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 This paper studies the effects of Research-based Teaching on student’s creativity and 
critical thinking. The primary goal of this paper is the study of research-based teaching 

method on student’s creativity and critical thinking. This study is half-experimental in 

the data collecting and applied in goal. Statistical society is all of the MA educational 
planning students of the Sari Islamic Azad University which are 210 people. Sampling 

method is simple-random.In this study, a standard creativity test of students and the 

California Critical Thinking Skills Inventory Test (CCTST-B) are used. By Cronbach's 
alpha coefficient,the reliability of the questionnairesestimated either at 0.75 and 0.78. 

We used Multivariate analysis of covariance to analyze the data. The results showed 

that research-based teaching only affected on performance factorsamong the 
components of creative teaching and other components have not been affected. 

Research-based teaching do not affected on the component interpretation skills and 

have an effect on other components amongthe critical thinking component. 
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INTRODUCTION 

 

 National development in thetoday world largely includes of economic, social, political, and cultural and it’s 

the most important goal of any country including developed and developing countries. Achieving the objectives 

of national development is only possiblein scientific development. There is no doubt that the development and 

research can lead our society to science development. Educational system of the country has greater 

responsibilities than other institutes to achieve this important issue,according to the important role of education 

in the education of the younger generation. With the beginning of the twenty-first century, reforming in 

education clearedfor everyone. In knowledge and technology and science developing, educational system is not 

able to provide all the knowledge for people and if they are, they couldn’t avoid them to explore new 

information in adults, because what many adult students have learned today, they will not work in future 

anymore. Therefore, it’s the only ability to equip students that we can ensure the future growth potential of 

human resources, empowering researchers and their skills related to it. In other words, schools should be able to 

improve the research ability including critical thinking, problem solving, and creativity of the students in what 

they see, hear and read, and what they grow. Schools should help students to distinguish thoughts from reality, 

fallacy from logical reasoning, ability from inability, especially in the cultures which is under the pressure of 

information development and participate actively in increasing reality and declaring their thoughts (Eisner, 

1998). Such educational system in the education history is known as research-based education. The purpose of 

this type of education is training, motivatingthe people in search of truth, knowledge, methods to obtain 

information, to understand and analyze this information and assess the implications of applying the results of the 

application of modern information and communication technology in education 's. This concept makes the new 

method of teaching effective and appropriate education and it should has been taking for grantedfor dealing with 

the complexities and needs of today's world of ever. 

 There should be some environment in teaching to motivate the students for teaching and the teacher has a 

critical role in this important issue. Teaching techniques of the teacher can be an outstanding factor in this 

effective process. In this context,Shariatmadari writes: During basic training, solving problems can improve 
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thinking skills, powers of observation, experiment design,discuss, and collecting information and occurring 

aforementioned events depends on the interaction between teacher and students. Teaching models are learning 

patterns. In fact, the main result of the training can be added the talents of the students for easier and more 

effective learning in future by the knowledge and skills they have acquired due to their dominance of the 

learning. Effective ways to teach have a good effect on the students’ ability to educate themselves. Successful 

teachers are not the only mighty providers but also they teach their students healthy cognitive and social tasks 

and how to use themeffectively. 

 Research-based teaching is one of the active and process-based of teaching which is based on challenging 

questions and unknown conditions. They give this opportunity to the student to design and make decision to 

solve the problem. In this way, in addition to listening, there are critical components should be considered such 

as observation, questioning, thinking, probe, experiment and reasoning as the beginning of the school learners to 

be equipped with the ability to interpret and judge and theorizing. In this method, subjects from the teachers or 

students are toldas an ambiguous situation or problem and exploring concepts and practical solutions for 

concrete problems are the responsibilities of the group or individual students. In this way, students are given 

freedom and the opportunity to decide to learn how to practice. In such an approach, emphasis is more on 

learning process rather than a result and the learning process includes the acquisition of functional skills such as 

observation, data collection, thinking and reasoning. Inresearch-based teaching, teachers aresearching for an 

answeralong with students, they provide equipment and facilities and they go step by step to achieve the 

outcomes and objectives to guide the probe and control. In this method, emphasizing is more on how solving the 

problem not the answer to question [13]. 

