legitimate adjustments of each time author-
itative state. 

Finally, the third factor “Satisfaction from teaching in multicultural class-
rooms” is related to the training of the Greek teachers as far as topics of multi-
cultural education are concerned. In the Greek state’s educational politics, the 
assimilative education model was dominated till 1990 in all the education levels. 
Continuously, the first attempt of approaching the intercultural education was 
made without the existence the adequate infrastructures, analytic education 
programs, school textbooks, teachers training and further education concerning 
the operation of the specific model till today. The teachers state that they do not 
have cultural adequacy and preparation for the teaching of the foreign people 
(Nikolaou, 1999; UNICEF, 2001). The inability to manage the discreteness of 
their multicultural classroom affects their attitude towards it. 

6. Conclusion 

The results of the current research lead to the conclusion that the Teacher Mul-
ticultural Attitude Survey, TMAS, constitutes a reliable instrument and it can 
be used in the Greek population. One of the Scale’s limitations is that it was giv-
en to a small sample of teachers, something that constitutes a problem about re-
search in Greece. Further research is required in order to understand the varying 
nature of the multiculturalism and help us to understand people much better as 
well as their attitude towards multiculturalism.  

With the limitations given above, the authors believe that the spirituality 
questionnaire represents a valid instrument to assess four core dimensions of 
spirituality. Even in the event of weak loadings, which was not the case in the 
present investigation, the sample sizes were large enough to give valid results. All 
scales present with good reliability and a clear structure almost identical in the 
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two samples. The questionnaire is easy to apply, and respondents usually have 
no problems filling it out. Items are clearly worded and the answering categories 
seem adequate. The authors hope that the spirituality questionnaire will en-
courage others to do research in a field which is important for many patients but 
has been almost overlooked in medical research. 
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Abstract 
Thesis writing is a skill that every PhD candidate must acquire to convey his 
or her research findings clearly. The main objective of this paper is to facili-
tate the thesis writing process so that PhD candidates understand what a PhD 
thesis is and can write their thesis correctly and scientifically. The methodol-
ogy used in this research was descriptive as it discusses and describes the var-
ious parts of thesis writing process and explains how to do it in a very simple 
and understanding language. As thus, this article outlines the various steps of 
thesis writing to guide the PhD candidate so that the task of PhD thesis writ-
ing becomes manageable and less daunting. This research is a useful roadmap 
especially for students of the social sciences studies. Further, in this paper, 
research procedure and thesis writing strategies are explained in a simple 
manner. This paper adopts a how-to approach when discussing a variety of 
relevant topics, such as thesis introduction, types of introductions, introduc-
tion statements, problem statement, research questions, hypothesis and con-
tributions of the study. This paper has 5 parts: Introduction, Literature Re-
view, Methodology, Results and Conclusion. The introduction chapter is dis-
cussed in this paper. I will discuss the rest as a series in the future. 
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Thesis Writing Process, Learning and Teaching, PhD, Social Science,  
Research Methodology, Introduction 

 

1. Introduction 

Before you write your introduction, you must know what a research is first. It 
makes every stage of writing easier. Research is defined as a premeditated inves-
tigation using scientific methodology (quantitative, qualitative, experimental, 
observation and so on) to solve a serious problem (not ordinary problem), thus 
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creating additional (new) knowledge. Research is also regarded as an inquiry of 
reality about something by testing a hypothesis, answering questions, generating 
new queries, finding solutions, and creating new knowledge. The new knowledge 
must be applicable/defensible and challengeable by other researchers, besides 
lending itself to generalization. For a piece of exploration to qualify as a re-
search, it must pass through a set of rigorous examinations, such as validity 
(logical procedure to answer a question), reliability (quality of measurement), 
and unbiased conclusion (adequate measures are taken to make sure that it is 
free from individual interest). As such, a PhD thesis must meet the above condi-
tions of a scientific research procedure (Mincu, 2015). 

2. Problem Statement 

Thesis writing is a skill that every PhD candidate must acquire to convey his or 
her research findings clearly. Unfortunately majority of PhD candidates find it 
difficult to finish their thesis on time because of confusion and lake of expertise. 
Most of them in deed do not know how to write the PhD thesis correctly and 
scientifically. 

3. Objectives 

1) To help PhD candidates in writing scientifically correct PhD thesis.  
2) To describe PhD thesis writing process. 
3) To assist PhD candidates to understand what PhD means.  

4. Methodology 

The methodology applied in this research was descriptive as it discusses and de-
scribes the various parts of PhD thesis and explains the how to do of them in a 
very simple and understanding language. Descriptive analysis is applied to ex-
plain the basic features of thesis writing process (García & Fombona, 2015). De-
scriptive method is very useful in providing basic summaries of the chapters 
(Al-Raqqad et al., 2017). The following are the process of PhD thesis writing 
process.  

4.1. Introduction Writing Process 

An introduction is the most difficult parts of a PhD thesis. The introduction 
opens a dialogue with your examiner or reader. As such, a good introduction is 
critical to capturing the attention of your readers and engaging their interest in 
your research. Your introduction must convince your reader that you are the 
right person among thousands of researchers. You must also show your reader 
how you going to fulfil their needs and what exceptional benefits they can get 
from you as a researcher. You should convince your readers that you are an au-
thority on the subject of investigation (Faryadi, 2017). Consult your supervisors 
or your department about the format of your thesis before starting to write. In-
stitutions may vary in their requirements with regard to thesis-writing. Never-
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theless, the following checklist provides some general guidelines: 
1) Consult your supervisors. 
2) Familiarize yourself with the style or format of thesis writing. 
3) Decide on the word length. How many words your thesis should be. 
4) Learn more about referencing styles. 
5) Make sure you have all the necessary information for the reference section.  
6) Learn about indexing of your thesis. 

4.2. Tips for Writing the Introduction 

1) State the problem or phenomenon to be investigated.  
2) Identify the party affected by the problem. 
3) Explain how you plan to solve the problem.  
4) Convince the reader that you are qualified and equipped with the right me-

thods of solving that problem.  
5) Highlight the benefits of solving the problem.  
6) Tell the reader what results you anticipate.  
a) As evident from the above, in your introduction, you should communicate 

the rationale of your research. Explain the importance of your research. Even 
though your research introduction chapter has no word limit, being concise 
helps your readers to comprehend quickly the major issues in your research. 
When you eventually start writing the introduction, start with some relevant 
general statements before gradually narrowing it down to focus on the crucial 
issues such as your research problem, questions, objectives and hypothesis. 
Here, you explain briefly your research problem and how you plan to solve it. 
Your introduction must be motivating and captivating enough so that the 
reader will want to read on to find out more. 

b) It is assumed that your introduction is prepared for readers who have ade-
quate knowledge of your discipline. Your introduction includes many crucial 
aspects of your thesis. Readers may want to know whether it is your own 
discovery, or you are continuing a previous study. If it is your own scientific 
discovery, then you must make it clear how the findings will add to the ex-
isting knowledge (Kafes, 2018). Your reader would also want to know more 
about the concepts used in your research, the objectives of the research, and 
the methodology employed. You could also discuss the obstacles encoun-
tered, if any, and the limitation of your research. 

4.3. Roadmap for Developing Your Introduction 

1) Write clearly.  
2) Be precise and concise in your introduction.  
3) State your problem statement clearly and explain why the problem is worthy 

of investigation. 
4) State your objectives clearly. 
5) State your hypothesis and explain briefly how you would test it. 
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6) Keep the best for the last. Your introduction is one of the best parts of your 
thesis. If it is possible, write it once everything is finished. In this manner, 
you will not miss anything important and significant.  

As you can see from the above guidelines, the introduction is crucial in con-
veying your ideas, thoughts and your message to the world. A good introduction 
paves the way to showcasing your thesis. As such, while it is important to convey 
your message loud and clear, your introduction must be well-organized, con-
vincing, and be engaging. Prepare your introduction as a preview to your readers 
so that they can judge the rest of your work and its significance at a glance 
(BCCC Tutoring Centre). 

4.4. Type of Introductions 

1) Illusion Introduction: Start your introduction with an illusion style state-
ment so that your reader cannot resist reading on.  

2) Analogue Introduction: Start your introduction with a comparison so that 
your reader is eager to know the differences.  

3) Narrative Introduction: Start your introduction with an eye-catching story 
to capture your reader’s attention. 

4) Descriptive introduction: Start your introduction with a descriptive state-
ment about your title. Once you start describing something, readers become 
eager to continue reading.  

5) Definition Introduction: You may begin your introduction by defining a 
part of your topic, thus creating a knowledge transferring environment for 
your reader.  

6) Example Introduction: Begin your introduction with an interesting example 
so that your reader takes it as personal motivation for writing his/her own 
thesis introduction. 

7) Question Introduction: Start your introduction by posing a question; it will 
keep your reader thinking and yearning to know the answer. 

8) Statistic Introduction: You can start your introduction with statistics con-
cerning the parties affected by the problem that you will investigate.  

9) Quotation Introduction: Start your introduction with a quotation that is re-
levant to PhD thesis writing so that your reader takes it as a personal motiva-
tion.  

4.5. What Is an Introduction Statement? 

Your thesis statement is a declaration of your topic and a claim of how you are 
going to prove or disprove your problem. It is found in the first paragraph of the 
introduction where you declare that you have an important subject to present. 
Your argument should be persuasive or informative. In any of these two me-
thods of presentation, you show your assertion and view point about your entire 
thesis to your readers (Koçyigit & Erdem, 2018). Here is how you write a good 
thesis statement: 
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1) Make an assertion about your style of interpretation. 
2) Capture the attention of your reader. 
3) Know what your readers anticipate and provide them with answers. 
4) Challenge your peers about the severity of the research problem and put for-

ward your proposal for a solution. 
5) Finally, organize existing evidence relevant to the problem and interpret it 

clearly and logically. 
As apparent from the above roadmap, develop your thesis statement (intro-

duction) starting from a general argument and narrowing it to focus your ratio-
nale on how the research should proceed. The rest of your paragraphs in your 
introduction should support your claims. Don’t argue on facts, but use them to 
prove or disprove your claims. Always give evidence from scholarly documents. 
In short, your statement is a fundamental part of your introduction. So, write 
your statement carefully and thoughtfully. After all, the main purpose of your 
introduction is to introduce your topic to the readers (Banus & Dauda, 2015). 
Take note that readers may not read your introduction until the end if you fail to 
capture their attention and interest. Your introduction can only stand out if you 
relate it to everyday life and convince readers of its practical importance. Hence, 
your introduction must be motivating, current, and be based on a strong me-
thodological and theoretical certainty.  

4.6. How to Write Your Problem Statement 

The problem statement states a specific condition (issue) that needs urgent at-
tention and a possible solution. As a researcher, show your readers how your 
investigation will fill or narrow the gap in existing literature. An excellent prob-
lem statement is just a line or two. The rest of the paragraph(s) is its elaboration, 
discussing a possible solution and most importantly, why it is a problem that 
needs urgent attention (cite scholarly references). The problem must generate 
questions for the researcher to answer (Faryadi, 2012).  

A PhD thesis problem statement must seek to answer the following questions:  
1) What is the problem?  
2) Where is the problem?  
3) How can the problem be solved?  
4) Why do you want to solve the problem?  
5) Is the problem a current issue?  
6) Will the problem persist if it is not solved?  
7) Who are affected adversely by the problem?  
8) Will this problem prove or disprove existing knowledge?  

In short, the problem statement describes an existing issue which is so grave 
that it must be addressed. Generate questions about your problem statement and 
try to answer those questions to prove or disprove your research problem. 
Hence, the research problem is the main part of any scientific enquiry (Jacobs, 
2013). 
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4.7. Importance of the Problem Statement 

1) It highlights the importance of your thesis topic. 
2) It creates interest among researchers. 
3) It adds new knowledge. 
4) It identifies a gap in the literature. 
5) It indicates a need for future research. 
6) It stimulates thinking about what else is required to solve future related 

problems. 

4.8. Some Don’ts When Writing a Problem Statement 

1) Is it researchable? If your problem is so difficult or complex that it is beyond 
the ability of the researcher, then it will lead to a wastage of time and re-
sources. 

2) Do you have relevant scholarly documents? If nothing has been written about 
your research problem, perhaps the problem is not worthy of investigation. 

3) Are you a suitable person to do this research? Are you qualified? Do you have 
the necessary skills to carry out this study? If your answer is no, then time 
and resources will go to waste if you proceed. 

4) Will solving the problem bring practical benefits? Do you think this research 
contributes to society? Will it bridge the knowledge gap? Is your research 
challengeable? Which category of society will benefit from this research?  

4.9. Selection of a Research Problem 

1) Interest: Pose a problem that you find it fascinating so that you will be mo-
tivated to investigate it further. 

2) Knowledge: Do a background study of your research problem so that you 
can discuss it with conviction and authority. 

3) Conceptual frame work: Your research problem must be theoretically and 
conceptually sound. 

4) Data availability: Investigate a problem that you can find materials and 
sources to support your investigation. 

5. How to Write Your Research Questions 

The research question is one of the essential parts of a thesis. It focuses on the 
study, regulates the methodology, and guides all the stages of investigation, 
analysis, and finally answers the problem statement. There is a difference be-
tween your topic and your research question. The topic is meaningless without a 
good research question. Your research question should reflect and elaborate a 
deeper understanding of your topic (Demir Kaçan, 2015). Your research ques-
tion should also seek to erase all ambiguity about your research problem.  

It may even guide you in the type of investigation you should conduct, identi-
fy the type of data you should collect, and lead you to a proper analytical ap-
proach of your data. In short, a good research question helps you to focus on fi-
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nishing your investigation without wasting much time and resources. Moreover, 
good research questions create a corridor to your research. They act even like the 
spine of your proposal and later, your thesis. Good questions are the ones that 
can be answered by researchers as they are supported by evidence. In short, good 
research questions that lead to investigations help eliminate serious problems 
from our society (Tenenberg, 2014). 

5.1. Writing Research Questions 

1) Choose a topic that interests you and your readers. It must be 
thought-provoking. Make an investigation of your topic by going through 
scholarly journals to see what questions are raised by your peers. Take note 
of what questions are not raised so that you can add them to your list. Your 
research question should not be answered just by simple facts; it should re-
quire critical analysis and field-tested research. Your research question 
should not cover an area that is too broad or too narrow. If it is too narrow, 
you will have difficulty finding relevant information.  

2) Do not forget to show your research questions to your supervisor before 
going into details.  

When formulating research questions, we ask how the research problem ori-
ginated and subsequently progressed to a serious state. Researchers ask ques-
tions and put their hypotheses in context. The hypothesis indicates the research-
er’s line of thinking as he/she predicts specific relationships or situations. It may 
turn out to be true or false. As such, in order to hypothesize or make predictions, 
researchers need relevant knowledge and skills. To prove or disprove a hypothe-
sis, researchers are compelled to ask questions about the problem to be studied.  

They test the questions in the field by gathering relevant information and data 
to test their hypotheses, and by conceptual knowledge and thorough analytical 
investigation. When researchers carry out an investigation about a specific 
problem, they ask questions that require either a description or explanation. E.g. 
Does a skillful and knowledgeable person perform well in the field? Questions 
may also indicate what, where, and when a problem occurs. With explanatory 
questions, researchers always start with why. For instance: Why did the wall of 
that building collapse? What was the cause of it? Research questions can also in-
dicate future events. What will be the final grade of your students once they use 
the new information system in their classroom? This type of question is a hypo-
thetical or predicted question. It is all about state of the mind and understanding 
of the researcher. Prediction is not real knowledge. It becomes knowledge once it 
is investigated and proven. Beside descriptive or explanatory questions, re-
searchers may also ask open-ended and closed-ended questions to solve research 
problems. A closed-ended question is just the opposite of an open-ended ques-
tion.  

A closed-ended question requires an answer that is either Yes or No. Did you 
attend your History class this evening? Answer: Yes/No. For an open-ended 
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question, there is no specific response. It is open to discussion. For example: 
What do you think about my class performance this morning? You can see that 
the answer is not Yes or No, but it requires an opinion. Hence, as a researcher, 
you are required to ask various types of questions in order to obtain the neces-
sary information for your study.  

5.2. Why Do Researchers Ask Question? 

1) Questions guide the researcher to find suitable answers to solve the research 
problem. 

2) Asking questions helps the researcher focus on the topic under investigation. 
3) It helps the researcher focus on the important issues in his/her thesis. 
4) It helps the researcher find answers for his/her research hypotheses.  

6. What Is a Hypothesis? 

A hypothesis is an unproven reasoning. It enables an educated guess or a predic-
tion of a result or relationship under specific conditions. It requires rigorous 
testing to determine its validity and reliability. Once it is proven after serious 
testing, it becomes a scientific theory. “A hypothesis is an idea or explanation for 
something that is based on known facts but has not yet been proved.” “A hypo-
thesis (plural hypotheses) is a proposed explanation for a phenomenon.” “Hy-
pothesis is an assumption or concession made for the sake of argument , an in-
terpretation of a practical situation or condition taken as the ground for action, a 
tentative assumption made in order to draw out and test its logical or empirical 
consequences”. Cambridge English Dictionary, Wikipedia, Merriam Webster 
Dictionary.  

Please take note that although a hypothesis helps the researcher to see the 
problem more clearly, it is not necessarily a part of an investigation. If you have 
no hypothesis, you still have a valid research. But if you like to have hypotheses, 
you can construct as many as you wish. They are all just assumptions, right or 
wrong; you don’t know until the end of your study. Your hypothesis is just an 
educated guess, declaration, an idea, assumption and feeling that you are not 
sure of. And that becomes a reason for your enquiry. As we have discussed 
above, a hypothesis is a reasoning that enables an educated prediction. To vali-
date a research claim, we must test the hypothesis to determine whether it sup-
ports our claim or otherwise. Hypothesis testing is a very crucial procedure in 
research. When tested in the field, it will indicate whether our prediction is sta-
tistically significant or otherwise.  

6.1. Why Do We Need a Hypothesis? 

1) It helps to validate research activity. 
2) The researcher can find out whether his assumption is true or false.  
3) It directs the researcher in his quest for new knowledge.  
4) A hypothesis helps save time and resources.  
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5) It helps you collect and apply relevant data. 
6) A carefully formulated hypothesis leads to a meaningful conclusion. 
7) It helps you focus on specific issues and leads you to investigate what you are 

supposed to investigate.  
8) It also assists you in the collection of relevant data. 
9) A well supported hypothesis contributes to the validation of a theory and 

may even strengthen it.  

6.2. Common Types of Hypothesis  

Null Hypothesis (H0): This type of hypothesis indicates that whatever we hy-
pothesize is believed to be correct or true. Example: There is no difference be-
tween students who use Facebook to learn English compared to students who do 
not use Facebook. So, there is no difference between the two groups of students. 

Alternative Hypothesis (H1): This type of hypothesis indicates that whatever 
we hypothesize is believed to be not correct or not true. Example: There is a dif-
ference between students who use Facebook to learn English compared to stu-
dents who do not use Facebook. So, there is a difference between the two groups 
of students. 

6.3. How Do You Test Your Hypothesis? 

1) Choose the type of hypothesis you want to test. 
2) Determine the sample size of the selected population to test.  
3) Collect your data. 
4) Determine the significance level. 
5) Compare your P-value to see the significance level. 
6) Make a decision whether to accept or reject your hypothesis. 

It is clear, therefore, that the research question and the hypothesis are the 
spine of any thesis writing process. These two components will determine the 
success or failure of any research. Without research questions and hypothesis, 
the research aim, purpose, and problem cannot be established clearly. Hence it is 
vital that your hypothesis and research question are well-constructed. Your hy-
pothesis must be simple, relevant to your study, testable in the field, verifiable, 
and most importantly realistic. If it lacks the above characteristics, the outcomes 
will not be desirable. 

6.4. Errors in Hypothesis 

Once you put your hypothesis to the test there will be two outcomes:  
1) Correct. 
2) Incorrect. 

It is possible to make mistakes in our judgement when testing a hypothesis 
even though the result is correct. This happens due to the following: 
1) Your research road map is not correctly designed.  
2) Your population or sampling is not adequate or suitable.  
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3) Your data analysis and statistical approach are questionable.  
4) Your conclusion is not correct. 

There are two types of errors: 
1) Type 1 Error: It happens when you reject a null hypothesis that is indeed 

true.  
2) Type II Error: It happens when you accept a null hypothesis that is indeed 

false. 

7. Contribution of Your Research 

Since a PhD research is a scientific discovery of new knowledge, other research-
ers in the related field will benefit from your findings. Your thesis will narrow or 
bridge the gap in the literature with regard to the topic of your research. Others 
will be able to apply your findings in their attempt to solve a similar problem. As 
such, your investigation and findings must be genuine and original. Outline a 
list of contributions that you think your findings add to the literature. Your con-
tributions must be specific and focused. Provide significant evidence indicating 
that your research is worthy of investigation. The following are some examples 
of how a PhD research can make useful contributions. Contribution to know-
ledge means creating new knowledge based on the previous available knowledge 
by doing extensive and innovative research in order to prove something right or 
wrong. The Most Important issue in research contribution is the “Significance.” 
The problem is: the word significance is subjective. It is significant to you but 
may be not significant to me. Here you are! So, the researcher has to measure the 
contribution not to claim only. There are seven ways to measure significance so 
that you present your contribution scientifically: 
1) Explain the importance of your research problem. 
2) Your findings.  
3) Transformation of the existing theory.  
4) Explain generalizability or lake of generalizability, your added values: Eco-

nomic value? Cultural value? Societal value, scope and scale of your findings 
and its application. I am sure, all scholars agree that Size does not matter in 
research contribution … so show me the evidence where, how.  

5) Experimental significance. You experimented it in the field not just talking 
theoretically. So, you confirmed a new knowledge scientifically. What is the 
new knowledge? You bridged the gap, you answered your problem state-
ment, research questions and hypotheses. So, now based on your problem 
can specifically mention the new knowledge. 

6) Your vital significance is Your Research Area. 
7) Another vital significance is your research method. The ways you conducted 

your research and it worked. Your interviews, questionnaires, data collec-
tions, the way you analysed your data and your literature search, all of these 
methods are important contributions of your research. Your creativity in 
solving your problem and answering your hypothesis are significant contri-
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butions to future researchers. As thus your method of solving a problem 
creatively using different approach adds an important impact to the body of 
existing knowledge.  

For example: my problem statement: “Magnesium chloride helps to reduce 
joint pain among Malaysian senior citizens.” So, you did your experimental on 
the Malaysian senior citizens and found that it really does. Magnesium chloride 
really reduced or eliminated their joint pains. Obviously, you invented, discov-
ered a solution and bridged the gap. What is the gap? The joint pain among Ma-
laysian senior citizens that we did not know previously and now we know. You 
see? This is how you measure significance with scientific evidence. 

7.1. What Is So Called “Body of Knowledge? 

It refers to a complete system whereby all professionals, scholars and scientists 
contribute collectively their expertise and skills. As such, it demands that any 
new professionals who would like to be part of this system must contribute new 
knowledge into the existing system in order to be recognized as a member of 
that professional system (body of knowledge). Have you heard about the con-
tribution of a PhD thesis to the body of knowledge? The author of the PhD the-
sis must contribute a new skill, new knowledge into the existing system so that 
he/she can be recognized as a professional member of the body of knowledge. 
That’s why it is called “Body of Knowledge” or (B.O.K). 

7.2. Examples That You Strive to Prove Contribution 

There is not enough investigation and scientific research conducted about your 
topic of investigation. May be written but not empirically documented. Or even 
empirically documented but the findings are in dispute. So, you want to chal-
lenge the findings and would like to prove or disprove the original research. Re-
member, if your research to be scientifically valid, it must be verifiable, 
re-do-able and challengeable by other researchers. How original is your re-
search? Is it Current? Only you did it? Is the whole idea yours? Or you are ex-
panding an existing idea? What advancement you brought to our knowledge? 
Did you Prove or disprove a knowledge? What is the impact of your research? 
Where you did the impact? Did you confirm and Verified your research? If your 
research to be valid, it must be verifiable, re-do-able, challengeable and so on. 
Only then you have an impact and a contribution.  

8. Conclusion and Implication 

This paper discussed the PhD thesis writing process. As evident from the above 
discussion, your thesis should be a scientific and scholarly piece of work, having 
fulfilled all the above stipulated scientific conditions. Your PhD thesis is not a 
simple book, but a scientific document. It contains scholarly work, researched 
material, concepts, experimentations, contributions and findings that could 
solve or mitigate a problem. A PhD thesis has a pre-determined and globally 
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standardized format and outline. It begins with a brief proposal indicating the 
What, Why, How, and When of your thesis. Your proposal is the first stage, and 
it is crucial to state it correctly.  

Teachers, learners and researchers, even educational policy makers, will find 
this paper as a vital reference point and a useful guide. The prime objective of 
this paper is to outline a suitable road map for PhD candidates, researchers and 
scholars about the how, when and why of doing scientific research. This paper 
helps researchers to systematically design, plan and effectively implement a via-
ble course of action in their investigation. As such, the time has come to replace 
the existing boring research methods with the one that is easy, step by step and 
scientifically sound. When a right methodology of research is used in the field, 
research investigation is facilitated. Hence, as researchers, we need to think crit-
ically as well as creatively so that we can identify effective and correct metho-
dology of research.  
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Abstract 
For every real number x, we define as integer part the biggest integer k so that 
k ≤ x and is expressed [x]. The difference of the number from its integral part 
is defined as decimal part of x and expressed with ( ) [ )0,1x ∈ . Consequently, 

for every x, the Kronecker’s orbit is defined, namely the set ( ){ }nx n∈ . 

Through Kronecker’s orbit, rational numbers are characterized as the num-
bers whose orbit is a bounded set, while irrational numbers are characterized 
as the numbers whose orbit is a dense set. Using this fundamental theoretical 
result and utilizing a computer, a didactic approach was established, initially 
referring to the definition of rational numbers as fraction equivalence classes 
and basically to the segregation of rational and irrational numbers. This di-
dactic approach also incorporates elements of ancient Greek mathematics 
history. The proposition was applied to students and was evaluated. 
 

