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Abstract: One of the main goals of science education is to make students gain 

science process skills. Thus, it is significant to measure whether students gain those 

skills or not. For this purpose, various tests have been produced and used in various 

studies. This study aims to examine science process skills tests which have been 

used in the theses produced in the field of science education from the perspectives 

of the originality, question types used, and the science process skills measured in 

the tests, and the number of questions for each measured science process skill. 

Within the scope of this meta-synthesis study, 82 master’s theses and 34 doctoral 

dissertations from Turkey were analyzed. The findings indicate that science process 

skills were measured with multiple-choice tests, and only in smaller number of 

studies, original tests were developed for the corresponding study. It was also 

discovered that some science process skills were measured more frequently than 

others. As a result of the study, some suggestions were provided. 

1. INTRODUCTION 

In the last decades, there have been rapid development and changes in science and technology 

to make life easier. In order to keep up-to-date, countries revise their educational programs, 

including their science programs, continuously. Similarly, educational programs were reviewed 

in Turkey to be able to catch up with the recent trends in the world, and various changes were 

made so as to fulfil new necessities. Thus, the science curriculum in Turkey was revised to keep 

up with the rapid developments in science and technology in 2018 (Ministry of National 

Education, 2018).  

The aim of the revised science curriculum of Turkey is to make students obtain basic knowledge 

and skills about science and engineering applications, to teach students nature-human 

interactions and to make them able to produce solutions towards the problems that occur as a 

result of nature-human interactions by benefiting from science process skills, to raise 

consciousness about sustainable development in students, to make students obtain knowledge 

and ability to use science process skills towards everyday life problems that they might be 

confronted, to help students develop science career knowledge, to teach students how scientists 

produce scientific knowledge and help them develop the science process skills in order to 

produce scientific knowledge, to emphasize the importance of reliability and validity in 

scientific studies, to help students develop interest and positive attitudes towards the nature, to 
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emphasize the socio-scientific issues and by using such issues, to help students develop 

scientific reasoning skills, habit of scientific thought, and decision-making skills (Ministry of 

National Education, 2018). Additionally, it is possible to say that with the success of the new 

program, students will be curious and sensitive about the events and problems they confront in 

their surroundings and about the solution of the problems, and they will behave like a scientist. 

In the new program, it is realized the development and use of science process skills are 

emphasized frequently.       

Science process skills (SPSs) are defined as the process skills that scientists practise during 

scientific knowledge (Aslan et al., 2016; Temiz & Tan 2013). On the other hand, in the 

literature, it is possible to find some other definitions of SPSs. Ostlund (1992) and Charleswoth 

and Lind (2012) defined SPSs as skills which are used during the production of scientific 

knowledge, regulating the produced knowledge and also analyzing and solving the problems 

occurred in the process of producing scientific knowledge. In a similar vein, Anagün and Yaşar 

(2009) define SPSs as thinking skills used during the production of scientific knowledge and 

reasoning skills used about problems occurred during the process of producing scientific 

knowledge. Çepni et al. (1997) emphasized SPSs as some basic skills which make students 

active during learning by placing them into the center of learning and make learning easy and 

permanent and lead students to take responsibilities of their own learning. In addition to that, 

they emphasized that SPSs are the skills used in science laboratories and laboratory approach 

(Çepni et al., 1997). American Association for the Advancement of Science (AAAS) (AAAS, 

1993) defines SPSs as the skills used during the production of scientific knowledge and 

behaviors, which are accepted in most of the science disciplines (Tan & Temiz, 2003). When 

all the definitions are analyzed, it is observed that although there are some differences between 

them, they generally emphasize the same points. 

In the literature, there are different studies which explain SPSs. Although there are some 

differences, all the studies point out the same skills as science process skills (Aslan et al., 2016). 

When the studies examined, it is observed that SPSs are generally divided into one group, two 

groups or three groups. For instance, Rezba et al. (2007) divided SPSs into two categories: basic 

SPSs and integrated SPSs. While the skills of observing, communicating, classifying, 

measuring metrically, inferring and predicting are basic SPSs, the skills of identifying variables, 

constructing a table of data, constructing a graph, describing relationships between variables, 

defining relationships between variables, acquiring and processing your own data, analyzing 

investigations, constructing hypotheses, defining variables operationally, designing 

experiments are included in integrated SPSs (Rezba et al., 2007). On the other hand, SPSs such 

as observing, classifying, measuring, finding space and time relationship, using numbers, 

prediction, inferring, communicating, making operational definition, defining and controlling 

the definitions, formulating hypothesis, making experiments, interpreting data, and creating 

models are included into one group named as science process skills by AAAS (AAAS, 1993). 

