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Abstract 
Although the creativity teaching claims benefit college students by increasing 
their problem-solving capacities and enhancing professional competencies. 
There are also the current academic gap between the teaching constructs and 
efficacy. This study has compared how these and other teaching strategies 
have evaluated the efficacy of creativity derived from the 4Ps model (person, 
process, press, and product). In a systematic search, we identified eleven ar-
ticles published from 2000-2011. Moreover, this study classified the creativity 
teaching experiences and analyzed the effect size of its efficacy. The weighted 
mean effect size (ES) of above studies was 0.95, with a standard deviation of 
1.59. The ES of personality on technology students was 1.18 (95% confidence 
interval [CI95] = 0.39 - 1.42), which was greater than that for education and 
medical students. Studies with more than 56 subjects were seen to have the 
highest efficacy. The ES of process on professional courses was 1.18 (CI95 = 
0.47 - 1.89), and for press in the classroom base the ES was 1.0 (CI95 = 0.61 - 
1.38). The ES for the product combined with the creativity survey was 1.22 
(CI95 = −0.70 - 3.14). 
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1. Introduction 

Creativity has become a popular topic in the social sciences and humanities as 
students and journalists seek to understand its influence on cities, occupational 
markets, educational institutions, and organizations (Pachucki, Lena, & Tepper, 
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2010). The value of creativity and innovation emerges from specific social con-
texts, fulfilling different objectives across groups, institutions, time, and political 
geography (Ma, 2009; Okpara, 2007). Since the Taiwan Ministry of Education 
(2003) published its white paper on creative education, both schools and busi-
nesses have emphasized the cultivation of creative thinking rather than tradi-
tional thought patterns. Because creativity is the foundation of innovation, it 
must be fostered in individuals, especially students who wish to catalyze the 
modernization and development of a country. 

We analyzed the definitions of creativity and reviewed the literature to com-
pare how curricula evaluate creativity. We then describe our experiences of the 
4Ps framework by using both peer and expert ranking. Finally, we provide rec-
ommendations for future research to further understand how creativity teaching 
is evaluated, so that earmark methods can be developed and enforced. 

Purpose and Research Question 

We deployed meta-analytic techniques to systematize the existing literature on cre-
ative approaches in college education, focusing on curriculum effectiveness in light 
of previous research, the present study was designed to address the following ques-
tions: (a). What is the distribution of approaches for teaching creativity based on 
the 4Ps in the literature? (b). What are the effect sizes of the 4Ps in the literature? 

2. Background 
2.1. The Creativity Teaching 

According to Coleman (2010), a person’s creativity can be enhanced through 
training and adjusted approaches that are implemented continuously. Research-
ers have developed various definitions of creativity and creativity teaching. 
Csikszentmihalyi (1998) described efforts by individuals in their professional 
domains and the characteristics of those who assess and evaluate the worth of 
creative endeavors in the field. Moreover, Karkockiene’s (2005) asserted that 
human beings have the capability to enhance their creativity. Tanggaard (2013) 
focused on the continuity of creativity: that the renewal of materials, tools, 
things, institutions, normative practices, and ‘‘ways of doing’’ already in the 
world are taken as starting points for new creations. A creative person is also 
characterized as possessing a) intrinsic motivation, b) high domain expertise, c) 
high creative thinking skills, and d) a supportive environment (Amabile, 2012). 
The discussion emphasizes a person’s ability to create products that are high in 
quality and originality. 

The importance of creativity teaching is also multivalent. Creativity can be an 
accurate predictor of children’s achievements. The realization of creative ability 
depends on knowledge and skills as well as using diverse types of information, 
including each student’s fluency, flexibility, and originality and assessment of 
his/her own creativity (Karkockiene, 2005). Spanish teachers also employed ex-
periential approaches to improve their teaching practice through demonstration, 
observation, collaboration, fieldwork, and reflection—all of which are associated 
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with creative meaning (Burke, 2013). Several educational approaches have been 
used for promoting creativity, such as providing or rewards (Eisenberger & 
Rhoades, 2001); a creative climate and culture (Isaksen & Akkermans, 2011); or 
programs associated with a person, process, product, and environment (Ma, 2009). 
Ofsted (2010) reported that an emphasis on collaborative learning that led pupils 
to feel safe to contribute more ideas, be more inventive, and experiment more fre-
quently with practical approaches to problem solving. Research has separately 
tested the ability of educational programs, interventions, and learning methods 
to enhance the creativity of children and adolescents (Punch & Oancea, 2014). 

