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Abstract 
The pedagogical impact on equity in science education is an interesting issue 
to be studied because it gives an overview of the delivery of science education 
to the community. The concept of equity in science education requires people 
to have equal rights for quality science education regardless of their geo-
graphical location, gender, and socio-economic factors. Systematic review 
was used to gather empirical studies on pedagogical issues related to science 
education. Systematic reading was done via databases such as Google Scholar, 
ERIC and SAGE. The articles were then filtered using PRISMA 2009 Flow 
Diagram before they went through another filtering process using the six 
elements in research that adapted from McDermott et al. (2004). Systematic 
research has found that teacher pedagogy influences the concept of equity in 
science education in rural schools. The previous studies found there is still a 
gap in rural school science education to meet science education standards. 
However, teachers and students are still positive in science learning because 
the effectiveness of science education depends on the wisdom of teachers in 
choosing teaching strategies. 
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1. Introduction 

Science education is a field resulted from human effort to find a rational expla-
nation of nature phenomenon (Kementerian Pendidikan Malaysia, 2015). Ac-
cording to Cooper (2015), science is the development of explanatory theory that 
helps us organize our understanding and make predictions about the world. 
Holbrook (2010) states that science education can help to provide students who 
can shape the world they live in. Therefore, there is a need to study science in 
schools. One of the goals set by the Organisation for Economic Co-operation 
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and Development (OECD, 2012) is to require all students to have equal oppor-
tunities to study science and it expects all students to meet high academic stan-
dards in education. This aspect is interrelated to equity in science education. 
According to Dewan (2005), equity is defined as equal ownership in an organi-
zation. It thus means fairness. Equity in education refers to an educational sys-
tem that provides quality education to all regardless of the geographical factor, 
gender or socioeconomic background. To achieve this, teachers’ pedagogy is of 
paramount importance. Pedagogy includes various aspects such as teaching style, 
feedback, evaluation, teaching theory and how the teacher delivers curriculum 
content during teaching and learning sessions (Good & Lavigne, 2017). Blat-
chford et al. (2006), on the other hand, relates pedagogy with a teaching tech-
nique and strategy that enables learning to happen and is directly an interactive 
process between teachers and students. Thus, this study conducted an empirical 
systematic reading to investigating to extent pedagogical affect equity in science 
education at rural schools. 

2. Background of the Study 

The factor that led to this research proposal was the admiration of Japanese re-
searchers’ success in science education which is reflected in their performance at 
TIMSS and PISA. Education in Japan put a great emphasis on equity in educa-
tion and every student in Japan is given ample opportunity to learn science. 
Meanwhile, in the Programme for International Students Assessment (PISA) 
2015 report on student achievement in science and attitudes toward science, 
Singapore outperformed high-performing OECD countries such as Japan, Esto-
nia, Finland, and Canada. This shows that neighboring countries like Singapore, 
which have a culture and language similar to Malaysia, can stand out in interna-
tional science education (OECD, 2018). The success of Singaporean students is 
fueled by the attitude of Singaporean students who have always enjoyment of 
science, preference for science careers, and appreciation of the social implica-
tions of science (Caleon & Subramaniam, 2008). Continuation of the PISA 2015 
report, the government plans to bridge the achievement gap between rural and 
urban schools to ensure Malaysian children have equal access to education (Ma-
laysian Blueprint 2013-2025). The success of today’s education can be a spring-
board to determine the plan. Education is seen as a way to develop human capi-
tal and improve the standard of living (Rashid, 2008). 

3. Objective 
The study aims to identify whether pedagogy in science education in rural 
schools is equal and fulfill the equity concept. Thus systematic review was done 
to achieve these objectives. 

4. Research Question 

 To what extent a teacher’s pedagogy influences the equity concept in science 
education? 
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 To what extent the equity gap of rural education meets the standard of science 
education? 

