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Abstract 

This study is the evaluation of the social studies course taught with SSTEM implementations on 
the attitudes of the 4th grade primary school students towards Social Studies discipline, on the 21st 
century learning and renewal skills, as well as the evaluation of the social studies lessons conducted 
with SSTEM based on the views of elementary school students. Embedded design, one of the mixed 
research methods, was used in the research. In the quantitative dimension of the study, the pretest-
posttest experimental design with control group was used, and in the qualitative dimension, the basic 
qualitative research design was used. The study group of the research consists of 40 primary school 
4th grade students. The data in the quantitative part of the study were obtained by using the “Social 
Studies Attitude Scale” and the “21st Century Learning and Renewal Skills Scale”. In the qualitative 
aspect of the research, data were collected with a semi-structured interview form, student diaries, 
engineering design diaries and researcher diaries. For the interviews, data were collected through a 
semi-structured interview form from 9 students with good-medium-low academic achievement, selected 
from the experimental group, with maximum variation sampling, one of the purposive sampling methods. 
Experimental application lasted for 6 weeks, and courses were carried out with SSTEM implementations 
in the experimental group of the research. Mann Whitney U in comparisons between groups in the 
analysis of quantitative data; Wilcoxon signed-rank test was used for intragroup comparisons, and 
descriptive analysis was used in the analysis of qualitative data. As a result of the research, it was 
concluded that SSTEM education approach implementations affected their attitudes towards social 
studies lesson positively, and 21st century skills such as creative thinking, cooperation, communication 
and problem solving changed positively while students were doing SSTEM implementations. In line with 
the results obtained from the research, it has been suggested that similar studies can be carried out not 
only with the science, technology, engineering and mathematics disciplines that make up the STEM 
disciplines, but also in all disciplines and all education levels, in order to use the SSTEM education 
approach more widely and efficiently.  
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Introduction 

Social studies education is one of the important courses in shaping the personality of 

the individual, increasing daily life skills and creating a harmonious society (Deveci & Bayram, 

2022). According to the National Council of Social Studies (NCSS), working together to support 

the civic skills of the social sciences and humanities; by integrating with social science 

disciplines such as anthropology, archaeology, economy, geography, history, law, philosophy, 

political science, psychology, religion and sociology; It is a systematic study area that also 

benefits from the appropriate content of mathematics and science (NCSS, 1993). However, 

one of the main purposes of social studies is to prepare individuals to fulfill their civic duties; 

another is to separate social studies from other disciplines by bringing together the knowledge, 

skills and behaviors needed. (Seefeldt, Castle & Falconer, 2015). In addition, "Social Studies 

as a field of reflective examination", which is among the basic Social Studies concepts, 

emphasizes finding solutions by noticing the problems in society. While finding this solution, 

the knowledge, skills and values acquired through social studies course are taken into 

consideration. In recent years, one of the most important approaches that has gained 

popularity in education has been STEM, due to reasons such as developments in technology 

and the fact that today's world problems encountered in daily life are too complex to be solved 

with the knowledge, skills and methods obtained from a single discipline. The fact that inquiry-

based teaching, which is expressed as the basis of education, constitutes an important part of 

the social studies course, is important for the educational approach with the STEM model. 

Thus, it was emphasized that integrating all disciplines into each other for an effective STEM 

education will produce successful results. A problem (knowledge-based life problem) handled 

in STEM implementations is presented as a scenario and a product that can be a solution to 

this problem is developed by making use of all integrated disciplines. Social Studies, which is 

a discipline that can be integrated into STEM, comes to the fore in putting the problem into 

context, sometimes in the historical development of that problem, sometimes in the 

establishment of the relationship with the geography and society where the problem is 

experienced, and in considering its economic, social, environmental and cultural effects. 