2.2. The 4Ps Creativity Model 

Creativity may suddenly flourish at a given stage of learning. Fleith (2000) re-
ported that teachers encourage creativity by “giving choices, providing oppor-
tunities to become aware of their creativity, and accepting students as they are.” 
Ku, Kao Lo, and Sheu (2003) proposed adding a creativity model of asking, 
thinking, doing, and evaluating (ATDE) to their Professional Nursing Concepts 
course to induce student creativity. Recent research has been attracted to the 
creativity framework of the 4Ps: person, process, press, and product (Barron, 
1955; Rhodes, 1961). “Person” can refer to personality, intellect, temperament, 
physique, habits, attitudes, self-concept, or value systems (Rhodes, 1961). 
“Process” includes motivation, perception, learning, thinking and communica-
tion; “press” means the relationship between human beings and their environ-
ment; and “product” refers to the physical objects, ideas, systems, services, or 
processes (Cropley, 2016). Above the 4Ps model usually implement in those stu-
dies. Adams (2005) indicated a developing awareness that creative thinking plays 
a major role in professional subjects. Wang (2010) provided a framework of col-
laborative creativity, designing a project-based creativity learning activity incor-
porating Facebook to support learner discussions. Kim, Kim, Nam, & Lee (2012) 
indicated students’ belief that film and music were the most appropriate instruc-
tional media for creativity classes. 

Even the Chinese Ministry of Education recently promulgated “the recom-
mendation on promoting innovation and entrepreneurship education at univer-
sities”. There are still four basic questions about CIE education, namely, why to 
teach, what to teach, how to teach and who will teach (Sun, 2011). Creativity is 
often applicable to projects in college courses, but cannot be fully implemented 
within the allotted time (Oman, Tumer, Wood, & Seepersad, 2013). The need for 
a systematic examination of creativity led us to conduct a numerous of interven-
tion studies with college students (Pachucki, Lena, & Tepper, 2010).  

3. Methods 

A list of studies was collected by conducting a computer search of the ProQuest, 
PubMed, and ERIC databases from 2000 to 2011, using the search terms “Crea-
tivity teaching” and “college.” The word “college” referred to students attending 
university. Studies where the researchers asked colleges to evaluate creativity 
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were also found in the references of the selected articles. There were 786 studies 
were searched. Those for which the full text was not available or the focus was not 
on curriculum were excluded from the present study because omitting the empiri-
cal evidence would inflate the mean effect sizes, and there were 653 studies were 
excluded. However, studies using an inventory to measure creativity or personality 
through a Likert scale were accepted and included. Finally, the 11 studies focusing 
on the effectiveness of various creative approaches for college students were se-
lected for the current study. Studies where the discussion focused on theories of 
creativity rather than discussing their efficacy were excluded (see Figure 1). 

3.1. Coding and Validity 

The coding and procedures were standardized prior to the meta-analysis (Ma, 
2009). The coded data were the articles as well as the definitions of the indepen-
dent and dependent variables. Collected material was marked in each of the se-
lected studies, and then keyed in by research assistants. The data from each ar-
ticle were then verified against the original text, with any identified mistakes 
corrected immediately. The validity of creativity research was then examined 
according to the Study Design and Implementation Assessment Device guide-
lines. These include: (a) whether the intervention and evaluation definition was 
consistent (and whether intervention and evaluation methods followed the 4Ps); 
(b) the clarity of causality (whether the conclusion accounted for the interven-
tion effects); (c) the integrity of participators, the environment, and efficacy da-
ta; (d) the accuracy of estimated data (Cooper, 2016; Valentine, & Cooper, 2008). 