5. Methodology 

The study was carried out using a systematic review. One of the methods used 
was PRISMA Flow Diagram. This design was selected because it consisted of 27 
checklist items and 4 phase flow diagrams. This diagram has four principal pro-
tocols that have to be followed; identification, screening, eligibility and included. 

5.1. PRISMA Flow Diagram 
5.1.1. Identification 
In this phase, three databases were used to search for the articles; Google Scho-
lar, Education Resources Information Center (ERIC) and SAGE journals. Key-
word like “Pedagogical AND science education in Rural Schools” was used to 
search for the related articles. Inclusive and exclusive criteria were applied too in 
the process of searching for the articles. The criteria are: 

1) The issue of science education in rural schools. 
2) Pedagogical issue in science education in rural schools. 
3) Equity issue in science education in rural schools. 
4) Articles are within the 10 years. 
5) Using references from the articles to search for suitable articles. 
6) Using symbols like +, −, AND, NOT STEM cell. 

5.1.2. Screening 
At this stage, it was estimated 5000 articles were found using these three data-
bases. The second phase rejected an article with the same title and author from 
the databases. Only relevant articles were accepted. Hence, the researcher chose 
10 empirical studies to discuss the impact of pedagogy in science education to be 
analyzed. 

5.1.3. Eligibility and Included 
At this stage, the researcher filled in authors’ details, titles, research objectives, 
methodologies and findings of the study in a Table 1 form for comparing pur-
poses. The table helps the researcher to find similarities and differences in the 
chosen articles. 

5.2. Quality Assessment Criteria 

The second process was using quality assessment criteria adapted from McDer-
mott et al. (2004). This model was used to ensure the selected articles meet the 
six elements in research. Table 2 shows the criteria for choosing the article. 

Articles that exceeded the criteria were analyzed too. Each article was graded 
as below: (Table 3). 

6. Finding 

Equity in science education is a global issue. There have been issues reported by  
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Table 1. Ten empirical study articles that related to the criteria and objectives of the study. 

Researcher/year 
Criteria and objectives of the study. 

Topic Objective Finding 

Ramnarain & 
Hlatswayo, 2018 

Teacher beliefs and attitudes 
about inquiry-based learning 
in a rural school district in 
South Africa 

To study that Teacher beliefs and 
attitudes about inquiry-based 
learning in a rural school 

The study found that teachers in rural schools have a 
positive attitude towards inquiry in science education 
and they find that inquiry-based learning can increase 
student motivation and help students understand more 
abstract science concepts. 

Dublin et al., 2014 

COSEE-AK Ocean Science 
Fairs: A Science Fair Model 
That Grounds Student Projects 
in Both Western Science and 
Traditional Native Knowledge 

To integrate western science 
education with traditional  
knowledge of Native and rural 
Alaska students in science  
education. 

The study found that learning outside the classroom 
such as learning integrates traditional and cultural 
knowledge relevant to science education is very effective 
and meaningful. This is because Native Alaska students 
and rural students find the traditional knowledge and 
culture of their daily lives to be related to science  
education. From the activities they participated in, they 
learned that their daily routines were related to science 
education. They gain a lot of experience in their activities 
especially in terms of communicating their science 
projects. 

Agbo & Isa, 2017 

Scientific Skills and Concept 
Learning by Rural Women for 
Personal and National 
Development 

This study examines the concept 
of scientific skills in science  
education among rural women in 
national development. 

a) After science education was implemented among rural 
women the study found that scientific skills in science 
education among them showed significant improvement 
especially in health care, water use, nutrition, sanitation, 
and agriculture. 
b) Based on these findings, researchers suggest that rural 
women should be provided with ample opportunity to 
study science and obtain quality education regardless of 
geographical, gender or socioeconomic background to 
meet the goals of science education equally and equally. 
It is in line with equity in science education. 