Çepni et al. (1997) grouped 13 SPSs into different categories at the end of the project 

undertaken by the Council of Higher Education/World Bank Development of National 

Education in 1997. In this study, the last classification of SPSs was considered. According to 

this classification, while observing, classifying, measuring, and finding space and time 

relationships are taken into basic SPSs group, making predictions, determining variables, 

interpreting data and inferring are handled in causal SPSs group. In the third group, which is 

experimental process skills, formulating a hypothesis, using data and formulating models, 

designing-making experiments, controlling variables and decision-making were included by 

the researchers. While Çepni et al. (1997) emphasized the importance of bringing students basic 

SPSs, they also pointed out that bringing students basic SPSs also makes it easier for them to 

develop higher order thinking skills. Additionally, Çepni et al. (1997) point out that causal SPSs 

comprise the skills used in the process of testing hypothesis and skills that are used until making 
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logical results after testable studies. On the other hand, experimental SPSs are defined as 

complicated, versatile, requiring higher order thinking skills, which contains one or more basic 

process skills (Çepni et al., 1997). 

In order to develop scientific knowledge, as a scientist would do, SPSs are important practical 

skills (Ondowo & Indoshi, 2013), and have an important role while students are producing 

scientific knowledge and learning the nature of science directly (Erkol & Ugulu, 2014). 

Therefore, it is important to measure whether students gain those skills or not. To do that, 

different tests have been produced in the literature. Among those tests, today, the most 

frequently used one is the SPS tests developed by Burns et al. (1985). In this test, there are 

thirty-six multiple-choice questions, and five different process skills are measured through 

those questions. The process skills measured are determining variables, formulating hypothesis, 

making operational definition, and interpreting data and graphs. The adaptation study of this 

test to Turkish was conducted by Geban et al. (1992). It is possible to encounter different SPSs 

tests in the literature apart from this test (for example Enger & Yager, 1998; Smith & Welliver, 

1994; Temiz, 2001; Tobin & Capie, 1981). In addition to all those tests, it is possible to say that 

in some studies, different SPSs tests were developed by considering the aim, sample, subject 

area, etc. In Turkey, for example, Daşdemir (2012), Demirörs (2018), Gültekin (2018), and 

Tatar (2006) developed new SPSs tests to measure students’ gains towards SPSs. When the 

features of the SPSs tests were examined, it is possible to say that most of the tests were 

developed at primary levels and in science education. However, there were also some tests 

which were developed at secondary levels (9-11), e.g., Kazeni (2005). Burns et al. (1985) also 

developed their tests at primary and secondary levels (7-12).  

Because SPSs are the skills that scientists use to reach scientific knowledge, they are standing 

out to as the skills which students should gain those skills under the scope of science education. 

At that point, the importance of bringing students the ability to use science process skills are 

emphasized in the new science education curriculum frequently as in the previous curriculum 

and different studies have been conducted to bring those skills to students. Additionally, 

different SPSs tests to measure whether the students were brought science process skills or not 

been observed in the literature. 

This study aims to examine the SPSs tests used in the master’s theses and doctoral dissertations 

(graduate theses) done in Turkey in the science education area from the perspectives of the 

originality of the tests, the question types, the SPSs measured, the number of questions of 

measured SPSs. The research questions of the study are as follows: 

1. How is the distribution of originality of the SPS tests in graduate theses dissertations 

prepared in science education study area in Turkey? 

2. How is the distribution of the question types (multiple-choice, open-ended, etc.) of the 

SPS tests in graduate theses prepared in science education study area in Turkey? 

3. Which and to what frequency are the science process skills in SPS tests in graduate theses 

prepared in science education study area in Turkey measured?  

