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Abstract:  In this study, the activities the science teacher candidates used during analyzing experimental tasks 
were examined comparatively. Digital photography activities, shape and symbol using activities were chosen as 
the activities the students would carry out during analyzing experimental tasks. Relational survey method was 
used in the study. The study group consisted of 89 1st, 2nd and 3rd year students studying at Ahi Evran University, 
Faculty of Education, Science Education Department. The data of the study were analyzed using frequency, 
arithmetic mean, t-test and One Way Analysis of Variance (ANOVA). As a result of the study it was found that 
even total scores of the students from performance test (Performance Test – A) prepared by using digital 
photographs were higher than the total scores from the performance test (Performance Test – B) prepared by 
using shapes and symbols, there was no meaningful difference between the total scores. 
 
Keywords: digital photographs, science and technology instruction, experimental tasks  
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INTRODUCTION 

Bringing up individuals equipped with problem solving skills, having a scientific thinking and a broad 
perspective is considered to be a general purpose. Therefore many new methods and techniques are being 
developed at every level of education and numerous studies are conducted to find out the best instructional 
practices. Considering the fact that science education becomes more permanent by doing and living, the 
necessity for using laboratories more effectively in instruction would be clearer. 
 
In science education, the experiments in the lab may be carried out in various ways. When the studies in this 
field are examined it can be seen that there are three types of laboratory approaches in general.  These are close-
ended experiments, open-ended experiments and hypothesis testing experiments. The aim in all these three types 
of experiments is to teach scientific process skills and technical skill approaches (Temiz and Tan, 2003; Çepni et 
al., 2005; Özmen and Yi� it, 2005) 

 
 

Science Instruction, Experimental Tasks and Visual Materials 

Students learn best by doing and living. With the laboratory approaches, science classes will appeal more to 
students and this will bring success. An instruction utilizing experiments will teach students to ask questions, to 
identify problems and to cooperate and find solutions with others (YÖK, 1997).  
 
However, occasionally, laboratory tasks appear not to be conducted as ideal. This may be ascribed to the fact 
that the teachers do not have sufficient laboratory equipments, other equipments are insufficient and there are 
some shortages stemming from the students. In their study, Dindar and Yaman (2003) reported that science 
teachers could not use equipments effectively in classes and the teachers ascribed this to the insufficiency of 
their equipments. 
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Taken the impact of the laboratory tasks on science instruction granted, it can be argued that bringing in the 
class visual tasks demonstrating the how-to of experiments will enhance the instruction in case it’s not possible 
to conduct those experiments. Teachers that are familiar with experimental tools would be more successful in 
carrying out and achieving experiments. Bulunuz and Ergül (2001) suggested in their study that 3rd year student 
class teachers were confident in using laboratory equipments related with science and technology, though, they 
failed in grouping and interpreting the data obtained. In another study, Temiz and Kanl� (2005) investigated the 
freshmen’s knowledge of experimental equipments for the subjects in the high school physics curriculum. The 
results of the study showed that the freshmen's knowledge of equipments was insufficient and they graduated 
from high school almost without conducting any experiment.  
 
In an effective science instruction, many instructional materials should be used. Visual instructional materials 
involve graphics, photographs, concept maps, slides, films, computers and the like. Graphics, diagrams, 
photographs, tables and mathematics formulas obtained from experimental tasks will form the center of science 
applications. Additionally these media are effectively used in textbooks (Bowen and Roth, 2002). These 
materials will also engage the students to the classes (Düzgün, 2000). Moreover the photos that will be used in 
the textbooks should be well connected with the texts and titles (Pozzer and Roth, 2003). A study by Yalç�n et 
al. (2003) was conducted on the "Let's Learn Matter” unit of the 4th year curriculum and revealed that the 
performance score of the group using visual materials was higher.  
 