Keywords 
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1. Introduction 

In 1881, Leopold Kronecker defined what is called the “rationality domain”, 
which is indeed a body of polynomials in modern terms. In 1893, Heinrich M. 
Weber gave the first clear definition of the abstract body. In 1910, Ernst Steinitz 
published a very important article on the Algebraische Theorie der Korper. In 
this article, he studied the properties of the domains and defined very important 
theoretical concepts, such as the prime field, perfect field and the field’s degree 
of transcendence. Emil Artin developed the relationship between the groups and 
the fields with great precision from 1928 to 1942 (Cohen, 2013). 
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With regard to Kronecker, whose theory is the basic idea and the basic con-
tent of this article, he begins his study with the word “Jugendtraum” as his guide, 
which is the German translation of the phrase “youthful dream”. Indeed, in his 
letter to Dedekind, Kronecker described as his youthful dream the finding of 
functions whose specific values could produce abelian extensions of random al-
gebraic fields of numbers. More specifically, he said: “It is the most coveted 
dream of my youth, namely to prove that abelian equations with explicit square 
roots date back to transformations of elliptic functions with particular moduli, 
just as in the case of reduction of integer abelian equations in cyclotomic equa-
tions” (Vlăduț, 1991). 

The Jugendtraum of Kronecker refers to achieving the construction of all ab-
elian extensions of a squared complex algebraic field of numbers, attaching spe-
cific values of certain transcendental functions on any algebraic fields of num-
bers (Cassels, 1992). When the chosen field is Q, the answer to this problem is 
the Kronecker and Weber theorem. This informs us that any abelian extension 
of Q is contained in a cyclotomic field. In other words, each abelian extension of 
Q is contained in a field resulting from attachment to Q of a specific value of the 
exponential function. 

The Jugendtraum is the generalization of the Kronecker and Weber theorem 
in the case where the algebraic field chosen is not Q, but a random squared 
complex number field. The effort to solve this problem has led to the develop-
ment of mathematical disciplines, such as complex multiplication theory and the 
class field theory (Charollois & Sczech, 2016). 

From the above, it becomes clear that the study of the Jugendtraum requires 
knowledge and manipulation of sophisticated mathematical concepts and gener-
ally theories. For this reason, the choice of analysis of concepts and the presenta-
tion of theory to students is not only aimed at achieving the goal of solving the 
Jugendtraum in the case of squared number fields but also in acquaintance with 
several attractive mathematics. This article is a reference to the characterization 
of rational numbers through the use of Kronecker’s theorem. The present article 
has a teaching aim and trend and through the sections that will follow this will 
not be the only to be explained, but also a thorough analysis of its dynamics at 
the teaching level will be made. 

The sections for the development of this refer to the literature approach of the 
concept under consideration, and also to the difficulties and constraints identi-
fied in rational-irrational numbers, making special reference to technology in 
education. The article will then refer to the teaching material and generally to 
the teaching process that should be developed in mathematical education for the 
better understanding of the present theoretical area, the applications and gener-
ally the data that characterize it. The article continues by linking of technology 
and mathematics to the teaching process. Finally, the article will show the use of 
Kronecker’s chosen model and related scenarios will be presented. Essentially, at 
the conclusion of the study, not only the theorem and the philosophy of Kro-
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necker will be explained, but also a complete picture of the teaching process that 
should be followed to understand this and its applications in mathematical 
science will be provided. 

2. Literature Review Regarding the Difficulties in  
Understanding the Difference between Rational-Irrational 
Numbers and Usage of Technology in Education 

Students experience obstacles in understanding real numbers and rational num-
bers in particular (Smith et al., 2005). These problems still remain among stu-
dents of schools of mathematics (Hart &Sinkinson, 1988; Fischbein, Jehiam, & 
Cohen, 1995) but also among mathematic teachers. Students do not comprehend 
the concept of rational numbers and believe that they have nothing to do with 
real numbers (Moseley, 2005). 
• The problem of understanding rational numbers 

Rational numbers, as a creation of human thought is a difficult notion 
(Pitkethly & Hunting, 1996). Students, having created an impression on num-
bers (being taught the natural numbers), find it hard to understand rational 
numbers (Ni & Zhou, 2005). 

Rational and natural numbers present similarities which are only superficial. 
As a result, students believe that natural numbers’ properties are also applied on 
rational numbers (Kollias et al., 2004; Voskoglou & Kosyvas, 2012). This student 
difficulty is reinforced by the fact that they come into contact for the first time 
with new mathematical symbolisms, which they must understand but also learn 
to use (Ni & Zhou, 2005).  

Fractions trouble particularly students, who cannot understand that a fraction 
is a mathematical entity and not two different numbers, they are being taught 
fractions as part of the whole, and therefore, in the course of their mathematical 
knowledge, cannot comprehend their further meanings. 

Multiple representations of real numbers have a negative effect on their com-
prehension and students fail to understand that different representations may 
represent the same number. However, school books do not emphasize on this 
matter (Voskoglou & Kosyvas, 2012). 

Studies conducted among school and university students (aged 18 - 19 years 
old, i.e. university students whose mathematical knowledge is limited to what 
was acquired at school) showed that many of them believe that a number can be 
rational and irrational, a number may be neither rational nor irrational, a num-
ber may not have a decimal representation, a number is real if it has a finite 
number of decimal digits (otherwise it is not a real number) and that there are 
real numbers which do not have a decimal representation (Giannakoulias, 
Souyoul, & Zachariades, 2007). Students who have not understood rational 
numbers cannot identify irrational ones, as they believe that fractions are ration-
al while roots are irrational numbers (Voskoglou & Kosyvas, 2012). These stu-
dies showed a general weakness in multiple representations and in the recogni-
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tion of real, rational and irrational numbers (Giannakoulias, Souyoul, & Zacha-
riades, 2007; Voskoglou & Kosyvas, 2012). Moreover, it was ascertained that age, 
along with the depth of mathematical knowledge affect comprehension of these 
difficult concepts (Giannakoulias, Souyoul, & Zachariades, 2007).  
• How to tackle the problem 

Several opinions have been expressed about the ways through which this dif-
ficult matter of number comprehension, and particularly rational numbers, can 
be dealt with. These opinions are based on observed problems but also on the 
way in which the human mind faces these mathematical concepts. In order to 
introduce students to these new notions, a radical change of the “number con-
cept” is required (Carpenter et al., 1999). This can be achieved through the con-
tribution of the professor, who, among others, must take into consideration that 
they are addressing children and not adults, and must therefore follow a corres-
ponding teaching and pedagogical approach. Professors must have full know-
ledge of real numbers and their subsets, and be equipped with perseverance and 
patience, emphasizing on solving the students’ problems. Also, positive impact 
could be observed when approaching these concepts with “tangible”, representing 
examples, which are connected with real life.  

According to Keiren (1976), when rational numbers are represented on the 
numbers’ line, then it is easier to understand that rational numbers are a subca-
tegory of the real numbers. Furthermore, students are in a position to under-
stand more easily rational numbers, if they learn and become familiar with mul-
tiple representations (Kieren, 1980, 1993). For this reason, the teacher can focus 
on multiple representations using many examples and exercises, exercises which 
will be done during class by students, working in groups, but also exercises 
which will be given to students to be solved, so that they also practice at indi-
vidual level, realising themselves their difficulties and questions. Professors must 
encourage open discussion to track students’ problems and adjust their teaching 
according to the needs of their class concerned (Voskoglou, 2009).  

Finally, we should refer to the opinions according to which rational numbers 
must be taught at a younger age, even before students form an idea on what a 
number actually is. When an opinion has been completed, it is very difficult to 
change the attempt in the future (Voskoglou & Kosyvas, 2012). 

“Question: Why did you answer that 5
2

−  is a rational number? 

Answer: Because it is a fraction. 
In this case we have a classical misinterpretation of the definition of rational 

numbers. The student focused her attention on the symbol of fraction without 
realizing that, in order to be rational number, its terms must be integers, with 
non-zero denominators. 

Question: Why did you answer that 4−  is an irrational number? 
Answer: Because it has the root. 
Here the student identifies the symbol of the root with an irrational number. 

He does not think that the given number is equal to −2, which is an integer. Dis-
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tinction among several types of numbers remains muddy in general, each time 
depending on their semiotic representations” (Voskoglou & Kosyvas, 2012). 

This represents a very usual student opinion: fractions are rational numbers 
and roots are irrational numbers. 
• Conclusions 

Many researches and studies on students’ difficulty in understanding rational 
numbers have been carried out. Incomplete knowledge of real numbers and their 
subsets was ascertained from those studies. Also, weakness is observed in recog-
nizing rational-irrational numbers and in using multiple representations. School 
books are responsible for this, too, as they do not delve into these concepts and 
therefore, the professor’s contribution is crucial for dealing with these difficul-
ties, by him insisting on these problems and “listening” to their students, pro-
moting discussion in class.  
• The proof 

Teaching proofs is a difficult part of mathematics. Students cannot compre-
hend proofs and believe that there is no substantial reason for their obligatory 
teaching. 
• The contribution of technology 

Technology can help students change their attitude regarding these problems, 
particularly by re-defining their opinions on geometry and geometrical proof. 
Since 1980, software of Dynamic Geometry, known as DGS, has been created, 
aiming to understand Geometry and geometry proofs. These programs may help 
students comprehend the above and make them realize the importance of 
proofs, and also be used as an alternative proposition to their approach. 

DGS are programs of geometrical visualisation (Cabri, Sketchpad, EukliDraw, 
a.o.). Through this software, students become active members of knowledge, 
understand geometry better, are leaded to conclusions, express questions and 
conjectures. 

Studies have shown that DGS can help students understand the need for 
proofs and intervene to their transition from the intuitive to the theoretical level 
(Jones, 2000). Of course, there are critics against these programs, who believe 
that there is a possibility that the teacher’s role is lost due to DGS. 

There are many students who present difficulties in using rulers and com-
passes, and DGS solve this problem, as the user can easily construct geometric 
shapes and confirm their correct or wrong construction. 

Basic characteristics of DGS are geometric shapes, geometric relations which 
characterise geometric shapes and dragging as one of the DGS’ most important 
properties (Cabri, Sketchpad). Through dragging, the user, when creating a con-
struction, can move certain elements of the shape and observe how the shape 
responds to these changes. It is an observable action, which can lead students to 
express conjectures and also revise them. Moving and reshaping shapes by pre-
serving the basic relations and properties is possible in DGS (Laborde et al., 
2006).  
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Students create, change and observe, cease being passive knowledge receivers, 
become active members and knowledge producers. Calculation and dragging 
possibilities provide analyses and also properties’ discoveries. Students can for-
mulate and revise conjectures through DGS, based on image and numeric data 
changes; they can revise relations but also work on constructions which copy 
real-life problems (Kordaki & Mastrogiannis, 2006).  
• Conclusions 

DGS use when teaching Geometry and geometric proofs may contribute posi-
tively in changing the students’ attitude across those matters and also help them 
express conjectures. The professors who will include DGS in their lesson can 
create a research laboratory environment, integrating students in groups, acting 
as their partner, exciting in this way their students’ interest. They will guide the 
students and will provide the scientific verification of their results. 

3. The Role of Technology in Teaching and Understanding  
Mathematical Concepts 

There are numerous advantages in using technological means both for students 
and for teachers. 

Students: 
• Gain access in various sources, information, knowledge from all over the 

world. 
• Are more easily led to create conjectures and they participate actively in the 

lesson’s course. 
• Can evaluate themselves. 
• Do not feel that they are being judged because the computer is impersonal, 

and therefore they take initiatives and control their knowledge. 
• Can seek distance help. 

Teachers: 
• Can present images and material with great accuracy in shapes or simulate 

experiments. 
• Can easily have access in a variety of pre-written exercises, e.g.  

http://digitalschool.minedu.gov.gr/. 
Finally, the computer environment is more attractive and easy-to-use for both 

groups than the traditional paper and pencil.  
However, there are also disadvantages. The most important is that students 

tend to consider the computer’s answer as proof. Also, their high acquisition 
cost is the main cause for the lack of equipment and software in schools. Lastly, 
the intensification of the alienation due to lack of human contact is also a disad-
vantage. 

Students usually believe that when a computer presents a geometrical space in 
a geometrical problem or gives a numeric solution to an algebraic problem, this 
is automatically proven. This must be taken into consideration and we have to 
explain that the computer is used to help us make a conjecture, but proof is 
achieved only when carried out based on mathematical principles and proce-

https://doi.org/10.4236/ce.2018.915193
http://digitalschool.minedu.gov.gr/


P.-S. Marsellos 
 

 

DOI: 10.4236/ce.2018.915193 2552 Creative Education 
 

dures. The creation of conjectures and the development of intuition are useful 
tools when trying to find the solution to a problem. Often, if students get the 
answer-solution through the computer, they can also more easily find the strict 
proof. The phrase of Professor P. Spyrou in his class is characteristic: “the visua-
lization of the solution (shape) is like the plane’s auxiliary wheels; while they are 
not doing anything during flight, they are necessary for take-off”. There comes 
the moment when the teacher must point out that mathematics are based on 
deductive inference and are built only by strict proofs, because intuition can be 
misled many times. 

4. Characterization of Rational-Irrational Numbers Using  
Kronecker’s Orbit 

Definition: Consider x∈ . The set ( ){ }xO nx n= ∈  where ( ) [ ] x x x= −  
we symbolize the number’s fraction part. 

Proposition 1 
Consider x∈ . Then xx O∈ ⇔  is a finite subset of [0, 1) 
Proof 

 Consider ( ), , , , 1kx k l k l
l

= ∈ ∈ =  . Then ( ) ( )0 0kx = = , therefore  

( ) ( ){ }0, ,xO x kx=   is finite. 

 Vice versa, if xO  is finite, then ( ) ( ), , :m n m n mx nx∃ ∈ < = . So,  

nx mx k− = ∈  therefore kx
n m

= ∈
−

  

Proposition 2 
Consider x∈ . Then  irrational xx O⇔  is a dense subset of [0, 1) 
Proof 

 If xO  is a dense subset of [0, 1) then it is infinite, so from the previous 
proposition  irrationalx . 

 Vice versa, consider irrational . I will show that for any y of [0, 1) there is an 
element of xO  which is close to y. That is, for  

[ ) ( ) ( )10,1 ,0  
2 x

yy e with nx O so that nx y eν−
∈ < < ∃ ∈ ∈ − < . I choose  

1 1
e
 Μ = + ∈  

 . I divide [0, 1) in M equal intervals and I take the first M + 1  

elements of xO  from 0, namely ( ) ( )0, , ,x x… Μ . Using the pigeonhole prin-
ciple since I have M + 1 elements and M intervals, this means that at least two 
elements (kx), (lx) with 0 < k < l < M belong to the same interval and therefore  

their distance is less than ( ) ( )1 1: kx lx− <
Μ Μ

. Since x is irrational, then  

( ) ( )kx lx≠  and I put [ ] [ ]0  and r l k l j lx kx< = − ≤ ≤ Μ = − . We have 

( ) ( ) 1 ,rx j kx lx e j− = − < < ∈
Μ

 . So, [ ] [ ] rx j or rx j= − = −  and  

( ) ( ) rx e or rx e< − < . So, there is an ( ) ( )( ): 1stx y s tx∈ ≤ < + . Therefore, 
( )stx y e− < . 
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5. Scenario Presentation 

Our goal is to create an alternative scenario which will offer a new perspective in 
the topic of rational numbers using the computer, based on the history and the 
problems we mentioned above in the literature review. The scenario consists of 
four papers which are given to the students consecutively, ages: 14 - 16. 

Activity Analysis 

Part one: reminders-additions 
Prerequisites: 
Firstly, we will discuss about the fraction part. Here we will remember the 

Euclidean division and we will define the integer and decimal or fraction part 
relating it with mixed numbers which students learnt in primary school. Using 
specific examples, students practice alone in finding numbers’ fraction parts. In 
this activity each one will work in their notebook for about 15 minutes. 

After that, a Discussion about representing numbers in the line will be done. 
They have been already taught this topic, but we will give them some examples 
to make sure that there will be no mistakes due to this in the questions of page 2. 
Completion will be done in pairs under the teacher’s supervision. We do not ex-
pect students to face particular difficulties. 

Afterwards, the students will complete the first page (Table 1). The first col-
umn has the numbers “a”, in the second one “2a” we write number a’s double 
and in the third one “(2a)” we write 2a’s fraction part as already completed as an 
example. 

Completing Table 1 
Part two: The orbit’s concept 
Having completed the table, we ask students to circle fraction parts on the 

page. “Is there any pattern they are following? How do you believe it would con-
tinue if we wrote more multiples?” Here we expect them to find out that fraction 
parts are repeated. There we will give the name “orbit”. We will remind them, if 
necessary, that in a set we only write once each element. “Which is the orbit for 
every number of the table?” This question leads us to the second page (Figure 
1). Here the orbit is represented in the rectilinear part after being defined as a 
set. 
 
Table 1. First page of the scenario. Finding the fraction part. 

a 2a (2a) 3a (3α) 4a (4a) 5a (5a) 6a (6a) 7a (7a) 8a (8a) (9a) (10a) 

1/2 2/2 0 3/2              

1/3 2/3                

3/4              0   

1/5      4/5           

2/3                 

2           14      

3/6                 
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Figure 1. Second page of the scenario. Finding Kronecker’s orbit. 

 
We start by completing the orbit’s elements, i.e. the second column. The first 

one is already completed as an example. Once again, students work in pairs. 
From here we begin our steps to characterize rational numbers. I ask “Of how 
many elements does the set consist? Write the number of elements next to each 
set. What do you observe?” Here I want them to correlate the quantity with the 
denominator. If they do not realise that, I act as follows: I ask “tell me the frac-
tion of the first column” and immediately afterwards “how many elements does 
the orbit have” and I repeat that in all elements except for the last one. There, the 
connection is made as soon as they listen to the numbers. It is a bit guiding but it 
may be necessary. “So, where are we led? To what is this quantity related for 
each number? Make a conjecture”. Here, I expect them to tell me that the quan-
tity of the orbit is equal to the denominator. Then, I bring the last orbit of 3/6 
and I ask them if it also applies here. Can you find the particularity of this frac-
tion compared to the other ones? That is, to make them see it is not a fraction in 
lowest terms. “Transform it into a fraction in lowest terms. Now, does the pre-
vious conjecture apply?” Then, I ask them to change appropriately their conjec-
ture in order to include all cases. We discuss for a while the fractions’ equiva-
lence. It is obvious that equivalent fraction will have the same orbit. The reverse 
does not apply. I want them to realize that and that’s why I have put 1/3 and 2/3 
which have the same sets as orbits. We conclude to the final conjecture: “If we 
have a fraction in lowest terms k/l, then the orbit consists of l elements”. I ask 
them to write it down. “Your conjecture is correct and thus the implication is 
double but to make it a proposition we need proof. This can be done later so that 
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we do not spoil the lesson’s course now. For the time being, accept it because I 
say to you that I have proved it”. The proof is not difficult but in my opinion 
requires a familiarisation with the concepts we’ve just learnt and could cause 
agitation if mentioned altogether. Mentioning that there is a proof is necessary. 

Afterwards, the graphical representation of the table’s elements follows, in the 
page’s third column. There, the [0, 1) can be done with separation in as many 
equal parts as many elements the set has, or with the traditional representation. 

We proceed to Page 3 (Figure 2) which is matching. The definition of rational 
numbers is: “the numbers which can be written as fractions of integers”. This 
“can” is page 3’s main goal. 

This is obvious from the choice of forms that are not fractions of integers and 
the fraction line is next to them. It requests to be completed with the appropriate 
form which will allow them to apply the proposition they discovered. Of course, 
through this page I also want to ensure that they can apply correctly the proposi-
tion (e.g. in equivalent fractions) and find out the matches without making op-
erations with the fraction parts (Always in pairs). 

Part three: the PC 
I now explain that through a program we can see orbits for all numbers (I 

present images) (Figure 3). 
“We now turn on the PC. Let’s see what you have done … Firstly, we will con-

firm some of your results”. After we ascertain the correspondence of their results 
with those of the program, we proceed to the next step. 

Now we give them the final page (Figure 4) where the geometrical construc-
tion of numbers is presented, and we will check their orbits. Here, we will come 
to infinite orbits for the numbers we described before as irrational, 2− ,  

 

 
Figure 2. Third page of the scenario. Matching numbers to orbits. 
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Figure 3. Examples of Kronecker’s orbits for rational numbers using Geogebra. 

 

1 5
2
± , the golden ratio, the ratio of the circumference to the diameter and of  

the side to the diagonal of a square. “We have learnt in Junior high School that 
the ratio of the circumference to the diameter gives us?” π = 3.14159 … «The 
Pythagorean Theorem states that the ratio of a diagonal to a square’s side equals 
to 1.414 …” and with a trinomial like that of the school book of the third grade 
of Junior High School we know that the golden ratio is the ratio 1.618 …  

“If we wanted to see those numbers’ orbits, it would be impossible with paper 
and pencil. Here comes to help us the program we saw before to represent in [0, 
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1) in the orbit of those numbers. Let’s see”. 
I indicatively present the image for pi (Figure 5).  
I zero the cursor and start raising multiples up to 200 which are more than 

enough in all three cases to complete with dense dots [0, 1). 
Part four: irrational numbers 
“How many elements does the orbit have here?” ∞  infinite. 
“Let’s remember the proposition we found before. Find it there where we 

wrote it to see it”. If we have a fraction in its lowest terms k/l, then the orbit con-
sists of l elements and vice versa, if the number’s orbit consists of l elements then 
the number is written as a fraction in its lowest terms with denominator l. And 
here lies the big question: 

“Could they be written as a fraction and, if yes, with which denominator?” 
I expect through conversation with the whole team to conclude finally that no, 

they couldn’t. Students may try to make operations using infinity as if it were a 
real number. This appears to be another delicate point which must be clarified to 
students. Finally, create the definition and an extra characterization of rational 
numbers. 
 

 
Figure 4. Final page of the scenario. Introducing assymetry from 
known geometrical theorems. 
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Figure 5. Example of Kronecker’s orbit for irrational numbers using Geogebra (Dense). 
 

The typical proof follows. 
 Definition 
Consider x∈ . The set ( ){ }0x nx n= ∈  where (x) = x – [x] we represent 

the number’s fraction part, it is called Kronecker’s orbit.  
 Proposition (characterization of rational numbers) 
Consider x∈ . Then 0x x∈ ⇔  is an finite subset of [0, 1) 
Proof 

 Consider ( ), , , , 1kx k l k l
l

= ∈ ∈ =  . Then ( ) ( )0 0lx = = , therefore 

( ) ( ){ }0, ,xO x kx= …  is finite. 

 In reverse, if xO  is finite, then ( ) ( ), , :m n m n mx nx∃ ∈ < = . Therefore,  

nx mx k− = ∈  so kx
n m

= ∈
−

 .  

6. Continuation 

It is very important that students understand through ancient problems the 
concept of asymmetry qualitatively, that is, the non-existence of a common 
measure and not simply through definitions. In Euclid’s Elements, the rational 
numbers were characterized with a method called anthyferesis and there was 
proof that the square roots of 2, 3 … 17 were irrational. 

7. Discussion 

Firstly, students get a picture for the concept of irrationality through different 
representations for the first time. We believe that this will help students in un-
derstanding more profoundly rational and irrational numbers. Also, it is very 
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important for students to make assumptions, which is the first step when learn-
ing a new concept. 
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Abstract 
Nature of Science (NOS) covers the aim, development, criticism and explana-
tion of science. This study examines the impact that studying philosophy and 
history of science has on undergraduate students’ views about the NOS. 
Studying the NOS helps students to understand what science is, how to char-
acterize the nature of its practitioners’ activities, and what is the significance 
of the whole enterprise. It is shown that having students study scientific con-
cepts through the eyes of philosophers and historical scientists, actively en-
gages them in the process of inquiry and challenges them to increase their 
understanding of the NOS. This study showed that studying philosophy and 
history of science in a student-centered classroom had a strong influence on 
students’ views about the NOS in that many students changed their views 
about the NOS. Students who did not change their over-all perception gave 
much clearer expositions of their views. 
 

Keywords 
Nature of Science, History of Science, Philosophy of Science,  
Reflective Writing, Course Dossier 

 

1. Introduction 

The importance of accurately and deliberately teaching the Nature of Science 
(NOS) when teaching science to students is widely recognized (Clough & Olson, 
2008), see also Duschl (2000), Supovitz & Turner (2000) and Parkinson (2004). 
We can also say a main goal of science education is to create scientific literacy 
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and a scientific literate person needs a deep understanding about the NOS (Ak-
cay & Ackay, 2015). Akcay also states that understanding the NOS is a critical 
objective and to achieve this understanding, students need to learn about the 
processes through which science develops. Further support to report the effec-
tiveness of interventions related to the NOS is shown in these two studies. 

One study that investigated teaching experiences applying History and Phi-
losophy of Science (HPS) in a physics classroom, with the aim of obtaining 
critical and reliable information on this subject was done by de Carvalho and 
Vannucchi (2000) in Germany. This study involves qualitative research with a 
group of secondary school students on the historical development of optics, es-
pecially events involving Galileo using a telescope. Group activities took place in 
a classroom with questions proposed and mediated by the teacher. After reading 
and analyzing historical texts, there were activities in which students discussed 
the subject with a view to better understanding essential aspects of science, as 
well as learning how to develop arguments and appreciate attitudes as to the di-
rection of science. The authors presuppose History and Philosophy of science 
(HPS) to be an “integral part of scientific knowledge, and therefore, they must be 
studied in science courses” (de Carvalho & Vannucchi, 2000: p. 427). 

Secondly, research was also done by Galili and Hazan (2000) in Israel. The in-
fluence of a historically oriented course on students’ understanding investigated 
the effects of a one-year optics course that incorporated historical materials 
about light and vision models on students’ perceptions about the NOS and 
technology and the extent of subject knowledge. HPS was introduced through 
historical texts in terms of drawing parallels between the students’ conceptions 
and historical conceptions of the concepts of light and vision, although no spe-
cific teaching strategy was suggested to the teachers who ran the course. 

Understanding that these studies presented favorable results about the impor-
tance of teaching of the NOS, we looked for essential teaching strategies to de-
liver effective lessons since teaching of the NOS is not always effective: simplistic 
or erroneous conceptions of science sometimes persist and unfortunately, we 
have students coming to the PhD level not understanding the nature of science 
and studies have shown that, among children, adults, science teachers, and even 
scientists, an understanding of the NOS is meagre at best. For example, 70% of 
the American adult respondents to the 2001 National Science Board Survey of 
Public Attitudes Toward and Understanding of Science and Technology did not 
hold an adequate ‘‘understanding of the scientific process’’ (National Science 
Board, 2002). Comprehending these problems which are associated with teach-
ing the nature of science (NOS) is considered a vital component of scientific lit-
eracy worldwide (e.g., American Association for the Advancement of Science, 
AAAS, 1990; Lederman et al., 2002; Millar & Osborne, 1998; Osborne et al., 
2003; Wahbeh & Abd-El-Khalick, 2014).  