Students' attitudes towards social studies, mathematics, English and reading courses are low; 

It has been understood that students consider the social studies course as a rather boring 

course (Schug, Todd & Beery, 1982; Chiodo & Byfprd  2004; Taş, 2007; Kadıoğlu Ateş & 

Vatansever Bayraktar,  2020). In this context, it can be said that it is important to make the 

social studies lesson more enjoyable, to teach it with activities that enable students to be 

active, and to clearly demonstrate its relationship with daily life, and SSTEM can serve this 

purpose. In addition, it has been demonstrated by research that STEM implementations, which 

enable students to be active from the beginning to the end of the process, make a significant 

difference on the attitude towards the lesson (Duban & Kolsuz, 2019; Karakaya, Yantırı & 

Yılmaz, 2019). In this context, SSTEM can contribute to both social studies education and 

STEM education. It has been emphasized that integrating all disciplines into each other for an 

effective SSTEM education will yield successful results (Dugger, 2010). In addition, by the 

social studies course that can be integrated into STEM, it can be ensured that students actively 

participate in the inquiry process, experience the importance of asking questions and the 

pleasure of finding solutions, associate them with daily life, and make problems and solutions 

more important and meaningful within themselves (Adams, Miller, Saul & Pegg, 2014). In this 

context, the mentioned SSTEM disciplines are shown in figure 1. 

 



 

AJESI, 2024; 14(2): 655-685   Karakaya and Selanik AY 

657 

Figure 1  

SSTEM Disciplines 

 

 

Figure 1 shows the combination of social studies, which has an interdisciplinary structure, 

with interdisciplinary STEM. This creates a very original and effective approach. In addition, in 

the integration of the disciplines that emerged with the STEM approach, social studies was 

added to STEM, making the content logical, uninterrupted and effective (Selanik-Ay & Duban, 

2021). Despite all the contributions and limitations mentioned, it is seen that the social studies 

course has not been sufficiently included in the STEM approach-based learning in the literature 

studies. Regarding the subject, Selanik-Ay and Duban (2021) stated in their research that 

different types of patterned research such as qualitative, quantitative and action research can 

be carried out in the context of filling the lack of literature on SSTEM in Turkey. This study was 

carried out considering this deficiency in the field. This study was carried out considering this 

deficiency in the field. 21st Century skills; encompasses many skills such as communication, 

differentiation, problem solving, critical thinking, innovation, media literacy, information literacy, 

collaboration, adaptability, technology literacy, flexibility, self-management, participation, 

social skills, responsibility, productivity, leadership (Partnership for 21st Century Skills, 2009). 

Within the SSTEM education approach, there are many approaches that will equip individuals 

with 21st century skills.  

 

Problem Situation 

In the present age, it could be said seen that individuals need to use knowledge based 

on reason, observation and experiment in order to solve the problems they encounter and to 

live their lives in a quality and effective way. In this context, each country uses different 

approaches in their curricula that focus on the student and enable them to receive and process 

information based on reason, observation and experiment. Undoubtedly, one of these 

approaches is seen as the STEM education approach. STEM education, which aims to provide 

individuals with knowledge and skills from an interdisciplinary perspective, is an important 

factor for economic freedom and technological leadership (Lacey & Wright, 2009). In recent 

years, large investments are being made in this regard. It is a priority to raise individuals who 

can solve problems, be self-sufficient, make fast and rational decisions, think creatively and 

critically, work collaboratively, contribute to production, have innovation and entrepreneurship 
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skills, and have 21st century skills (Hebebci, 2019). This is one of the basic requirements for 

society to adapt to the age. 

In recent years, there have been studies in the literature on the subject, integrating 

social studies into STEM and expressed as STEM+S, STEMS, SSTEM. In this research, it was 

decided to use the term SSTEM, which is generally accepted in the literature. When the 

literature on SSTEM in Turkey was examined, no research was found except for one study 

(Selanik-Ay and Duban, 2021). Moreover, considering that the research is a phenomenological 

research conducted on teachers, this research is the first research conducted with primary 

school students in terms of Turkish literature. In this respect, it is an original research. The 

research is also important in terms of filling the gap in the literature. In the research, in terms 

of SYSTEM applications carried out in the 4th grade social studies course of primary school; 

Answers were sought to the problems regarding students' attitudes towards the social studies 

course, its impact on 21st century learning and renewal skills, as well as the opinions of primary 

school students regarding SSTEM applications. 