2. METHOD 

A meta-synthesis study which is also known as thematic content analysis method (Walsh & 

Downe, 2005) was conducted in the present study. Meta-synthesis study is a methodology in 

which qualitative and quantitative studies are used together. In meta-synthesis studies, 

qualitative and quantitative studies are used as data or unit of analysis. Meta-synthesis studies 

are principally “concerned with understanding and describing key points and themes contained 

within a research literature on a given topic” (Bair, 1999, p. 4). To follow a meta-synthesis 

study, the required steps were explained by Walsh and Downe (2005) as follows: 

1. Determining the appropriate studies 



Int. J. Assess. Tools Educ., Vol. 9, No. 1, (2022) pp. 20–38 

 23 

2. Searching and evaluating the studies 

3. Conceptualizing and comparing the studies 

4. Synthesizing and reporting the findings. 

In the theses -both master and doctoral- prepared in Turkey, SPSs tests were used widely. 

Therefore, in this study, in accordance with the definition of meta-synthesis studies, the SPSs 

used in the master and doctoral theses were examined from the perspectives of test style and 

type; the type of items of the tests; which process skills were measured, how many questions 

were used to measure each process skills; and the originality of the test, whether they were 

originally developed or adapted.  

2.1. Criteria for Constructing the Sample of the Study 

In the present study, in line with the aim of the study, the SPS tests were obtained from the 

master and doctoral theses published in Turkey between 2000-2019. To obtain the theses which 

contain SPS tests, ‘Council of Higher Education Thesis Center’ was used by the researchers. 

On the database, by typing ‘bilimsel süreç becerileri’ (Turkish translation of science process 

skills) keyword, detailed scanning was made, and 188 theses studies were reached. Firstly, all 

of the studies were reviewed in general and 69 out of 188 studies were decided as not compatible 

with the aim of the study.  In Table 1, the reasons for excluding the studies from the sample 

were represented in terms of frequencies and percentage. 

Table 1. Reasons for excluding studies. 

Situation Frequency Percentage (%) 

The sample of the studies not appropriate 26 37.68 

Not contain SPS test  22 31.88 

Not open to access 13 18.84 

Not provide any information about SPS tests 8 11.59 

Total 69 100 

As presented in Table 1, 37.68% of the theses were not included in the study since the sample 

of these studies comprise preschool or elementary school students and 31.88% of the studies 

were not included in the sample since they did not have any SPS tests. Since 18.84% of them 

do not have open access and 11.59% of them do not have any information about the SPS tests 

which were used, those studies were not also included into the sample of the study. 

After examining the theses, 116 of them were included in the examination. While 29.32% of 

the theses found were doctoral dissertations, it was determined that 70.68% were master’s 

theses. In Table 2, distribution by years of the theses studies was presented in detail. 

Table 2. Distrubution by years. 

Year Thesis ID Frequency Percentage 

2001 T1 1 0.86 

2006 T2, T3  2 1.72 

2007 T4-T7; T83-T86 8 6.89 

2008 T8-T15; T87, T88 10 8.62 

2009 T16-T21; T89-T94 12 10.34 

2010 T22-T26; T95-T98 9 7.75 

2011 T27-T38; T99-T101 15 12.93 

2012 T39-T50; T102, T103 14 12.06 
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Table 2. Continued 

2013 T51-T62; T104-T107 16 13.79 

2014 T63-T67; T108-T112 10 8.62 

2015 T68-T73; T113 7 6.03 

2016 T74-T78; T114-116 8 6.89 

2017 T79-T81 3 2.58 

2018 T82 1 0.86 

Total  116 100 

In Table 2, it is presented that SPS tests were started to be used in 2001, however, after this 

year, no study in which SPS tests were used was found until 2006. After 2006, it was observed 

that the interests towards SPS tests increased in the studies and between 2011-2013, SPS tests 

were included frequently in the theses. Besides, after 2006, SPS tests were included in at least 

one of the theses every year. 

2.2. Data Collection 

In the present study, an evaluation form which was prepared by the researchers in consistence 

with the aim of study was used as a data collection tool. The form, through which the features 

of SPS tests in graduate theses were determined, is presented in the ‘Appendix’ Section. The 

form was prepared by considering the SPSs stated as a result of the project of the Council of 

Higher Education/World Bank Development of National Education. Every SPS of the tests used 

in the theses was examined in detail and question numbers for each process skills were recorded 

in the corresponding form as data. In the cases in which different SPSs were observed except 

determining before (used for the first time), a new column was added to the right of the table, 

and new process skills were shown in the table to include those process skills. 

