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Abstract 

Problem Statement: The constructivist reorganization of the elementary 

education programs in Turkey has revealed the importance of training 

skilled teachers who are familiar with both constructivist theory and the 

educational programs. In this way, teachers can adapt to their new roles, 

learn how to guide students, and prepare the best learning environment. 

Therefore, the determination of the pre-service science and technology 

f science teaching is assumed to provide great 

insight for the teacher training institutions into pre-

perceptions of the teaching profession and of their students. 

Purpose of Study: The purpose of this study is to determine the mental 

images of science teaching of the students of the Department of Science 

and Technology Education of Education Faculty at the University of 

Mersin and present the differences in their mental images in terms of 

certain variables.  

Methods: This study is based on descriptive methods, and the universe 

consists of students of the Department of Science and Technology 

Education of Education Faculty at the University of Mersin in 2009-2010. 

113 students were randomly selected for this study. The Draw-A-Science-

Teacher-Test Checklist (DASTT-C) is one of the tools that can be used to 

measure pre-

such as gender and the year of study were covered in the sub-problems of 

the research.  T-test and one way analysis of variance were carried out by 

using SPSS-15.  

Findings and Results: As a result of this study, it was found that 13.08% of 

the pre-service teachers of science and technology courses had student-

centered images (exploratory teaching style), 62.62% had mental images 
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positioned between student-centered science teaching and traditional 

science teaching (conceptual teaching style), and 24.30% had traditional 

science teaching images (explicit teaching style).  

Conclusions and Recommendations: In practical courses, such as school 

experience and teaching practice, pre-service teachers can be provided 

with opportunities to conduct observations and teach. Academic staff can 

act as a model by including student-centered activities in their courses. 

Keywords: Pre-service science and technology teachers, constructivist 

theory, science teaching, mental images 

 

 The aim of science courses in elementary schools is to ensure that students 

 feel curious about the environment that they live in, 

 observe and explore their environment and transform their 

experiences into organized knowledge, 

 develop technical and mental skills for their prospective scientific 

studies, 

 are provided with opportunities to carry out hands-on activities so that 

they can understand the importance of science and its concepts, 

 associate what they learn at school with their own lives, 

 enjoy science and develop positive attitudes towards school, 

 are raised as conscious citizens,  

 develop an understanding of science so as to understand the problems 

covered in contemporary media and the causes of these problems,  

 and understand the history of scientific development, the relationship 

between science and technology, and the social, cultural, and historical 

background of these developments (Trowbridge, Bybee & Powell, 

2004; Howe, 2002; De Boer, 2000). 

Considering these objectives, it is clear that elementary school science programs, 

knowledge and critical thinking skills. These programs should also guide the 

students through developing the basic knowledge, skills, and thinking habits 

required to comprehend the subjects that they will study in detail in their following 

years of school (NRC, 2006). Programs designed in accordance with constructivist 

theory have these qualities. The main actors who implement constructivist programs 

in classrooms are science teachers who are able to communicate efficiently with the 

children, They are knowledgeable about child psychology and theories of learning, 

creating a dynamic learning environment in the classroom, and managing and 

directing this learning environment. This requires significant amount of effort and 

responsibility by teachers (Akcadag, 2012; Mui- - Teachers 
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who hold beliefs that are in concert with constructivist approaches are more likely to 

teach their own students accordingly. The teachers who feel that they can teach with 

a constructivist understanding are people who have positive attitudes towards 

science and science teaching. These teachers are also effective science teachers and 

have students who can learn science efficiently from them (Finson, Thomas & 

Pedersen, 2006).  

conceptualize themselves teaching science, or, in other words, their mental images of 

teaching, can indicate their perceptions of teaching. Perceptions of ability and 

via internal, mental models of interaction (Khanthavy & Yuenyong, 2009). According 

to Norman, mental models provide the following: (a) a belief system, reflecting 

beliefs acquired through observation, instruction, or inference; (b) a mode of 

observation, providing correspondence between the mental model and the physical 

world; and (c) predictability, allowing a person to understand and anticipate the 

behavior of a physical system (Thomas, Pederson & Finson, 2001). 