3.2. Calculation of Effect Sizes 

Effect indicates the effectiveness of the relationship between independent and 
dependent variables in terms of the standard deviation (Gliner et al., 2003). The 
effect size is typically obtained by calculating the difference between the mean of 
the treatment and the mean of the control group for the dependent variable over 
the standard deviation of the control group (Glass et al., 1981). However, for 

 

 
Figure 1. Results of systematic search and reasons for study exclusion. 
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studies that do not provide mean and standard deviation values, the effect size 
can be determined using the measure of the meta-analysis on Review Manager 
5.2. The optimal equation for calculating effect size varies by the sources of em-
pirical data available for each study. In this study, the standard value and the ef-
fect size followed Cohen’s (1988) guidelines, which declare an effect size (ES) < 
0.5 to be small, ES = 0.5 - 0.8 to be medium, and ES > 0.8 to be large. 

4. Result 
4.1. Instructor Characteristics 

Eleven studies focusing on the effectiveness of various creative approaches for 
college students were selected for the current study. Studies where the discussion 
focused on theories of creativity rather than discussing their efficacy were ex-
cluded. The 11 publications were reviewed according to the 4Ps theory of crea-
tivity and described in Table 1. 

4.1.1. Personality 
For personality-based approaches to creativity, this study focused on the number 
of students and their majors and personality traits. Majors were classified into 
three categories: medical (1 nursing, 1 medicine), technology (1 information, 1 
design, 2 technology, 1 art), and education or management (1 military, 2 educa-
tion, 1 management). The average number of subjects was 80.5, Hokanson 
(2006) having the maximum (225) and Chang (2010) the minimum (28). Most 
of the publications focused on the improvement of creativity. Few of them inves-
tigated students’ long-term personalities, but Chen (2004) used The new Crea-
tive Affective Scale to examine a wide range of traits such as adventurousness 
and imagination. The maximum average student score was in the “challenging” 
characteristic (2.15 out of 5), and the lowest average student score was for cu-
riosity (2.06 out of 5).  

4.1.2. Process 
For educational approaches focused on process, this study concentrated on the 
curriculum type (such as general or professional courses) to measure the out-
comes of creativity. A general education curriculum was deployed in seven of 
the research articles including an introduction to information and problem 
solving. The remaining four were professional courses including seminars, the-
matic design, and advanced problem solving. Chang (2010) planned an off-road 
vehicle design course, employing students’ industrial design capabilities to draw 
an SUV blueprint to increase creativity. The average time for this intervention 
was 26 weeks. The minimum intervention time was 10 hours for a general hu-
mor curriculum (Chiou, 2003), and the maximum was 3 years for a general 
education curriculum (Shapiro, Nguyen, Mourra et al., 2009). 

4.1.3. Press 
For the press approach, the measured outcomes of creativity were compared 
across school areas. In nine of the articles, the courses were held in classroom 
base; others were in outdoor base, conducted in a discussion room and imple-
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ment a building-block curriculum in the kindergarten. Students in programs 
featuring internships teaching in kindergartens, provided a open discussion 
rooms and practice area also treated press as key to the flourishing of creativity 
(Wang, 2010). 

4.1.4. Product 
For product-based approaches to creativity, systematically considered students’ 
outputs and ideas. These studies had anticipated the flourishing of creativity 
during the learning period. More recent studies have evaluated student progress 
through questionnaires, using assessment scales such as the Torrance Tests of 
Creative Thinking, Creative Problem Solving, Test Your Creativity Level, Ab-
breviated Torrance Test for Adults, and Williams’ CAP. Only 2 of the 11 studies 
truly tested product as defined in the 4Ps model. 

The findings involved in creativity teaching curriculum of the 4Ps theory for 
classified. Little of the research mentioned changes to student creativity related 
to personality, attributing change to behavior instead. Regarding process, pro-
fessional curricula were mainly delivered in classrooms. Product was barely ad-
dressed, with researchers using questionnaires for 9 of the 11 studies (Table 1). 