 

Purpose and Significance of the Study 

It is important for the integrated education approach that the skills intended to be 

acquired by students are addressed with the social studies course integrated into STEM 

disciplines. For this reason, these skills are also associated with the social studies course 

through SSTEM studies. There are many studies on the STEM approach examining students' 

attitudes towards science, technology, mathematics and engineering disciplines and its impact 

on acquiring 21st century skills. (Bybee, 2010; Gonzalez & Kuenzi, 2012; Farisi, 2016; MEB, 

2016; Yıldırım, 2016; Pekbay, 2017; Akgündüz et al., 2018; Bircan, 2019; Hebebci, 2019; 

Karakaya et al., 2019). However, Ecevit et al. (2021) state that research conducted at the 

primary school level in the field of STEM education approach is insufficient. 

In this context, the SSTEM approach already includes 21st century skills in the context 

of its nature and the characteristics of the integrated disciplines. In the light of this information, 

the aim of the research is to evaluate the effect of the social studies course, which is taught 

with SSTEM implementations, on the attitudes of elementary school 4th grade students towards 

the Social Studies course and their 21st century learning and renewal skills, as well as the 

evaluation of the application process to be carried out with SSTEM based on the views of 

elementary school students. In addition, revealing the effects of SSTEM implementations; It is 

hoped that it will shed light on researchers and practitioners for more effective and efficient 

social studies teaching practices. In line with these purposes, answers to the following 

questions were sought: 

• Does the Social Studies course taught with SSTEM implementations make a 

statistically significant difference in the attitudes of primary school students 

towards the Social Studies course? 

• Does the Social Studies course taught with the SSTEM implementations make 

a statistically significant difference on the 21st century learning and renewal 

skills of elementary school students? 

• What are the views of elementary school students about STEM implementation 

process? 
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Method 

Research Design 

This research was carried out with an embedded mixed design. Today, a common 

concept that researchers frequently refer to is the “mixed method research model; It is an 

approach in which qualitative and quantitative data are collected by adopting a pragmatic and 

utilitarian universal view in researchers, and a multidimensional data set is created using the 

data obtained from these (Cameron, 2011; Creswell, 2014). In the embedded experimental 

mixed method, qualitative and quantitative data are collected together with the experimental 

process (Creswell & Plano Clark, 2011). The steps followed in the research are shown in 

Figure 2: 

 

Figure 2 

Embedded Mixed Pattern Flow Chart 
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In the research, an embedded mixed design, one of the advanced mixed method 

designs, was used in accordance with the structure of the applied process. The mixed method 

involves collecting as much data as possible on the subject under investigation and performing 

multifaceted analysis. For this reason, it provides access to in-depth and detailed data. In 

addition, it also increases the validity and reliability of the research. The design in question can 

be created by enriching the quasi-experimental design with a pretest-posttest control group 

with qualitative stages during and after the experimental process (Creswell, 2019). In 

accordance with the design, data were collected using attitude and skill scales for students 

before and after the experimental procedure, unstructured observation throughout the 

experimental procedure, problem-based researcher diary, SSTEM student diaries and 

interviews. After the experimental process, a multidimensional data set was tried to be created 

for the research topic by using student interview forms. Finally, the data set was analyzed step 

by step using quantitative and qualitative data analysis methods. 