Pre- ated with their previous 

experiences in their school years as students. The main factors affecting to their self-

images as science teachers are prior teaching-learning experiences and/or the 

limitations in the real situations (Kang, Shin, Cha, Han & Noh, 2007). These 

experiences are significant because they establish knowledge and shape teaching 

practices (Finson et al., 2006). Therefore, pre-

determine their pedagogical understanding regarding what to teach about science, 

how to perform this teaching, and which activities to use while teaching. The 

examination of pre-

personal pedagogical system that can ultimately impact what science they teach and 

how they go about teaching it. Drawings allow one to consider the setting, the 

arrangement of objects in physical space, and implicit interactions. They represent 

vivid images of interior understandings that can be captured rather quickly 

(Minogue, 2010). Drawings and pictures are helpful instruments to evaluate teaching 

identities that are often unseen, influenced through by past and present stereotypes, 

and can be used to encourage pre-service teachers to explore their beliefs (Cullen, 

2006; Markic, Eilks & Valanides, 2008). According to Weber and Mitchell (1996), 

images are constructed to make sense of human experiences and communicate that 

sense to others. The role of images cannot be understood if they are not explored and 

examined (Uner, , 2012).  

An instrument was developed by Thomas and colleagues to determine pre-

science teaching they are likely to present in the future. This instrument, DAST-C, 

was further modified to include characteristics of science classrooms and science 

teachers, and it was renamed as Draw-A-Science-Teacher Teaching Checklist 

(DASTT-C) by Thomas and Pedersen in 1998. This instrument was modified again by 

Thomas, Pedersen, and Finson in 2001.They expected to illuminate the knowledge 

and beliefs of pre-service elementary teachers prior to their coursework in 
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elementary science teaching methods. The main concept of DASTT-C is a listing of 

the teacher-centered and the student-centered attributes of an elementary science 

2007). The DASTT-C is one of the essential instruments for developing techniques 

and procedures that promote reflection and analysis of pre-  thinking 

or mental models. 

A brief review of the relevant literature shows that the DASTT-C test is employed 

by some studies as a measurement instrument for determining pre-

mental images of science teaching (Whyte & Ellis, 2002- maz et al., 2007; 

Al-Amoush, Markic, Abu- 1; 

Markic & Eilks, 2011; Uner et al., 2012; Markic & Eilks, 2012). On the other hand, in 

some of the studies, DASTT-C is used before and after a science teaching practice 

course to determine whether the course makes a change in pre-

mental images of science teaching (Finson, 2001; Louca, Rigas & Valanides, 2003; 

Thomas & Pedersen, 2003; El-Deghaidy, 2006; Talsma, 2007; Minogue, 2010; 

Ambusaidi & Al-Balushi, 2012).  

A reorganization of the elementary education programs in Turkey, based on the 

constructivist theory, has revealed the importance of training skilled teachers who 

are familiar with the constructivist theory and the educational programs. In this way, 

teachers can adapt to their new roles, learn how to guide students, and prepare the 

best learning environment. Since pre-service teachers are the ones who are going to 

implement the new programs, how pre-service teachers see themselves in their 

future classrooms has a great significance and value (Elmas et al., 2011). Thus teacher 

educators may utilize their reflections as a basis for reviewing and reflecting on the 

efficiency of science teaching method courses. An examination of their mental images 

of teaching can also provide opportunities for pre-service teachers to examine their 

beliefs, personal theories, and the personal knowledge they bring, as well as critically 

examine what images are reinforced during teacher education programs (Thomas et 

al., 2001; Thomas & Pedersen, 2003). Therefore, a determination of the pre-service 

science a

provide great insight into pre-

and students for the teacher training institutions and teacher trainers. This research 

was performed with this objective in mind.  

The purpose of this study is to determine the mental images of science teaching of 

the students of Department of Science and Technology Education of Education 

Faculty at the University of Mersin and to present the differences in their mental 

images in terms of certain variables. To this end, this study sought to answer to the 

following questions:  

1. What mental images of science teaching do the students of the Department of 

Science and Technology Education like? 



                                                                                     Eurasian Journal of Educational Research       111 

  

  

2. Do the mental images of science teaching of the students of the Department of 

Science and Technology Education exhibit significant differences in terms of 

their gender?  

3. Do the mental images of science teaching of the students of the Department of 

Science and Technology Education exhibit significant differences in terms of 

year of study? 

 

Method 

Sample 

This study is based on the descriptive methods, and the universe consists of 

students of Department of Science and Technology Education of Education Faculty at 

the University of Mersin in 2009-2010. There were 113 randomly selected students in 

this study.   