 
Table 1. Studies categorized by participants, settings, and the 4Ps. 

Author (year) 
Personality Process 

Press Product 
Trait Major N Duration Curriculum 

Medical 

Shapiro et al., 
2009 

Stress Medicine 80 3 years, General-anatomy Classroom 
Survey (Abbreviated Torrance Test 

for Adults) product 

Kuo et al., 2013 NR Nursing 80 6 wks, General-information Classroom, Survey (network problem solving) 

Technology 

Hsiao et al., 
2000 

NR Technology 36 18 wks, Professional-project meeting room Survey (characterizes) product 

Hokanson, 2006 NR Design 225 NR General(PBL) Classroom 
Survey (The Torrance Tests of 

Creative Thinking) 

Chang, 2010 NR Technology 28 NR Professional - vehicle design Classroom, Survey (design) 

Mokaram et al., 
2011 

NR Information 50 6 wks, Professional–(computer) Classroom 
Survey (The Torrance Tests of 

Creative Thinking) 

Wang, 2010 NR Art 48 18 wks, 
General-Creative blocks 

curriculum 
Classroom, 

Childminding 
Survey (Williams) 

Education or management 

Chiou, 2003 Humor Military 30 10 hrs, General-humor class Classroom Survey (humor) 

Chen, 2004 

Adventure, 
Imagine, 
Curious, 

Challenge 

Education 55 30 hrs, General- humor Classroom, 
Survey (The new Creative Affective 

Scale) 

Eyadat & 
Eyadat, 2010 

Confidence Education 83 16 wks, Professional (project) Classroom Survey (Test Your Creativity Level) 

Lin, 2011 NR Manager 50 16wks, General- Cooking Classroom, Survey (problem solving) 

Note: NR = not reported. 
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4.2. Treatment Effects 

The effect size of creativity teaching methods for college students is plotted in 
Figure 2. Studies covering the entire set of dependent variables had stronger ef-
ficacy (ES = 0.95; CI95 = 0.62 - 1.28) than those using a single dependent variable 
(Figure 2). 

4.2.1. Personality Effects 
The first focus for this study was participant characteristics. In the analysis of 
student majors, the effect size for medical fields was medium, (ES = 0.64, CI95 = 
0.30 - 0.98), whereas for technology fields it was large (ES = 1.18, CI95 = 0.55 - 
1.81) and for education or management fields it was large, too (ES = 0.91, CI95 = 
0.39 - 1.42) (Table 2). Few of the studies considered the questionnaires when  

 

 
Figure 2. Forest plot of effect sizes. 
 
Table 2. Effect sizes of the 4Ps applied to creativity teaching. 