Visual materials of science instruction should be well prepared and effectively implemented. Photographs are 
reported as effective visual materials in instructional settings. The drawings in the textbooks should be prepared 
considering cultural and regional properties. Visually illiterate or deficient students might experience difficulty 
in interpreting pictorial illustrations (�� ler, 2003). Teachers are using verbal and non-verbal communication 
effectively in instructional settings. Meanwhile, they draw pictures and diagrams and use their body language 
(Ardenghi and Roth, 2007). 
 
Slykhuis, Wiebe and Anetta (2005) claimed that photographs should be classified when used as visual materials 
during instruction. Their classification was as follows: 
 

·  Decorative Photographs Photographs without giving title or reference in text. 
·  Illustrative Photographs Photographs without giving additional information or reference. 
·  Explanatory Photographs These photographs include explanation and classification and the reference 

is stated. 
·  Complementary Photographs The reference is stated on the same page and includes new information. 

 
Visual drawings and modeling are important in terms of concretization of the subject that will be taught. Many 
studies were conducted on the effects of the visual elements in textbooks or auxiliary books. Ardenghi and Roth 
(2005) investigated the views of high school students about the photographs on textbooks. The data in this study 
came from interview records. The relationship of the photographs with the prepared text was examined. 
Kabap�nar (2003) attempted to determine how well the visual elements in science and chemistry textbooks fitted 
the fundamentals of constructivist approach. With this aim, he compared Turkish and English textbooks. In the 
end, he suggested that English textbooks incorporated more visual elements and Turkish textbooks included no 
visual elements with conceptual questioning, drawings of process steps and comparisons at molecular level. Han 
and Roth (2006) examined the examples in textbooks in terms of comparison of the microscopic cases in 
chemical events. This type of drawings was reported to have a significant impact on students’ perspectives. In 
their study, Wilmsen et al. (2005) stressed the importance of creating models in molecular biology subjects. Yet 
they claimed that this point was not taken for granted in biology curricula and they underscored the necessity for 
activities particularly designed for promoting the modeling skills of students. 
 
The results of a body of research reveal the significance of using visual elements in instructional settings. Yet 
these elements should be prepared and covered in textbooks with sensitivity. These elements should help 
students create cognitive models that will enable the concretization of the knowledge about real situations. This 
may be achieved through allowing students to participate in active learning environments.  
 
 

THE AIM OF THE STUDY 

The assessments of science objects either in class or during the transition to a higher institution of education 
(SBS, ÖSS etc.) appear to be implemented using the symbols of the equipments used in experiments. 
Considering the fact that the students do not carry out many active tasks in laboratories and they only work on 
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modeling the situation, it can be deduced that it will be difficult for the students to carry out experimental 
activities. In the laboratory tasks of various science branches, students are observed to easily define the symbols 
of the equipments they use in their experiments.  However, especially after a certain period of time has elapsed 
from the experiments of electricity subjects, the students live difficulties in conducting new experiments with 
the same equipments. This study aimed at investigating underlying reasons for this difficulty in drawing the 
shape of the circuit in the electricity related tasks. For this aim, the following sub problems were listed. 
 
Is there any meaningful difference between the analysis performance using shape-symbol and analysis 
performance using digital photographs for the experimental activities of the student science teachers? For this 
aim, the following sub problems were addressed. 

 
1. Do the analysis performances of the student science teachers using digital photographs for the 

experimental activities differ in terms of year of study, gender, the type of the high school they have 
graduated from?  

2. Do the analysis performances of the student science teachers from using shape-symbol for the 
experimental activities differ in terms of year of study, gender, the type of the high school they have 
graduated from?  

3.  Is there any meaningful difference between the analysis performances of the student science teachers 
using shape-symbol and analysis performance from using digital photographs for the experimental 
activities?  

 
 

METHOD 

The Model of the Research 

Relational survey method was used in this study. Relational survey models aim at determining the existence or 
level of the joint change among two or more number of variables. In this kind of arrangement, the variables of 
concern are symbolized independently as in a single variable method. This symbolization (giving values, 
measuring) is performed in a manner that would allow a relational analysis (Karasar, 2003). 
 