Research Instrument  

In this study, the DASTT-C was used as a data collection instrument. The 

students were instructed to draw a picture of themselves as a science teacher at work 

on a paper that was supplied to them. At the bottom of the page, the students were 

instructed to write a brief explanation, describing their drawings and specifically 

answering the questions "What is the teacher doing?" and "What are the students 

doing?" regarding their drawings. Although DASTT-C developers Thomas et al. 

(2001) reported the instrument's reliability to be KR-20 = 0.82, the instrument's 

reliability was found to be KR-20 = 0.72 in this research. This instrument was applied 

through the end of the fall semester. 

The developers of the DASTT-C (Thomas et al., 2001) classified drawings of 

school practice along a continuum, with scores of 0-4 representative of the student-

centered (exploratory) teaching style, 10-13 representative of the teacher-centered 

(explicit) teaching style, and 5-9 representative of neither the student-centered nor the 

teacher-centered (conceptual) teaching style. The characteristics of the three teaching 

Ellis, 2002-2003):  

Explicit teaching: This is a didactic model for transmitting algorithmic or factual 

information. The teacher is the central image and the one who is predominantly a 

distributer of information, while students are relatively passive and often in desks 

arranged in rows. Student assignments may be written on the blackboard. Students 

may be looking at texts or working with pencil/pen and paper.  

Conceptual teaching: This is a model that is didactic and at the same time 

constructivist. The tasks assigned to students are non-routine tasks that teach a 

concept central to an academic discipline. The teacher specifies the concept that is 

being taught through simultaneous, conceptually redundant activities. Tasks involve 

investigation, discovery, and open-ended problem-solving. In representations of 

conceptual teaching, typically, the students are carrying out hands-on, multiple-
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media activities in interdependent small groups; student-to-student task-related talk 

may also be represented.  

Exploratory teaching: This is a Maieutic model for teaching concepts. What makes 

exploratory teaching Maieutic is that the curricular content arises in response to 

disciplinary concepts will be taught. In representations of exploratory teaching, the 

teacher may be represented observing students who are working together or actively 

small groups.  

Data Analyses 

The Draw-A-Science-Teacher-Test Checklist (DASTT-C) is one tool that can be 

used to measure pre-service -C 

score sheet (for the test administrator) has three sections, including teacher, students, 

and environment. Each section is scored in a dichotomous fashion with an indication 

 

such as at the 

into two subsections that focus on the activities of students (passively receiving 

w they are 

typically found inside the classrooms, such as desks arranged in rows, the symbols of 

teaching (e.g. chalkboards), and the symbols of science (e.g. science equipment). Each 

developers to depict teacher-centered elements of teaching and classroom images. If 

a teacher-

that element on the checklist. Marks can later be added to derive both sub-scores for 

each section as well as an overall checklist score. Total checklist scores can range 

from 0 to 13 (the higher the score, the more teacher-centered the image). Given this 

score, students can place themselves on a continuum from the student-centered (0) to 

the more teacher-centered (13), as indicated by the DASTT-C measure (Thomas et al., 

2001).  

By using a predetermined coding system, the author and a field expert analyzed 

the drawings and descriptions, following what Patton (2002) refers to as analyst 

triangulation. First, each drawing was coded as male, female, or unidentified gender. 

Second, each drawing by pre-service teachers was coded with a number from 1 to 

113. Third, since six papers did not have clear drawings, they were excluded from 

the sample. A total of 107 tests were examined and then scored according to DASTT-

C. Then the author and the expert independently examined and scored the drawings. 

They discussed the i

of the scored drawings. For the reliability test of the study, the reliability formula 
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suggested by Miles and Huberman (1994) was used: Reliability =   Agreement / 

(Agreement + Disagreement). 

If reliability calculation is above 70%, this result is regarded as reliable for the 

research (Miles and Huberman, 1994). As a result of the calculation, the reliability of 

the research was found to be 90% for the drawings in the DASTT-C test. This result 

was regarded as reliable for the research. On the other hand, for the gender and year 

of study variables covered in the sub-problems of the research, t-test and one way 

analysis of variance were carried out by using SPSS-15. 

 

Results 

The DASTT-C test scores of the pre-service teachers involved in the study are 

shown in Table 1 based on their gender and year of study as intervals indicating 

learning styles preferences. 

 

Table 1.  