Abd-El-Khalick and Lederman (2000) distinguish between implicit and ex-
plicit approaches to NOS instruction: Implicit NOS instruction assumes that 
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students can learn the NOS target as a side effect of the learning experience. As-
pects of the NOS can be addressed to students by ‘‘doing science’’. Students en-
gage in science-based activities, but NOS issues are not specifically addressed. In 
contrast, explicit NOS instruction takes NOS learning to be a direct target, not a 
side effect of the learning experience and aspects of the NOS are directly ad-
dressed with students. SCOL 270 is a course exploring the nature of science as a 
direct target (explicit NOS instruction). In this course there were 26 sessions in 
total and students had one 3-hour class per week. 

In the search for proper strategies to deliver adequate understanding of the 
NOS, we considered an experiment in a calculus-based introductory physics 
course on optics and modern physics reported by Kalman (2002, 2010). In Kal-
man’s study, students study one philosopher all semester as a group project and 
report regularly on how their philosopher would view the subject matter of the 
course. Students were asked about their views at the beginning and end of the 
course, they also had essay questions about the NOS on the midterm and final 
examinations. Students submitted five essays about the philosopher of science 
that they were following during the course. It was found that the course had a 
strong influence on students’ views of the NOS in that many students changed 
their views about how theories evolve. The students seem to have made a 
marked improvement in their understanding of NOS and in their grasp of the 
underlying concepts of the subject matter of the courses. Relying on the results 
of Kalman’s project, we decided to use student-centered strategies in SCOL270. 
Similar to Kalman’s project, we exploit usage of evaluating modern philosophers 
of science and students submitted reflective writings and critique essays each 
week. In addition, some other strategies were used in SCOL270; “reacting to the 
past” role-play approach and class discussions. A previous study to show effec-
tiveness of the use of debate to provoke learning about the NOS is reported by 
Simonneaux (2001). This paper compares the impact of role-play and a conven-
tional discussion on students’ argumentation on an issue involving animal 
transgenesis.  

Further support of these strategies can be found in Rudge & Howe (2009). In 
their studies, Rudge and Howe have applied similar techniques by encouraging 
students to adopt the thinking habits of historical scientists. In their model, stu-
dents reflect on perspectives developed within the classroom, prompted by evi-
dence and considerations introduced by the instructor to help students engage in 
the sort of reasoning that led past scientists to develop their insights. On our 
model, in contrast, students go through an immersive experience about the life 
and times of scientists of a specific era by role playing characters. The interactive 
nature of this strategy can capture students’ interest and provide an engaging 
way to explore new viewpoints.  

Purpose of the Study 

The purpose of this study is to investigate the effectiveness of teaching the Na-
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ture of Science (NOS) in a student-centered classroom, specifically SCOL 270, a 
6-credit course on the historical, philosophical, and social aspects of science. 
This course considers the intellectual framework of science and the relationships 
between science and society, and the political and philosophical questions in-
herent in the scientific process. Students are expected to understand the scien-
tific issues at the level at which they were originally addressed. For most stu-
dents, this was their first course in which the NOS was addressed. In order to 
foster critical thinking and to equip students with essential cognitive and com-
municative skills, a combination of student-centred instruction methods are 
used, including “reacting to the past” role-play, inquiry-based debates, reflective 
writing and the course dossier method. This study explores changes in students’ 
understanding about the NOS. Through systematic analysis, themes were gener-
ated and comparisons between pre- and post-course data demonstrate improved 
and deepened NOS views that are more aligned with the NOS literature, and a 
greater number of rationales for including NOS in the curriculum. 

2. Theoretical Framework 

What is science and scientific knowledge? Are scientific laws and theories dis-
covered from nature? Or, are they invented by scientists and their community?  

The discipline of the Nature of Science (NOS) seeks to answer these questions. 
It deals with the epistemology of science, science as a way of knowing, or the 
values and beliefs inherent to the development of scientific knowledge (Leder-
man, 1992). There are many different points of view to answer these questions. 
Here, we provide some these points of views about the NOS which are discussed 
in SCOL 270. All the following material was taught to students using stu-
dent-centred teaching and in section 5, we’ll see a major influence of these three 
philosophers on student’s understanding of science: 

2.1. Popper’s Philosophy of Science 

The first modern philosopher of science who was discussed in SCOL 270 was 
Popper. Students wrote Reflective Writings and critique essays about the Pop-
perian points of view and they engaged in group discussions about his philoso-
phy of science. Karl Popper’s philosophy of science uses modus tollens as the 
central method of disconfirming, or falsifying, scientific hypotheses. Scientists 
start with a current scientific theory and use the usual methods of deductive 
reasoning to derive specific conclusions, of which some are “predictions” (Pop-
per, 1992). Strictly deductive reasoning is “truth preserving”, that is, it is such 
that if one starts out with “true” premises, one can only deduce “true” conclu-
sions. Starting with a “theory” and deducing “predictions” can be stated in the 
form of a premise: 

If the theory is true, then the prediction is true. 
Popper shows that we cannot prove that a theory is true, but we can certainly 

show that a prediction is false. If the scientist tests one of these predictions and 
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finds out that it is not true, he uses modus tollens to conclude that the theory 
cannot be true: 

If the theory is true, the prediction is true.  
The prediction is not true. 
Therefore, the theory is not true. 
In Popper’s view a scientific theory should be falsifiable, testable and refutable 

(Popper, 1992). 

2.2. Bacon’s Philosophy of Science 

Francis Bacon was also discussed in SCOL 270. Bacon has a more empirical 
point of view about scientific knowledge. In order to test potential truths, or hy-
potheses, Bacon devised a method whereby scientists set up experiments to ma-
nipulate nature and attempted to verify their hypotheses (Bacon, 1863). For ex-
ample, in order to test the idea that sickness came from external causes, Bacon 
argued that scientists should expose healthy people to outside influences such as 
coldness, wetness, or other sick people to discover if any of these external vari-
ables resulted in more people getting sick. Knowing that many different causes 
for sickness might be missed by humans who are unable or unwilling to perceive 
them, Bacon insisted that these experiments must be consistently repeated be-
fore truth could be known: a scientist must show that patients exposed to a spe-
cific variable more frequently got sick again, and again, and again. He believes in 
a direct engagement with nature as he argues: 

“All depends on keeping the eye steadily fixed on the facts of nature”. 
Bacon encourages scientists to travel over the earth collecting facts, until the 

accumulated facts reveal how Nature works.  

2.3. Thomas Kuhn: Dynamics of the Nature of Science and  
Educational Reforms 

Thomas Kuhn’s idea that scientific revolutions come in phases changed the way 
the world thinks about scientific progress and the nature of science. The conclu-
sion that Kuhn drew was that the nature of scientific process was non-cumulative 
and rather circular going through phases of normal science, crisis, and revolution. 
The central tenet of his book, The Structure of Scientific Revolutions, introduces 
the idea of paradigm—an intellectual disciplinary framework which makes re-
search possible. Researchers engage themselves within this paradigm through a 
puzzle-solving attitude (dubbed “normal science”) to bridge the discrepancies 
between predictions and observations. Over time, anomalies may accumulate 
leading to a crisis and a paradigm shift. This is a very different approach as op-
posed to the views of realists like Popper, to whom science is primarily con-
cerned with problem-solving, innovation and exploration.  

A tempting question to ask now is whether educational reforms in science can 
be understood as paradigm shifts through a Kuhnian lens. According to Kuhn, 
normal science education is a form of indoctrination as students are initiated 
into the dominant paradigm of the day by their educators and the methods and 
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content of the paradigm are accepted without questioning (Kuhn, 1963: p. 357). 
The only way to graduate to another paradigm is to forsake the traditional 
methodologies as normal science is marked by a lack of debate on the basic con-
cepts (1970: p. 6). Continuing with Kuhn’s analogy, such a paradigm shift would 
trigger a resistance on the practitioners’ side. It can be argued that the major 
reason for the resistance to change on the teachers’ side could be the difficulty (if 
it is not impossibility) for teachers to comprehend the conceptual framework of 
the reform (or the new paradigm) as this requires denying the previous educa-
tional context in which they established themselves. Fullan (1991) argues that 
the core values developed by individuals over time regarding various aspects of 
education are difficult to change as such values are “often not explicit, discussed, 
or understood, but rather are buried at the level of unstated assumptions” (p. 
42). As is the case, that the greatest resistance would come from the more ex-
perienced teachers, whereas the new teachers may be more open-minded. 

3. Design of SCOL270  

Student-centered instruction (students’ active involvement in the learning proc-
ess) may be important in teaching the NOS. Empirical studies have confirmed 
that students report high perceived needs satisfaction when taught in a stu-
dent-centered way (Minnaert, Boekaerts, & de Brabander, 2007; Müller & Louw, 
2004; Smit et al., 2014). 

Claims are made that teachers talk too much in the classroom, and that it is 
essential to minimize teacher talk and increase learner talk (Kennedy & Barnes, 
1994). Following methods were used in SCOL270 in order to engage students in 
the process of learning: 

3.1. “Reacting to the Past” Role-Play: Living History and Learning  
through re-Enactment 

The simulation of history has interesting consequences resulting in participatory 
inquiry. The concept of reacting to the past (RTTP) was first implemented by 
Carnes (2014) at Columbia University, as a technique where students go through 
an immersive experience about the life and times of scientists of a specific era by 
roleplaying characters. This pedagogical technique actively engages students to 
understand and analyse situations while critical thinking becomes automatically 
a part of the entire process. Jacob Moreno, a psychologist from the 1900s, aptly 
uses the term “psychodrama” to best describe this interactive approach. Activi-
ties similar to Moreno include Cakici & Bayir (2012) which is another attempt 
to use drama to support students’ learning about the NOS. In their research, the 
authors concluded that role play positively influences students’ views of the 
NOS and it allows students to express their understanding in a collaborative 
fashion. 

In RTTP, class sessions are run entirely by students who play it like a game 
scene and instructors advise and guide students and grade their oral and written 
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work. Before the theatrics, students have to extensively go through the texts to 
understand scenes and scenarios. Students are encouraged to write essays on 
what they understood of the content, which establishes a solid background on 
sense making of what they are about to do.  

Particular examples, which were carried out at SCOL 270, were the Trial of 
Galileo game (GG) and the Darwin game (DG). In the trial of Galileo students 
enacted the whole scene in which Galileo had to face the consequences for intro-
ducing new ideas differing from the accepted views. In the Darwin game, students 
were assigned to groups of conservatives and to groups of more liberal characters. 
They discussed Darwin’s grand idea of evolution by natural selection and whether 
the Copley medal (a scientific award given by the royal society for outstanding 
achievements in science) should be given to him or not. Students had to engage in 
a debate which encourages their fact building skills using logical arguments.  

The Role-Play Situation 
The teacher distributed labels on which were written the names and the role 
specification of the participants. At the beginning of the role-play, each student 
had an individual presentation to discuss his/her role and give a summary of the 
character. While the role-play was underway, the teacher was responsible for the 
timing and asking students to vote at the end. Students were assigned to read the 
textbook and articles related to their role at home. During the role-play exercise, 
students developed their own lines and actions.  

3.2. Reflective Writing (RW) 

Reflective writing is a student-centered approach widely used in science and en-
gineering courses that helps students to go through a conceptual change (Huang 
& Kalman, 2012). 

Students come into science classes with their own perceptions and beliefs. 
They have great difficulty reading scientific texts. The language and epistemol-
ogy of science is similar to a foreign culture (Kalman, 2011) Based on the her-
meneutical perspective in science education, there exist two horizons (Gadamer, 
1975: p. 272). One that contains everything that students believe, and the other 
horizon encompasses all the textual material. Gadamer (1975: p. 269) defined the 
horizon as “the range of vision that includes everything that can be seen from a 
particular vantage point.” A new horizon, that is, understanding or experience is 
created by the “linguistic” fusion of the subject matter of the interpreter and ob-
ject matter of the text within the hermeneutical event (Porter & Robinson, 2011). 

Step 1: When students read the text, they build their new horizon. This hori-
zon is the combination of student’s parts i.e. the student’s pre-understanding, 
experience from their life world and experience from the text book. This is the 
student’s whole. The text whole is a combination of its parts (Khanam, 2014) 
(Figure 1). 

Step 2: When students are looking at a particular part of the textbook that 
they are trying to understand, they refer to their entire understanding. It is their 
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understanding from the viewpoint of this particular part of the textbook. In re-
viewing the particular part again, they may discover contradictions. In this case, 
their horizon shifts in the direction of the horizon projected by the textbook. 
This is the back-and-forth movement of the hermeneutical circle. As they go 
along and make corrections their horizon shifts in the direction of the horizon 
projected by the textbook (Figure 2). Reflective writing helps the students’ ho-
rizon to come closer to horizon of the textbook (Kalman, 2011). 

Before covering the material in class, the teacher would ask the students to 
read the material in their textbooks, as homework, then to write and reflect 
about what they have read (Connally & Vilardi, 1989). Students were asked to 
notice four features which should be presented in the reflective writing product. 
First, it should be presenting the key concepts of the subject as understood by 
the student. Second, it should be describing the relationship between the various 
concepts. Third, students should relate the key concepts to their own life ex-
periences. Fourth, students should formulate their own questions.  

3.3. Critique  

After a class discussion, students were asked to write a one-page post-summary 
(critique) of the discussions occurring in the class of the week. 
 

 
Figure 1. Horizon “A” of Students and “B” of Author’s 
Horizon of the Textbook (Khanam, 2014). 

 

 
Figure 2. Students’ horizon shifted to the horizon projected by 
the text (Khanam, 2014). 
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The critique has various forms: for science students in a regular science course 
it would likely consists of a short introductory paragraph, followed by a presen-
tation of what was covered in the class of the week and in a course for 
non-science students, it would be a one-page essay. The essay would be written 
in a format that anyone who knows no science can understand. In writing the 
essay the students pick one or two of the most important concepts from the lec-
tures presented in the class in that week and then critically analyse those con-
cepts in the rest of the paper. The critiques must be presented in properly writ-
ten paragraphs using normal writing or 12 pt. font and as few equations as pos-
sible. The students are warned that marks are deducted for unnecessary use of 
mathematics and extra pages are not read (Kalman et al., 2008). 

In SCOL270, a one-page critique is written that consists of the concepts that 
were covered in the class discussion between students including the professor’s 
short lectures that were given at the end of the class. 

3.4. Inquiry-Based Debates 

Empirical research on classroom practices notes the importance of teachers 
framing connections between everyday knowledge and scientific knowledge, 
rather than treating content as entirely new and disconnected from other learn-
ing contexts (Bransford & Schwartz, 1999; Cornelius-White, 2007; Littleton & 
Mercer, 2013; Erstad & Sefton-Green, 2012). 

Group discussion is useful to frame these connections and encourage students 
to evaluate material critically. Having performed Reflective Writing, students are 
familiar with the subject matter. The teacher would divide students into 4 
groups. Two groups would debate two different points of view related to the 
subject matter and a third group would design questions to ask them. The fourth 
group is in charge of evaluating the pros and cons of each argument and decide 
the winner of the debate. Each group had 5 minutes to think and discuss the 
question and then they had 10 minutes to present their argumentations. When 
we interviewed students about what criteria they would consider to choose one 
group’s argumentation over the other, they mostly considered whether the ar-
gumentation was well-responded and included diverse arguments that held the 
most weight. They suggested that if one group kept saying the same point, they 
wouldn’t vote for it. 

For example, there was a debate as to whether or not hypnosis can be re-
garded as a scientific phenomenon. One group discussed supports of the hypno-
sis that this phenomenon is caused by voluntary actions in an altered state of 
consciousness. The other group argued that hypnosis merely “works” via the 
power of suggestion which can affect both thoughts and behaviour. 

3.5. Course Dossier Method 

The Course Dossier Method (Khanam & Kalman, 2017) is a writing-to-learn 
tool. The idea of the course dossier method is to use writing procedures based 
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upon Gadamer’s hermeneutical approach (Gadamer, 2004) and scaffolding us-
ing student reviewers based upon social constructivism (Vygotsky, 1978). The 
idea of Vygotsky’s (1978) social constructivism is that the students can construct 
their scientific knowledge with the assistance of other people. Vygotsky’s (1978) 
notion of “Socio-Cultural” learning and teaching indicates that society is a key 
norm where students acquire knowledge in many ways- from classroom, family, 
friends or other social sources. Learning is a process that influences as-acted on 
by the environment (teacher, family, and friends). According to Vygotsky, 
learning is considered as an external process. In this process we internalize our 
individual thinking with others thinking (Wink & Putney, 2002). Moreover, 
Vygotsky believed that learning and development of thinking are an interrelated, 
dynamic process (Wink & Putney, 2002), because “learning is not development” 
but properly organized learning causes mental development. 

The idea of the course dossier method is also to use writing procedures based 
upon Gadamer’s hermeneutical approach (Kalman, 2018). As explained in sec-
tion 3.2. The hermeneutical circle is the fusion of the learner’s horizon with the 
horizon of the text. In this method students used different kinds of writing ac-
tivities (during the course): writing reflections (before students came to class), 
“Critiques” (after class) and final essay writing (Course Dossier with six entries) 
at the end of the course in lieu of the final exam. Students are asked to review the 
critique essays and have their essays reviewed and reflected upon by people who 
did not attend the course. Using their reflections, they write a single overview of 
the course content. 

3.6. Summary 

In this section, we explained the design of SCOL270. The course exploited the 
use of student-centered instruction. Different methods such as RTTP, RW, cri-
tique essay and course dossier were used to engage students and bring about 
deep understanding of NOS in their minds. The different approaches utilized in 
the course are summarized in Table 1. 

 
Table 1. An overview of implementing different approaches in (SCOL270). 

Interventions RTTP RW Critique Debates Course Dossier 

How often  
interventions were 
used? 

both semesters  
(GG in the first  
semester and DG  
in the second semester) 

Both semesters Both semesters Both semesters 
End of the second  
semester 

in what order  
interventions were 
applied? 

First 5 classes of the 
first semester and first 5 
classes of the second 
semester 

One RW per session 
(which means one RW 
assignment per week) 

One critique per  
session (which  
means One critique 
assignment per week) 

Classes started with a 
discussion activity then 
it was followed by the 
professor’s lecture 

Each student  
submitted a course 
dossier at the end of  
the second semester 
(there was no final 
exam) 
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4. Methodology 

The science college course titled Historical, Philosophical and Social aspects of 
science (SCOL 270) is a two-semester course offered every year at Concordia 
University. This course was first examined in Fall of 2015-16 by Baptiste Roucau. 
The class consisted of 20 science undergraduate students in that year. Students 
were mostly in their first year enrolled in honours programs in biology, chemis-
try, physics, mathematics, psychology and the department of health, kinesiology, 
and applied physiology. He participated in all the classes and interviewed six 
students enrolled in the course at the beginning and end of the first semester. A 
second researcher, Fereshte Heidari, examined the course in 2016-17. She par-
ticipated in the same course in both semesters and interviewed six of the 19 stu-
dents enrolled in 2015-16 at the beginning and end of the second semester 
(Winter semester). Overall 12 students were interviewed (one student withdrew 
from the 2015-2016 participants) and 4 sets of interviews had been carried out. 
A summary of the whole design of the project can be seen in Figure 3. 
 

 
Figure 3. Research design and procedure. 
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To blend the data from both researchers the same questions from the end of 
the first semester in the 2015-16 (first year of running the project) were used in 
the beginning of the second semester of the 2016-17 course (second year of run-
ning the project). The research project was overseen by a senior researcher, Cal-
vin Kalman, for both courses. Both courses were taught by the same instructor, 
who was not part of the research team and who taught the course in an identical 
manner both years.  

There were two levels of participation in the study: 
The first level of participation for all students. Participants were asked to agree 

to being observed in the classroom by the investigator. They were asked to agree 
to have their essays, reflective writings and course dossier assignments analysed 
by the investigator after they have been graded by the instructor.  

Second level of participation for students who agreed to be interviewed. In 
addition, students who have agreed to take part in interviews were interviewed 
for approximately forty minutes at the beginning and at the end of the semester 
by the investigator.  

Since surprisingly all the students in the course agreed to participate in both 
levels of participation, we had the chance to choose between the students. The 
conditions for selecting interviewees were diversity in their field of their studies 
as well as their genders. 

4.1. Qualitative Inquiry Approach 

Multiple case studies were used in this research and each student is taken as a 
case. Case-study research builds an in-depth, contextual understanding of the 
case, relying on multiple data sources (Yin, 2018). In a collective or multi-
ple-case study, the researcher selects one issue or also selects multiple case stud-
ies to illustrate the issue and to show different perspectives on the issue (Cres-
well, Hanson, Clark Plano, & Morales, 2007). 

Interviews are the most important method of data collection in case studies. 
Semi-structured interviews allow researchers a more comprehensive under-
standing of students’ views, reasons and resources informing the beliefs that 
students have and the way in which students’ views affect their learning (Aiken-
head, 1987; Lincoln & Guba, 1985). Semi-structured interviews in this study 
brought an in-depth understanding of participants’ points of views on the NOS.  

Observation was conducted in an ethnographic manner described by Creswell 
(2009, 13). We took notes on students’ views during role-play argumentations as 
well as inquiry debates. However, the data collected from observation was very 
limited and used only for the purpose of triangulation of data. 

Therefore, in total three methods of data collection were used: 
a) Their answers to questions in a semi structured interviews (Merriam, 1998) 

and b) The writing products of the participants, c) data collected from in class 
observation. 

Qualitative methods (Creswell, Hanson, Clark Plano, & Morales, 2007; Greene, 
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Caracelli, & Graham, 1989; Yin, 2018) were used to analyze the data. More spe-
cifically, we used open coding and protocol analysis for all the transcripts, as-
signments and observation notes (Priest, Roberts, & Woods, 2002). Table 2 pre-
sents the research questions and a summary of related data sources as well as 
analytical methods. 

4.2. Validity of the Research 

Triangulation was used to establish credibility. Triangulation refers to the use of 
multiple methods or data sources in qualitative research to develop a compre-
hensive understanding of phenomena (Patton, 1999). Triangulation also has 
been viewed as a qualitative research strategy to test validity through the con-
vergence of information from different sources. Denzin (1978) and Patton 
(1999) identified four types of triangulation: 1) method triangulation, 2) investi-
gator triangulation, 3) theory triangulation, and 4) data source triangulation. 
The current study benefited from data source triangulation. 

To promote the credibility of the study, triangulation was utilized between 
three data sources (Figure 4); observation of the class in 26 weeks (throughout 
fall and winter semesters) reflective writing assignments and interviews. More-
over, the results of the analysis of Reflective Writing products were compared to 
the results of the interview analysis to assess whether they corresponded or con-
flicted with each other.  
 

 
Figure 4. Triangulation method. 

 
Table 2. Research questions, Data and Analysis. 

Research Question Data Analysis 

Does studying Nature of science in a  
student-centered classroom change students’ 
conception of Science? 

• Students’ interviews 
• Observation notes 
• Students’ assignments 

a. Coding (identifying major themes emerging 
from the texts or identifying themes based on 
literature review and concepts discussed in class 
b. Listing 
c. comparing themes and making conclusions 

Purpose: To identify effectiveness of teaching 
NOS in a student-centered class 
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5. Results of the Qualitative Data Analysis 

This qualitative data provides in-depth understanding of the students’ concep-
tion of the NOS. Common themes are grouped together, and the students’ opin-
ion about their evolving understanding of the nature of a scientific theory is re-
ported. The crucial point of the interviews was to identify the impact of stu-
dent-centered teaching on students’ understanding of science. Open coding 
analysis is used for this part of project in which the themes or categories emerge 
from the responses (Priest, Roberts, & Woods, 2002). Protocol analysis is used 
for this part of the project in which responses are coded according to predeter-
mined categories, for example, who mentioned paradigm shift (Priest, Roberts, 
& Woods, 2002). 

5.1. Responses to the Interview Questions (First Semester) 

The semi-structured interview questions for this study were designed to evaluate 
students’ conception of science. Interviews allowed us to compare students’ atti-
tudes towards NOS at the beginning of the fall semester with how they define 
their view of science in the post-interview. They explained their views of science 
and talked about the changes in their ideas during the semester. In the 
post-interview, all interviewees except for student are mentioned that they no 
longer thought that science was straightforward. All interviewees experienced 
changes in their understandings about science during the semester. They all be-
lieved that the Galileo Game had a positive role in understanding how science 
works.  

Table 3 is the summary of the analyzed data of the interviewed (first-semester) 
students. 

From Table 3, we see that the students JU and NO and FR found weekly RW 
assignments helpful. They did not miss any RW during the semester. We can see 
at the end of first semester, they were aware of subjectivity of science and effects 
of society on science. For HA and GA, the Galileo Game was very useful, based 
on analysis they no longer thought science was straightforward and they under-
stood how religion can affect the progress of science. Most of the students un-
derstood that science is not just the matter of random experimentation and that 
science is a complicated process. Students’ conception of science improved dur-
ing the first semester. 

Students JU, FR, and HA mentioned that science progresses through observa-
tion and experimentation. During the post-interview they all mentioned many 
factors, such as historical and social factors that affect the science process. In the 
pre-interview student NO explained that scientists go from the questions they 
have in their mind and the things they know which they use to develop a hy-
pothesis. In the post-interview student NO explained there was a change in his 
attitude: “Science is a much more complicated process than I thought! Because 
it’s not only creating an experiment and a hypothesis and testing things and get-
ting results and then putting those results into words. It’s not like that. I think 
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the biggest factor is our own society.” All interviewees understood the scientific 
issues and the relationship between science and society. 

Furthermore, to blend the data from both researchers the same questions 
from the end of the first semester in the 2015-16 course were used in the begin-
ning of the second semester of the 2016-17 course. The data collected from the 
participants in this project (group 1) was compared to the data collected from 
previous students in the same course (group 2). Having data from the 2015-16 
course also provided some conceptual clarification for the research design as 
well. It helped to refine the data collection plans for the winter semester for the 
2016-17 course. We were indeed able to show the same pattern in student’s con-
ception of science for both groups which added to the reliability of the research. 