Outcome Sub Categories Items K - CI95 ES CI95 SD Category of effect size 

Personality 

Major Medical 2 0.30 0.64 0.98 1.58 Medium 

 Technology 5 0.55 1.18 1.81 2.47 Large 

 Education 4 0.39 0.91 1.42 0.69 Large 

Attribution Affective 4 0.39 1.01 1.03 0.09 Medium 

 Creativity 7 0.49 0.92 1.35 1.80 Large 

Participation 
>56 4 0.59 0.99 1.39 1.00 Large 

<55 7 0.39 0.94 1.39 2.02 Large 

Process Curriculum Professional 4 0.47 1.18 1.89 2.45 Large 

  General 7 0.45 0.83 1.21 0.97 Large 

 Duration <1 month 4 0.31 0.94 1.57 2.42 Large 

  >1 month 5 0.33 0.71 1.08 0.67 Medium 

Press Place Classroom base 9 0.61 1.00 1.38 1.72 Large 

  Outdoor base 2 −0.05 0.42 0.90 0.04 Small 

Product 
Evaluation 

Survey 9 0.65 1.03 1.40 1.25 Large 

 Product + Survey 2 −0.70 1.22 3.14 0.02 Large 

Notes: K = numbers; CI = confidence interval; ES = effect size; SD = standard deviation; Category of effect size: small < 0.5, medium = 0.5 - 0.8; large > 0.8. 
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analyzing creativity efficacy. Only four of the studies investigated personality at-
tribution such as sense of humor, curiosity, vulnerability to stress, and love of 
creativity, and these demonstrated a large effect size (ES = 1.01, CI95 = 0.39 - 
1.03; see Table 2). Most of the other studies only analyzed the effect size of crea-
tivity teaching, which was also high (ES = 0.92, CI95 = 0.49 - 1.35). However, it is 
sufficient to consider the teaching creativity trait based on the 4Ps. An analysis 
of the number of participating students in each study revealed that with fewer 
than 55 participants or more than 55 students were large, too (ES = 0.94, CI95 = 
0.49 - 1.39; ES =0.99, CI95 =0.59 - 1.39), Therefore, the more students involved, 
the greater the development of creativity. 

4.2.2. Process Effects 
Many students who completed a project created a strong product that combined 
their professional coursework with a creative framework. This resulted in a large 
mean effect size (ES = 1.18, CI95 = 0.47 - 1.89; see Table 2) for technology 
classes. General education curricula also had a large effect size (ES = 0.83, CI95 = 
0.45 - 1.21), but the predictive power for creativity connected to a professional 
course with thematic discussions or projects was stronger than for any compo-
nent of a general education curriculum. 

According to the data concerning the duration of experimental interventions, 
when the intervention period was less than a month, research had a large effect 
size (ES = 0.94, CI95 = 0.31 - 1.57). A research intervention lasting more than a 
month had a medium effect size (ES = 0.71; CI95 = 0.33 - 1.08), indicating that 
short-term interventions are less likely to cause fatigue in students than longer 
interventions. 

4.2.3. Press Effects 
Creativity teaching focusing on press may be more effective when conducted in 
general classrooms base than when conducted in informal settings. The results 
show large effect sizes for general classroom teaching (ES = 1.00, CI95 = 0.61 - 
1.38) and small effect sizes (ES = 0.42, CI95 = −0.05 - 0.90) in informal settings 
such as internships or other discussion environment. 

4.2.4. Product Effects 
Although this study attempted to investigate creativity teaching from the pers-
pective of product, 9 of the 11 studies deployed questionnaires for evaluation 
rather than considering material produced by students. An analysis of the ques-
tionnaire assessments showed a large effect size (ES = 1.03, CI95 = 0.65 - 1.40), 
and these results had an even larger effect size when combined with a considera-
tion of product (ES = 1.22, CI95 = −0.70 - 3.14), suggesting that it is optimal to 
combine product and questionnaire results. 

5. Discussion 

We conclude that creativity teaching according to the 4Ps model has significant 
efficacy. Our findings support this contention, considering that the greatest ef-
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fect size was shown for technology students involved in problem-solving learn-
ing projects. Lubart (2001) also contended that problems that are more difficult 
to solve require creative, original solutions and evaluation methods. Other com-
paring personality attributes of our studies sought to improve student’s humor 
and adventurousness through creativity. For example, Chiou (2003) used the 
questionnaire about the humor. Eyadat & Eyadat (2010) survey the students’ 
confidence of creativity. Fasko (2001) associated with tolerance for ambiguity, a 
willingness to surmount obstacles and persevere, and self-belief. That also con-
sult the students’ personality characterizes were related with the creativity moti-
vation (Xia, 2008). Karkockiene’s (2005) asserted that humans have the ability to 
enhance their creativity. It could be inferred the efficacy was related with the 
personality attributes. In addition, our results showed that for more than 56 par-
ticipants, effect sizes were large. According to Becker and Park (2011), a small 
sample can prompt a tendency to overreach when drawing a conclusion. Our 
findings were consistent with the previous research (Eyadat & Eyadat, 2010; 
Hokanson, 2006), supporting the idea that more students in a class leads to 
greater creative performance. 