Distribution of Frequency of Pre-service Science Teachers. 

Year of 

Study  

Gender  0-4 score  5-9 score 10-13 score 

First Year Female 0 8 5 

Male 0 10 6 

Second Year Female 1 12 4 

Male 1 11 2 

Third Year Female 3 8 4 

Male 0 5 2 

Fourth Year Female 6 3 1 

Male 3 10 2 

Total  14 67 26 
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The score intervals and frequencies in Table 1 are illustrated in Figure 1.  

 
 

Figure 1. Relation between frequency and scores 

 

As can be seen in Figure 1, according to the DASTT-C test scores of the pre-

service teachers, the first bar represents those students with 0-4 points (those having 

a student-centered teaching style-Exploratory), the second bar represents those 

students with 5-9 points (those having neither a student-centered nor a teacher-

centered teaching style-Conceptual) and the third bar represents those students with 

10-13 points (those having a teacher-centered teaching style-Explicit). The graphic 

shows that among the pre-service teachers, 13.08% had exploratory, 62.62% had 

conceptual, and 24.30% had explicit teaching styles. 

Below. sample drawings are given as indicators of the mental images of the pre-

service teachers with exploratory, conceptual, and explicit teaching styles. In order to 

obtain data about their mental images of science teaching, the behaviors of the 

teacher and students were stated by the pre-service teachers in writing, in addition to 

their visual presentation of student-teacher and learning environment. 

A drawing by one of the pre-service teachers with an exploratory teaching style is 

given below as a sample (Figure 2). The pre-service teacher, who was determined to 

have student-centered teaching style with a score of 2 points, explained the drawing 

by stating -

 and -on learning activity far from 
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Figure 2. Exploratory DASTT-C picture and explanation 

  

A teacher whose drawing showed one of the teaching styles (with a score of 7 

points) explained the drawing by saying, nd of the subject, the teacher is 

and 

the pre-service teachers with conceptual teaching styles are given below as a sample 

(Figure 3). The pre-service teacher was determined to stand somewhere between 

student-centered and teacher- and 

. 
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Figure 3. Conceptual DASTT-C picture and explanation 

  

As an example, a drawing is shown in Figure 4 which was drawn by one of the 

pre-service teachers with an explicit teaching style. The pre-service teacher, who was 

determined to have a teacher-centered teaching style with a score of 11 points, 

explained the drawing by stating, er is telling students about the concept of 

 and, 

students are taking notes about the subject first and then they are trying to solve the sample 

problems. One of the students  
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Figure 4. Explicit DASTT-C picture and explanation 

  

Based on the second sub-problem of the research, an independent t-test was 

conducted to evaluate any statistical differences between DASTT-C mean scores of 

pre-service students with regard to gender.  

 

Table 2.  

Gender Differences 
Gender N Mean SD df t p 

Female 

 

57 7,4737 2,82909  

105 

 

-1,522 

 

0,131 

Male 

 

50 8,2000 2,08982 

*p<0.05 

  

As seen in Table 2, the results show no significant difference between females and 

-C mean scores [t(107)= 1,52, p>05]. 
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Intra-group multiple comparisons were performed based on the third sub-

problem of the research, using one-way analysis of variance (ANOVA) to determine 

if the pre- tal images exhibit any differences in terms of year of 

study. 

 

Table 3. 

Results of the One Way Analysis of Variance Regarding Differences, According to 

Year of Study. 

 SS df X2 F P 

Between groups 

 

Within groups 

Total 

88,474 

 

587,783 

3 

 

103 

29,493 

 

5,707 

 

5,168 

 

,002 

 P<0,05 

  

As can be seen in Table 3, the results show a significant difference between years 

of study and DASTT-C mean scores [F(3-103)=5,16, p<.01]. Post-hoc correlation analysis 

was performed to identify the source group of the difference. First, the homogeneity 

of the variance was checked to determine which correlation technique to choose, and 

homogeneous [LF(3-103)=7.906, p<.01]. 