5.2. Responses to the Interview Questions (Second Semester) 

Table 4 is the summary of the analyzed data of the interviewed students (second 
semester).  

From Table 7, we can see that some students changed their attitude towards 
the Nature of Science. Some students did not change their views but they were 
able to give better explanations of their conceptions of science. 

 
Table 3. A Summary of the Analyzed data of Interviewed Students (First Semester). 

Case Earlier in the semester Later in the semester 
students’ personal experience of 
the course 

Methods that students’ find 
helpful 

FR 
She saw science as an objective 
entity with straight forward 
methodology. 

She explained that scientists are 
motivated by social demands. 
They are influenced by society. 

The course challenged her to 
think things she has never 
thought before. 

RW papers allowed her to  
analyses how science works. By 
analyzing the works of different 
authors, she got involved with 
material of the course. 

HA 

He saw science as a general 
wondering and trying to  
look for answers about  
everything around us. 

Discovered many factors, like 
historical and social factors that 
affect the science process. 

She explained in this course it 
wasn’t really about memorizing, 
it was more like creating. It really 
helped her to understand see how 
scientists made their discoveries. 

Class discussions, Galileo Game 
helped her a lot in order to  
understand how science works. 

GA 
Saw science as the laws of  
nature and trying to  
understand how the world works. 

Being aware of social factors  
and embodiment of historically 
influences in science. 
 

He thought the course was  
beneficial for him Because  
students shouldn’t spend all  
their time learning theorems or 
learning laws. He thought that 
philosophy in general is very 
important to every student. 

Galileo Game helped him  
rewriting and researching the 
subject matter all the time and 
make him prepared for the class. 

NO 
She explained science is  
only about hypothesis and  
experimenting. 

She was aware of the fact  
that expectations of the culture 
determine what to study. 

Despite other courses, this course 
wasn’t about memorization. It 
was about making links,  
researching and understanding. 

RW papers helped her to be 
prepared in advanced for the 
class and helped her to be highly 
engaged. 

JU 
Saw theory evolving through 
observation. 

Understood the biases in  
science progress journey. 

Learning about history of science 
was very useful to understand 
how science works and how 
theories evolve. 

RW and GG were very useful 
since they helped her to interact 
better. 
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Table 4. A Summary of the Analyzed Data of Interviewed student (second semester). 

Research Questions 
 

Case Students’ Approach 

Does studying Nature of 
science in a student-centered 
classroom change students’ 

conception of Science? 

FN 
She had changed her attitude about the NOS and explained that science changes in the 

manner of a paradigm shift as described by Kuhn. 

KB 
At the end of second semester Her response as to how theories come about followed that 

of Popper. 

GL 
He thought that the process of changing theories  

is really slow moving and eventually a new paradigm slowly  
replaces the old one. Theories change in the manner described by Kuhn. 

MC 
This student’s views of science didn’t change but she was able to give a much clearer  

exposition of her Baconian views. 

SM 
He explained the Kuhnian point of view that when new theories come about, there will be 

a resistance from the scientific community as happened in the time of Galileo. 

5.2.1. Student FN 
In the first interview, in response to the question on how scientific knowledge 
evolves, she stated that science would be always the same and she can’t see it in a 
different context: 

“I think the fundamental science would be the same, no matter who we are. I 
feel like science would always be the same. I don’t see it in a different context or 
different rules.” In her reflective writing assignment student FN explained her 
understanding of a Kuhn paradigm shift: “The idea that scientists need to have a 
paradigm to discover things seems off. Shouldn’t it be possible for someone to 
just decide to explore even though this is not the norm something that piques 
their curiosity and still come to the same conclusion as someone who would 
have encountered a problem to reach that conclusion.”It seems that she critically 
evaluated Kuhn’s point of view and challenged the idea of a paradigm shift. 
However, on the last day of the course, in responding to the question of how 
scientific theories evolve, she changed her attitude about the NOS and explained 
that science changes in the manner of a paradigm shift as described by Kuhn: 
“scientific theories have to go through that phase of resistance pretty much like 
in Darwin and Galileo. … you have to have tribulations kind of like a paradigm 
shift. There’s a crisis and you have those big debates going on. So, it’s like a Cir-
cle event that happens I feel like it’s a pattern but the way it plays out won’t nec-
essarily be the same in both. I feel like with Galileo he was in court but it’s pretty 
much the same thing that happened with Darwin with just like scientist debat-
ing.” She also showed an impressive change in her conception of science. The 
pre-interview transcript showed that she thought for science she should rely on 
her teachers and books and what is presented to her. The post-interview showed 
that she didn’t think science is straightforward anymore: “Science is not just like: 
okay! Here is a question and I solved it this is the answer that I want.” she also 
stated that: 

“Before I just thought of it like going to school but now I have a different per-
spective. It is not as simple as you think. You think that you just do science but 
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actually, there are many factors.” 
She came to realize that science has a multidisciplinary nature as she also ex-

plained that there are so many little things that influence science which we need 
to take into account. 

5.2.2. Student KB 
In the pre-interview, student KB explained that scientific knowledge always 
changes. Using the example of Dalton’s atomic model she explained that all 
theories are not necessarily true in every aspect and that is why they go through 
changes. She believed that when we find something that really doesn’t fit the 
current model then we have to find a new model to explain it and that is how 
scientific theories progress. She also considered science as a collection of knowl-
edge: “Science is a collection of knowledge that people built together sometimes 
tearing each other down but also building each other up to come to this agree-
ment on what people think about how the world works.” In the post-interview, 
she explained that science is influenced by so many things such as culture, relig-
ion and society. She also stated that these influences drive what kind of science 
should be done and what kind of results are acceptable. 

She confirmed that before this course she saw science as an objective mathe-
matical field:  

“before I saw it as an objective mathematical field now I realized, it got a lot of 
influences in more social aspects such as history, philosophy, politics and relig-
ion as well.” In summary, based on the pre- and post-interviews the course 
helped to change student KB’s conception of science. She initially saw science as 
a collection of facts but at the end, she was aware of many factors that influence 
science: “I really liked the pure philosophy when we looked at Kuhn and Para-
digm changes and Popper when see that these are just induction and objectivity 
or something that were kind of brought to science and it didn’t necessarily come 
naturally. It was more we decided that this was what science meant but … we 
still follow … [the] inductive model and this objectivity kind of models that they 
have … maybe science isn’t as perfect as expected to be. So, it’s really changed 
my views.” Her response as to how theories come about followed that of Popper.  

5.2.3. Student GL 
During the pre-interview, student GL explained when older theories, which are 
not complete, stop working then a new theory takes the place. He was not sure 
about how the process is made. He also stated that eliminating the human as-
pects of science helps science progress. In the post-interview, he mentioned that 
the process of changing theories is really slow moving and eventually a new 
paradigm slowly replaces the old one. Theories change in the manner described 
by Kuhn. In the post-interview, he also stated that he used to just see science as a 
course load in school. Moreover, he used to understand science in a very 
straightforward manner: “Well, before for me learning about the science in-
volved just opening up a power point and reading sort of basic facts. Now I have 
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a more practical view of what learning science is rather than sort of theoretical 
view.” He clarified that the course helped him to understand that what a 
teacher teaches is just a theory and it is not an “absolute truth”. During the 
post-interview, student GL mentioned that he thinks society can affect science 
and he also provided a recent example related to his field: “I definitely think that 
society can affect science cause if we look at more recent examples like how Rus-
sia affected its genetics and biologists and forced them to go with inheritance law 
instead of Darwinian evolution. So, like {in] Galileo times society always plays a 
massive role.” 

5.2.4. Student SM 
In the pre-interview, student SM explained that a lot of science is pretty 
straightforward except social science. In answer to the question of how theories 
evolve, he stated that through experimentation we find flaws in the previous 
theories. In the post-interview, he explained the Kuhnian point of view that 
when new theories come about, there will be a resistance from the scientific 
community as happened in the time of Galileo. When student SM was asked to 
explain his picture of science in the post-interview, he specified that science is 
not only coming to school and learning certain books and techniques. It is much 
more complicated in the real world. 

In the post-interview, he explained that the course helped him to understand 
that science is a multifaceted entity: “It is not just science. It is a lot of stuff 
around it too. You know all the extra stuff that people don’t really talk about it 
all that much; more the issues, more the implications, and certain things. It is all 
that things around it that involves in science and there is always going to be. It’s 
so broad like lots of research, lots of steps involved like lots of people, where the 
funding comes from and it’s like a multi-disciplinary thing.” 

5.2.5. Student MC 
During the pre-interview, student MC explained that science doesn’t work in an 
empirical and systematic way: “I think we like to think that everything is very 
empirical and systematic and you do the experiment and you see the results and 
then you have like a fact or like good knowledge, I think sometimes it can differ 
from that track, I think mainly like research, systematic things though, there are 
other influences like the pressure of funding agencies. So, basically you do re-
search and you can analyze them and that’s it but I don’t think it is that clear.” 

Her response in the pre-interview was that experiment leads to theory but 
other factors such as personal biases also play a role. In answering the question 
of how theories evolve in the post-interview, she gave a Popperian response: 
“When they (scientists) brought up the scientific method, I think they are more 
specific to certain things. There’s less of this universal explanatory power where 
it’s so vague that it can fit into pretty much anything. So, I think when scientists 
are more critical of what they read and what they look at, theories are more spe-
cific and more … verifiable than some of the previous theories.” In the Darwin 
game discussions towards the end of the course, she also made a good connec-
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tion and used Bacon’s argument to challenge her classmates: “So you said that 
Darwin’s theory is scientific because he made a bunch of observations and con-
structed a theory based on this observation but that is not exactly a scientific 
method. The Scientific method requires prediction. You have to test these pre-
dictions with experimentation that can be repeatable. Could you please explain 
how can we test the theory of evolution through experimentation?!” In sum-
mary, based on the pre- and post-interviews with student MC and also analyzing 
her attitude in the class discussions, it was concluded that this student’s views of 
science didn’t change but she was able to give a much clearer exposition of her 
Baconian views. 

5.3. Analysis of Non- Interviewed Students 

To show that case studies were representative of the whole class, we analyzed 
data collected from non-interviewed students.  

4 students 2 female and 2 males were analyzed. Students were picked from 
different genders and different majors. Two sources of data collection were used 
for non-interviewed students. The first method of data collecting was direct ob-
servation since observational evidence is often useful in providing additional in-
formation about the topic being studied. The second source was students’ as-
signments. The analytic technique used on data collected for these students was 
pattern matching. Using pattern-matching compares an empirically based pat-
tern with a predicted one (Trochim, 1989). The patterns coincide with inter-
viewed students which helped to strengthen the internal validity of this study. 

Table 5 is an overview of the analyzed data of the non-interviewed students. 
As can be seen in Table 5, the data analysis on non-interviewed students is 

equivalent to that of the interviewed students. In this part of research observa-
tional evidence was useful in providing additional information on the 
non-interviewed students.  

5.3.1. Student A 
Analyzing student A’s assignments, some changes were found in her ideas about 
the evolution of theories as she wrote in one of her assignments that the Pop-
perian point of view touched her and made her think differently: 

 
Table 5. A Summary of the Analyzed Data of Writing Products and observational documents (Non-Interviewed students). 

Research Questions Case Students’ Approach 

Does studying Nature of science  
in a student-centered classroom  

change students’ conception  
of Science? 

A 
Changes in her ideas about theory evolving were found.  

She has a Popperian point of view at the end of the second semester. 

B 
His ideas about conception of science become  

clearer although her attitude towards the NOS did not change. 

C 
His concepts of science improved during these two semesters.  

He analyzed the progression of science using Popperian philosophy. 

D 
His thinking levels about concepts of science improved  

although there were no changes in his attitude towards the Nature of Science. 
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“I’m sad to say that I only recently learned that in order for a hypothesis to 
become a theory, it must undergo tests that attempt to disprove it (not only tests 
that attempt to prove it right). While this might not overtly seem very impor-
tant, I have to stress the fact that this means that I didn’t truly understand the 
scientific process, even after having studied it for several years. This lack of un-
derstanding on my part has undoubtedly led me to believe that different theories 
were scientific even though in hindsight, it is blatantly obvious that they aren’t. 
However, by using the criteria outlined by Popper, I can easily tell that Marxism, 
which I was taught in my first semester in CEGEP [compulsory junior college in 
Quebec) isn’t actually very scientific, given that the theory behind it is vague 
enough that it can’t be disproven (a hallmark trait of pseudo-scientific theories 
as outlined by Popper).” 

Also, in one the class discussions she explained Newton’s theory and pointed 
out that through falsification we can prove this theory is scientific: 

“It must be possible to prove the theory wrong through very specific tests. For 
example, Newton’s theory of gravity states that objects with mass must be at-
tracted to each other. This theory therefore states that objects with mass can’t 
repel each other. In effect it “forbids” them from repelling each other. Thus, in 
order to prove this theory wrong one would simply have to devise an experiment 
in which objects with mass can be observed to repel each other. Due to these 
characteristics, Newton’s theory of gravity can be considered scientific.” 

5.3.2. Student B 
In the first paper assignments this student used a Baconian point of view as she 
wrote: 

“I think scientists are researchers who strive to understand nature. They are 
unbiased and that they are willing to contemplate different theories in order to 
find the “truth”. A reading of student B’s writings made on the last days of the 
course indicates that this student views became clearer as she found out about 
different philosophers of science. Yet she didn’t inevitably change his views but 
they became more expert like. In one of the discussions she stated that we never 
fully understand a concept; we make correlations between observation and what 
we already know which a Baconian perspective towards the NOS. She also criti-
cized the Kuhnian and the Popperian point of view and felt that these ap-
proaches cannot fully define a scientific theory: “While I cannot say that Popper 
has solved the problem of induction simply through noticing that it exists, I do 
believe that his criteria for what is and isn’t a scientific theory will aid in clearing 
up this problem. As the saying goes, “the first step to fixing a problem is finding 
it”.  

“In my opinion Popper’s solution for understanding the character and devel-
opment of science is invaluable if it is properly used. Kuhn referred to the fact 
that some scientists might be tempted to modify their experiments and “cheat” 
in order to prove their theories right. I believe it’s safe to say that these theories 
are not true science and tend to fall into the category of pseudoscience. Thus, 
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even though these theories might pass Popper’s criteria, due to the fact that they 
are effectively wrong (as a result of improper observations on the part of the 
scientists), they still cannot be considered scientific. Thus, I believe that we must 
ask ourselves what constitutes true science, for neither Kuhn’s perspective nor 
Popper’s criteria accurately answer this question.” 

By comparison of his early and last papers, it’s fair to say that her ideas about 
the conception of science become clearer although her attitude towards the NOS 
did not change. 

5.3.3. Student C 
Most of his class discussions earlier in the semester showed that he had found 
out the important concepts covered in the class, but the explanations about those 
concepts were unclear: 

“I think general knowledge is very abstract while scientific knowledge is more 
science. Since there is science in it, it is more science. General knowledge is more 
graspable. So, maybe my knowledge is completely different from some one else’s 
knowledge but, since it’s science and this is what it is, we may have same scien-
tific knowledge.” His later discussions were clearer. In a topic in one of the last 
classes about hypnosis, he said: “Hypnosis is both experimental procedure and 
an object of study. The problems around hypnosis in my opinion stem from the 
fact that it is impossible to say if it is 100 percent science or 100 percent pseudo-
science. More research has to be done before hypnosis could be considered a 
scientific phenomenon”. So, he is trying to analyze the phenomenon of hypnosis 
using Popper’s scientific method. He also gave a good analysis of Popper’s phi-
losophy of science: “In this discourse Popper attempted to explain away the dif-
ference between science and pseudo-science. In order to do this, he focused on 
the key defining features of scientific theories, namely scientific theories must 
have a possibility of error; it must be possible to prove the theory wrong through 
very specific tests. Another defining feature is that the theory must forbid certain 
things from happening.” 

The above analysis showed that his concepts of science improved during these 
two semesters.  

5.3.4. Student D 
Early in the course his writings were more descriptive than conceptual. Later on, 
he picked up some important concepts, which were covered in the class. In the 
sixth week he talked about the subjectivity of science and its influences on scien-
tists’ researches and he also tried to explain its importance in the field of physics. 
He wrote: “If you were to ask several different people what they thought scien-
tists were like, the consensus would likely be that scientists are unbiased in their 
researchers. For example, when doing research, it isn’t rare to see a scientist fuss 
with his tools and equations in order to obtain the results he expected from the 
start, kind of like how a student might ‘accidentally’ change a ‘+’ to a ‘-’ in an 
equation in order to make the math come out on a Calculus test. Nor do scien-
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tists easily give up the paradigms they rely on to make their theories.” 
In this assignment he used a very good analysis of Kuhn philosophy of sci-

ence. He is referring to scientist’s paradigms in a manner of Kuhn. Moreover, 
some important questions came to his mind that helped him to expand his 
thought further. For example, upon reading Mermin’s The Golemization of 
Relativity in the eighth week he asked:”If science one day truly does ‘golemize’, 
will we be able to stop it or will we be dragged along with it until our inevitable 
end?” 

In the submitted course dossier, he explained this point: 
“This is not to say however that there exists no common ground, it is true that 

biases on the part of others can halt the progress of ‘true’, progressive science for 
years (just look at what happened to Galileo, because scientists of the church 
disagreed with him, he was placed under house arrest for the remainder of his 
life and told that he could not continue publishing his ‘heresy’). Thus while it is 
true that there can be a problem of golemization in science, it simply isn’t as 
prevalent as Collin and Pinch seem to want their readers to believe.” 

In conclusion, his thinking levels about the concepts of science improved. 

5.4. Overall Analysis 

Group 1 students (2015-16 cohort) studied in the exact same course with the 
same professor and methods as group 2 students (2016-17 cohort). Analyzing 
the two sets of data, we found that the same categories developed in the inter-
view transcripts and students showed the same improvements in their under-
standing of the Nature of Science. 

Here we evaluate three aspects of the NOS which significantly emerged in 
students’ responses to interview questions through open coding analysis. These 
components of the NOS were addressed in (SCOL270). Different aspects of the 
NOS are shown in Figure 5. 
 

 
Figure 5. Components of the NOS. 
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The result of the analysis is reported in the following order: 
1) Common themes though coding of the interview transcripts; 2) Similarities 

between 2015-16 and 2016-17 participants’ understanding of each construct. 
Findings are classified into the following sections: 
1) Social and cultural aspects of science; 
2) Tentative nature of scientific knowledge; 
3) Subjectivity. 

5.4.1. Cultural and Social Influences on Science 
Many factors, such as historical and social factors affect the scientific process. In 
the context of this concept we examine whether students view the scientific en-
terprise as non-cultural and non-historical, or as multicultural and his-
tory-embedded. 

Four common sub-categories were extracted from students’ responses: 
1) The expectations of the culture determine what to study, scientists are mo-

tivated by social demands, 2) scientists are members of society, they are influ-
enced by society (education and ways of thinking), 3) Religious background of 
scientific knowledge, 4) Gender and science.  

Most responses showed a multidisciplinary view of science. Society, religion 
and gender restrict and direct scientists in considering what and what not to 
study and their personal biases:  

As seen in Table 6, common themes emerged for both cohorts. Based on the 
table most of the students showed progress at least in 2 sub-categories of so-
ciocultural aspects of science. Student FR from 2015-16 stated that “now my 
picture of science is that it can be affected by religion, by like society, where you 
live.” Student HA from 2015-16 discussed the religious background of science: 
“Church was really involved in science in Galileo time and how the Church was 
really ruling science and deciding which theories were good and which 
weren’t.”  

Also, most of participants confirmed the sociocultural aspects of science in 
different sub-categories. As an example of their responses, student FE from the 
2016-17cohort provided his own explanation of the influence of society on sci-
ence: “If you ask me if society influences science like Galileo time, I would say 
yes but nowadays it is not that obvious. So, you might say no but still, there are 
some influences of society but it is not that obvious and that’s a thing I really 
didn’t know before this class.” 

5.4.2. Tentativeness 
Popper (1992) and Bromme & Goldman (2014) consider that uncertainty and 
tentativeness are characteristic for empirical results. Ioannidis (2006) states that 
“Instead of solid knowledge, we should get used to the notion of tentative infor-
mation”. Understanding tentativeness also means to comprehend that findings 
may contradict each other or become obsolete when more reliable findings occur 
(Sinatra et al., 2014). 
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The results of both studies demonstrated that participants in this course de-
tected the tentative nature of scientific knowledge and students no longer see 
science as an absolute truth. 

Four common themes were extracted from students’ responses: 
1) a new phenomenon could show up with the help of advanced technology, 

2) changes in science could occur due to the inability of a scientific theory to ex-
plain new knowledge, 3) humans’ ideas changes, 4) fundamental theories (such 
as Newton’s laws in mechanics) will never change in their area of application. 
(extending the area of application as in special relativity and quantum mechanics 
could result in new theories) 

In the interviews, students explained their ideas about how science progresses 
and what could possibly influence scientific progression.  

As can be seen in Table 7 out of 6 students in 2015-16 and 6 out of 6 students 
in 2016-17 think that scientific knowledge is tentative.  

As an example, Student JU from the 2015-16cohort brought an example from 
the Aristotelian and Galilean theories and explained the tentative nature of sci-
entific knowledge: 

“Relating it to the Aristotle/Galileo case, he had this theory that the earth was 
at the center of the universe and then here comes Galileo who says well no, the 
earth revolves around the sun.” 

From the 2016-17 cohort, student JO explained how human’s scientific pro-
gress depend on the culture they live in: “depending on the culture we are in and 
what religion we have and other social factors. So, maybe what we believe here in 
North America is very different from I don’t know … like Asians maybe think 
different in that culture. So, how we approach stuff is going to be also different.” 
Student SE discussed the tentative nature of science in terms of technology ad-
vancements and how it helps us to approach scientific phenomenon in a differ-
ent way: 

“we have new technology that allows us to be may be more precise and makes 
us realize that maybe: okay! Actually it’s not right.” 

Data analysis showed that the majority of students from both years agreed 
that no scientific theory can ever be considered completely proven and they are 
always changing and evolving. 

5.4.3. Subjectivity  
Scientists do not conduct absolutely objective observations, do not reach objec-
tive conclusions and do not evaluate new evidence objectively (Lederman et al., 
2002). 

Just as students’ interpretations of observed phenomena are influenced by 
their beliefs, values and previous knowledge, so too are those of scientists (Led-
erman, 2007). 

Based on the interviews with participants in both years and as can be seen in 
Table 8 it was concluded that most of the students understand the subjectivity of 
science. 
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Table 6. Common themes found in 2015-16 and 2016-17 participants. 

Yes/ NO Sub-categories 
2015-16 cohort  

(out of 6 interviewed students) 
2016-17 cohort  

(out of 6 interviewed students) 

Yes 
The expectations of the culture  

determine what to study;  
scientists are motivated by social demands. 

2 2 

Yes 
Scientists are members of society;  

they are influenced by society  
(education and ways of thinking) 

3 4 

Yes Religious background 4 3 

Yes Gender and science 3 2 

No Science is completely objective. 1 2 

 
Table 7. Students’ ideas about how science progresses. (common themes found in 2015-16 and 2016-17 participants). 

Change/ No change Sub-categories 2015 participants 2016 participants 

Change 
a new phenomenon shows up with  

the help of advanced technology 
4 3 

Change 
the inability of a scientific theory  

to explain new knowledge 
3 4 

Change humans’ ideas change 4 3 

Change No reason was provided 2 1 

No change fundamental theories would be the same 1 0 

 
Table 8. Subjectivity of science. 

Subjective/Objective Sub-categories 2015-16 participants 2016-17 participants 

Subjective 

Science is influenced and driven by the  
presently accepted scientific theories and 

laws. The development of questions is also 
based on current theory. 

4 3 

Subjective 
Personal subjectivity is unavoidable.  

(Personal preference) 
3 3 

Objective Science is completely objective. 1 2 

 
Two common sub-categories were extracted from students’ responses: 
1) Science is influenced and driven by the presently accepted scientific theo-

ries and laws. The development of questions is also based on current theory, 2) 
Personal subjectivity is unavoidable in scientific process. 

In seeking to account for subjectivity of science, 5 out of 6 students in 2015-16 
and 4 students out of 6 in 2016-17 felt that science is dependent on scientists’ 
background, their levels of education and their personal preferences as well as 
exterior influences such as currently accepted theories. Students thought that 
observations are not completely objective and can be affected by related scien-
tific theory. They explained that scientists always learn basic knowledge and then 
they try to build upon it, which can make science subjective. Student HA dis-
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cussed an example on how presently accepted theory influences science: “Most 
of the students choose their major and then in their masters and PhD, they are 
working on one of the accepted theories and they don’t cross link with the other 
ones.” Student GA from the 2015-16 cohort also mentioned the exterior biases in 
scientific knowledge: “you’re shaped by the knowledge we’re already aware of. 
You’ll think ‘maybe this mechanism is like that mechanism’. You won’t be able 
to come up with completely off-the-wall theory.” Student MA from the 
2016-17cohort explained how scientists’ personal biases make science subjective: 
“Well, I think we are all humans and we all have like biases and so even with our 
own research, we can’t be completely objective and so where Aristotle was argu-
ing about his research and he didn’t want to see the other facts or the other dis-
coveries that were happening at the same time. I think that if you’ve been work-
ing on a project or on a theory for like 20 years, I think it can be hard to … like if 
someone comes up with a different idea or something that rejects your theory, I 
think it can be hard to switching and be like: okay! I was wrong because you’ve 
been putting and investing project. So, I think just so much energy, time and 
money for that project. So, I think just personal biases and social factors still 
have influences as much as it did in those days.” 

6. Overview 

This course was taught using student-centered instruction. We measured the ef-
fects of this course on students understanding about the NOS. It would seem 
that there were impressive changes in students’ understanding of the NOS. More 
specifically, there were changes in students’ views about the evolution of theory. 
Hence, we conclude that using different methods of student-centered instruction 
(section 3) is effective in teaching the NOS to science students. 

Generally, students agreed science is continuously changing due to using ad-
vanced technologies. Students accepted the tentative nature of science and had a 
strong view that scientific knowledge progresses. Some other students felt that 
scientific knowledge does not change. For those students, theories such as New-
ton’s gravitation law do not drastically change but are refined to be more accu-
rate.  