 
Study Group and Data Collecting Tools 

The study group consisted of randomly selected 89, 1st, 2nd and 3rd grade students studying at Ahi Evran 
University, Faculty of Education, Science Education Department. The authors prepared two different 
performance tests comprising same questions to gauge the students’ level of recognizing laboratory equipments 
and analyzing presented experiment contrivances. In these performance tests, there are 17 questions under 8 
titles which are produced considering the experiments done in the Physics-II Laboratory Applications Course.  
Test items included the topics of; 

·  Recognizing the equipments,  
·  Brightness of the lamps,  
·  Serial and parallel connection of the resistances,  
·  The factors the resistance depend,  
·  Kirchoff law  

that take place in the electricity unit.  
 
In the preparation of the performance test in which digital photographs are used, we benefited from the 
equipments of the Physics laboratory. In this context, various experiment contrivances regarding electricity unit 
were set by the authors and the photos of these mechanisms were captured using digital cameras (Sample 
Questions APPENDIX 1). In the preparation of the other performance test the authors benefited from shapes and 
symbols (Sample Questions APPENDIX 2). To provide an ease of use in later stages, the performance test 
prepared by using digital photographs was named as “Performance Test – A” whereas the performance test 
prepared by using shapes and symbols was named as “Performance Test – B”. The items of both Performance 
Test-A and Performance Test-B were produced according to semi-structured test item preparation guidelines. In 
producing the semi structured performance test items, expert view was consulted to and the content validity of 
the tests was provided in terms of conformance to conducted experiments and subjects. The final draft of the 
performance tests were conducted at the end of spring term to 1st, 2nd and 3rd year students who are taking the 
Physics-II Laboratory Applications Course.    
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Data Analysis 

The answers given by the students to semi-structured test items were evaluated; each correct answer was 
assigned with “1 point” and each wrong answer or blank answer was assigned with “0 point”. The data we 
gathered from the application of the study were then analyzed using frequency, arithmetic mean, t-test and One 
Way Analysis of Variance (ANOVA).   

 
 

FINDINGS 

Findings For Performance Test A (The Performance Test Prepared Using Digital Photographs) 

The arithmetic mean and standard deviation values for Performance Test - A is given Table 1. 
 

Table 1. Data for Total Scores of Performance Test – A  
 

Performance Test - A  N X  S 
1st Year 33 12.63 3.35 
2nd Year 28 10.32 2.82 
3rd Year 28 11.46 3.03 

Total 89 11.53 3.20 
 

When we examine table 1; the arithmetic mean for the total scores for performance test - A of 1st year students 

were determined as (x=12.63), for 2nd year students as (x=10.32) and for 3rd year students as (x=11.46). In 
order to determine whether performance test – A scores of the students differed for the participant 1st, 2nd and 3rd 
year students; for the independent measures one-way ANOVA and for the differences among groups Scheffe 
Test were implemented. The results are demonstrated in Table 2.  

 
Table 2. Results of One-Way ANOVA for the Independent Measures for the Total Scores of Performance     

Test – A of 1st, 2nd and 3rd year Students  
 

Source of 
Variance 

Sum of 
Squares 

(SS) 
sd Mean Square F p Meaningful 

Difference 

Between groups 81.405 2 40.702 
4.244 .017 2-1 Within group 824.708 86 9.590 

Total 906.112 88  
          1- 1. 1st Year,  2. 2nd Year, 3. 3rd Year  
 
 
When we examine Table 2, a meaningful difference between the total performance scores of 1st year and 2nd 
year students was observed [F(2-86)= 4.244, p<.05]. 1. The Performance Test – A total scores of 1st year students 

( x=12.63), seem to be higher than the Performance Test – A total scores of 2nd year students (x =10.32). The 
arithmetic mean and standard deviation values for Performance Test - A in terms of gender of the participant 
students are given Table 3. 