Avery & Kassam, 
2011 

Phronesis: Children’s Local 
Rural Knowledge of Science 
and Engineering 

This study analyzed video  
interviews and 407 pictures taken 
by 20 5th and 6th graders at a 
rural school in New York State. 
This study documents science  
education and engineering 
learning among them. 

a) 20 rural students learn various science and  
engineering concepts related to their daily lives. 
b) Students are found to be able to investigate and make 
explicit connections between what they learn in science 
class and what they learn outside of school in their local 
environment. 
c) This finding is very important in implementing the 
process of teaching and learning science and engineering 
as it is closely related to the rural environment of student 
life 

Alabdulkareem, 
2016 

The Impact of Science 
Teachers’ Beliefs on Teaching 
Science: The Case of Saudi 
Science Teachers 

The goal of this study was to 
draw conclusions and  
pedagogical implications to  
contribute to a better  
understanding of science  
teachers’ beliefs. 

a) The results show a significant shift toward the  
discovery approach. 
b) The results show that there has been a shift in  
student-centered teaching methods to constructivism 
teaching among teachers in Saudi Arabia 
c) Teachers are found to be less confident in integrating 
science education with their cultural background. 
d) The results show that teachers see science as a  
separate issue and cannot easily link it to emerging  
cultural and historical issues. 
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Continued 

Wills et al., 2014 
Barriers to Student Success in 
Madagascar 

a) Identify the effectiveness of 
education among students 
enrolled in science and  
mathematics programs in  
primary, secondary, and  
university institutions. 

The study found that too many students in one class, 
limited teaching and learning resources, and teacher 
communication in high schools and universities were 
more likely to use French in science education as a  
hindrance to student achievement. This is very different 
from students in urban schools and private institutions. 

Lee et al., 2018 

Case study: Value-added 
benefit of distance-based 
instructional coaching on 
science teachers’ inquiry 
instruction in rural schools. 

This study was conducted to 
study the effectiveness of rural 
teacher professional development 
with Distance-based instructional 
coaching (DBIC) in terms of 
self-efficacy, and classroom  
practice of a guided science  
inquiry instructional approach. 

The findings show that the effectiveness of the processes 
and technologies used for Distance-based instructional 
coaching (DBIC) in the professional development (PD) 
of teachers in rural schools have been successful in  
improving science education programs among teachers, 
providing support and guidance to teachers and assisting 
teachers in terms of PD planning. The program will help 
rural teachers further strengthen their teaching and 
learning processes in delivering quality and equitable 
science education to meet the concept of equity for rural 
students. 

Schabort et al., 2018 

From contextual frustrations to 
classroom transformations: 
female empowerment through 
science education in rural 
South Africa. 

The objectives of this research 
project are to explore and  
develop sustainable ways to  
empower women to study science 
education in rural schools in 
South Africa. 

The findings of the study show that community  
cooperation towards transforming classrooms in a rural 
school can enhance the involvement of women in  
science education. This will meet the demands of an 
equity concept that seeks quality, fair and equitable 
science education regardless of geographical, gender  
and socioeconomic status. 

Kalonde, 2017 
Rural school math and science 
teachers’ technology 
integration familiarization 

a) This research explores the 
importance of integrating  
technology and Professional 
Development (PD) to rural  
secondary school teachers 
b) Identify opportunities for 
technology skills for rural  
secondary schools in science and 
mathematics learning Africa. 

a) The survey results show that there is a need for the PD 
to familiarize rural teachers with the latest educational 
technology. 
b) The findings also show that teachers want to use ICT 
equipment in the context of the lack of ICT equipment in 
their schools. 
c) Findings also indicate that teachers in rural schools 
lack knowledge and exposure to the use of today’s ICT 
equipment. 

Veloo et al., 2013 

Inquiry-based instruction, 
students’attitudes, and 
teachers’ support towards 
science achievement in rural 
primary schools 

The purpose of this study is to 
seek the relationship between 
inquiry-based instruction,  
students’ attitudes toward science 
and teachers’ support towards 
science achievement. It also looks 
at the gender differences in 
science achievement. 