Second, on the topic of subjectivity of science, the students felt that science is 
influenced and driven by the presently accepted scientific theories and laws and 
personal subjectivity is unavoidable. In particular, when data were not solid 
enough, students felt scientists filled in gaps from their own assumptions and 
imagination. Students from both the 2015-16 and the 2016-17 cohorts showed 
considerable change in each sub-category of subjectivity of science. For example, 
4 students out of 6 in 2016-17 and 5 students out of 7 in 2015-16 showed pro-
gress in the first sub-category (science is influenced by currently accepted theory 
in scientific society) of the subjectivity of science (second theme). 

Third, the majority of the participants agreed there was mutual interaction 
between science and society. Some students thought politics and religion have 
resulted in abuse of scientists and science for example Galileo and Darwin. They 
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also discussed the influence of society on scientists as members of society; Par-
ticipants of both years were showed a good understanding of the socio-cultural 
aspects of science. 

This section will discuss the ways the student-centered teaching improved the 
students’ understanding of NOS during two semesters by comparing the cases. 

Reflective Writing products also show that in the beginning, students saw 
science as very straightforward and set in stone. In general, student writings be-
came clearer and more understandable by the end of semester. Moreover, stu-
dents’ understanding of science changed.  

The overall results showed that the student-centered classroom helped the 
students to improve their understanding of the NOS. This study should be help-
ful for science educators in designing their science courses for first year science 
students. Also, this study gives instructors information about how students can 
go through conceptual change and become an active learner.  

7. Conclusion  

Too few science programs require any coursework involving a deep and robust 
understanding of the NOS (Backhus & Thompson, 2006). Many articles in the 
journal Science & Education consider contributions to teaching and learning 
about the NOS. However, in the majority of these studies, the authors’ claims 
about adequately and deliberately teaching and learning about the NOS to sci-
ence students are not backed up by data to help us know specifically what educa-
tional methods actually help learning, or, if it does help, how it helps and what 
we need to do to make it an effective learning activity. 

Answers to such questions are helpful for both educators, in terms of guiding 
future students, as well as researchers, who seek a deeper understanding of the 
processes involved in implementing such activities. In this study, we conducted 
interviews and combined the qualitative analysis of the interviews, student writ-
ing products and classroom observational data following a qualitative research 
approach, as recommended by Corbin & Strauss (2015) and Packer (2010) to 
examine these research questions. We also studied students’ understanding of 
science to explore whether student-centered teaching is helpful to achieve effec-
tive NOS learning outcomes.  

This paper establishes three main items: 
1) The characteristics of student-centered teaching and educational methods 

that can be used to help students accommodate the course material. 
2) Participants’ improvement in understanding specific aspects of the Nature 

of Science. 
3) Improvements and changes in students’ philosophical attitudes towards 

Nature of Science. 
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Abstract 
English for Specific Purposes (or ESP) is as a part of college English. This pa-
per aims to investigate Chinese chemical engineering and technology under-
graduate students’ needs in English for Specific Purposes (ESP). Eighty 
first-year chemical engineering and technology undergraduate students from 
Yangtze university as volunteer participates were in this study to answer the 
questionnaires about their needs in ESP and 60 volunteer participants were 
interviewed to provide their responses on ESP. All the data from question-
naires students answered and the interviews were collected. All the data were 
analyzed by SPSS 17. The results showed that: 1) The chemical engineering 
and technology undergraduate students’ level of proficiency in the language 
skills was medium; 2) The students ranked the language skills (listening and 
speaking) as the most important language skills; 3) Understanding instruc-
tions, following question/answer sessions, answering the questions, reading 
field-related textbooks, instructions for assignments, taking notes in lectures 
were more emphasized by the students in ESP classes; 4) The students had 
positive responses on the needs in ESP. Forty eight (80%) students thought 
that ESP would be better for their English learning and major study and thirty 
two (53.3%) students thought reading as the most important language skill 
ESP. Findings in the present study could be provided as implications for 
course designers and recommendations for future studies. 
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1. Introduction 

College English is required for college students in colleges and universities in 
mainland China. College English in mainland China can be divided into three 
parts: General English (GE), English for Specific Purposes (ESP) and cross-culture 
communication. In 2013, many English for Academic Purposes (EAP) courses 
were taught in many key universities (such as Fudan University, Shanghai Jiao-
tong University) in Shanghai China. Then ESP courses (including EAP and Eng-
lish for Occupational Purposes or EOP) were taught in other universities in 
mainland China. ESP is focused on English learning and teaching situation, in 
which teaching methods and learning environment are different from General 
English (Rahman, 2015). EAP courses are accepted by more undergraduate stu-
dents in key universities in Shanghai, China, but are ESP courses needed by 
first-year non-English-majored undergraduate students in local colleges or uni-
versities? We want to look for the answer in this study to the question. 

2. Literature Review 
2.1. Definition of Needs Analysis 

There were different definitions for the term “needs analysis”. The term, “analy-
sis of needs” first appeared in the 1920’s in the West Bengal, a province of India 
when Michael West introduced the concept of “needs” to cover what learners 
will be required to do with the foreign language in the target situation and how 
learners might best master the language during the period learning (Rahman, 
2015: p. 25). Hutchinson and Waters (1987) define needs as necessities, wants 
and lacks. Brindley (1989: p. 56) describes it as “the gap between what the learn-
ers’ actual needs are and what should be taught to them”. Analysis is essentially 
seen as the exploration process of communicative tasks, that is, what the learners 
need to do with the target language (Al-Otibi, 1994). 

2.2. Components of ESP Needs Analysis 

ESP needs analysis could be classified as Target Situation Analysis (TSA), 
Learning Situation Analysis (LSA), Present Situation Analysis (PSA), mean 
analysis and language audits are the fundamental components for assessing lan-
guage needs of learners (Rahman, 2015: p. 26). 

Target Situation Analysis (TSA) centers on identifying the learners’ language 
requirements in the occupational or academic setting, “The earliest TSA proce-
dures were designed to determine ‘how much English’ was used” (West, 1994). 
Robinson (1991: p. 8) said that “a needs analysis, which focuses on students’ 
needs at the end of a language course, can be called a TSA (Target Situation 
Analysis)”. Dudley-Evans & St. John (1998: p. 124) defined TSA as, “TSA refers 
to task and activities learners are/will be using English for target situation”. 

Learning Situation Analysis (LSA), referred to subjective, felt and 
process-oriented needs, was effective ways of learning the skills and language 
(Dudley-Evans & St. John, 1998). Dudley-Evans & St. John (1998: p. 124) stated 
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that Present Situation Analysis (PSA) estimated strengths and weaknesses in 
language, skills and learning experiences. 

Means analysis directed the environment in which a course would be run or 
the environment in which a project would take root, grow healthily and survive 
(Dudley-Evans & St. John, 1998). 

“Language audits, large-scale research in examining language needs, are ex-
ecuted for companies, regions or countries” (Jordan, 1997). 

There were many scholars gave their ideas to the term “needs analysis”. Stre-
vens (1980) thought that needs analysis was a necessary first step for specific 
purposes language teaching; it is more concerned with the nature of scientific 
discourse. Hutchinson and Waters (1987) argued, “any language course should 
be based on needs analysis”. Robinson (1991) thought of needs analysis as 
“needs analysis is generally regarded as critical to ESP, although ESP is by no 
means the only educational enterprise which makes use of it”. 

2.3. Studies on Needs Analysis 

Many scholars in the world did their researches on needs analysis in ESP. In 
China, there were scholars’ studies on needs analysis in ESP (Luo & Chen, 2012; 
Li, 2014; Wang, 2014; Yu & Fu, 2015; Zhen et al., 2015; Ye, 2018). 

In other countries, there were scholars’ studies on needs analysis in ESP (Es-
lami, 2010; Solak, 2012; Rahman, 2015; Mohammed, 2016; Alsamadani, 2017; 
Nafissi et al., 2017; Mohammed & Nur, 2018). 

From the literature above, we can find that few studies were done on needs analy-
sis of Chinese chemical engineering and technology first year non-English-majored 
undergraduates in English for Specific Purposes. We wanted to investigate the 
needs of first year Chinese chemical engineering and technology undergraduates 
in English for Specific Purposes.  

The present study was designed to answer the following research questions: 
1) What is the English language proficiency of non-English-majored undergra-

duate students? 
2) What are ranks of the language skills emphasized in ESP classes for 

non-English-majored undergraduate students? 
3) What are the language skills and activities much emphasized in ESP classes 

for non-English-majored undergraduate students? 
4) What are interview responses from non-English-majored undergraduate 

students on the needs in ESP? 

3. Methodology and Data Collection 
3.1. Participants 

Eighty first-year chemical engineering and technology Non-English-majored 
undergraduate students from Yangtze University were volunteers in this study. 
Eighty freshmen (48 male participants and 32 female participants) were taught 
by the same female instructor, their average age 18, Chinese as their first or 
mother language. They had similar level of education background, family back-
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ground, personality and life experiences, which was to say, their overall learning 
and cognitive abilities were almost equal.  

3.2. Instruments 

The instruments utilized in this study were questionnaires and interviews. 
Questionnaire. The questionnaire used in this study to gain responses from 

chemical engineering and technology non-English-majored undergraduate stu-
dents in ESP needs was from revised Alsamadani’s (2017) questionnaire. The 
questionnaire included two parts: background and language needs, total 26 
questions. Part one: background included personal information (name, age and 
field of study) and four questions (1 - 4) for the level of language skills’ or com-
ponents’ (listening, speaking, reading and writing)proficiency based on a 
five-likert scale (1) excellent, 2) very good, 3) good, 4) fair, and 5) poor). Part 
two: language needs included general information (question 5 - 9) on language 
needs (listening, speaking, reading, writing and grammar) and detailed informa-
tion (question 10 - 26) on language skills’ needs (listening skills (question 10 - 
13), speaking skills (question 14 - 18), reading skills (question 19 - 22), writing 
skills (question 23 - 26)) based on a five-likert scale (1) very important, 2) im-
portant, 3) not important, 4) not applicable, and 5) applicable). 

Interviews. In order to gain more information of chemical engineering and 
technology undergraduate students’ needs in ESP, interviews were used in this 
study after questionnaires answered by the students. 60 volunteer students were 
invited to attend the interviews about their language skills’ needs (listening, 
speaking, reading and writing) in ESP to answer the following two questions: 1) 
Do you think that which one (General English and English for Specific Purpos-
es) will be better for you to improve your English learning and major study? 
Why? 2) Do you think that which language skills’ needs (listening, speaking, 
reading and writing) in ESP is the most important for your English learning and 
major study? Why?  

3.3. Data Collection and Analysis 

Eighty copies of questionnaires were distributed to the participants to answer in 
20 minutes in the class. The first author in this study explained how to answer 
the questions in the questionnaire before students answered the questionnaires. 
After 20 minutes, all the 80 copies of questionnaires were collected. All the data 
from the 80 questionnaires were input into SPSS17.0 to be processed and ana-
lyzed. Among 80 questionnaires, 3 questionnaires (blank) were not used in this 
study. Tools in SPSS17.0 such as Mean and T-test were used in this study to 
analyze the data we collected.  

4. Results 
4.1. Results of Levels of the Students’ English Language Skills  

Proficiency 

Table 1 showed the levels of proficiency in language skills or components of the 
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participants. Among levels of proficiency in language skills or components of the 
participants, the orders were Reading (M = 3.247, SD = .652), Speaking (M = 
3.507, SD = .788), Listening (M = 3.558, SD = .910), Writing (M = 3.766, SD 
= .793). The levels of proficiency in language skills or components of the partic-
ipants were medium. And the level of proficiency of the participants in reading 
(M = 3.247, SD = .652) was more close to good (3), the students’ level of profi-
ciency in writing (M = 3.766, SD = .793) was more close to fair (4).  

4.2. Results of Students’ Ranks on the Language Skills and  
Components Emphasized in ESP Classes 

Table 2 showed results of the participants’ ranks on the language skills and 
components emphasized in ESP classes. All the language skills and components 
in ESP classes were emphasized by participants. The orders of the participants’ 
ranks on the language skills and components much emphasized in ESP classes 
were Listening (M = 1.117, SD = .537), Speaking (M = 1.117, SD = .458), Writing 
(M = 1.156, SD = .488), Reading (M = 1.182, SD = .601), Grammar (M = 1.896, 
SD = .736). The language skills (listening and speaking) were most emphasized 
by the participants. 

4.3. Results of the Students’ Language Skills and Activities  
Emphasized in ESP Classes 

Table 3 showed results of the participants’ language skills and activities empha-
sized in ESP classes. From question 10 to question 26, except question 24 and 
question 26, all the language skills and activities in ESP classes were emphasized 
by the participants. Listening part (question 10 - question 13), “Understanding 
instructions” was ranked as the first important activity, “Following ques-
tion/answer sessions” as the second. Speaking part (question 14 - question 18), 
“Answering the questions” was ranked as the first, “Giving oral presentations” as 
the second. Reading part (question 19 - question 22), “Field-related textbooks” 
was ranked as the first, “Instructions for assignments” as the second. Writing 
part (question 23 - question 26), “Taking notes in lectures” was ranked as the 
first, “Assignments and homework” as the second.  

4.4. Results of Interviews from Students’ Responses on Needs of  
ESP 

From 14:00 to 15:00 October 25, 2018, 60 volunteer students were invited to at-
tend the interviews about their language skills’ needs (listening, speaking, read-
ing and writing) in ESP to answer the following two questions: 1) Do you think 
that which one (General English and English for Specific Purposes) will be better 
for you to improve your English learning and major study? Why? 2) Do you 
think that which language skills’ needs (listening, speaking, reading and writing) 
in ESP is the most important for your English learning and major study? Why? 

For Question 1), 48 students (80% of 60 students) said that ESP would be bet-
ter for them to improve their English learning and major study because they  
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Table 1. Results of level of proficiency on language skills. 

M               SD 

Listening                  3.558             .910 

Speaking                  3.507             .788 

Reading                   3.247             .652 

Writing                   3.766             .793 

 
Table 2. Results of students’ ranks on the language skills. 

M                SD 

How important is listening skill?       1.117              .537 

How important is speaking skill?       1.117              .458 

How important is reading skill?        1.182              .601 

How important is writing skill?        1.156              .488 

How important is grammar?          1.896              .736 

 
Table 3. Results of the students’ language skills and activities in ESP classes. 

                       M                 SD 

Listening 

 Question 10           1.909               .518 

 Question 11           1.208               .592 

 Question 12           1.247               .542 

 Question 13           1.831               .548 

Speaking 

 Question 14           1.299               .796 

 Question 15           1.753               .652 

 Question 16           1.221               .661 

 Question 17            1.247               .728 

 Question 18           1.831               .497 

Reading 

 Question 19           1.156               .592 

 Question 20           1.987               .525 

 Question 21           1.844               .515 

 Question 22            1.208               .515 

Writing 

 Question 23           1.221               .576 

 Question 24           2.494               .837 

 Question 25           1.935               .592 

 Question 26           2.091               .672 

 
could use English as the tool to learn and study English and their major (chemi-
cal engineering and technology); the knowledge of chemical engineering and 
technology was seldom included in the General English. Ten students (16.7% of 
60 students) said that they did not have ideas on which one (General English and 
English for Specific Purposes) better for them in English learning and major 
study because they did not learn or study ESP classes. 
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For Question 2), 60 students thought that all language skills (listening, speak-
ing, reading and writing) in ESP were needed; thirty two students (53.3% of 60 
students) thought the language skill (reading) as the most important language 
skill for them because they could read ESP books to learn English and study 
their major; fourteen students (23.3% of 60 students) thought the language skill 
(writing) as the most important for them because they wanted to write academic 
papers in English; fourteen students (23.3% of 60 students) thought the language 
skill (listening) as the most important for them because they needed to under-
stand the ESP instructors in ESP classes. 

5. Discussion 

The authors in this study want to investigate the answers to the four questions. 
Question 1: What is the English language proficiency of chemical engineering 
and technology undergraduate students? Question 2: What are ranks of the lan-
guage skills much emphasized in ESP classes for chemical engineering and 
technology undergraduate students? Question 3: What are the language skills 
and activities much emphasized in ESP classes for chemical engineering and 
technology undergraduate students? Question 4: What are interview responses 
from non-English-majored undergraduate students on the needs in ESP? 

For Question 1, from Table 1, we could know that levels of proficiency in 
language skills or components of the participants were medium. And level of 
proficiency of the participants in reading (M = 3.247, SD = .652) was more close 
to good (3), the students’ level of proficiency in writing (M = 3.766, SD = .793) 
was more close to fair (4). The level of proficiency of the participants in reading 
(M = 3.247, SD = .652) was better the students’ level of proficiency in writing (M 
= 3.766, SD = .793). The means of level of proficiency in language skills or com-
ponents of the participants were between good and fair. The result of the stu-
dents’ level of proficiency in writing in this study agrees with the result of par-
ticipants’ level in writing in Solak’s (2012) study, but the results of participants’ 
level in listening and reading in Solak’s (2012) study are better than the results of 
students’ level of proficiency in listening and reading in this study. The results of 
the students’ level of proficiency in language skills in this study disagree with the 
results of level of proficiency in language skills in Alsamadani’s (2017) study. 
The differences between the results in this study and the results in Solak’s (2012) 
study and Alsamadani’s (2017) study may be the different participants. 

For Question 2, from Table 2, we can know that the students rank the lan-
guage skills (listening and speaking) as the most important language skills in all 
the five language skills and components. Chinese students’ level of language 
skills (listening and speaking) are just so-so, students need to listen to ESP in-
structor in ESP classes and speak in English to express their ideas and answer 
questions in ESP classes, therefore they rank the language skills (listening and 
speaking) as the first order. The results of ranking the importance in language 
skills (listening, speaking, reading, writing and grammar) in this study disagree 
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with that in Alsamadani’s (2017) study.  
For question 3, from Table 3, we can know that the language skills (listening, 

speaking, reading and writing) are emphasized by the chemical engineering and 
technology undergraduate students. The participants think the listening skills 
(understanding instructions and following question/answer sessions), the 
speaking skill (answering the questions), the reading skill (reading field-related 
textbooks) and the writing skill (taking notes in lectures) as more important ac-
tivity or task in ESP classes. Students need the listening skills to understand in-
structions to gain the knowledge in ESP and need “follow question/answer ses-
sions” to follow the instructor in ESP classes. And students need use the speak-
ing skill (answering the questions) to answer the questions from the instructor 
and others students to express their ideas in ESP classes. Also students need read 
“field-related textbooks” to obtain the major knowledge and make notes in a 
short time in ESP classes. The results in this study disagree with that in Alsama-
dani’s (2017) study. The students in this study who are first-year chemical engi-
neering and technology students have studied a few major courses, and they just 
know some needs in ESP classes. The students in Alsamadani’s (2017) study who 
are second-year engineering students majoring in industrial engineering and 
civil engineering at Umm Al-Qura University (Al-Lith, andAl-Qunfudah) have 
studied more major courses, they know what they need in ESP classes. 

For question 4, we gain positive responses from the interview students on 
their needs in ESP classes. Forty eight students (80% of 60 students) said that 
ESP would be better for them to improve their English learning and major study. 
Thirty two students (53.3% of 60 students) thought the language skill (reading) 
as the most important language skill. General English, usually, is not involved in 
students’ major knowledge and is seldom used for their occupation. However, 
ESP is involved in students’ major knowledge and can be used for their occupa-
tion. The chemical engineering and technology undergraduate students need use 
ESP knowledge in target situations such as reading ESP books, writing academic 
papers. The chemical engineering and technology undergraduate students can 
combine English learning and major study, which will be better for their English 
learning and major study.  

Limitations and Suggestions for Further Research 

Though the present study has investigated a survey of there are still some limita-
tions in the study.  

Firstly, only 80 non-English-majored undergraduate students as the partici-
pants from one university are in this study. More participants are needed in fur-
ther research. 

Secondly, the instruments used in this study to investigate the chemical engi-
neering and technology undergraduate students are questionnaires and inter-
views. The study would be much better, if it were combined with other instru-
ments such as classroom observation, interviews with major instructors. More 
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instruments should be used in investigating in the further research.  
Finally, participants in this study were the non-English-majored undergra-

duate students in only one university. The study will be better if more partici-
pants from other universities can be participated in this study.  

Despite of the restraints of the study, we hope that it can offer some guidelines 
for further research on needs analysis in ESP. The findings in this study could be 
provided as implications for course designers and recommendations for future 
studies. 

6. Conclusion 

English for Specific Purposes (ESP) combines English learning and academic 
study or occupational applications for learners. ESP courses are taught in more 
and more universities (such as Fudan University, Shanghai Jiaotong University). 
ESP courses are needed by students in common local university. Needs analysis 
is a basic step for ESP classes, such as course design, course arrangement. This 
study wanted to investigate first-year non-English-majored students’ needs in-
formation in ESP. 80 first-year non-English-majored undergraduate students 
majored chemical engineering and technology from Yangtze university as vo-
lunteer participates were in this study to answer the questionnaires and inter-
viewed about their needs in ESP. The results showed that: 1) The chemical engi-
neering and technology undergraduate students’ level of proficiency in the lan-
guage skills was medium; 2) The participants ranked the language skills (listen-
ing and speaking) as the first important language skills; 3) Understanding in-
structions, following question/answer sessions, answering the questions, reading 
field-related textbooks, instructions for assignments, taking notes in lectures 
were more emphasized by the students in ESP classes; 4) The students had posi-
tive responses on their needs in ESP. We will make more researches on students’ 
needs analysis in ESP classes, such as ESP courses planning, ESP courses text-
books choice, ESP exams in the future.  
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Appendix 

Students’ structured Questionnaire 

I. Background 

Name: ………………………. 
Age: ………………………. 
Field of study: ……………. 
*What level of proficiency do you think you have in the following language skills 
or components? 
1 = Excellent  2 = very good  3 = good  4 = fair  5 = poor 
1. Listening ____ ____ ____ ____ ____ 
2. Speaking ____ ____ ____ ____ ____ 
3. Reading ____ ____ ____ ____ ____ 
4. Writing ____ ____ ____ ____ ____ 

II. Language Needs 

*Rank the following according to their importance. Circle the most appropriate 
choice. 
1 = very important  2 = important  3 = not important  4 = not applicable  5 
= applicable 
5. How important is listening skill?     1  2  3  4  5 
6. How important is speaking skill?     1  2  3  4  5 
7. How important is reading skill?     1  2  3  4   5 
8. How important is writing skill?      1  2  3  4   5 
9. How important is grammar?      1  2  3  4   5 
Listening 
10. Listening to lectures       1  2  3  4  5 
11. Understanding instructions     1  2  3  4   5 
12. Following question/answer sessions    1  2  3  4   5 
13. Understanding power point presentations  1  2  3  4  5 
Speaking 
14. Asking questions       1  2  3  4  5 
15. Participating in discussions     1  2  3  4  5 
16. Answering the questions      1  2  3  4  5 
17. Giving oral presentations      1  2  3  4  5 
18. Interacting with specialists in your field of stud 1  2  3  4   5 
Reading 
19. Field-related textbooks      1  2  3  4  5 
20. Articles in journals       1  2  3  4  5 
21. Handouts given by teachers     1  2  3  4   5 
22. Instructions for assignments     1  2  3  4   5 
Writing 
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23. Taking notes in lectures      1  2  3  4    5 
24. Class quizzes and exams      1  2  3  4    5 
25. Assignments and homework     1  2  3  4    5 
26. Field-specific report       1  2  3  4    5 
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Abstract 
As an important part of China’s national economy, the medical industry is a 
key support industry in Henan Province. In order to gain an advantage in the 
fierce competition in the medical industry, the key lies in talents. Based on 
the development status and environment of Henan medical industry and the 
demand of talents in Henan medical industry, this paper analyzes the prob-
lems of talent demand in Henan medical industry and puts forward some 
suggestions for supporting the development of Henan medical industry. 
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1. Introduction 

With the economic development of all countries in the world, especially the 
economic development of emerging markets, and the improvement of people’s 
living standards, the global medical expenditure keeps increasing, which strong-
ly promotes the development of the medical industry. New medical technologies, 
medical devices and medical products keep emerging, and the market size of the 
medical industry is expanding day by day. According to the 2012-2016 statistics 
of China’s high-tech industry statistical yearbook, as a key industry supported by 
Henan province, the number of medical industry enterprises in Henan Province 
with a revenue from principal business of more than 20 million has continued to 
increase from 597 in 2012 to 796 in 2016; the revenue from principal business 
continued to grow from 2012 to 2016, reaching 293.1 billion yuan in 2016. In 
2017, the medical industry has had major changes, and the government of the 
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national government has issued over 1700 pharmaceutical policies to push for-
ward the supply-side reforms of the medical industry, which have been widely 
and deeply influenced by the development and competitiveness of the industry. 
China’s pharmaceutical industry will face increasingly brutal competition as the 
conditions for drug registration become stricter, and new drug approval and su-
pervision are strengthened, and the quality consistency evaluation of generic 
drugs is promoted. The medical industry is a technology-intensive industry. 
Talents are vital to the development of the medical industry and the key to the 
development of medical companies. The competition in the medical industry is 
concentrated in the competition of talents (Zhang, 2017). Therefore, this paper 
will analyze the trend of talent demand, problems and solutions in the medical 
industry in Henan Province, aiming at improving the quality of talents in the 
medical industry in Henan Province and helping Henan medical companies to 
gain competitive advantage. 

2. Analysis of Talent Demand in the Medical Industry in  
Henan Province 

2.1. Regional Analysis of Talent Demand 

By September 30, 2018, According to the statistics of medical network enterpris-
es (Table 1), the data shows that Henan medical industry enterprises are mainly 
distributed in Zhengzhou, Xinxiang, Anyang and Luoyang. Obviously, Zhengzhou 
enterprises have provided more jobs, mainly affected by gas location advantages 
and industrial environment. Zhengzhou is an important central city in central 
China, an important comprehensive transportation hub in the country and a 
core city in the central plains economic zone. More importantly, Zhengzhou’s 
medical industry policy environment is excellent. In 2017, the Zhengzhou Mu-
nicipal Government issued the “13th Five-Year Development Plan for 
Zhengzhou Biomedical Industry”, which increased the cultivation of biomedical 
industry in Zhengzhou City, increased the support of financial funds for plan-
ning implementation, and provided the accumulation of medical companies. 
More job positions. 
 