 
Table 3.  t-test Results for Total Scores of Performance Test – A in terms of Gender  

 

Performance Test - A  N X  S sd t p 

Male 47 11.97 .3841 
87 1.37 .173 

Female 42 11.04 .5743 

 

When we examine table 3; the arithmetic mean for the total scores for performance Test-A of male students 

were determined as (x=11.97) and of female students as (x =11.04). When we examine Table 1, no meaningful 
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difference between the total performance scores of students in terms of gender was observed [t (1-87)= 1.37, 
p>.05].  
 
The arithmetic mean and standard deviation values for the total scores for Performance Test - A in terms of the 
types of high schools the participant students graduated are given Table 4. 

 
Table 4. Data for Total Scores from Performance Test – A in terms of the Types of High Schools  

The Participants Graduated 
 

Performance Test - A  N X  S 

Standard High School 33 11.78 3.07 
Anatolian High School 27 12.37 3.04 

Anatolian Teacher 
College 6 9.33 3.07 

Super High School 23 10.78 3.38 
Total 89 11.53 3.20 

 

When we examine table 4; the arithmetic mean for the total scores for performance test-A of Standard High 

School graduates were determined as (x=11.78), for Anatolian High School graduates as (x =12.37), for 

Anatolian Teacher College graduates as (x=9.33) and for Super High School graduates as (x=10.78).  
 
In order to determine whether the performance test – A scores of the students differed for the participant 
students according to high schools of graduation; for the independent measures one-way ANOVA was 
implemented and the results are presented in Table 5.  

 
Table 5. One-way ANOVA Results for Total Scores of Performance Test – A in terms of the Types of High 

Schools the Participants Graduated 
 

Source of 
Variance 

Sum of 
Squares 

(SS) 
sd Mean Square F p Meaningful 

Difference 

Between groups 63.055 3 21.018 
2.119 

 
.104 

 NO Within group 843.058 85 9.918 
Total 906.112 88  

           1. Standard High School, 2.Anatolian High School, 3. Anatolian Teacher College, 4. Super High School  
 
 
When we examine Table 5, no meaningful difference between the total performance scores of the students in 
terms of high school of graduation was observed [F(3-85)= 4.244, p<.05].  
 
 
Findings for Performance Test - B (The Performance Test Prepared Using Shapes and Symbols) 
 
The arithmetic mean and standard deviation values for Performance Test  - B are in given Table 6. 

 
Table 6. Data for Total Scores of Performance Test – B  

 

Performance Test - B  N X  S 

1st Year 33 11.72 2.03 
2nd Year 28 10.32 2.52 
3rd Year 28 10.64 2.71 

Total 89 10.94 2.46 
 

When we examine table 6; the arithmetic mean of the total scores for performance test - B of 1st year students 

were determined as (x=11.72), for 2nd year students as (x =10.32) and for 3rd year students as (x =10.64).  
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In order to determine whether Performance Test – B scores of the students differed for the participant students; 
for the independent measures one-way ANOVA was implemented and the results are presented in Table 7.  

 
Table 7. Results of One-Way ANOVA for the Independent Measures for the Total Scores of Performance      

Test – B of 1st, 2nd and 3rd year Students  
 

Source of 
Variance 

Sum of 
Squares 

(SS) 
sd Mean Square F p Meaningful 

Difference 

Between groups 33.638 2 16.819 
2.875 .062 NO Within group 503.081 86 5.850 

Total 536.719 88  
            1. 1. 1st Year,  2. 2nd Year, 3. 3rd Year  
 
 
When we examine Table 7, no meaningful difference among Performance Test - B total performance scores of 
1st, 2nd and 3rd year students was observed [F(2-86)= 2.875, p>.05].  
 
The arithmetic mean and standard deviation values for Performance Test - B in terms of gender of the 
participant students are given Table 8. 