The regression results revealed that all three independent 
variables, namely inquiry-based instruction, students’ 
attitudes toward science and teachers’ support  
significantly influence science achievement among year 
five students. 

 
other researchers since 2010. This article only focuses on four domains like the 
main issue, limitation, year of publication and number of issues reported by re-
searchers. These data are shown below: (Table 4). 

Code 

Only 10 articles were analyzed and went through a systematic review process  
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Table 2. The six elements in research. 

No. Elemen Description 

1 Aim and objective Does the article have a clear aim and objective? 

2 Scope Does the article explain well how the research was developed, carried out and completed? 

3 Sample Does the article provide an adequate sample? 

4 Methodology 
Does the report provide an adequate description of the methods used in the study like framework, data 
collection, and analysis? 

5 Data 
Does the report provide sufficient data? Could a clear path be identified between the data and interpreta-
tion? 

6 Validated findings 
Have the researchers undertaken member checking, provided opportunities for feedback or other me-
chanism that would strengthen the validity of the analysis? 

 
Table 3. Quality assessment of the rated articles based on grading A, B, C, and D. 

Researcher Year 

Criteria 

Grade Objective and 
goals 

Study context Sampling Methodology Data 
The results of the 

study are validated 

Ramnarain &  
Hlatswayo 

2018 / / / / / / A 

Dublin et al. 2014 / / / / / / A 

Agbo & Isa  2017 / / / / / / A 

Avery & Kassam 2011 / / / / / / A 

Alabdulkareem 2016 / / / / / / A 

Wills et al. 2014 / / / / / / A 

Lee et al. 2018 / / / / / / A 

Schabort et al. 2018 / / / / / / A 

Kalonde 2017 / / / / / / A 

Veloo et al. 2013 / / / / / / A 

 
Grade Details 

A Meet six criteria 

B Meet five criteria 

C Meet four criteria 

D Meet three criteria 

 

because they meet the criteria set in the diagram and model. Code was used to 
indicate each category. 1) represents a well-planned curriculum set by the 
school. 2) represents teaching aids and resources used by teachers. 30 refers to 
teachers’ understanding of the subject matter. 4) represents teachers’ content 
knowledge on science subject. 5) refers to teachers’ effectiveness in lesson deli-
very. 6) refers to pedagogy in which teacher has to be able to find suitable  
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Table 4. The criteria issue set in the 10 articles. 

 
Researcher/Year Year Journal Methodology 

Code and issue 

1 2 3 4 5 6 7 8 

1. Ramnarain & Hlatswayo 2018 
South African Journal  

of Education 
Mixed method  / 

 
 

 
/ 

 
/ 

2. Dublin et al. 2014 
Journal of Geoscience 

Education 
Qualitative research /  /   /   

3. Agbo & Isa 2017 
Science Education  

International 
quasi-experimental 

  
   / /  

4. Avery & Kassam 2011 
Journal of Research in 

Rural Education 
Descriptive research / /  

 
/ /   

5. Alabdulkareem 2016 
Journal of Education  

and Learning 
Qualitative research   / 

  
/   

6. Wills et al. 2014 Case study Qualitative research  /   
 

/  
 

7 . Lee et al. 2018 
Journal of Science Teacher  
Education, 29 (3), 179-199. 

Case study  
 

/ / 
 

/  
 

8. Schabort et al. 2018 
Educational Action Re-
search, 26 (1), 127-143. 

Qualitative Research 
  

   /   

9. Kalonde 2017 
International Journal of  
Educational Technology 

This study uses a  
concurrent exploratory 

mixed-method to collect 
and analyze data. 