 One of the serious problems in the education sector is the outcome-based learning or memory-based. This 

learning method is based on telling, listening and memorizing. This passive approach is the main obstacle in 

learning and creativity. Therefore, it is necessary to replace a suitable type instead ofthis learning method. 

Learning is an internal process, not something that is imposed on learners. Learners themselves compare their 

ideas with evidence that is derived from physical activity and mental activity (if they conflict with the evidence) 

and change or broaden their thoughts. Learners’interactions with each other and the teacher usually occur as 

long-thought-out argument or conversation (negotiation) and they has an important role in the transformation of 

their mind. The teacher should consider such opportunities for exchange of ideas and thoughts and reflections to 

in the educational design. 

 It should be noted, education specialists and researchers thinking about learning skills and this kind of 

learning is increasing. The goal ofthinking skills training is the formation of free thinking, creative, and critical 

scientific issues and making appropriate decisions and solving complex problems. From the Gouch’s point of 

view, creative thinking and creative skills is necessary for a world of constantly changing looks [2]. 

 Students should not be relying only on their memory to solve problems and reach the correct answer, but 

also the use of creative thinking and innovative solutions help solve complex problems. Today, learners should 

acquiregood thinking skills to make decisions and solve complex problems of societyincreasingly to face the 

phenomenal developments in twenty-first century. Many scholars, argue that training outstanding thinkers is one 

of the main objectives of education. Paul (1997) argues that the train of thought and mind ofprobe man should 

be the first aim of and the finished product of education. In the era, textbooks becomequickly obsolete and 

constant innovationexperiencing, the final objectives of general education must inevitably be changed. In other 

words, traditional methods of teaching and learning and the role of passive learners in the learning environment 

and focusing on filling the minds with information is not suitable for educational and other needs of present and 

future generations will have needs to learn to train freely, creative think critically and, schools and training 

centers should organized the mental discipline so that learners may transfer and store them instead of engaging 

scientific facts to the problem. According to the viewpoints of Paul (1997),critical thinking is not one of the 

goals of education but also is a fundamental goal.Critical thinking is an issue that contemporary philosophers are 

following it and it seems to them thatit could have different results such as result of cultural philosophy.From 

these philosophers’ point of view, the modern world needs critical thinking becausethere are several ideas and 

thoughts suggested for the people who live in modern world and these people should choose one of 

them,investigate about it, and leave some and to choose what is best. 

 Several studies have been conducted in this area; including the Shoja Noori et al. (1390) which comparative 

study method of teaching Samarian-based teaching. Study results show that Samarian-based learning has same 

basis and consequences with research-based teaching including the learning which is active in the personal 

learning and making thoughts through research. Kolahdooz and Kosari (1390) showed that there is development 

in the four elements of research including administrative - support, education, and moral-cultural. Hosseini [4], 

showing that experimental group are better than the control group in terms of skills such as critical analysis, 

critical thinking, and believable higher values thoughts. Group learning has an impact on critical thinking. 

Gargari and Fathi (1387) reached these results: Critical Thinking tendency (systematic component in the 

research and investigative sophistication in judging and refereeing) is more in a problem-based learning method 
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that the group had trained. But there is no difference between other components of critical thinking (truth-

seeking, curiosity, being analytical, self-confidence and an open mind). 

 Mehri Nezhad & Sharifi (1384) found that teaching methods associated with problem solving, evaluation, 

based on the research or without it is 99% more usable compared to traditional teaching methods foster 

scholarship. But the problem associated with the evaluation of teaching practices based on research is not more 

effective rather than teaching without the evaluation based on the research. Exline (2008) in an article titled 

“what is research-based learning is about?”, emphasizes its importance in the modern social order, and 

acknowledge that the students should be improved in mental habits, skills, and perspectives of research in 

research-based learning. Einstein (2007) introduced research-based syllables as a combination of theory-driven 

research constructive orientation, Bloom classification categories, multiple intelligence, whole language. 