Table 1. Regional distribution of medical enterprises in Henan Province. 

city Zhengzhou Luoyang Nanyang Shangqiu Anyang Xinyang 

proportion  
(%) 

32.69 6.66 4.24 3.15 7.63 1.69 

city Pingdinshan Zhoukou Xinxiang Kaifeng Jiaozuo Luohe 

proportion  
(%) 

1.94 2.54 14.77 5.33 4.60 3.03 

city Zhumadian Sanmengxia Xuchang Puyang Hebi  

proportion  
(%) 

2.91 2.30 2.54 2.42 1.57  

Data source: medical network (http://www.pharmnet.com.cn/company/1/1128/1.html). 
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2.2. Subdivision Industry Analysis of Talent Demand 

According to the implementation plan of Henan Province to promote the 
healthy development of the medical industry (2016), by 2020, the revenue from 
principal business of bio-medicine, chemical medicine, production of finished 
traditional Chinese herbal medicine, medical equipment and appliance will be 
100 billion, 150 billion, 100 billion and 50 billion respectively. Therefore, in the 
future, the demand for talents in the medical industry in Henan Province will be 
more concentrated in chemical medicals, bio-medicals and proprietary Chinese 
medicines. In addition, the “Thirteenth Five-Year Plan” will become a key pe-
riod for the development of China’s medical and health industry. It is expected 
that with the implementation of the “Healthy China” strategy, the medical and 
health industry around the “Thirteenth Five-Year Plan” will be able to break 
through the health, health and medical care industries. With the size of the tril-
lion market, the entire health care industry and the big health industry will enter 
the golden period of development. With the continuous deepening of the reform 
of the medical system, social capital will enter the period of scientific norms and 
accelerated development, which makes medical students more sought-after, es-
pecially related to the maintenance of the elderly, health care, biomedical manu-
facturing and the implementation of two-child policy. The demand for profes-
sionals in the field is expected to usher in a sustained and large-scale growth in 
the coming period. 

2.3. Structure Analysis of Talent Demand 

Recruitment information can directly reflect the company’s demand for talent 
(Cheng, 2018). According to Iresearch consulting’s semi-annual report of Chi-
na’s online recruitment industry 2017, in recent years, using Internet platforms 
to release talent recruitment information has become the main channel for en-
terprises to recruit talent. In order to study the positions and qualifications of 
talents in the medical industry in Henan Province, 29 Henan medical companies 
were selected, which were distributed in bio-medicals, chemical medicals, pro-
duction of finished traditional Chinese herbal medicine, medical equipment and 
appliance enterprises. Through the company’s website, 51job.com and Baidu 
campus recruitment, the paper collected the recruitment information of these 29 
medical enterprises in the category of 728 positions in 2018, and obtained the 
position and educational background from the recruitment information. 

1) Position Structure Analysis of Talent Demand  
In order to analyze the position structure of talent demand in the medical in-

dustry in Henan Province, it is necessary to classify the positions. According to 
the job categories set by the recruitment website, the data of different functions 
of the positions in the medical industry in Henan Province are classified and 
summarized. The positions were classified into: production, R&D and technolo-
gy, quality management, functional management, declaration and registration, 
warehousing and logistics, computer, marketing and other categories. According 
to the statistics of recruitment information of 29 enterprises in the medical in-
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dustry in Henan Province in 2018 (Table 2), the talents demanded by the medi-
cal industry are mainly concentrated in the two major fields of marketing, R&D 
and technology. Because some companies have no restrictions on the number of 
marketing and R&D talents when recruiting, but there is no statistics in statis-
tics, so the data in Table 5 is not involved. Therefore, the actual marketing and 
R&D and technology classes required by the actual medical industry enterprises 
The proportion of talent is higher. 

2) Educational Attainment Analysis of Talent Demand 
Through the recruitment information of representative enterprises in the 

medical industry in Henan Province, the data were collected and summarized. 
The total analysis was carried out. The distribution of the various applicants to 
the job seekers was summarized in Table 3. The ranking of educational qualifi-
cations for talent in the medical industry is related to college, university, gradu-
ate, medium vocational education and lower level. According to the analysis of 
educational background of different positions (Table 4), R&D, and technology 
positions have the highest educational requirements of all positions, among 
which 21.68% require graduate education and 46.40% require university educa-
tion, which is consistent with the work content of talents in R&D and technology 
positions. With the deep reform of the medical industry The key to determining 
whether a company has a competitive advantage is to develop talents, especially 
high-level R&D talents, such as those with doctoral or master’s degrees. 

 
Table 2. Distribution of jobs in the medical industry. 

Job categories Proportion (%) 

production 3.22 

R&D and technology 20.02 

quality management 5.15 

functional management 5.23 

declaration and registration 0.86 

warehousing and logistics 5.04 

computer 1.48 

marketing 56.58 

other 2.43 

total 100.00 

 
Table 3. Educational attainment of talent demand in the medical industry. 

Educational attainment Proportion (%) 

medium vocational education and lower level 4.56 

college 56.69 

university 30.70 

graduate 8.05 

total 100.00 
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Table 4. Educational attainment of talent demand in the medical industry by position. 

Job Categories 
Educational attainment proportion (%) 

Graduate University College 
Medium Vocational 

Education and Lower Level 

production  33.57 18.57 47.86 

R&D and technology 21.68 46.40 31.92  

quality management 1.70 55.74 41.28 1.28 

functional management 3.03 54.54 41.13 1.30 

declaration and registration  80.00 20.00  

warehousing and logistics  3.51 91.67 4.82 

computer  83.58 16.42  

marketing  12.53 82.18 5.29 

other 1.06 62.77 25.53 10.64 

3. Problem Faced in the Talent Demand in the Development  
of Medical Industry in Henan Province 

3.1. Lack of an Attractive Medical Industry Environment 

The talent environment is the key to attract talents, and the environmental fac-
tors to attract talents include industrial development environment, organiza-
tional nature, regional location and other factors (Zhang & Hu, 2012; Cao et al., 
2015). From the perspective of industrial development environment, the number 
of provinces and cities that have been approved for national bio-industry bases 
has reached 21, mainly in the Bohai-rim and Yangtze River Delta regions in 
China. For example, the Shanghai area has become the most concentrated base 
for R&D institutions in the biomedical field and the most prominent innovation 
for new drugs. The Jiangsu region has now formed biomedical R&D bases in 
Suzhou, Taizhou, Lianyungang and Nanjing. Tianjin has more than 500 relevant 
institutions engaged in production and research and development, leading the 
modernization level of traditional Chinese medicine in China. However, the 
medical companies in Henan province are small in scale and weak in strength. 
Moreover, the medical industry cluster has not been formed, so Henan medical 
industry is in a weak position in attracting talents. In terms of quantity, there are 
not many large medical companies in Henan Province. By October 13, 2018, in 
the medical listed companies (Table 5), the number of listed companies in He-
nan is much lower than that in Jiangsu, Shandong, Zhejiang and Guangdong 
province. From the quality point of view, Henan medical Company is not strong. 
In the top 100 Chinese medical industry in 2017, the number of enterprises 
listed in Shandong, Zhejiang, Jiangsu and Guangdong provinces was 13, 11, 10 
and 8 respectively; Henan Province was only listed on the list, that is Furen me-
dicines group, whose rank is 35. From the perspective of student employment 
choices, medical students are more willing to be employed in hospitals and other 
administrative institutions in China (Zhang & Wang, 2018); and the choice of 
workplaces is more inclined to developed regions (Yun, 2016), and Henan med-

https://doi.org/10.4236/ce.2018.915196


F. Cheng et al. 
 

 

DOI: 10.4236/ce.2018.915196 2609 Creative Education 
 

ical industry enterprises are not attractive in terms of unit nature or region. 

3.2. Insufficient Proportion of R&D Talents 

The proportion of R&D personnel in the medical countries of the United States, 
Germany, the United Kingdom, and Japan accounted for 23.5%, 18.6%, 17.6%, 
and 16.5% (Xue & Liu, 2009). At present, the proportion of R&D personnel of 
medical industry in China in 2012-2016 is 7.79%, 8.16%, 8.87%, 8.55%, and 
8.93%, which is a big gap with foreign medical giants. This shows that China’s 
medical companies are almost imitation. In 2016, the proportion of Chinese ge-
neric drugs in the total medical market reached 90%. If Chinese medical compa-
nies gain a competitive position in international competition, they must only 
innovate. In recent years, the policies of the medical industry, such as the “Opi-
nions on Reforming the Approval System for Drug Medical Device Evaluation 
and Approval”, the policy on the new drug approval and the evaluation of the 
consistency of generic drugs, and the guidance on strengthening and promoting 
the innovation of food and drug science and technology. “Thirteenth Five-Year 
Plan for TCM Science and Technology Innovation”, “Deepening the review and 
approval system reform and encouraging drugs” medical instruments Innovative 
opinions, etc., all prove the importance of innovative research and development. 
There is no doubt that we need to increase research and development, and we 
need more R&D talents in the future. According to the 2012-2016 statistics of 
China’s high-tech industry statistical yearbook (Table 6), medical enterprises in 
Tianjin, Zhejiang, Guangdong, Jiangsu, Shanghai and Shandong with good de-
velopment in China’s medical industry have increased recruitment of R&D per-
sonnel and the proportion of R&D personnel in the past five years. However, the 
proportion of R&D personnel in Henan Province has been lower than the aver-
age, far below the level of developed regions, and there is a downward trend. In 
order to achieve the goal of the “Henan Province promotes the healthy devel-
opment of the medical industry implementation plan”: by 2020, the province’s 
medical manufacturing new product output rate of more than 15%, medical 
companies R&D investment accounted for 2% of sales revenue, Henan medical 
enterprises need a large number of research and development talents. 
 
Table 5. The number of listed companies in the medical industry in five provinces. 

Subdivision industry Henan Jiangsu Shandong Zhejiang Guangdong 

biomedical medicine 2 4 2 2 2 

chemical medicine 0 9 7 21 3 

production of finished traditional 
Chinese herbal medicine 

3 2 3 5 8 

medical equipments  
and health care 

1 3 5 8 13 

total 6 18 17 36 26 
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Table 6. The proportion of R&D personnel in the annual average number of employed 
personnel in the medical industry. 

Year Average Henan Jiangsu Shanghai Shandong Zhejiang Guangdong Tianjin 

2012 7.79 5.16 8.64 7.92 7.59 11.17 9.93 12.46 

2013 8.16 5.88 8.67 9.12 7.74 11.61 9.67 13.34 

2014 8.87 5.36 9.80 10.40 9.67 12.30 9.99 15.18 

2015 8.55 5.03 9.89 9.96 9.36 12.56 10.15 15.94 

2016 8.93 4.88 10.88 10.32 10.22 12.71 9.56 18.14 

3.3. Short Supply of Marketing Talents  

With the rapid rise of multinational medical companies and the rapid develop-
ment of local R&D institutions, demand for research and development is grow-
ing. From the current development of the medical industry, marketing talents 
are still considered the most scarce talent by medical companies. As China be-
comes the world’s second largest consumer market for medicals, and with the 
opening of the two-child policy, the significant trend of population aging, and 
the increase in per capita income, the demand for medical products is also ris-
ing. Based on the above background, marketing talents have played an impor-
tant role in the process of drug research and development, market promotion 
and drug efficacy feedback. They have become one of the targets sought by most 
medical companies. The recruitment data of Henan medical companies also 
shows that the demand for medical marketing talents is the biggest. On the one 
hand, with the entry of medical foreign-funded enterprises, the rapid develop-
ment of private medical companies and the deepening of the medical system 
reform, the demand for medical marketing talents is huge. According to China’s 
high-tech industry statistical yearbook, the strength of medical enterprises with a 
revenue from principal business of more than 20 million yuan in the medical 
industry in China is from 10,730 in 2012 to 12810 in 2016; the number of medi-
cal enterprises with a revenue of more than 20 million in Henan Province is 
from In 2012, 597 companies continued to grow to 796 in 2016, and medical 
companies are increasingly competitive. In order to realize the “Implementation 
Plan for Promoting the Healthy Development of the medical Industry in Henan 
Province”, by 2020, the province’s medical manufacturing industry’s revenue 
from principal business will exceed 400 billion. With the intensification of com-
petition and insufficient supply of research and development talent, medical 
companies can only rely on marketing talent. The improvement of medical per-
formance in Henan Province requires more marketing talents, and more needs 
higher level, more professional and compound marketing talents. On the other 
hand, medical or pharmaceutical students prefer to choose medical administra-
tive units such as hospitals rather than marketing positions. They think market-
ing jobs pay less and are hard work. It can be seen from above that the increas-
ing demand for marketing talents by enterprises and the insufficient supply of 
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marketing talents by schools lead to the shortage of marketing talents in medical 
enterprises. 

3.4. Well-Rounded Talent Scarcity 

As the external environment of enterprises changes faster and the competition 
becomes more and more fierce, enterprises need well-rounded talents. In the 
process of reviewing the recruitment advertisements of 29 Henan medical com-
panies, it was found that some companies recruiting marketing talents requiring 
students to major in medical, medical, biomedical, chemical or marketing, which 
means that medical-related majors or marketing professionals can engage in 
medical marketing positions, but the best marketing talents should be those who 
understand both medicine and marketing. In the interview with Xiangyu medi-
cal company in Anyang city of Henan province, the senior management of the 
company thought that there was a lack of well-rounded talents. To be specific, in 
the aspect of marketing talents, well-rounded marketing talents with medical 
professional knowledge and professional marketing ability are needed. In the 
production of drugs, a large number of well-rounded production and manage-
ment talents who know both medical knowledge and management are needed. 
In the aspect of functional management, the well-rounded management talents 
who know both medicine and functional management are needed. However, in 
China, the current medical students generally only focus on the medical profes-
sional knowledge, and less on management or marketing knowledge. Manage-
ment or marketing students learn only management or marketing related 
courses, and do not involve medical knowledge. There is no doubt that the pro-
fessional talent training mode in China’s higher education system cannot meet 
the needs of the medical industry for inter-disciplinary talents. 

4. Talent Countermeasures to Support the Development of  
Medical Industry in Henan Province 

4.1. Enhancing the Attractiveness of Talents in the Medical  
Industry in Henan Province 

The government should further study the development of the medical industry 
in Henan Province, increase industrial support, identify the medical industry 
segment, and break through market segments, such as medical devices in Xin-
xiang and Anyang. Second, the government should increase the introduction of 
reward systems for outstanding medical talents. Talents are the key to the com-
petition of medical companies. It is necessary to further enhance the conveni-
ence of excellent medical R&D or marketing talents settled in Henan and in-
crease the intensity of reward. Third, the government supports the listing of 
medical companies. The listing includes domestic new three board, main board, 
small and medium board, GEM and Hong Kong stocks, as well as foreign coun-
tries, such as the United States, the United Kingdom, Singapore and other places 
listed. Listing can help medical companies perfect their governance structure, 
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improve the management and management capabilities of medical companies, 
and obtain financial support. At the same time, listing can also expand the at-
tractiveness of recruiting talents. Therefore, the Henan provincial government 
should guide or introduce policies to encourage or carry out activities to allow 
Henan medical companies to communicate with venture capital companies and 
securities companies. 

4.2. Improve the Quality of Medical Talents 

Because medical companies need high-quality R&D talents, high-quality mar-
keting talents and well-rounded talents. In terms of R&D talents, it is necessary 
not only to further expand the number of master’s or doctoral students in medi-
cine-related majors, but also to improve the quality of master’s or doctoral 
training in medicine-related majors. In terms of marketing talents, students 
should be guided to understand the career prospects of medical marketing, and 
cooperate with medical companies to develop marketing talents in advance, so 
that students can understand medical marketing in medical companies and learn 
about medical products and marketing knowledge. In the aspect of well-rounded 
talent training, according to the development needs of the medical industry, the 
medical professional training program should adjust the training curriculum, 
increase or further increase the management and marketing courses. 

4.3. Improve the Level of Human Resources Management in  
Medical Enterprises 

The demand for talents in the medical industry is large, and its turnover rate is 
also particularly large. In the “Research report on recruitment index of 
white-collar worker job-hopping in spring 2018” issued by Zhilian, the actual ac-
tion of job-hopping in the medical and medical industries accounted for 69.9%, 
ranking in the report number 5. In order to attract, retain and fully exert talents, 
it is necessary for all medical companies to comprehensively improve the level of 
human resources management. First, the scientific research enterprise talent po-
sition setting and job quality requirements. According to the company’s sales 
target and the company’s operating environment, determine the talent position 
setting, and determine the qualifications, experience, knowledge and ability of 
each position. Second, adhere to the recruitment of personnel matches. Accord-
ing to the needs of the post and the quality of the post, it is necessary to carefully 
study the background, values, abilities and other qualities of college students, 
and use scientific methods to find the perfect match with the company. Third, 
science trains talent. In addition to carrying out regular trainings to improve 
employees’ abilities, personnel training should also help employees to develop 
career so that employees can take the initiative to work hard. Finally, use the ap-
propriate incentives. In addition to performance appraisal, compensation and 
benefits are key incentives. It is suggested to adopt compensation schemes that 
can tie employees’ interests to the interests of the enterprise or the team, such as 
equity incentive and option incentive. 
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5. Conclusion and Discussions 

In recent years, the rapid economic development of Henan Province and the key 
support industry support policies of Henan Province have provided historical 
opportunities for the development of the medical industry in Henan Province, 
and at the same time provided a good development platform for talent develop-
ment. The medical industry has been a profitable industry in recent years, and it 
is also a key support industry in Henan Province. Its development requires a 
large number of outstanding talents. In order to meet the demand of Henan 
medical enterprises for talents, colleges and universities in Henan province are 
actively transforming their talent cultivation model and transforming themselves 
into applied or entrepreneurial universities. 

This paper analyzes the talent demand trends and existing problems in the 
medical industry in Henan province through the collection and processing of 
statistical data and open data. However, due to the limited sample data, the 
analysis results may be affected. In the future, the research sample can be further 
expanded to investigate the quality requirements of medical industry talent de-
mand, and analyze the key factors influencing the demand of medical talent, so 
as to provide better support for scientific decision-making of medical industry 
enterprises, university administrators, students and teachers. 
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Abstract 
With the development and innovation of basic mathematics education, the 
classroom teaching quality has become a hot spot of basic mathematics edu-
cation curriculum and teaching reform. The high classroom teaching quality 
can comprehensively and deeply reflect the teaching level of teachers, im-
prove the level of students’ mathematical key competencies, and realize the 
fast improvement of mathematics learning process. Therefore, the evaluation 
of it has become not only important but necessary. As a result, we argue that 
evaluation indicator system of teaching quality should be well researched. 
Based on the multi-layered and fuzzy-paste nature of the evaluation problem 
of classroom teaching quality, the evaluation model of classroom teaching 
quality is tried to construct. By using analytic hierarchy process, the weight of 
each indicator is determined, and the teaching quality is determined by using 
the model of fuzzy comprehensive evaluation. The evaluation method im-
proves the reliability and objectivity of the evaluation results, promoting stu-
dents’ efficient learning of mathematics and teaching level. 
 

Keywords 
Classroom Teaching Quality, Analytic Hierarchy Process, Fuzzy  
Comprehensive Evaluation Model, Evaluation Indicator System 

 

1. Introduction 
1.1. Background 

In mathematics classroom teaching, it is divided into lecture-type and open-type. 
The lecture-type means that teachers use certain teaching methods to directly 
teach students new teaching content, so that students can obtain knowledge and 
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class-type skills. The open-type means that teaching is to correctly handle the 
relationship between “process” and “conclusion” in teaching according to the 
law of cognition, restoring the proper status of “process”, and giving students 
the power to study independently. The teachers allow students to enjoy the vast 
space and time of independent discovery, handing-on experience and indepen-
dent exploration. 

In the work of basic mathematics education, how to evaluate the quality of ef-
ficient mathematics classroom teaching and which method should be chosen 
have always been different from each other. It is generally accepted that “it is not 
difficult to finish a lesson, but it is not easy to finish a perfect lesson” (Fu & Jia, 
2009). In mathematics classroom teaching, it is divided into lecture-type and 
open-type. And in the case of mathematics teaching in basic education stage, the 
traditional lecture-type teaching mode still occupies a decisive position, and 
most of the leading actor in class is still teacher, ignoring the students’ behavior 
who are the main body of the classroom. Mathematical knowledge cannot be 
well interpreted. Learning interest is not completely inspired. Teaching effect 
cannot be perfectly displayed. So the traditional teaching quality evaluation me-
thod cannot improve the level of mathematics classroom teaching. In the new 
era, how should we reform the evaluation mode of traditional mathematics 
classroom teaching quality, turn the boring knowledge into vivid, and create a 
dynamic and efficient mathematics class? 

1.2. Significance of the Study 

The construction of the evaluation system of mathematics education quality 
with novel ideas can not only improve students’ learning methods and styles, 
promote students’ all-round development and improve students’ core qualities, 
but also promote the transformation of teachers’ roles and improve teaching 
methods. This is the orientation and guidance of the development direction of 
basic mathematics education. It is the self-improvement of the reform system of 
basic mathematics education and the regression of basic mathematics education 
standard functions (Gao & Fu, 2017). 

The teacher should design the teaching process carefully around the learning 
community in the dynamic process of spiritual communication, diverting stu-
dents’ thinking and developing students’ perspective, moderately conveying the 
subject to students. Exploration problems at different levels should be carefully 
designs. Appropriate methods and skills for knowledge in different fields should 
be appropriately selected. Effective mathematical learning activities need stu-
dents’ independent inquiry, cooperative communication and hands-on practice, 
which should be a lively and active process. The learning contents should be rea-
listic, meaningful and challenging. Teachers need to accurately locate the recent 
development area of students’ thinking, carry out questioning, and establish the 
correct education quality view in mathematics class. To fully understand the 
quality evaluation of efficient mathematics classroom teaching, we should not 
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only pay attention to teachers’ performance and students’ acceptability, but also 
discover and develop students’ potential in all aspects, guide students’ 
self-confidence, self-reliance and self-improvement, and promote students’ 
all-round development. 

Based on the multi-layered and fuzzy-paste nature of the evaluation problem 
of classroom teaching quality, the academic significance is that the evaluation 
model of classroom teaching quality is constructed. It is creative in teaching 
reform. By using analytic hierarchy process and fuzzy comprehensive evaluation, 
the teaching quality is determined. The evaluation method improves the reliabil-
ity and objectivity of the evaluation results, promoting students’ efficient learn-
ing of mathematics and teaching level (Li, 2011). 

2. Process of the Study 
2.1. The Meaning of Mathematics Teaching Quality Evaluation 

The premise of mathematics teaching evaluation is to have clear and definite 
teaching objectives. The teaching goal is not single, but is composed by many 
objective factors. Therefore, in the implementation of mathematics education 
evaluation, it is necessary to comprehensively investigate diversified mathemat-
ics objective factors, guide students to develop comprehensively and individua-
lized, and make the results of mathematics teaching quality evaluation more ob-
jective and accurate. 

2.2. The Concept of Quality Evaluation System in Mathematics  
Classroom 

The effective evaluation of mathematics classroom teaching quality should focus 
on whether students can acquire comprehensive quality, reasonable education and 
true quality, and whether students can achieve comprehensive development. Its 
basic spirit lies in paying attention to the benefit of mathematics teaching class, 
that is, how to consume the least time and energy of teachers and students to 
maximize the benefit of efficient mathematics class, and finally achieve “win-win” 
situation between teachers and students. The idea of mathematics classroom 
teaching quality evaluation is to establish an evaluation system to promote stu-
dents’ all-round development, and improve teaching practice. The concept of 
evaluation is not merely pay attention to a particular element, but focus on stu-
dents to seek the process and strategy by using knowledge to solve practical prob-
lems, to provide students a variety of opportunities. Such diversity evaluation in-
dicator system should be constructed by using appropriate method. It makes the 
evaluation results more valuable and more effectively (Zhang & Ma, 2013). 

3. Construction of Evaluation Model 
3.1. Evaluation System 

In order to make the evaluation results of teaching quality scientific and reached 
the target, it is crucial to determine scientific and rational evaluation criteria and 
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to make them concrete and operable. In accordance with the original principle 
of guiding, science, hierarchy, practicability and development, this paper adopts 
the research methods of visiting and investigating, literature review, expert dis-
cussion, in-class lecture, empirical analysis and other research methods to ana-
lyze and deal with the problems existing in mathematics classroom teaching 
content. We attempt to construct a set of more scientific and reasonable evalua-
tion indicator system for classroom teaching quality which makes the evaluation 
results more effective and math class returned to students so that the class full of 
passion and vitality. They can guide teachers to adopt more appropriate teaching 
methods to improve students’ learning effect (Zhang & Ma, 2013). 

Students are the image of teaching, the main body of learning, the direct expe-
rience of teachers’ teaching results and the beneficiaries. As a result, students’ 
evaluation results play a key role in the evaluation of classroom teaching quality. 
There are 6 first-level indicators and 22 second-level indicators in evaluation 
system, as shown in Table 1. 

3.2. Evaluation Model 

The weight of each indicator is determined by the method of analytic hierarchy 
process. AHP is a method to calculate the weight of each indicator which is put-
ted forward by American professor T.L. Saaty et al. in 1970s. Comparing the in-
dicators in pairs, we get judgment matrix, in addition, through the results of 
consistency check, it is possible to overcome the disadvantages created by de-
termining the weights of indicators by subjective view analysis, improving the 
objectivity and scientific nature of the analysis (McDermott & Shaffer, 1992; 
Wosilait, Heron, Shaffer, & McDermott, 1998). 

Using the software of yaahp, hierarchical structure model between levels is 
constructed. The weight matrix of primary and secondary indicator is estab-
lished, and the weight of each indicator is calculated separately. The model is 
shown in Figure 1. The specific results are shown in Figures 2-6. 

4. Fuzzy Comprehensive Evaluation Method  

Using the method of analysis analytic hierarchy process to calculate the weight 
of each indicator of classroom teaching quality, however, there is no quantitative 
description of the evaluation. For this reason, the application of the fuzzy com-
prehensive evaluation method provides a new path and a new method for such 
problems (Armstrong & Baron, 1998). 

First, each first-level indicators are evaluated by this method, and then to the 
classroom teaching quality is given a fuzzy comprehensive evaluation. 

4.1. The Evaluation Factors of Mathematics Classroom Teaching  
Quality Are Determined 

We set up the evaluation factor set according to the establishment of quality 
evaluation system of mathematics classroom teaching  
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{ }1 2 3 4 5 6, , , , ,U U U U U U U=                    (1) 

The second-level factor set of subfactor set ( )1,2, ,iU i n=   is 

{ }1 2, , ,i i i inU U U U=                       (2) 

 
Table 1. Mathematics classroom teaching quality evaluation indicator system. 