Our researches indicated the effect size of professional curriculum were better 
than general curriculum, points out that creativity teaching could improvements 
the students’ abilities. For the creative nature of capstone projects, Ku, Lee & 
Shen (2014) referred that professional curriculum, includes a capstone project 
course based on the 4Ps trait of personality, which considered personal interests 
and student motivation; The creativity teaching included cognitive skills, think-
ing processes, technologies, and creative products in college education, as well as 
fluency, flexibility and uniqueness of creativity (Ku, 2015; Nickerson, Perkins, & 
Smith, 2014; Punch & Oancea, 2014). Our findings indicated that an interven-
tion lasting less than 1 week has the greatest efficacy. Stylianides and Stylianides 
(2014) suggested that with longer interventions, it is problematic to replicate 
success in other settings or to incorporate the interventions into existing educa-
tional programs. Combined with our findings, creativity teaching can be pro-
moted better in the future. 

Even the 4P’ press indicated the environment and human beings in the refer-
ence (Barron, 1955; Cropley, 2016; Rhodes, 1961), Most studies of creativity 
teaching were conducted in classroom base or outdoor base, lack of concern on 
the ethics, politics, and theology. By our article, we can referred the classroom 
base had the greatest efficacy outcome, perhaps because traditional classrooms 
can offer face-to-face instruction and productive ways of learning and improving 
social skills (Huang, 2002; Ruey, 2010). Moreover, to enhance efficacy in the fu-
ture, interactions with teachers or peers could be shifted online.  

On this subject, students are assigned to develop the projects as well as being 
taught creative problem solving. Ku, Kao & Sheu (2003) included creative 
thinking in teaching design applications, following the principles of originality, 
convenience, and simplicity. Liao and Chang (2010) also antibody the creativity 
procedure, includes “concept formation”, “creative product”, “patent certifica-
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tion”, “technology licensing”, “clinical testing” and “marketing”, such as the six 
steps in Taiwan. In addition, course-related creativity teaching also enhances the 
creativity efficacy (Amabile, 2012; Eyadat & Eyadat, 2010).  

The overall mean effect size of these approaches was large, and higher than 
the overall mean effect sizes obtained by Scott, Leritz, & Mumford (2004) and 
Ma (2009). Creativity was most effectively taught by applying the 4Ps frame-
work. On the basis of the effect sizes obtained, we conclude that using these ap-
proaches for promoting and enhancing creativity skills are effective across vari-
ous levels of study. 

6. Conclusion 

We concluded that approaching creativity teaching according to the 4Ps model 
was effective. The largest mean effect sizes included the technology programs, 
courses with more than 56 students, professional courses; classrooms base, and 
considering the product aspect with creativity surveys. In contrast to traditional 
teaching, the 4Ps can inform teaching styles and methods and thus contribute to a 
framework for teaching creativity, which can be implemented to help college stu-
dent master higher-order thinking and problem-solving skills (Al-Ali Khaled et al., 
2011; Eyadat & Eyadat, 2010). Such research must be conducted continuously to 
generate the most current information, because research about creativity in educa-
tion can guide educators in developing new techniques for instruction. However, 
the findings of this study indicate that further empirical research on the effective-
ness of creative approaches integrating the 4Ps is necessary. 

Traditional creativity model always focus on teaching strategies. In order to 
expand the influence of 4Ps efficacy, we can also reference PIPE model (prob-
lem-products-enterprise), or the 3-3-3 curriculum model in the future. Above 
those models, they could stimulate students “learning problems, and the process 
of generating new ideas and planning of new products. The purpose is produc-
ing the new outputs and training areas, students also have a sense of achieve-
ment in the future. While the actual patents development spend for a long time, 
but through the curriculum products, can have an immediate effect, teachers can 
encourage students to design smaller products, and enable students to expe-
rience the practical sense of achievement in course. Teachers should emphasize 
those learning approaches to enhance students” creative abilities and thereby 
prepare students for situations in their future careers. 
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