 
Table 8.  t-test Results for Total Scores of Performance Test – B in terms of Gender 

   

Performance Test - B  N X  S sd t p 

Male 47 10.91 2.42 
87 .116 .908 

Female 42 10.97 2.55 

 

 
When we examine table 8; the arithmetic mean for the total scores for performance test-A of male students were 

determined as (x=10.91) and for female students as (x=10.97). No meaningful difference between the total 
performance scores of students from Performance Test – B in terms of gender was found [t (1-87)= 0.116, p>.05].  
 
The arithmetic mean and standard deviation values for the total scores of Performance Test  - B in terms of the 
types of high schools the participant students graduated are given Table 9. 

 
Table 9. Data for Total Scores of Performance Test – B in terms of the Types of High Schools the  

Participants Graduated 
 

Performance Test - B  N X  S 

Standard High School 32 10.84 2.66 
Anatolian High School 26 11.46 2.08 

Anatolian Teacher 
College 7 9.71 2.81 

Super High School 24 10.87 2.49 
Total 89 10.94 2.46 

 
When we examine table 9; the arithmetic mean for the total scores for Performance Test - B for Standard High 

School graduates were determined as (x=10.84), for Anatolian High School graduates as (x =11.46), for 

Anatolian Teacher College graduates as (x=9.71) and for Super High School graduates as (x=10.87).  
In order to determine whether Performance Test – B scores differed for the participant students according to 
high schools of graduation; for the independent measures one-way ANOVA was implemented and the results 
are presented in Table 10.  

 
Table 10. One-way ANOVA Results for Total Scores of Performance Test – B in terms of the Types of High 

Schools the Participants Graduated 
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Source of 
Variance 

Sum of 
Squares 

(SS) 
sd Mean Square F p 

Meaningful 
Difference 

Between groups 17.985 3 5.995 
.982 

 
.405 

 NO Within group 518.734 85 6.103 
Total 536.719 88  

            1. Standard High School, 2.Anatolian High School, 3. Anatolian Teacher College, 4. Super High School  
 
 

When we examine Table 9, no meaningful difference between the total performance scores of the students in 
terms of high school of graduation was found [F(3-85)= .982, p>.05].  

 
 
Findings For the Comparison of Performance Test – A and Performance Test – B 

The t-test values for the independent samples of Performance Test - A and Performance      Test – B for the 
participant students are given Table 11. 

 
Table 11.  t-test Results for the Total Scores of Performance Test – A and Performance Test - B   

 

Performance Test - A  N X  S sd t p 

Digital Photograph (Performance Test – A) 89 11.53 3.20 
176 1.38 .167 

Shapes and Symbols (Performance Test – B) 89 10.94 2.46 

 

When we examine table 11; the arithmetic mean for the total scores for performance test-A of 1st, 2nd and 3rd 

year students were determined as (x =11.53) and for Performance Test – B as (x =10.94). When we examine 
Table 7, no meaningful difference between the Performance Test – A total scores and the Performance Test – B 
total scores of 1st, 2nd and 3rd year students was found [t(1-176)= 1.38, p>.05]. 

 
 
 

RESULTS AND DISCUSSION 

The results of this study can be summarized as follows; 

 
1. The arithmetic mean for the total scores for performance test-A of 1st, 2nd and 3rd year students were 

determined as (x=11.53) and for Performance Test – B the arithmetic mean of total scores was found as 

( x=10.94). As a result of the study it was found that even total scores from Performance Test – A were higher 
than the total scores from Performance Test – B, there was no meaningful difference between the total scores 
(Table 11).  
 