Factor sets first-grade indicators second-grade indicators 

 U1 Teaching objective 
U11 Objectives are clear and appropriate 
U12 Stimulate learning interest and enlighten wisdom of students 

U U2 Teaching content 

U21 Having a solid knowledge base 
U22 Imparting new knowledge in scientific and rigorous way 
U23 Starting from the reality of life and creating problem situation 
U24 The teaching process is reasonably arranged 
U25 Proper handling of key and difficult points 
U26 Accurate teaching and valuable guidance 
U27 Combination of imparting knowledge and cultivating ability 
U28 Focusing on the training of mathematical thought method and mathematical literacy 

 U3 Teaching method 

U31 Adopting flexible and effective teaching methods 
U32 Mobilizing enthusiasm of students and giving full play to the role of students 
U33 Focusing on feedback and regulation of classroom information 
U34 Focusing on students’ operating, independent inquiry 

 U4 Teacher quality 

U41 Teaching language is clear and concise 
U42 Blackboard writing is neat and reasonable design 
U43 Having strong adaptability, flexibly controlling classroom 
U44 Flexible using modern information technology for teaching 

 U5 Teaching effect 
U51 Harmonious atmosphere, concentrating students’ attention and positive thinking 
U52 Focusing on cultivating students’ ability of innovation 

 U6 Teaching innovation 
U61 Unique education concept and idea 
U62 Constructing innovative and distinctive knowledge system 

 

 
Figure 1. Mathematics classroom teaching quality evaluation model. 
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Figure 2. The weight of each first-level indicator. 

 

 
Figure 3. The weight of each second-level indicator. 

 

 
Figure 4. The weight of each indicator. 
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Figure 5. The specific results of each first-level indicator. 

 

 
Figure 6. The specific results of each second-level indicator. 

4.2. The Indicator Comment Set of Mathematics Classroom  
Teaching Quality Are Determined 

V is divided into 5 evaluation levels, generally are excellent, good, general, poor, 
very poor. 

{ }1 2, , , pV V V V=                         (3) 

We suppose its comment vector is  

{ }1 2
, , ,

pV V VV µ µ µ=                       (4) 
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[ ]( )0,1 1,2, ,
kV k pµ ∈ =  . It’s the comment of level k relative to the affiliation 

degree of V. 

4.3. The Weight of Evaluation Factors of Mathematics Classroom  
Teaching Quality Is Determined 

Through analysis the role of iU  in evaluation process, we get weight vector A 
of U 

( )1 2, , , nA a a a=                           (5) 

0ia ≥ , and ( )
1

1 1,2, ,
n

i
i

a i n
=

= =∑ 
. 

The weight vector iA  of iU   

( )1 2, , ,i i i imA a a a=                          (6) 

( )0, 1,2, ,ija j m≥ =  , and ( )
1

1 1,2, ,
m

ij
j

a i n
=

= =∑  . 

4.4. The Method of Single Factor Evaluation of Mathematics  
Classroom Teaching Quality 

We evaluate single factor 1U , the vector value of the j subfactor of iU  is 

( )1 2
, ,

pij ij ij ijr r r r=                         (7) 

1
1

k

p

ij
k

r
=

=∑ , 
kijr  is the affiliation degree about level k relative to the j subfactor 

of iU . 

The single factor evaluation matrix iR  of the sub-factor set iU  which have j 
sub-single factors is Saaty, 1980 

11 12 1

21 22 2

1 2

i i i p

i i i p
i

im im imp

r r r
r r r

R

r r r

 
 
 =
 
 
  





   



                     (8) 

4.5. The Method of the First-Level Fuzzy Comprehensive  
Evaluation of Mathematics Classroom Teaching Quality 

Each iU  is got fuzzy comprehensive evaluation, we get fuzzy vector of the 
first-level fuzzy comprehensive evaluation 

( )1 2, , ,ik i i ip i iB b b b A R= =                      (9) 

( ) ( ){ }1max min , , ,min ,

1,2, , , 1,2, , , 1,2, , ,
ik i ik im imkb a r a r

i n j m k p

=

= = =



  

 

4.6. The Method of the Second-Level Fuzzy Comprehensive  
Evaluation of Mathematics Classroom Teaching Quality 

The n sub factors of U are considered as n single factor, and then get the 
second-level fuzzy comprehensive evaluation. The fuzzy evaluation matrix R 
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consisting of ikB  which are the results of the first-level comprehensive evalua-
tion of iU  is 

11 12 11

21 22 22

1 2

=

p

p

n n npn

b b bB
b b bB

R

b b bB

  
  
   =
  
  
    





   




                 (10) 

The fuzzy vector B of the second-level comprehensive evaluation is 

( )1 2, , , pB b b b A R= =                      (11) 

The final evaluation level is determined according to the principle of enlarge-
ment. 

5. Using Fuzzy Comprehensive Evaluation Method to  
Evaluate the Quality of Classroom Teaching 

We take the lead in selecting a certain section of the middle school mathematics 
classroom as an example to make attempt to explore and obtain a more objective, 
fair and comprehensive evaluation. 

5.1. Factor Set and Evaluation Set Are Determined 

{ }1 2 3 4 5 6, , , , ,U U U U U U U= , 

( )1 11 12,U U U= , 

( )2 21 22 28, , ,U U U U=  ,, 

( )3 31 32 33 34, , ,U U U U U= , 

( )4 41 42 43 44, , ,U U U U U= , 

( )5 51 52,U U U= , 

( )6 61 62,U U U=  

{ }1 2 3 4 5, , , ,V V V V V V=  are excellent, good, general, poor, very poor. 
Determination of weights is a very important part of the evaluation. It actually 

determines the position of each specific evaluation in the entire indicator system. 
We determine the vector of the factors in a by consulting the experts and issuing 
the questionnaire. 

The weight vector iA  of each factor iU  are that 

{ }1 0.65,0.35A =  

{ }2 0.19,0.05,0.06,0.15,0.12,0.16,0.14,0.13A =  

{ }3 0.35,0.35,0.10,0.20A =  

{ }4 0.30,0.20,0.30,0.20A =  

{ }5 0.40,0.60A =  

{ }6 0.60,0.40A =  
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5.2. Fuzzy Evaluation Matrix of Single-Factor Evaluation Is  
Determined 

The expert judges were invited to evaluate each factor in a certain section of 
mathematics classroom teaching, and 100 questionnaires were issued. When 26 
people rated “excellent”, the statistical result was 0.26. To determine the affilia-
tion degree of to the evaluation level of each factor in V. 

1

0.26 0.33 0.31 0.10 0.00
0.21 0.29 0.35 0.15 0.00

R  
=  
 

 

2

0.17 0.49 0.18 0.16 0.00
0.14 0.21 0.43 0.22 0.00
0.15 0.32 0.36 0.17 0.00
0.18 0.32 0.40 0.10 0.00
0.16 0.33 0.37 0.14 0.00
0.13 0.34 0.32 0.21 0.00
0.12 0.36 0.34 0.18 0.00
0.15 0.33 0.35 0.17 0.00

R

 
 
 
 
 
 =  
 
 
 
 
  

 

3

0.36 0.41 0.23 0.00 0.00
0.16 0.38 0.27 0.19 0.00
0.00 0.20 0.31 0.49 0.00
0.10 0.34 0.29 0.27 0.00

R

 
 
 =
 
 
 

 

4

0.44 0.31 0.25 0.00 0.00
0.19 0.44 0.29 0.08 0.00
0.21 0.38 0.29 0.12 0.00
0.32 0.31 0.22 0.15 0.00

R

 
 
 =
 
 
 

 

5

0.19 0.24 0.37 0.20 0.00
0.17 0.29 0.29 0.25 0.00

R  
=  
 

 

6

0.31 0.28 0.22 0.19 0.00
0.27 0.33 0.25 0.15 0.00

R  
=  
   

By calculating, we get the fuzzy vector of comprehensive evaluation. 

( )1 0.26 0.33 0.31 0.15 0.00B =  

( )2 0.17 0.19 0.18 0.16 0.00B =  

( )3 0.35 0.35 0.20 0.20 0.00B =  

( )4 0.30 0.30 0.29 0.12 0.00B =  

( )5 0.19 0.29 0.29 0.25 0.00B =  

( )6 0.31 0.33 0.25 0.19 0.00B =  

Based on experience and expert group advice, the relative weights of each 
sub-factor set iU  of evaluation factor set U are given. 

{ }0.16,0.34,0.12,0.14,0.13,0.11A =  
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The fuzzy evaluation matrix for the second-level comprehensive evaluation U 
is that 

( )T
1 2 3 4 5 6R B B B B B B=  

The fuzzy evaluation vector for the second-level comprehensive evaluation is 
that 

( )0.17 0.19 0.18 0.16 0.00B =  

As 0.17 0.19 0.18 0.16 1+ + + ≠  then normalize it to get that 

( )ˆ 0.243 0.272 0.257 0.228 0.00B =  

According to the principle of taking large, the fuzzy comprehensive evaluation 
level of mathematics teaching quality in the middle school is good. 

6. Concluding Remarks 

We use the method of analytic hierarchy process to determine the weight. Ac-
cording to the fuzzy comprehensive evaluation model of classroom teaching 
quality evaluation, it has the following characteristics: 

Firstly, on basis of the knowledge of experts and subjective experiences, the 
strict mathematical method can be used to remove the subjective experiences as 
many as possible. Secondly, it can reasonably determine the weight of evaluation 
indicators and have good combination of qualitative and quantitative analysis. 
And according to the root, it is judged whether the matrix has a satisfactory con-
sistency, so that the weight is more consistent with the objective reality. The 
evaluation results are reliable and useful. At last, the evaluation implementation 
process is operable. It is easier to express the advantage of this method. It is good 
at handling vague and uncertain information. The analysis of determinism and 
the description of determinism are better integrated. It can overcome the ideality 
of subjects in evaluation work (Yu, 2008; Dong & Qi, 2017). 

All in all, the methods of analytic hierarchy process and fuzzy comprehensive 
evaluation are used comprehensively in the quality evaluation of teachers’ teaching 
and educating, and the reform of the quality evaluation model of traditional 
mathematics teaching can weaken subjective factors. It is innovative and prac-
tical. It provides ideas for the construction of high quality and efficient class-
room, and improves the rationality, science, and effectiveness of mathematics 
classroom teaching. More innovative improvements and applications are the di-
rection of our ongoing research in the future. 
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Abstract 
This paper presents the study on the interaction between Education for Sus-
tainability (EfS) curriculum and pedagogy with EfS systems structure. Com-
plex Adaptive System (CAS) was used as a framework in analysing the data. 
This study identified the EfS curriculum and pedagogy has being stimulated 
by socio-cultural factors, local sustainability issues and global sustainability 
agenda. 
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1. Introduction 

In 2002, the United Nations (UN) declared the period 2005-2014 as the Decade 
of Education for Sustainable Development (DESD). Education for Sustainable 
Development or Education for Sustainability (EfS) is a process that develops 
people’s awareness, competence, attitudes and values, enabling them to be effec-
tively involved in sustainable development at local, national and international 
levels, and helping them to work towards a more equitable and sustainable fu-
ture. In particular, it enables people to integrate social and cultural considera-
tions with environmental and economic decision-making (Huckle & Sterling, 
1996). The aims of Education for Sustainable Development (ESD) suggested by 
UNESCO are to help people to “develop the attitudes, skills, and knowledge to 
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make informed decisions for the benefit of themselves and others, now and in 
the future, and to act upon these decisions” (UNESCO, 2017: p. 13). Other stu-
dies (Rowe, 2002; Sterling & Thomas, 2006; Sipos, Battisti, & Grimm, 2008; Se-
galàs, Ferrer-Balas, Svanström, Lundqvist, & Mulder, 2009; Wiek, Withycombe, 
& Redman, 2011) have suggested that Education for Sustainability (EfS) goals 
are to generate students’ competence in systemic thinking, critical thinking, able 
to work within trans-disciplinary field, and to cultivate values that are consistent 
with sustainability paradigms. Despite these lofty aspirations and more than 30 
years of the official introduction of the term sustainable development in the 
Brundtland Report (1987), the impact of EfS is unclear and inconclusive. This 
raises important questions that warrant exploration. Is higher education guilty of 
ineffectively doing the same thing over and over again? And is it time to step 
back and reflect on the efficacy of EfS strategies to make sure they are producing 
the intended results? 

In this paper, the finding from the study in one Malaysian case university will 
be presented. Since the concept of sustainability was raised in Agenda 21, the 
Malaysian government has promoted holistic development. Malaysia began to 
implement proactive policies and strategies at different levels from the 7th Ma-
laysia Plan (Malaysia, 1996) onwards. More than 60 years ago since indepen-
dence, Malaysia has undergone rapid economic growth. While the development 
of nation over the last six decades is impressive, the rapid pace of change has 
shown its’ detrimental effects on the natural environment. In this paper, the next 
sections will present the current Education for Sustainability in Malaysian Case 
University, the theoretical framework Complex Adaptive System, the metho-
dology, and findings and discussion. 

2. Education for Sustainability in Malaysian Case University 

While sustainability has become a ‘buzzword’ in Malaysian higher education in-
stitutions there are no comprehensive studies that investigate the interaction 
between EfS curriculum and pedagogy with EfS system structures. Previous stu-
dies of sustainability in Malaysian HEIs focused on separated dimensions of 
sustainability in HEI (e.g. Darus et al., 2009; Derahim, Hashim, Ali, & Derahim, 
2011; Abdulrazak & Ahmad, 2014; Omar et al., 2009) rather than on multiple 
and integrated dimensions. To understand the EfS enactment in this study, it 
requires more than simply an examination of the EfS curriculum and pedagogy. 
To grasp why and how the EfS is implemented by the participants, the study 
needs to consider the contexts and the structure of the system in which it was 
created and implemented (Lattuca & Stark, 2009). In line with this, Bateson 
(1987) argued that learning is about the relationship between humans or the or-
ganisations and their biophysical environment.  

Systems structure is the next level of explanation, which reveals how trends 
and patterns relate to and affect one another. This represents a much deeper lev-
el of thinking that can demonstrate how the interaction between various factors 
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gives rise to the observable outcomes. The uptake and implementation of EfS in 
the HEI curriculum is slow, due to barriers such as lecturer understanding and 
attitude (Dawe, Jucker, & Martin, 2005), the discipline-focused nature of many 
academics’ work (Moore, 2005), the perceived irrelevance of EfS to some discip-
lines, and crowded existing curricula (Dawe, Jucker, & Martin, 2005). To under-
stand the interaction and patterns at the systems structure level, CAS was ap-
plied as the framework for the analytic process. A detailed explanation of how 
CAS is being used as a framework in this study will be discussed in the next sec-
tion. 

Data from three established high-ranking public research universities in 
Malaysia indicated that university sustainability programs focus mainly on 
physical campus greening, green procurement and research on green technol-
ogy (Omar et al., 2009). This mirrors findings from England where the stra-
tegic review of EfS by the Higher Education Funding Council for England 
(2008) identified, HEIs focused on campus greening rather than substantive 
reform of pedagogy and curriculum. According to Sydow (2012), sustainability 
in higher education typically refers to greening the campus and attempts to 
reduce the university’s ecological footprint. A study by Elfithri et al. (2017) on 
a decade of sustainable campus programmes in the Malaysian case University 
found that the programmes are not properly planned or coordinated. Many 
programs are condensed into a short period of time. Elfithri et al. (2017) also 
found that there are unequal activities among sustainable research groups with 
only one of the three groups (i.e. Sustainable Ecosystem Management Research 
Group) still active. The Sustainable Ecosystem Management Research Group 
focuses on conservation and management of water, energy, and waste re-
sources. Unfortunately, EfS is not a priority for even this active research group 
so the achievement of the sustainable development goals (UNESCO, 2017) 
seems even more remote. Despite 10 years of sustainability initiatives in the 
Malaysian case University, Derahim et al.’s (2011) and Er Ah Choi et al. (2017) 
identified critical gaps and weaknesses remained in the knowledge and aware-
ness of students and staff which poses major challenges to Malaysian case 
University. 

Education for sustainability literature argues that to implement EfS, requires a 
change of fundamental epistemology in educational thinking, practice and cul-
ture (Bacon et al., 2011; Barth, 2013; Pappas, 2012; Sterling, 2004). The present 
study took up the clear requirement for a systems approach that addresses the 
interconnection between dimensions of the problem and provides an integrated 
way of seeing and thinking about the problem. In this case, the systems approach 
entails documenting the interconnection between the organisational structures 
and policies of the Malaysian case University; as well as relevant aspects of the 
social and political context in Malaysia more generally. Such an analysis is de-
signed to provide an understanding of the wicked educational problem where 
EfS does not produce the intended result. 
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3. Complex Adaptive Systems  

A CAS is being utilised as the analytical framework to understand the interac-
tion of EfS curriculum and pedagogy, with EfS systems structure levels. Many 
natural systems (e.g., immune systems, ecologies, societies) are characterized by 
complex behaviours that emerge as a result of often nonlinear interactions 
among a large number of component systems at different levels of organisation. 
These systems, which are dynamic systems with the ability to adapt in and 
evolve with a changing environment, have recently become known as Complex 
Adaptive System (CAS). It is important to be aware that there is no separation 
between a system and its environment because all systems exist within their own 
environment and they are also part of that environment. When the system 
changes, it changes its environment, and as the environment changes, the system 
needs to change again. Within such a context, change needs to be seen in terms 
of co-evolution with all other related systems, rather than as adaptation to a sep-
arate and distinct environment. According to CAS theory, the environment and 
the system co-evolve (Holland, 1992); changes in the system change the envi-
ronment, which requires the system to change again to fit with the new changed 
environment.  

In the CAS framework, sensitivity to the external environment reflects the 
idea that organisms and their environments evolve together. Sensitivity to ex-
ternal events and the flexibility to adapt in a timely manner are key success fac-
tors for organisations seeking to improve sustainability under such conditions 
(Holland, 1992; Karwowski, 2012). The process of interaction between a system 
and its environment involves selection and temporality: selection, because the 
system has to recognise which phenomena, out of a range, are to be responded 
to; and temporality, because a process of change takes time. 

4. Methodology 

The systems theory approach to understanding sustainability in policy and prac-
tice requires intensive description and insight into a specific context. The intent 
of this study is to describe and analyse the systemic patterns that emerge at the 
Malaysian case university EfS system structures, and EfS curriculum and peda-
gogy interact. Such a purpose suggests a case study design since, according to 
Yin (2003) it is the recommended approach when: 1) the focus of the study is to 
answer “how” and “why” questions; 2) the behaviour and interpretations of 
those involved in the study cannot be manipulated; and 3) the contextual condi-
tions are relevant to the phenomenon under study. For these reasons, the case 
study design was chosen as the research design. The choice of the University was 
based on accessibility for the researcher but also it was a “telling case” since it 
has a particular mission in Malaysia as the University concerned with national 
culture and heritage. So understanding the sustainability policies and practices 
in this context has potential to reveal what a distinctive and nuanced Malaysian 
approach to EfS might entail. 
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The data used in this paper were from the series of interviews with lecturers 
who teach sustainability related courses (i.e.: L1, L2, L3, L4, L5, and L6). All the 
lecturer participants are female lecturers from diverse fields (i.e. anthropology, 
education, applied biology, engineering, and general study). Meanwhile, focus 
group interviews were conducted with three groups of students (Focus group 1, 
2, and 3) enrolled in the selected sustainability courses (Course 1, 2, and 3). The 
participants in the three focus groups were volunteers from each course. The 
data also consist of analysis of the course structure form selected sustainability 
courses, observation in the three sustainability courses and analysis of docu-
ments. The characteristic of the participants in the focus group 1, 2, and 3 is 
shown in Table 1. 

Meanwhile, for the observation in sustainability related courses teach by L2 
(teach Course 1), L1 (teach Course 2) and L4 (teach Course 3), the criteria that 
been observed are; a). Content covered during the lesson, b). Types of activities 
implemented during the lesson, c) Role of the lecturer during the lesson, d). Role 
of the student during the lesson, and e). Interaction between the lecturer and 
students. For focus group interviews with the students enrolled in the Course 1, 
2, and 3, the questions concerning EfS learning and teaching were following the 
dynamic flow of topic communicated during the focus group interviews. The 
questions were not strictly structured for focus group interviews. The data in this 
study were analysed through thematic analysis.  

5. Findings 

This paper will present and discuss the findings of the interaction between EfS 
systems structure, and EfS curriculum and pedagogies. Perceived EfS curriculum 
and pedagogies data were derived from the interviews with the lecturers, student 
participants’ focus group interviews, class observations, and course structure 
documents. EfS systems structure was identified from lecturer’s interviews, stu-
dent participants’ focus group interviews, class observations, course structure 
documents, the university mission statement, the university sustainable campus 
mission and objective statements, the university sustainable charter, reports 
available on sustainability programmes at the university from 2008-2017, sus-
tainability research projects documented by the University Centre for Research 
and Instrumentation, the university sustainability-related Credited Co-curricular 
Activities, sustainability competency courses and elective courses offered to the 
students at the Malaysian case University, and Green Metric World University 
Sustainability Ranking 2014-2107 audit reports.  

In this paper, the discussion of the interaction between EfS systems structure 
and EfS curriculum and pedagogies are divided into five sections: 1) so-
cio-cultural influence on EfS learning and teaching, 2) religion interaction on 
EfS learning and teaching, 3) local sustainability issues influence on EfS teach-
ing, 4) global influence on EfS teaching; and 5) educator’s factors influence on 
EfS teaching. 
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Table 1. Focus group description. 

Focus group Description 

Focus group 1 
Focus group 1 consists of six students. Participants were Malay and 
Female Muslim students. This group is a mix of students from 
Anthropology, Development Sciences and Geography programs. 

Focus group 2 

Focus group 2 consists of five students. This group of participants 
was a mix of genders, races, religions and discipline background. 
The discipline background ranged from science and technology, 
engineering, law and social sciences. 

Focus group 3 
Focus group 3 consists of five students. Participants in this group 
were Malay and Muslim and came from Biology program. This 
group had a mix of genders. 

5.1. Socio-Cultural Influence on EfS Learning and Teaching 

Many voices, including UNESCO, the World Summit on Sustainable Develop-
ment, and researchers, are calling for the inclusion of socio-cultural considera-
tions into the sustainable development model (UCLG, 2011). The socio-cultural 
issues can shape what people mean by development and determine how people 
act in the world. In this section, the findings of socio-cultural influence on EfS 
learning and teaching are presented and discussed. 

In Malaysia context, the power distant dimension is very high (Hofstede In-
sight, 2017). Power distance is a term that describes how people view power rela-
tionships of superior and subordinate relationships between people. Individuals 
in cultures demonstrating a high power distance are very deferential to figures of 
authority and generally accept an unequal distribution of power. The high power 
distance was also reflected in learning and teaching in this study. According to 
Hofstede (1986), power distance has a strong impact on learning in the context 
of a student-lecturer relationship. This leads to passive learning, where the stu-
dents are hesitant about being critical towards what the lecturer said, and asking 
questions in a class. L1, during her interview, raised her concern about passive 
culture adopted by the Malaysian students in her class. She stated: 

I will deliver a lecture to teach about “sustainability”. Nevertheless, it is diffi-
cult to encourage the students to ask questions during the lecture. I think you 
are familiar with the students’ culture in Malaysia. To overcome the problem, I 
pose a question to give them an issue, so they have to give their own opinion 
(L1’s interview).  

L1’s concern about her students’ participation during the class had driven her 
to move from a traditional lecture to a more participatory learning. Her ap-
proach is that she is still guiding the discussion with students instead of opening 
a discussion which is fully led by the students. Her approach in teaching could 
be observed during Course 2 class observation. L1’s view on EfS purpose interac-
tion with EfS curriculum and pedagogies in a context where “face-saving” cul-
ture is dominant, the students usually avoid asking questions until they fully 
understand the whole lesson to prevent being seen as unintelligent (Hoffstaedter, 
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2011). In the same vein, L3 argued that her students prefer to ask questions 
one-to-one after the class rather than during the class. She stated, “If they have 
any question, usually they will come to ask the lecturer after the class dismissed. 
Nevertheless, they always said they understand the lesson during class (laugh)” 
(L3’s interview). Furthermore, in a face-saving culture, they tend to be less criti-
cal towards the teacher, to show their respect to the teacher (Hoffstaedter, 2011). 
In addition, L4 also noted the passiveness of the students in her class. She stated, 
“I need to probe them with a lot of questions to encourage them to speak in a 
class. Otherwise, they will be silent. It is difficult to identify whether they under-
stand the lesson or not” (L4’s interview). The passiveness of the students also 
appeared during the class observations. During class observation in Courses 1, 2, 
and 3, it was noticed the students were busy taking down their lecture notes. It 
appeared that the students were passively absorbing information presented by 
the lecturers, despite research indicated that didactic, teacher-centered education 
results in reduced cognitive and behavioural outcomes (Segalàs, et al., 2009; 
Redman, 2013). Nevertheless, in a collectivist cultural context, this type of beha-
viour from the students is considered as appropriate and a norm when they are 
in the classroom. The lecturers in many Asian cultures are given the status of 
guru, who are responsible to learners in their search for knowledge and who are 
perceived by the students as the primary source of knowledge in the classroom 
(Sulaiman, 2013). The stream of knowledge is transmitted in a one-way direc-
tion from lecturers to students. This finding is consistent with the study con-
ducted by Yen et al. (2005) that reported a great number of Malaysian students 
are passive and spoon-fed learners, who rely heavily on rote learning. Neverthe-
less, despite the students’ noticeable passiveness in the class, the student partici-
pants actually preferred active learning modes that emphasize hands-on and 
outdoor learning as they stated during focus group interviews. While the stu-
dents act passively and adhere to the local cultural norms for compliance, they 
prefer learning actively in the field instead of didactic learning in the classroom.  