2.3. Data Analysis 

In the present study, to analyze the data, SPS tests were subjected to the content analysis 

technique. The SPS tests placed in the master’s theses and doctoral dissertations were examined 

from the perspectives of what kind of tests they are (adaptation, original, etc.), type of test 

questions (open-ended, multiple-choice, etc.), the process skills measured, and the question 

numbers for each process skill; and all the findings were represented in different tables. All the 

SPS tests were included in the analysis without considering whether the same SPS tests were 

used in different theses or not.  

2.4. Validity and Reliability of the Study 

To conduct a valid and reliable study, first of all, an evaluation form was developed by one of 

the researchers of the present study so as to examine the SPS tests in the master’s theses and 

doctoral dissertations. To provide the reliability of the form, three different researchers who are 

working in science education study area worked with the form independently to examine 10 

different SPS tests found in the theses. After each independent examination, 98% consensus 

were built between them. Therefore, a reliable evaluation form was created.  

To achieve credibility and conformability (Guba, 1981; Lincoln & Guba, 1985), the two 

researchers examined the SPS tests found in 116 theses independently and they built 95% 

consensus on the examinations. In order to achieve transferability, the whole process which 

were followed by the researchers to conduct this meta-synthesis study were explained in detail 

and each step was shown explicitly. In addition, all the details of the selection process of the 

theses were represent explicitly. 
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3. FINDINGS 

SPS tests used in master’s theses and doctoral dissertations were examined from the 

perspectives of originality. The findings represented in Table 3 point out that the 40.5% of the 

SPS tests used in theses were adaptations into Turkish; 37.1% of the SPS tests used in the theses 

were originally developed for corresponding theses; and 22.41% of the SPS tests used in the 

theses were revised versions of the adapted SPS tests to Turkish by considering the features of 

the sample, the aim of the corresponding study, etc.  In Table 4, the findings were represented 

in detail. 

Table 3. Derivatives of Science Process Skills Tests. 

Derivatives Frequency Percentage (%) 

Adapted 47 40.5 

Originally Developed 43 37.1 

Revised the Adapted Version 26 22.41 

Total 116 100 

In 16 (47.05%) doctoral dissertations and 31 (37.8%) master’s theses, it was determined that an 

SPS test which was adapted to Turkish was used by the researchers of the corresponding studies. 

Additionally, it was observed that in 26 studies (20 master’s theses and 6 doctoral dissertations), 

revised versions of the SPS tests according to the sample group of the corresponding studies 

were used. When graduate studies were examined, in 43 studies, it was seen that SPS tests were 

originally developed in each of those studies. It was found that among 34 doctoral dissertations, 

in 12 of them, SPS tests were originally developed; and, among 82 master’s theses, in 31 of 

them, SPS tests were originally developed for each of the studies.    

Table 4. Sources of Adapted SPS Tests. 

Source (Author, Year) Frequency Percentage (%) 

Test of Integrated Process Skills II (Burns, Okey & 

Wise, 1985) 
30 63.8 

Science Process Test (Enger & Yager, 1998) 8 17.02 

The Science Process Assessment for Middle School 

Students 

(Smith & Welliver, 1994) 

6 14.2 

Test of Integrated Process Skills (Tobin & Capie, 

1981) 
2 4.25 

Total 47 100 

In the present study, examinations were made to find the adapted SPS tests placed in the 

graduate theses. The result of the examinations is represented in Table 4. When Table 4 is 

examined, it comes to the forefront that the adapted SPS test which was the most frequently 

used (63.8%) in the master’s theses and doctoral dissertations is the one developed by Burns et 

al. (1985). It was found that in 12 master’s theses and 18 doctoral dissertations, these SPS tests 

were used. In the theses, it was also found that the adapted version of SPS tests developed by 

Enger and Yager (1998) and Smith and Welliver (1994) were used. In two master’s theses, the 

SPS test developed by Tobin and Capie (1981) was used. 

Within the scope of second questions of the present study, the question types of the SPS tests 

were examined. In Table 5, the question types of SPS tests are presented in terms of frequency 

and percentage. When the table is examined, it can be explicitly observed that approximately 

in all theses, SPS tests which contained questions in multiple-choice format were used (104, 
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89.6%). On the other hand, it was seen that 8 SPS tests consisted of questions with open-ended 

and multiple-choice formats, two consisted of open-ended questions alone, and the other two 

contained questions with a mixed format. 

Table 5. Distributions of science process skills tests according to question types. 