 
/ 

 
/ 

 
/  

 

10. Veloo et al. 2013 
Conference on Learning, 

Teaching and Educational 
Leadership 

Quantitative  
Research  

/ 
  

/ / /  

 
methods to be used in teaching. 7) is for teacher evaluation that includes sum-
mative or formative assessments. 8) refers to teacher’s constraints in teaching 
and learning. 

7. Discussion 

To address the research questions, there are eight key issues to be discussed 
namely curriculum issues, materials, and resources, teacher knowledge, teacher 
understanding, self-efficacy, pedagogical methods, assessment and time. 

7.1. Curriculum 

Findings from the empirical study of Dublin et al. (2014) implemented a curri-
culum with rural Alaska Native students in science practices related to the cul-
ture and community of Native Alaska students where students have a strong 
positive feeling towards themselves in science education and are comfortable 
with being identified as scientists. Avery & Kassam (2011) implemented their 
curriculum at rural New York schools. The findings showed 20 children study-
ing various concepts of science and engineering participated in activities related 
to their daily lives. Researchers found students directly investigating, made ex-
plicit relationships between what they learned outside school in their local envi-
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ronment with what they learned in science classes. These discoveries signal the 
teaching and learning process of science and engineering can be interconnected 
with their surroundings. The above research shows that science education in ru-
ral schools can meet the demands of equity concepts where quality education 
can be delivered to all regardless of geography, gender or socioeconomic back-
ground. 

7.2. Material and Resources 

Teaching materials are all types of materials used to assist teachers in teaching 
and learning activities. While the resources in the context of this discussion are 
teaching and learning resources that are stored in a variety of media and can as-
sist students in learning as a curriculum embodiment. This resource is unlimited 
and in many forms such as print, video, software or a combination of various 
formats that students and teachers can use. According to the findings of Nasri et 
al. (2010), the aspect of school facilities and science labs that are lacking and in-
complete will limit the process of teaching and learning science in schools. Li-
mited materials and resources in science learning can be seen as an obstacle for 
rural students to get equal rights in quality science education. This statement is 
supported by Ramnarain & Hlatswayo (2018) who also stated in his findings that 
teachers claimed to face difficulty implementing research-based learning due to 
lack of lab facilities and teaching aids. In the study of Wills et al. (2014) also 
stated the same thing and pointed crowded class and limited resources such as 
infrastructure often become a stumbling block for teachers in rural schools in 
Madagascar. This indirectly led to poor academic performance by Madagascan 
students. 

7.3. Teacher’s Understanding 

In the context of rural science education, teachers’ understanding of science 
education is very meaningful. This is because teachers are the main sources for 
students in rural schools. Teachers “understanding will impact teachers” peda-
gogy. Alabdulkareem (2016) finds that teachers’ weakness in integrating science 
education in rural schools in Saudi is that teachers saw science as a separate issue 
and could not easily link it with cultural and historical issues. 

7.4. Teacher Knowledge 

Knowledge means everything that is known or learned about science (Dictionary 
of the 4th edition of the Board). Therefore, teachers’ knowledge should be holis-
tic, especially those who teach in rural schools. In a recent study by Holubova 
(2008) teachers need to understand the content of science education in detail as 
it can help teachers determine appropriate and effective science teaching strate-
gies during the teaching session. Effective teaching strategies make it easier for 
students to understand what they are learning. The findings of the study con-
ducted by Osman et al. (2006) show that science teachers as a whole need sup-
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port in upgrading their knowledge and skills in science subjects. 

7.5. Teacher’s Effectiveness 

The findings show that the effectiveness of teachers in pedagogical methods pro-
vides significant pedagogical impact to rural school students. Veloo et al. (2013) 
found that the positive attitude of teachers and students in learning science sig-
nificantly influenced the achievement of science in rural schools in Kedah, Ma-
laysia. In this regard, the effectiveness of the teacher also requires the teacher’s 
discretion in selecting the pedagogical method used. The findings from Avery & 
Kassam (2011) found pedagogy was conducted in their daily living environment. 
It also revealed that students could investigate directly and made explicit rela-
tionships with what they learned outside the school in their local environment 
with what they learned in science classes. 