 

Table 4  

Result of the Post-hoc Test Among the Years of Study 

I J Mean difference 

( I-J) 

p 

First Year Fourth Year 2,50207* ,009 

P<0,05 

  

As can be seen in Table 4, there was a significant difference between the first and 

fourth year students. Indeed, it was found that the scores received by the fourth year 

students were significantly lower than those of the first year students. The higher the 

score according to the DASTT-C test, the more teacher-centered the mental image 

(Thomas et al., 2001). Therefore, the fourth year students had far more student-

oriented results on the DASTT-C test. 
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Discussion and Conclusion 

The aim of this research was to determine pre-service science and technology 

exhibited differences with regard to gender and year of study. As a result of this 

study, it was found that 13.08% of the pre-service teachers of science and technology 

courses had student-centered images (exploratory teaching style), 62.62% had mental 

images positioned between student-centered science teaching and traditional science 

teaching (conceptual teaching style), and 24.30% had traditional science teaching 

images (explicit teaching style). This finding suggests that a new trend has emerged 

with pre-service teachers, whose notions of the teaching process have become more 

student-centered in line with the constructivist changes to the elementary 

educational system. 

These findings of the research are similar to the findings of studies by 

ort that 42.9% of the pre-service teachers in 

their study had conceptual styles; this also matches the study of Elmas et al. (2011), 

who report that 39.4% of the pre-service teachers in their study had mental images 

connected with conceptual teaching style

Ambusaidi and Al-Balushi (2012), and Uner et al. (2012), more than half of the 

respondents described a situation in-between a student-centered approach and 

traditional science teaching in their drawings about the learning environment in 

al. (2007) state that nearly half of pre-service teacher possessed teacher-centered 

science teaching images. The results of the research of Kang et al. (2007) revealed that 

pre-service science teachers' self-images as science teachers were more 'teacher-

centered' than 'student-centered'. According to the results of their study, Al-Amoush 

et al. (2011) state that pre-service and in- l images were mostly 

teacher-centered. Markic and Eilks (2012) state that freshman biology and primary 

school student teachers expressed beliefs about their subjects which are more in line 

with modern educational theory, while conversely, physics and chemistry student 

teachers profess quite traditional beliefs about science teaching and learning. Markic 

et al. (2008), however, state that the mental images of pre-service teachers regarding 

science teaching were mostly student-centered. 

Another finding of this research is that the pre-

teaching did not exhibit any differences in terms of gender, which is similar to the 

in a study by Elmas et al. (2011), a significant association was found between gender 

and instructional style. In that study, female pre-service teachers were more willing 

to use student-centered approaches than male pre-service teachers. 

Finally, this research identified a difference in favor of senior students with 

regard to having student-centered science teaching images (exploratory teaching 

style) between the science teaching mental images of the students in their first year 

and those of students in their fourth year, which suggests that pre-service teachers 

have moved away from traditional science teaching (in which they were educated) 
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and towards the constructivist science teaching (in which the student is active). The 

difference between the first and fourth year students could be attributed to the 

educational courses taken by senior students due to their study for four years. 

During their education, pre-service teachers learn about the constructivist theory of 

teaching and become familiar with student-centered teaching applications. Finally, 

of the second term of the third year, could have an impact on pre-

mental images of science teaching. According to Anderson and Mitchener (1994), 

field experience in schools is an opportunity for students to experiment with who 

they are as professional educators and what they are learning in their courses 

-Tuzun, 2008). This finding is similar to the finding of Tatar et al. (2010) that 

the higher the year of study, the greater the increase in pre-

(2001), Louca et al. (2003), El-Deghaidy (2006), Talsma (2007), and Minogue (2010), 

that the pedagogical courses, which pre-service teachers have taken during their time 

as faculty, make changes in pre-  

There is a great emphasis on constructivist theory in the reform of the elementary 

school curriculum in Turkey. Nevertheless, there is also a need for the teacher 

education system to engage pre-service teachers with these new educational trends. 

This study has contributed to our understanding of current pre-

assimilation of constructivist theories of education. According to the results of the 

current study, the researchers recommend the following:  

  Teaching practices recommended by constructivist theory should be 

pre-service 

-centered science teaching. 

  During the micro-teaching activities in Science Teaching Methods courses, 

pre-service teachers should be encouraged to create a constructivist 

education environment and to carry out student-centered teaching 

implementations.  

  

pre-service teachers should be provided with opportunities to conduct 

observations and teach.  

  Academic staff should act as models by including student-centered 

activities in their faculty courses. 

For future research:  

  The Science Teaching Efficacy Belief Instrument  (STEBI) or 

can be use with the DASTT-C test. 

  A mixed method can be use to determine pre-service or in-service 

-C 

test and interviews. 
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