Question Type Frequency Percentage (%) 

Multiple-choice 104 89.6 

Open Ended + Multiple Choice 8 6.90 

Open Ended 2 1.72 

Mixed 2 1.72 

Total 116 100 

When SPS tests in the master’s theses and doctoral dissertations examined separately, it was 

found that among 34 doctoral dissertations, 27 of them had SPS tests with multiple-choice 

question format, 5 of them had open-ended and multiple-choice question format and the other 

two doctoral dissertations had SPS tests with mixed type (multiple-choice, open-ended, 

matching, etc.) question format. Similarly, it was observed that, in the master’s theses, SPS tests 

with multiple-choice question format were used more frequently when compared to SPS tests 

in doctoral theses. While among 82 master’s theses, 77 of them had SPS tests with multiple-

choice question format, 3 of them had open-ended and multiple-choice question format and the 

other two master’s theses have SPS tests with open-ended questions, no SPS tests were found 

in the master’s theses and doctoral dissertations whose questions type were mixed. 

The findings regarding which process skills and with how many questions those skills were 

measured were obtained through analysis by using the evaluation form (Appendix 6.1) prepared 

for data analysis are represented in Table 6. When Table 6 is examined, it is observed that there 

are 3800 questions in total in SPS tests used in the theses. In Table 7, SPSs typed in italic are 

the skills stated in the project of the Council of Higher Education/World Bank Development of 

National Education. Except for those skills, every process skill found in SPS tests has been 

included in Table 6. Every SPS test has been included for the examinations without considering 

whether those tests were used in other graduate theses of the sample. As a result of 

examinations, it was found that determining variables (878, 23.1%), formulating hypothesis 

(612, 16.1%), interpreting data (474, 12.47%), and making operational definition (287, 7.55%) 

were the most measured process skills. Additionally, it was observed that designing-making 

experiments (184, 4.84%), designing study (156, 4.1%), measuring (138, 3.63%), predicting 

(123, 3.23%), classifying (115, 3.02%), and observing (104, 2.73%) were other frequently 

measured process skills. 

When the SPS tests were examined, it was found that making predictions (6, 0.15%) and 

decision making (7, 0.18%) are the least measured process skills. Additionally, presenting 

(0.1%), guessing (0.12%), describing (0.15%), defining the problem (0.23), asking questions 

(0.3%), comparing (0.31%), and using equipment (0.39%) are other least measured process 

skills in SPS tests. Distinctly, in one of the SPS tests, it was found that socio-scientific issues 

(1, 0.02%) were stated as process skills. 
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Table 6. Process skills measured in science process skills tests and the frequency of measurement. 

Process Skills Frequency Percentage (%) 

Observing 104 2.73 

Classifying 115 3.02 

Measuring 138 3.63 

Data Recording 71 1.86 

Founding Space and Number Relationship 74 1.94 

Making Predictions 6 0.15 

Determining Variables 878 23.1 

Interpreting Data 474 12.47 

Inferring 71 1.86 

Formulating Hypothesis 612 16.1 

Using Data and Formulating Models 103 2.71 

Designing-Making Experiments 184 4.84 

Controlling Variables 124 3.26 

Decision Making 7 0.18 

Comparing 12 0.31 

Predicting 123 3.23 

Communicating 38 1 

Using Equipment 15 0.39 

Designing Study 156 4.1 

Making Operational Definition 287 7.55 

Deducing 79 2.02 

Guessing 5 0.12 

Presenting 4 0.1 

Describing 6 0.15 

Using Numbers 21 0.53 

Associating 22 0.56 

Asking Questions 12 0.3 

Logical Thinking 29 0.74 

Making Study 20 0.51 

Defining the Problem 9 0.23 

Socio-scientific Issues 1 0.02 

Total 3800 100 

4. DISCUSSION and CONCLUSION 

Within the scope of the study, the originality of the SPS tests was reviewed by the researchers. 

Among the SPS tests in master’s theses and doctoral dissertations, it was revealed that to 

measure process skills of the students, an SPS test found the literature was used by the authors 

of the graduate studies. It was observed that the SPS test which was developed by Burns et al. 