7.6. Teacher Pedagogy 

Overall, the findings show that pedagogy has a great impact on rural schools. 
This statement is evident from the findings by Ramnarain & Hlatswayo (2018) 
that school teachers from rural areas had a positive attitude towards research in 
teaching and learning of Physical Sciences, and recognizing research benefits, 
such as overcoming student motivation and supporting students in understand-
ing the concepts of abstract science. On the other hand, Avery & Kassam (2011) 
proved teacher’s pedagogy should be interlinked with the environment where 
students live. In their study, it was found that 20 children learned various science 
and engineering concepts by participating in activities related to their daily lives. 
Students could directly investigate and made explicit relationships between what 
they learned outside of school with what they learned in science classes. This 
demonstrates the pedagogical impact can influence teachers’ pedagogy in science 
learning. Furthermore, there is a study on pedagogical impact on rural women. 
The findings of Agbo & Isa (2017) prove that women should be allowed to ex-
plore science to produce maximum productivity in national development. This 
finding is supported by the findings from Veloo et al. (2013) that showed female 
students are more prominent in science learning than male students. Besides, 
interesting pedagogical methods as suggested by Dublin et al. (2014) are partic-
ularly relevant in learning. Project-based pedagogical methods make learning 
fun and students feel valued. Accordingly, a study by Osman et al. (2006) stated 
that teachers’ concern about the importance of improving teaching methods can 
make their teaching more meaningful and engaging and will lead to improve-
ment in student achievement in the lesson. 

7.7. Assessment 

Assessment is a method of measuring a student’s mastery level in education. 
According to the study of Mahmud et al. (2018) science teachers need to be 
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equipped with knowledge, understanding, and practice of high-level thinking 
skills including developing high-level questions in their assessment, establishing 
rubrics in assessing their student activities and evaluating project-based science 
activities. The findings of Veloo et al. (2013) found that the positive attitude of 
teachers and students in science learning significantly influenced the achieve-
ment of science in rural schools in the interior of Kedah, Malaysia. Whereas 
Agbo & Isa (2017) found that rural women showed significant improvements in 
their skills and knowledge in healthcare, water use, nutrition care, sanitation, 
and agriculture. These findings suggest that rural women should be given the 
right to learn science education for the sake of maximum productivity, self, and 
national development. 

7.8. Time 

The empirical study done by Ramnarain & Hlatswayo (2018) shows teachers are 
less likely to make research-based learning in their studies. This is because of the 
time constraint as they have to complete the syllabus. 

8. Conclusion 

In this globalization era, greater emphasis has been put in studying science. 
Many empirical findings and studies state that rural children and women if 
given equal access to quality education will be able to learn various science con-
cepts in their daily lives. This statement is in line with the study conducted by 
Oriahi et al. (2010) that teaching and learning science in school enhances stu-
dents’ understanding of the world around them and they can acquire appropri-
ate skills and knowledge that enable them to survive and make contribution to 
the society. However, this is only achievable if the teachers implement the right 
pedagogy, especially teachers serving in rural schools. 

Quality education comes from quality pedagogy and achieved learning objec-
tives. From this systematic review, it can be said that rural school education has 
not met the science education standard. This can be seen from the lack of tech-
nology as a teaching aid and rural school teachers have minimal knowledge of 
the current technology (Kalonde, 2017). Besides, lack of infrastructure such as 
laboratory facilities and small classroom contribute to the problem in teachers’ 
pedagogy (Ramnarain & Hlatswayo, 2018). 

Therefore, educators have to play a role in bringing the best education to their 
students regardless of their geographical factor. The concept of equity in educa-
tion can be achieved if the community has enough manpower and financial re-
sources to help rural communities receive quality education. This indeed will 
meet the education standard. 
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