2. The arithmetic mean for the total scores for performance test-A of male students were determined as 

( x=11.97) and for female students as (x=11.04) (Table 3). No meaningful difference between the total 
performance scores of students from Performance Test – A in terms of gender was found. The arithmetic mean 

for the total scores from performance test - B for male students were determined as (x=10.91) and for female 

students as (x=10.97) (Table 8). No meaningful difference between the total performance scores of students 
from Performance Test – B in terms of gender was found. 
3. The arithmetic mean for the total scores from performance test-A for Standard High School graduates were 

determined as (x =11.78),  for Anatolian High School graduates as (x =12.37), for Anatolian Teacher College 

graduates as (x=9.33) and for Super High School graduates as (x=10.78). No meaningful difference between 
the total performance scores of the students in terms of high school of graduation was observed (Table 4 and 5). 
The arithmetic mean for the total scores from Performance Test - B for Standard High School graduates were 
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determined as (x=10.84),  for Anatolian High School graduates as (x=11.46), for Anatolian Teacher College 

graduates as (x =9.71) and for Super High School graduates as (x =10.87). No meaningful difference between 
the Performance Test – B totals performance scores of the students in terms of high school of graduation was 
observed (Table 9 and 10).  
 
According to the results of the study, 1st, 2nd and 3rd year student science teachers seem to be successful in 
Physics II Laboratory Course subjects; in terms of both the questions prepared by using shapes and symbols and 
the questions prepared by using digital photographs of the experiment contrivances. This success may be 
attributed to the fact that students performed the experiments on their own and the experiment contrivances were 
planned using the shapes and symbols in the experiment reports delivered to students. In contrast, Temiz and 
Kanl� (2005) reported that students entered the university with a deficiency in recognizing the laboratory 
equipments and their functions. The students sit for a central exam in science field and they have to answer 
sufficient number of science questions to be enrolled in science education faculty so it can be argued that the 
students should at least know the names of the equipments that are mentioned in the theoretical questions they 
solved. With the same aim, �� ler (2003) claimed that ample place should be given to drawings in textbooks. The 
teachers are the implementers of the curricula. The most resorted resources in instructional settings for teachers 
and students are textbooks. Activities that explain experiment steps according to constructivist approach, that 
question, that give place to tables and diagrams will help students concretize what they learnt. As a result of the 
previous studies, the following recommendations can be made; 

·  In the experimental activities for students, the best practice is to enable students to participate 
directly. If this is not possible, then it is better to use photographs of the experiment equipments 
instead of shapes and symbols, and this may contribute to their better learning. 

·  In order the students not to forget the working principles of the equipments they used in the 
experiments, the photographs of the equipments should appear frequently in textbooks. 

·  In the schools where equipments are scarce, presenting experimental contrivances by using 
photographs may foster positive attitudes in students towards science. 

·  Using equipment photographs in experimental activities may help remove the students’ beliefs that 
view scientific tasks arduous and incomprehensible.  
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APPENDIX - 1 
 

1. Sample Questions for Performance Test A (The Performance Test Prepared Using Digital 
Photographs) 
 

Question 6  
 
A) A voltage is applied to the wire with a cross-section of R=0.20 cm. If the length of the wire is 85 cm;  

a) How many ohm is Rwire ? 
b) What is the impedance (� ) of the wire? 
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Answer : 
 
A) A voltage is applied to the wire with a cross-section of R=0.40 cm shown in the picture. If the length of the 
wire is 85 cm;  

c) How many ohm is Rwire ? 
d) What is the impedance (� ) of the wire? 
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Answer : 
 
C) Explain the relationship between R0.20 and R0.40? 
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2. Sample Questions For Performance Test B (The Performance Test Prepared Using Shapes and 
Symbols) 
 
 
 
Question 6  
A) A voltage is applied to the wire with a cross-section of R=0.20 cm. If the length of the wire is 85 cm;  

e) How many ohm is Rwire ? 
f) What is the impedance (� ) of the wire? 

 
 

 
 
 
 V= 20 volt 
        I= 2 amper 
 
 
 
 
 
 
A) A voltage is applied to the wire with a cross-section of R=0.40 cm shown in the picture. If the length of the 
wire is 85 cm;  

g) How many ohm is Rwire ? 
h) What is the impedance (� ) of the wire? 

 
 
 
                                     V= 20 volt 
  
       I=1 amper 
 
 
 
 
 
C) Explain the relationship between R0.20 and R0.40? 

A 

V 

A 

V 