(1985) and translated into Turkish by Geban et al. (1992) was used in master’s theses and 

doctoral dissertations directly or through making revisions on the form according to the sample 

and the aim of the corresponding studies. For instance, in his study Aydoğdu (2006) pointed 

out that this test is for eighth graders and because his sample consisted of seventh graders, he 

used the adapted version of the tests by removing some questions. At that point, it can be 

emphasized that direct use of an SPS test found in the literature might not be always possible 

since the aim, sample, and the target group and the necessities of revising the SPS test retrieved 

from the literature might be a matter of discussion. On the other hand, among 36.12% of the 
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SPS tests used in the graduate theses, it was found that an original test was developed for the 

corresponding study. When the procedure of the development of SPS tests was examined, it 

was realized that the tests were developed by considering the aim, the sample, the success level 

of the sample, the subject matter, etc. All in all, in nearly more than half of the theses, adapted 

version of the SPS tests were used instead of developing a new SPS tests. 

One of the other aims of the study is to search for the question type of the SPS tests used in 

master’s theses and doctoral dissertations. Within the scope of this aim, every question of the 

SPS tests was examined in detail. It was observed that most of the questions (89.91%) of the 

SPS tests have a multiple-choice format. In addition, it is possible to figure out that SPS tests 

also have questions in mixed type question format or multiple-choice and open-ended question 

format at the same time although the number of those tests are less. It is emphasized that 

multiple-choice questions are objective and easy to score in which students are required to select 

the right choice among different alternatives (Tan, 2009). In this kind of test, students are 

restricted with the alternatives given to them and not free to answer the questions in their own 

ways (Tan et al., 2002). It is emphasized that multiple-choice tests measure the knowledge 

about facts, however, they do not provide students with the opportunity to regulate the 

knowledge they constitute and share the constituted knowledge (Yıldırım, 1983). Additionally, 

Tan (2009) emphasized that while multiple-choice tests can measure knowledge, 

comprehension and application behavior level, they are not enough to measure the behavior of 

creativity, producing idea and product, and synthesis. When SPSs are examined, it is possible 

to say that those skills have behavioral skills from knowledge to synthesis and creativity. Thus, 

the SPS tests which have only multiple-choice questions will not be enough to measure all the 

process skills. At that point, constructing SPS tests by using different type of questions comes 

to the forefront since by this way, SPSs and different type of behavior can be measured more 

easily. 

It was aimed to find proportionally which process skills were measured in all of the SPS tests 

used in master’s theses and doctoral dissertations. After examinations, it was revealed that 

causative and experimental SPSs were measured more frequently when compared to basic 

SPSs. It was pointed out that the most frequently measured SPSs were determining variables 

and formulating hypothesis. Kılıç et al. (2016) pointed out that determining variables is an 

important SPS since determining the variables of a study is an important factor which affects 

the research. In addition, hypothesis is a propositional statement which contains the knowledge 

about the effect of independent variables on the dependent variable (Kılıç et al., 2016) and thus, 

formulating hypothesis has an important place among SPSs. Although it has measured with 

fewer questions when compared to causative and experimental SPSs, there are still enough 

questions which measured basic SPSs. Çepni et al. (1997) emphasized that basic SPSs are useful 

in developing higher-order SPSs in students and pointed out the importance of teaching students 

the basic SPSs to teach them complex SPSs. In the present study, it was found that observing, 

classifying, and measuring are the process skills which are measured frequently through SPS 

tests.  

SPSs are emphasized as the basic skills which are used to constitute scientific knowledge by 

using scientific way (Tan & Temiz, 2003) and make science learning easier and students active 

during lessons and help them to take the the responsibilities of their own learning (Çepni et al., 

1997). From these perspectives, the importance of developing SPSs in students, deciding 

whether they gain those skills or not and the necessity of valid and reliable SPS tests to measure 

the outcomes come into prominence. 

As a result of the examination, it was revealed that process skills were generally measured by 

using multiple-choice questions in the SPS tests. At that point, the requirement of a new SPS 
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test in which each process skill was measured with appropriate question type comes to the 

forefront and preparing and using a new SPS test is suggested by the researchers.  

Thanks to this study, it was observed that 21st century skills have been measured less frequently 

by existing SPS tests. Among the SPSs, only logical thinking and defining problem can be 

shown as 21st century skills which were used in the tests. However, the frequency of measuring 

those skills is very rare. At that point, constructing a new SPS test by using items which measure 

21st century skills more frequently can be pointed out as another suggestion.   
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APPENDIX 

Evaluation Form for Science Process Skills Tests. 
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