“Collectivism” is another important socio-cultural feature. In collectivist so-
cieties, conflict is avoided as it is important to form mutual opinions with other 
members of the society. In this study, L3 was aware of the reason that her stu-
dents were not expressing their individual opinions when they were doing the 
case study in a group. The written report completed by the students merely in-
cluded factual information. Thus, she asked them to write their individual ref-
lections. She stated: 

We also embed the concept of environment in the learning process. For ex-
ample, by giving students tasks based on places or place-based or evaluation on 
the surrounding area. I will ask the students to do the case study and report in a 
group, but they need to write an individual reflection of what they have learnt 
from the case study. Sometimes, they just write the factual information in the 
report without critically discussing. It is difficult to ‘hear their voice’ in the re-
port. Thus, I asked them to write an individual reflection. They can write how 
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they feel, and what they think in the reflection (L3’s interview). 
Based on L3’s excerpt, it showed that she deliberately adopted various ways to 

counter what she perceived as a sociocultural impediment to deeper under-
standing. She focused on the individual understanding through reflective writing 
about feelings and thoughts. Individual understanding is not the most important 
in collectivism. Nevertheless, the mutual consensus is more appreciated. There-
fore, L3’s strategy is to work across this dilemma. 

L2 also commented on the socio-cultural influence on the sustainable beha-
viour and EfS learning. The notion of collectivism in her interview concerned of 
how the society and students value belonging to a group. She stated: 

Social value has some impacts. In Malaysia nowadays, the values from social 
surrounding are slowly gaining some impacts on human behaviour towards the 
environment. They started considering the community pressure towards pro-
tecting the environment. Especially in urban areas, the socio-culture started to 
transform towards more environmental friendly. The similar situation is slowly 
gaining popularity in the university campus. Don’t be surprised if the students 
said they do environmental friendly behaviour not for the sake of taking care the 
environment, but for their social image, and follow their peers’ actions. Thus, 
when we are planning educational programs for EfS, we need to consider on 
how to make the program popular and interesting for the students (L2’s inter-
view).  

L2’s reflection contrasts an authentic commitment to the environment with 
the spread and uptake of social norms regarding littering and other environ-
mental behaviours. She suggested that the shift of the students towards more re-
sponsible behaviours and interest in sustainability is related to group conformity 
and popularity. Thus, she suggested EfS programs should be able to attract the 
students by making it more exciting. When many students are attracted to in-
volve in EfS programs, it will create social norms at the university and more 
students will join the programs in the future.  

L4 argued that her students are strategic institutional learners as they are like-
ly to carry out the activity only if it has marks for their course. L4 noted: 

It is hard to find volunteers to do sustainability works. The culture here is, 
everything needs to be enforced, through a top-down management instruction. 
Same situation with the students. You need to give marks or credit, or make it 
compulsory, for every task you asked them to do. Otherwise, it is difficult to find 
students who volunteer to do it (L4’s interview). 

In highly collective societies, a reward obtained at the end of the program is 
highly appreciated (Hofstede Insight, 2017). Thus, it is predictable when L4 ob-
served that her students were reluctant to participate in EfS activity if there was 
no reward offered to them at the end of the activity. In addition, based on the 
analysis of sustainability programs at the university, an eco-volunteer activity 
which started in 2011, became a credited co-curricular activity in 2015. As a re-
sult, more students began to participate in such activity. 
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To summarise, socio-cultural factors were mentioned by lecturers as the de-
terrents to the EfS enactment in their courses. Thus, they took reformative ac-
tions to overcome the problems. The lecturers’ reflections on the socio-cultural 
context followed by a modification of their teaching approach are considered as 
double-loop learning. From a CAS perspective, this double-loop reformative re-
sponse by the lecturers indicated a co-adaptation between lecturers’ teaching 
approach and students’ socio-cultural context.  

5.2. Religion Interaction with EfS Learning and Teaching 

In the previous section, the socio-cultural influences on EfS teaching and learn-
ing were discussed. According to Hawkes (2001), culture is “not limited to arts 
and heritage, but encompasses the whole complex of distinctive spiritual, ma-
terial, intellectual and emotional features that characterize a society or social 
group” (p.35). Thus, in this study, the inclusion of a religious-spiritual dimen-
sion provided an insight into the influence of religion on EfS learning and teach-
ing. During the focus group interviews with the students and semi-structured in-
terviews with lecturers, the question was “What do you think about religious in-
fluence on Education for Sustainability?”. 

Students in Focus groups 1, 2, and 3 argued that religion is the foundation for 
sustainable behaviour as they equate it to “good behaviour”. According to the 
students, every religion exhorts humans to do good deeds, and they perceived 
sustainable behaviour as good behaviour. They stated: 

Students 1F: Everything starts with religion. I mean, if the person has a good 
basis of religion, he or she will have good sustainable behaviour. 

Student 1B: Because all religions promote good behaviour. 
Student 1D: Yes, religion is important. 
(Focus group 1 interview) 
A similar notion of religions’ general influence on sustainability behaviour 

was also mentioned by students in Focus group 2. They stated: 
Student 2D: Yes, religion has an influence on sustainability. Our religion 

teaches us to be moderate in everything that we do.  
Student 2E: Every religion teaches us to do a good thing. 
Student 2B: Religion also has an influence on ethics in science and technology. 

In Malaysia, we depend on religious teaching on what we can do, and what we 
can’t do. 

Student 2A: From the legal point of view, yes, it does. Religion and belief have 
an influence on sustainability. One of the components in the philosophy of law 
is natural law. In natural law, it is stated that there is a requirement to consider 
whether the law is valid or not valid via morality. Moral does get the sources 
from religious sources. 

(Focus group 2 interview) 
Students linked religion and other disciplines such as law (2A) or science and 

technology (2B) in explaining how religion might influence sustainability beha-
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viour. Both students 2A and 2B argued that religion is a source of moral inspira-
tion. Nevertheless, they developed more layered arguments by integrating reli-
gious considerations into their degree studies.  

Students in Focus group 3 also argued that religion influence on sustainability 
and student 3B associated religion with their culture. This showed an integration 
of religion and culture is fairly simplified rather than articulated in depth and 
detailed. Thus, the question is how well the students have developed their know-
ledge regarding religion and sustainability.  

Student 3E: Yes, religion has an influence on sustainability. 
Student 3A: Of course religion has an influence on sustainability 
Student 3B: Religion is our culture. 
(Focus group 3 interview) 
Despite all three focus groups argued about religion influence on sustainabili-

ty, they did not explain how religion has or might influence the EfS curriculum 
and pedagogy.  

Stewardship has become the most common way eco-theologies have been 
speaking about the human relationship to the natural world in theological terms. 
Stewardship or Khalifah, positioned human beings in the role of trustee and 
custodian of the Earth. Thus, responsible for building the Earth and utilizing its 
resources with a sense of justice to oneself and to fellow mankind (Faruqi, 2007). 
The stewardship framed by Faruqi (2007) in fact omitted to mention the inhe-
rent interests of the more-than-human world. The stewardship is an anthropo-
centric perspective that places human interests and needs at the pinnacle of de-
cision-making and can too easily be used to marginal the interest of the 
more-than-human world. In fact, the lecturers had different understandings of 
stewardship arising from Islamic teachings. For example, L4 asserted her belief 
on the significance of religious teachings about protecting the environment: “I 
think religion and your belief are important in sustainability. In religion, it 
teaches us to protect by not doing a harmful thing to the biological resources” 
(L4’s interview). L4’s claim regarding religious doctrine protecting nature is 
consistent with the verse in the Quran (17:44) that mentioned humans should 
seek to protect and preserve the environment. By so doing, they protect God’s 
creatures, which pray and praise God. On the other hand, the concept of ste-
wardship as a privilege of human beings was mentioned in L6’ interview. L6 
conceptualised sustainability as closely related with Muslims’ obligations: “Sus-
tainability also has something to do with being a Muslim” (L6’ interview). The 
concept of stewardship establishes obligations, grounding the relationships be-
tween human beings and other beings. Furthermore, she added: “In Islam, the 
Quran has stated about Allah does not want us to disturb whatever is in the en-
vironment” (L6’ interview). She claimed that in Islamic theology, the actions that 
disturb the environment are prohibited. Nevertheless, how this prohibition can 
be interpreted and implemented in the modern industrialised world and consu-
merist society is not addressed. It suggests that this religious belief, sincere as it 
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may be is not well connected or integrated with everyday life and actual beha-
viour. 

On the other hand, religion was perceived as a weak determinant that can in-
fluence sustainable behaviour. L3 argued about the insignificance of religion in 
influencing sustainability and EfS. She stated: 

To be honest, I don’t think religion has anything to do with sustainability or 
EfS. There is no significant impact from a religious point of view on sustainabil-
ity approach or practice despite we are being taught to be modest in usage or 
consumption in Islam, and also to protect our Earth (L3’s interview). 

L3 explicitly noted the lack of integration between Islamic beliefs and sustai-
nability while highlighting the importance of modesty and protecting “our 
Earth”. There is sense that Muslims are not following the teachings completely.  

As stated by student 3B during the focus group interview, “In fact, religion 
can give significant influence. It is regarding whether we are truly a good fol-
lower or not a good one. We take it lightly, and we think it is not a big sin even if 
we littering the place.” (Student 3B focus group interview). In the same vein, L1 
also raised the question about whether the person is really following the teach-
ings of the religion. She argued: 

Of course as a Muslim, I believe Islamic teaching is always right about the en-
vironment. Every religion teaches about the good thing, but does the practition-
er really do what the religion preaches? (L1’s interview). 

L2 and L5 viewed that religion has a least influence on sustainability as Mus-
lims do not relate sustainable behaviour with Islamic teaching. She stated: 

If I looked at my studies, from 2009 up to now in two different countries, the 
religious factor is least influential. Not because religion doesn’t talk about the 
environment or does not have guidelines about the principle in the environ-
ment, but the problem is, people wouldn’t relate environmental behaviour to re-
ligious factors. Rarely do they relate their environment behaviour towards the 
religion. Actually, the religious factor can be the best trigger towards environ-
mental friendly behaviour and to be used in EfS if the religious is fully utilised by 
the followers (L2’s interview). 

L5 also agreed that religion had insignificant influence in society today. She 
mentioned, “Religion is important. Nevertheless, sometimes, people do not 
think that caring for nature is part of religion. This is probably due to the reason 
that the sustainability is not being stressed in Islamic education” (L5’s inter-
view). Student 3B, L3, L2, L1, and L5 argued that Islamic teaching promotes 
taking care of nature and living modestly and in harmony with the environment. 
Nevertheless, Muslims do not associate sustainable behaviour with Islamic 
teaching, and even if they do, they do not follow the teaching completely. Despite 
the Islamic revival in Malaysia during the late 1970s and early 1980s, Islam was in-
creasingly co-opted into the government policy and public life (Hoffstaedter, 
2011) regardless sustainability was not perceived as a necessity to be a good 
Muslim. As a conclusion, religion interaction with the EfS can be the source of 
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moral inspiration and influence sustainability behaviour and EfS if such interac-
tion is being fully utilised by the followers. Nevertheless, in reality, religion is in-
significant to influence EfS as sustainability is not strongly associated with reli-
gious teaching in Malaysia.  

5.3. Local Sustainability Issues Influence on EfS Teaching 

The local context where the EfS is implemented has an important role. Accord-
ing to Rio Declaration, the EfS must be locally relevant and culturally appropri-
ate.  

In this study, the local sustainability issues interaction with EfS teaching can 
be classified as: 1) local sustainability issues as a stimulus to teach EfS, and 2) lo-
cal sustainability issues as learning and teaching medium. L5, L1, and L2 pro-
vided a justification for incorporating EfS into the curriculum, by highlighting 
the rapidly changing environmental conditions with profound consequences for 
humanity. L5’s (a lecturer in a general study institute) response to the question 
was, “With many environmental problems now, it is good if we can educate 
people” (L5’s interview). In addition, L1 also raised the urgent concern about 
uncertainty in the sustainability crisis. She stated: 

To me, it is very urgent. As you asked just now, when we mentioned this to 
those who are not pro-sustainability, they have other demanding issues. In my 
opinion, it is very important to incorporate sustainability issues into the curri-
culum in school, universities and colleges due to our situation now. You see, en-
vironmental problems become worse day by day. A few days ago, we came 
across the news about the mud flood in Cameron Highland. In the past, this is 
impossible to happen, but it is happening now due to the greediness of humans 
(L1’s interview). 

L1 justified the need to incorporate EfS into the curricula by providing a local 
example of the sustainability crisis. Furthermore, L2 argued for the urgency to 
implement EfS due to the worsening local environmental problems. She stated: 

The environmental problem needs to be solved before it become more com-
plicated. So, we need to implement Education for Sustainable Development ef-
fectively and start an action now. In the past, people produce different composi-
tion of rubbish. Nevertheless, since many people are using plastic and polysty-
rene, so now we have a lot of plastic and polystyrene rubbish, which are 
non-degradable. (L2’s interview) 

Local sustainability problems triggered a sense of urgency in L5, L1 and L2, 
causing them to argue that the EfS need to be implemented effectively to face the 
sustainability crisis. L1, L5, and L2 perceived EfS as an “instrument” with which 
to face the sustainability crisis. This is consistent with the societal expectation 
that the education should produce a responsible and informed citizen who un-
derstands how human activity impacts on the environment and what actions 
should be taken to mitigate the sustainability crisis (Stratton, 2015). 

On the other hand, the lecturer participants also utilised local sustainability 
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issues or problems as their teaching medium. They perceived that the EfS peda-
gogies are often place-based or local issue-based. They encouraged critical 
thinking, by analysing local contexts. L3 argued for using local case studies in 
her teaching approach. She stated: 

We can embed the real world local sustainability problem in the learning 
process. For example, designing tasks for the students based on places or evalua-
tion in the surrounding areas. Recently, I instructed the students to do a case 
study in the Kuala Lumpur by looking at the sustainable aspect. The students 
investigated whether the sustainable concept had been embedded in the provi-
sion of housing, the facilities and so on. Moreover, after conducting the case 
study, we did some reflections with the students. As you know, Kuala Lumpur is 
very condensed, and development in that area is very fast. This led to some sus-
tainability problems in the area. I think the students can learn a lot from the 
Kuala Lumpur case (L3’s interview). 

Local cases of sustainability problems have the potential to establish relevance 
for the students. Furthermore, problem-based learning (PBL) was used in 
Course 1. According to L2 who teaches this course, the students were required to 
do a PBL research project by presenting local sustainability problems that were 
related to the topics. The students needed to analyse local sustainability issues 
originating from value differences by constructing a questionnaire and/or inter-
view guide for a research project, and presenting the research findings in verbal 
and written forms. In the same vein, local sustainability issues were being uti-
lised as students’ research project in Course 3. The course outline stated: 

Students will be given the opportunity to critically assess sustainability issues 
on multiple scales and disciplinary scopes in problem-oriented and solu-
tion-driven research projects (Course 3-course outline). 

Sustainability issues in the campus also have great potentials for EfS learning. 
L5 presented the campus sustainability issues to her students by taking her stu-
dents for a walk around campus to observe pollution in waterways. This ap-
proach was recommended by Redman (2013), who argued real-world explora-
tions present authentic investigations of intersecting components while avoiding 
the over-simplifications found in hypothetical scenarios.  

As a conclusion, local sustainability problems were perceived by the lecturer 
participants as stimuli that influence EfS enactment. Furthermore, local sustai-
nability issues were being utilised as an effective medium as they have potential 
to create relevance for the students.  

5.4. Global Influence on EfS Curriculum and Pedagogy 

Impact of globalisation on each country is different due to the different history, 
traditions, cultures, resources and priorities in the countries. The process of 
globalisation has a strong impact on education as the events that happen on a 
global scale also are able to influence national education systems. 

Global sustainability initiatives influence the university sustainability policy in 
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explicit and tangible ways. Nevertheless, global sustainability initiatives have on-
ly weak effects on EfS curriculum in an intangible way. In Courses 1, 2, and 3, 
globalisation is focused in only one of the topics covered in the courses. In 
Course 1, the topic is “Environment, politics and globalisation”. In Course 2, the 
topic is “Contemporary Global Environmental Problems & Governance”, whe-
reas in Course 3, the topic is “Global pattern of conservation”. The global sus-
tainability agenda constituted less than 10% of the overall content. Furthermore, 
during the focus group interviews, the student participants did not acknowledge 
the global sustainability issues. They excluded global sustainability issues, such 
as global warming, as the priority agenda in sustainable development. In fact, 
they actively stated that they did not see it as a priority compared to the local 
sustainability issues.  

On the other hand, according to L4, in biology conservation field, they need to 
follow international standard. Thus, the exposure to the global trend is crucial. 
She stated: 

For biological diversity, we always follow the international declaration of bio-
diversity that Malaysia has signed. Moreover, we must follow the global rules 
and regulation. We don’t enact the rules by ourselves. That’s why we need to 
expose the students to the global regulations and trends in biodiversity. It is im-
portant. (L4’s interview). 

In the same vein, Lina argued that there is a global influence on her field i.e. 
the facility and building management. She stated, “In my field, we have the glob-
al index of green building” (L3’s interview).  

On the other hand, the global influence on EfS teaching was not obvious in 
this study. The reason is that the lecturer participants tend to use local sustaina-
bility issues in their teachings. Furthermore, according to L3, she argued that 
global influence only affects the general sustainability practices but does not im-
pact much on the education. She stated, “I think, to be honest, global sustaina-
bility agenda has an influence only on some sustainability practices and re-
searches in Malaysia, but not on the sustainability in education” (L3’s interview). 
This is due to the reason that not all global sustainability initiatives are appro-
priate for the local context. As argued by L6, “Globalisation has influenced us. 
For example, you are studying at an overseas university, and bring back what is 
good or maybe bad to implement it in Malaysia. Therefore, we need to think of 
which approach is suitable for our local context. Some western approaches 
might be not suitable.” (L6’ interview). L6’ claim is consistent with Kopnina and 
Meijers’ (2014) argument about not all the EfS practice examples in western 
universities are universally applicable. There are countries where EfS is practised 
with great differences in their socio-political priorities, and in their political, 
ecological, and economic factors.  

5.5. Educator’s Factors Influence on EfS Teaching 

In this study, the educator’s factors that were perceived as important for EfS are: 
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1) educator’s knowledge on the sustainability topic, 2) educator’s pedagogical 
skill, and 3) educator’s attitude towards sustainability. The lecturer participants 
argued that, to ensure EfS enactment is successful at the university, the teach-
er/lecturer should have competencies that are required to teach EfS. For exam-
ple, L6 stated, “It is important for the educator to be knowledgeable” (L6’ inter-
view). In the same vein, the students in Focus group 3 also argued that the edu-
cator’s knowledge is an important factor to ensure successful EfS implementa-
tion. 

Interviewer: What do you think as an important factor to ensure the EfS im-
plementation is successful? 

Student 3B: The lecturer’s knowledge about the topic. 
Student 3A: I’m always impressed when the lecturer teaches us new know-

ledge about sustainability. 
Student 3D: Yes, like new technology in the field that can be used to solve 

sustainability problems. 
Student 3C: I agree with what you said. When we enroll in the course, we ex-

pect to receive new knowledge from the lecturer. 
(Focus group 3 interview) 
Apart from the educator’s knowledge in sustainability topics as an important 

factor to ensure successful EfS implementation, the participants also argued that 
the educator’s pedagogical skill is one of the important factors for EfS. L5 hig-
hlighted that the educator needs to be skilful. She stated: 

We need skilful manpower as the driver of EfS in higher education. The edu-
cator needs to have the skill to teach sustainability course. The lecturer must not 
only know how to teach, but also needs to have multidisciplinary skills, i.e. 
knowing how to integrate different disciplines as the discussion of sustainability 
involves many disciplines (L5’s interview).  

In addition, pedagogical skill is also being perceived as an important compe-
tency for the teacher to ensure the successful EfS enactment. L6 stated, “The 
educator must be experienced and know how to teach. They should also have 
pedagogical skill.” (L6’ interview). In the same vein, the participating students 
also argued that educator’s pedagogical skill is one of the important factors to 
ensure successful EfS. 

Interviewer: What do you think as an important factor to ensure the EfS im-
plementation is successful? 

Student 1A: The lecturer should know how to attract students’ interest to 
learn sustainability. 

Students 1D: And, the lecturer should be knowledgeable in the topic. 
Students 1B: I love to learn if the lecturer can relate the topic to daily life. So, 

we can see the connection. 
Student 1C: Yes, the sustainability class should be interesting and not a boring 

lecture. 
(Focus group 1 interview) 
The students in Focus group 1 argued that the lecturer’s teaching skill is an 
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important factor to ensure a successful EfS implementation. Besides the educa-
tor’s competency to teach EfS, the educator’s attitude towards sustainability is 
perceived as an important factor that determines the success of EfS enactment at 
the university. L1 stated: 

People can teach sustainability. Nevertheless, they need to have deep know-
ledge and not just superficial knowledge. The most important is that they must 
have a positive attitude towards sustainability. If they only teach without a pas-
sion and right attitude towards the environment, their teaching is meaningless as 
they cannot relate the sustainability issues by themselves.  

(L1’s interview). 
Furthermore, L6 also argued that the attitude of EfS educator is crucial to en-

sure the EfS enactment is successful. L6 stated, “One important thing to make 
EfS successful is that you must have a passionate teacher. If you don’t have pas-
sionate teachers, you can’t do it.” (L6’ interview). In the same vein, students in 
Focus group 2 also argued that the educator’s attitude towards sustainability is 
an important factor to ensure a successful EfS implementation. 

Interviewer: What do you think as an important factor to ensure the EfS im-
plementation is successful? 

Student 2D: I think, if you want to make EfS successful, the lecturer should 
walk the talk. 

Interviewer: Can you explain it further? 
Student 2D: Let say, when the students doing a fieldwork, the lecturer should 

also go to the field together and show a good example of how to do a fieldwork. 
Student 2B: Similarly, if the university runs the sustainability program, the 

lecturer should participate in such program together with the students.  
Student 2C: They need to be a role model to the students. 
(Focus group 2 interview) 
Focus group 2 consists of post-graduate students, whereas Focus group 1 and 

Focus group 3 consist of undergraduate students. The students in the Focus 
group 2 have different opinion concerning the importance of the educator factor 
for EfS. Students in Focus group 2 argued that the educator’s attitude towards 
sustainability is important, whereas students in Focus groups 1 and 3 argued that 
the educator’s pedagogical skill and knowledge are important. These differences 
might be attributed to the different levels of the students’ study program. In a 
high power distance society such as Malaysian society, the society perceived the 
quality of education is dependent on the teachers’ excellence rather than stu-
dents’ excellence. The reason is that the teacher in Malaysia is considered as a 
“guru”, who develops and plans the intellectual path and initiates learning in a 
classroom (Manikutty et al., 2007). 

6. Discussion 

Local and institutional systems structures have direct interaction with EfS and 
curriculum and pedagogy in this study. Meanwhile, global EfS system structures 
have a weak effect on EfS curriculum and pedagogy.  
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The socio-cultural context of the learning, financial constraint, and local sus-
tainability issues are the factors that lecturers considered when they planned 
their teaching approach for EfS. The lecturer participants acknowledged so-
cio-cultural factors, such as high power distance between students and lecturers, 
face-saving culture, and conformity that encouraged passiveness in class and de-
terred students’ behavioural engagement and cognitive engagement in EfS 
learning. In response, the lecturers modified their teaching approach. The mod-
ification involved an adaptation to the context. Adaptation is the key characte-
ristic of CAS (Holland, 2006). From a CAS perspective, adaptation usually im-
proves performance and addresses problems. Nevertheless, the findings of this 
study revealed that the modification of pedagogical approaches was insufficient 
to transform EfS learning to show the characteristic of Learning III, which re-
quired the learner to re-design sustainability principles based on the realisation 
of the need for paradigm change (Bateson, 1972). This is due to the reason that 
the modification was a more surface level “change within changelessness” con-
text that did not involve critical reflection on the paradigm (Sterling, 2016).  

Despite the students’ apparent passiveness in the class, the student partici-
pants, in fact, reported a preference for active learning that emphasize hands-on 
and outdoor learning. While the students acted passively when they were in the 
classroom according to the norm in the local culture, they preferred active 
learning in the field instead of didactic learning in the classroom. Nevertheless, 
the exposure to other learning methods, such as active learning, has some influ-
ence on the students’ preferences of teaching approach. According to Wong 
(2004), cultural norms can be transcended when students focus on contextual 
relevance, such as their perception of the course requirements.  

In conjunction with socio-cultural influences on EfS teaching and learning, 
local sustainability issues also influence EfS teaching and learning at the univer-
sity. Local sustainability issues influence EfS teaching in two ways: 1) the lectur-
ers perceived local sustainability issues as a stimulus for them to teach EfS, and 
2) the lecturers utilised local sustainability issues as learning and teaching me-
dium. The local sustainability issues have potential to create relevance for the 
students as the issues are connected to the students (Hart, 2016).  

Global sustainability agendas were included in certain topics of EfS curricu-
lum at the university. Nevertheless, the global sustainability agenda constituted 
less than 10% of the overall content. Thus, limited exposure to the global sustai-
nability issues may contribute to the limited knowledge of global sustainability 
issues among the student participants in this study. In addition, global influence 
was not obvious in EfS pedagogical approach in this study. This is due to the 
reason that the lecturer participants preferred to use local sustainability issues as 
the examples and case study in their teaching instead of global sustainability is-
sues. According to the participants, despite the global sustainability agenda had 
the impacts on some sustainability practices in Malaysia, it did not impact much 
on education. From a CAS perspective, the agents (i.e. lecturer and student) in a 
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system reacted differently to different stimuli in the environment (Holland, 
2006). In this case, the stimuli were local sustainability issues and global sustai-
nability agenda. The process of interaction between agents in a system and its 
environment involved selection. The selection is required as the agents have to 
recognise which phenomena, out of a range, are to be responded to. On the oth-
er hand, global sustainability agenda plays a vital role in the university sustaina-
bility policy and sustainability enactment at the university level. These findings 
revealed that global sustainability agenda has a different impact on EfS at the 
university level, and at the students and lecturers level. 

7. Conclusion 

This study identified socio-cultural factors that influence EfS learning and 
teaching. Factors, such as high power distance, face saving culture and confor-
mity, became a challenge for a transformative EfS learning and teaching. These 
socio-cultural factors discourage student’s critical questioning of the dominant 
thinking and culture that govern human behavior. This study also identified that 
the lecturers attempt to overcome these socio-cultural challenges in EfS teaching, 
through modification of their pedagogical approaches. This finding provides a 
leverage point to optimize the learning while at the same time acknowledging 
these socio-cultural challenges in Asian university context. Certain EfS curricu-
lum and pedagogical approaches that take into consideration socio-cultural fac-
tors are unique in the Malaysian context. Furthermore, certain socio-cultural 
factors also potentially become barriers to transformative EfS learning at this 
university. 
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