Youngblood and Bitz (2001) showed that the use of active teachingcaused growth in critical thinking [1]. 

Magosenet al (2000) showed that learners in the form of students Glaser Critical Thinking Test scores were low, 

they reached higher scores after training [1]. Hence, the importance of teaching is that it can develop the 

research culture in education system and it will organize decision-making and decision-based research decision 

(research based decision making in education). It’s also improve the process of education and teaching activities 

and provide a way totransfer the research experience between professors and the students. It improves the 

scientific attitude and achieves higher levels of cognitive and strengthens students' ability to interpret and judge. 

According to the presented information, the researcher is seeking methods of research-based teaching based on 

creativity and critical thinking Students which will examine the MA teaching management students of 

Department of Education and University of Sari. Therefore, the main question of research is asked in this way:is 

the research-based is effective on creativity and critical thinking ofMA educational programsstudents of 

University of Sari or not? 

 

Methodology: 

 According to this research, research-based teaching applied as a independent variable, it faced with sample 

variable in sample designs and the statistical control data will observe in compared to Shahed group. So, after 

the random sample between the MA Master Plan Training students of Sari which choose advanced teaching 

methodology course, they have selected two groups of 15 as test and control groups. Assumptions with respect 

to statistical control,equivalent has done through the academic achievement and intelligence.By using the 

statistical model analysis of covariance, the contribution of confounding variables was identified and statistical 

analysis was segregated. Therefore, thescheme before test-after test is done with Shahed group as a research 

project. 

 The population can be all students master educational programs Azad University of Sari (school year 92-

93), they are about 210. Sampling method is simple random. Among the MA teaching planning students of 

Azad University of Sari, 30 students are selected who select advanced teaching techniques and they divided into 

two 15 groups. 

 Data collecting instruments are standard in this study. In this study, we used the students' creativity test 

which is standardized by Kamkari and Mosajal (1392) and they have desirable feature of mental survey. This 

test has 40 multiple choice questions in five fields (performance, self - boredom, artist, technical - Scientific, 

Scientist, creativity). 

 In order to assess students' critical thinking skills, we used test questionnaire California Critical Thinking 

(CCTST-B). By using Cronbach's alpha, there liability of the questionnaire is calculated in creativity and critical 

thinking 0.78 0.75 respectively. 

 Statistical models are used for the analysis of multivariate analysis of covariance to compare the pretest and 

posttest and reach the impact of independent variables on dependent variables or research-oriented teaching 

critical thinking and creativity. 

 

Findings: 
Table 1: ANOVA: Effects related to "teaching-centered research" on "Function" 

Change source Sum square Free level Square mean F rate Significant level Effect rate 

Pre-test 305.58 1 305.58 13.43 0.001 0.18 

Group 1.33 1 133.313 5.86 0.022 

Error 6.14 27 22.75   

Total 9897.00 30    

 

 According to the above table, there is significant relationship between the dependent variable (performance) 

and the covariance variable (pretest) atα=0.01. Therefore, considering the significant effect of pre-test variable 

is covariance and considered as a control variable, we can emphasize on the effects of experimental variables of 

research-based teachingas a source of change. Finally, according to the F=5.86in the source change of research-

based teachingwhich identify the research-based teaching effectson performance and it’s significant in α=0.05, it 
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can be proposed that research-based teaching is effective on performance. Since the effect rate is considered 

0.18, it’s suggested that effect rate of research-based teaching based on performance is undesirable. 

 
Table 2: ANOVA: Effects related to "teaching-centered research" on "interpretation" 

Change source Sum square Free level Square mean F rate Significant level Effect rate 

Pre-test 54/35 1 55/35 76/24 001/0 05/0 

Group 04/2 1 04/2 42/1 244/0 

Error 45/34 27 44/1   

Total 00/877 30    

 

 According to the above table and the calculated F rate, it’s suggested that there is significant relationship 

between the dependent variable (interpretation skill) and the covariance variable (pretest) at α=0.01. Therefore, 

considering the significant effect of pre-test variable is covariance and considered as a control variable, we can 

emphasize on the effects of experimental variables of research-based teachingas a source of change. Finally, 

according to the F=1.42in the source change of research-based teachingwhich identify the research-based 

teachingeffectsoninterpretation skill and it’s significant in α=0.05, it can be proposed that research-based 

teaching is effective on performance. Since the effect rate is considered 0.18, it’s suggested thatresearch-based 

teaching based is not effective on interpretation skill. 

 
Table 3: ANOVA: Effects related to "teaching-centered research" on "evaluation skills" 

Change source Sum square Free level Square mean F rate Significant level Effect rate 

Pre-test 51/96 1 96/51 20/16 001/0 40/0 

Group 93/36 1 93/36 52/11 003/0 

Error 50/54 17 21/3   

Total 00/4768 20    

 

 According to the above table, there is significant relationship between the dependent variable (evaluation 

skills) and the covariance variable (pretest) at α=0.01. Therefore, considering the significant effect of pre-test 

variable is covariance and considered as a control variable, we can emphasize on the effects of experimental 

variables of research-based teachingas a source of change. Finally, according to the F=11.52in the source 

change of research-based teachingwhich identify the research-based teaching effectsonevaluation skills and it’s 

significant in α=0.01, it can be proposed that research-based teaching is effective on evaluation skills. Since the 

effect rate is considered 0.40, it’s suggested that affect rate of research-based teaching based on evaluation skill 

is desirable. 

 
Table 4: ANOVA: Effects related to "teaching-centered research" on "analysis skills" 

Change source Sum square Free level Square mean F rate Significant level Effect rate 

Pre-test 14/67 1 14/67 26/28 001/0 48/0 

Group 78/40 1 78/40 16/17 001/0 

Error 75/42 18 37/2   

Total  21    

 

 According to the above table, there is significant relationship between the dependent variable (analysis 

skills) and the covariance variable (pretest) at α=0.01. Therefore, considering the significant effect of pre-test 

variable is covariance and considered as a control variable, we can emphasize on the effects of experimental 

variables of research-based teachingas a source of change. Finally, according to the F=17.16in the source 

change of research-based teachingwhich identify the research-based teaching effectsonanalysis skills and it’s 

significant in α=0.01, it can be proposed that research-based teaching is effective on analysis skills. Since the 

effect rate is considered 0.48, it’s suggested that affect rate of research-based teaching based on analysis skill is 

desirable. 

 
Table 5: ANOVA: Effects related to "teaching-centered research" on "illative skills" 

Change source Sum square Free level Square mean F rate Significant level Effect rate 

Pre-test 58/89 1 58/89 71/34 001/0 0.19 

Group 59/13 1 59/13 26/5 032/0 

Error 78/56 22 58/2   

Total  25    

 

 According to the above table, there is significant relationship between the dependent variable (illative 

skills) and the covariance variable (pretest) at α=0.01. Therefore, considering the significant effect of pre-test 

variable is covariance and considered as a control variable, we can emphasize on the effects of experimental 

variables of research-based teachingas a source of change. Finally, according to the F=5.26in the source change 

of research-based teachingwhich identify the research-based teaching effectsonillative skills and it’s significant 
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in α=0.05, it can be proposed that research-based teaching is effective on illative skills. Since the effect rate is 

considered 0.19, it’s suggested that affect rate of research-based teaching based on illative skill isundesirable. 

 
Table 6: ANOVA: Effects related to "teaching-centered research" on "comparative skills" 

Change source Sum square Free level Square mean F rate Significant level Effect rate 

Pre-test 13/55 1 13/55 01/9 007/0 18/0 

Group 57/30 1 57/30 99/4 036/0 

Error 61/134 22 12/6   

Total 00/8264 25    

 

 According to the above table, there is significant relationship between the dependent variable (comparative 

skills) and the covariance variable (pretest) at α=0.01. Therefore, considering the significant effect of pre-test 

variable is covariance and considered as a control variable, we can emphasize on the effects of experimental 

variables of research-based teachingas a source of change. Finally, according to the F=4.99in the source change 

of research-based teachingwhich identify the research-based teaching effectsoncomparative skills and it’s 

significant in α=0.05, it can be proposed that research-based teaching is effective on comparative skills. Since 

the effect rate is considered 0.18, it’s suggested that affect rate of research-based teaching based on comparative 

skill isundesirable. 

 
Table 7: ANOVA: Effects related to "teaching-centered research" on "critical thinking" 

Change source Sum square Free level Square mean F rate Significant level Effect rate 

Pre-test 21/165 1 21/165 10/13 002/0 32/0 

Group 90/95 1 90/95 61/7 014/0 

Error 70/201 16 61/12   

Total 00/20127 19    

 

 According to the above table, there is significant relationship between the dependent variable (critical 

thinking) and the covariance variable (pretest) at α=0.01. Therefore, considering the significant effect of pre-test 

variable is covariance and considered as a control variable, we can emphasize on the effects of experimental 

variables of research-based teachingas a source of change. Finally, according to the F=7.61in the source change 

of research-based teachingwhich identify the research-based teaching effectsoncritical thinking and it’s 

significant in α=0.05, it can be proposed that research-based teaching is effective on critical thinking. Since the 

effect rate is considered 0.32, it’s suggested that affect rate of research-based teaching based on critical thinking 

isundesirable. 

 
Table 8: ANOVA: Effects related to "teaching-centered research" on "scientific-technical" 

Change source Sum square Free level Square mean F rate Significant level Effect rate 

Pre-test 90/44 1 90/44 27/1 269/0 01/0 

Group 49/16 1 49/16 46/0 500/0 

Error 12/914 26 16/35   

Total 00/8065 29    

 

 According to the above table, there is significant relationship between the dependent variable (scientific-

technical) and the covariance variable (pretest) at α=0.01. Therefore, considering the significant effect of pre-

test variable is covariance and considered as a control variable, we can emphasize on the effects of experimental 

variables of research-based teachingas a source of change. Finally, according to the F=0.46in the source change 

of research-based teachingwhich identify the research-based teaching effectsonscientific-technical and it’s not 

significant in α=0.05, it can be proposed that research-based teaching is not effective on scientific-technical.  

 
Table 9: ANOVA: Effects related to "teaching-centered research" on "artist" 

Change source Sum square Free level Square mean F rate Significant level Effect rate 

Pre-test 73/117 1 73/117 61/4 041/0 05/0 

Group 55/40 1 55/40 58/1 219/0 

Error 95/663 26 54/25   

Total  29    

 

 According to the above tableand the calculated F rate, there is significant relationship between the 

dependent variable (artist) and the covariance variable (pretest) at α=0.01. Therefore, considering the significant 

effect of pre-test variable is covariance and considered as a control variable, we can emphasize on the effects of 

experimental variables of research-based teachingas a source of change. Finally, according to the F=1.58in the 

source change of research-based teachingwhich identify the research-based teaching effectsonartist and it’s not 

significant in α=0.05, it can be proposed that research-based teaching is not effective on artist.  
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Table 10: ANOVA: Effects related to "teaching-centered research" on "self-routines" 

Change source Sum square Free level Square mean F rate Significant level Effect rate 

Pre-test 91/333 1 91/333 44/26 001/0 11/0 

Group 00/36 1 01/36 85/2 105/0 

Error 39/290 23    

Total 00/47852 26    

 

 According to the above tableand the calculated F rate, there is significant relationship between the 

dependent variable (self-routines) and the covariance variable (pretest) at α=0.01. Therefore, considering the 

significant effect of pre-test variable is covariance and considered as a control variable, we can emphasize on 

the effects of experimental variables of research-based teachingas a source of change. Finally, according to the 

F=2.85in the source change of research-based teachingwhich identify the research-based teaching effectsonself-

routines and it’s not significant in α=0.05, it can be proposed that research-based teaching is not effective on 

self-routines.  

 
Table 11: ANOVA: Effects related to "teaching-centered research" on "creativity" 

Change source Sum square Free level Square mean F rate Significant level Effect rate 

Pre-test 26/1189 1 26/1189 14/8 011/0 005/0 

Group 99/10 1 99/10 07/0 787/0 

Error 51/2336 23 03/146   

Total 00/320921 26    

 

 According to the above tableand the calculated F rate, there is significant relationship between the 

dependent variable (creativity) and the covariance variable (pretest) at α=0.01. Therefore, considering the 

significant effect of pre-test variable is covariance and considered as a control variable, we can emphasize on 

the effects of experimental variables of research-based teachingas a source of change. Finally, according to the 

F=0.07in the source change of research-based teachingwhich identify the research-based teaching 

effectsoncreativity and it’s not significant in α=0.05, it can be proposed that research-based teaching is not 

effective on creativity. 

 

Discussion and conclusion: 

 Teaching to learn as a first step, learning to act, Education for living, and learningto peaceful coexistence 

with others, it is natural that the achieving these goals can not be associated with traditionaland inefficient 

methods.So modifying and correcting the methods is one of the most important personal issues in learning and 

in higher education. Associating with the information era and be update with the science and technology of 

human needs a complex issueknown as technology and information and communication technology because 

today technology is a part of human life. In the higher education in Iran, research-based learning should be 

activated as teaching method for students to reach a better place (create more than 22% science) and provide 

creativity and innovation for them and also replace withthe existing learning practices in an educational system 

which is emphasize on the mere transfer of scientific data and scientific findings. In this way, learners are 

constantly active in the process of self-learning and they always make thoughts through the research. They 

consider the education as knowledge transferring and its goal as learners’ mind growth, the education (research-

based) emphasize on the reasoning growth and human capabilities development for researching. Followers of 

research-based education suggest research model for teaching. The main objective of this model is research 

spirit growth, and facing with ambiguous situations and problem areas, and attempt to clarify the conceptual 

framework. 

 Instituting research methodologies and inviting learners to enter the exciting and challenging field of 

research are the outstanding features of research model. As they enter the research community, children 

introduced with the developing knowledge and scientists work method. In this situation, they reach trust and 

beliefto the findings and also limitations. Research community needs an environment associated with 

cooperation and attention because the student is going to be placed into a community of explorers and the 

atmosphere must be have a certain degree of courage, humility. Students need to be careful in making 

assumptions, critical spirit in study design, and verify the hypotheses [6]. 

 Results of data analysis showed that theresearch-oriented teaching is not effective on creativity variable. 

Research-based teaching is also effective on creative component (functions, its routines, artist, technical / 

scientific, scientist-technical) only on the performance and other components are unaffected. We can conclude 

this way that research-based teaching is not affected on students’ creativity such as students’ far away from 

usual tradition of the society and trying other ways, not to be afraid of contempt and ridicule of others to own 

ideas and opinions expressed interest in creating new ideas, foster a spirit of questioning and curiosity, not 

accepted the acceptable ways to eventually function independently acting sequences, and not on others Students 

breed.These results are not match with previous results of Mehrinezhad (1384) and Magenson et al (2000). 
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 Results of data analysis showed that the research-oriented teaching is effective on critical thinking variable. 

Also among the research-based teaching is also effective on critical thinking (interpretation skills, assessment 

skills, analytical skills, deductive skills, and inductive skills), only the component skills of interpretation only on 

the performance and other components are unaffected. We can conclude this way that learning critical thinking 

is create by participation capability in discussions and groups and students familiar with research-based method 

are divided into small groups and discuss about the issue and they support their idea by reasons and scientific 

basis.Others have gained and the investigative research method to enhance understanding of core skills such as 

critical thinking and judge in the case has a different opinion. The use of research-based teaching isan 

opportunity to exchange ideas, simultaneous expression of different ideas and see how the thinking of students, 

and provided the basis for the development of critical thought. These results match with the results of Hosseini 

[4], Gargari and Fathi (1387), and Magenson et al (2000).  
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