 

Study Group   

The research was carried out in a public elementary school in a town of Afyonkarahisar 

city center in Turkey in the 2021-2022 academic year. The experimental group consisted of 20 

(12 female and 8 male) 4th grade of elementary school; The control group consists 20 (9 

female and 11 male) elementary students who attends 4th grade. There are 3 branches in the 

school where the application is made. From these branches, two branches that were 

academically close to each other were selected by taking the opinions of the classroom 

teachers. During the teaching process, students worked in groups and four groups were 

formed in total. Care was taken to ensure that the number of boys and girls in the groups was 

balanced. While creating the groups, an effort was made to ensure a balanced distribution. 

The opinion of the classroom teacher was taken to ensure equality in terms of academic 

success in the groups. In addition, personal information of the students in the experimental 

and control groups, such as gender, parents' education level, socio-economic levels, and 

parents' professions, was also taken into consideration. 

 

Data Collection Tools 

In this study, quantitative and qualitative data were used together in order to evaluate 

students' attitudes towards the social studies lesson and its effect on 21st century learning and 

renewal skills, as well as to evaluate the implementation process to be carried out with SSTEM 

based on the views of elementary school students. "Social Studies Attitude Scale" and "21st 

Century Learning and Renewal Skills Scale" were used to obtain quantitative data. Qualitative 

data, on the other hand, were analyzed by examining the semi-structured interview form, 

student and researcher diaries, engineering design diary, activity papers, self-evaluation 

forms, photographs and other studies in the field prepared by the researchers. 

Social Studies Attitude Scale (SSAS): The Social Studies Attitude Scale developed by 

Ulu-Kalın and Topkaya (2017) as 12 items was used to measure students' attitudes towards 

the Social Studies course. SSAS consists of "I strongly disagree", "I do not agree", "I agree", 

"I completely agree" in the form of likert type and 4-spaced so that students can express their 

opinions. The internal reliability of the scale was determined by evaluating the Cronbach Alpha 

Coefficient. The Cronbach Alpha internal consistency coefficient was found to be .84 for the 

whole scale. Therefore, it can be stated that the entire scale is reliable.  
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21st Century Creativity and Renewal Skills Scale (CCRSS): The “21st Century 

Learning and Renewal Skills Scale” developed by Belet-Boyacı and Atalay (2016) for 4th grade 

primary school students was used as a second scale in the study. The scale consists of 39 

items. 20 of the questions in this scale are about creativity and innovation skills (CIS), 12 of 

them are about critical thinking and problem-solving skills (CTPSS), and 7 of them are about 

cooperation and communication skills (CCS). Scale is formed in the form of “Never”, 

“Sometimes”, “Always” in a way that students can express their opinions, it is likert type and 

has 3 intervals. The Cronbach's alpha reliability coefficient for the scale was calculated as 

0.89-0.95. Therefore, it can be stated that the entire scale is reliable. 

Researcher Diary: The researcher used his diary to reflect his observations during the 

experimental process of the research. The researcher's diary was used to determine whether 

the researcher observed the views expressed by primary school students in their diaries or in 

the interviews and to explain and support student views in a deeper way. This data collection 

tool was used as a tool to increase the reliability of the research and to allow for data 

triangulation. The researcher followed the students' work both individually and with their group 

friends and took care to catch the changes in the students' attitudes and behaviors or in the 

dimensions of knowledge, skills and values. During the observation, the researcher observed 

the experimental process in terms of its compatibility with the nature of SSTEM, using the 

checklist he had prepared before and reflected his observations in the researcher's diary. Each 

diary was treated as a document and analyzed with content analysis.  

Student Diaries: During the research implementation process, the students in the 

experimental group were asked to create diaries in which they could express what they did 

about the activities, the problems they experienced and the solutions they came up with for the 

problems they encountered, and the feelings and thoughts they felt during the implementation 

process at the end of each lesson in which the application was carried out. Each diary was 

handled as a document and analyzed with content analysis. 

Engineering Design Notebook: From the beginning to the end of the implementation 

process of engineering design notebooks, students recorded their research, the information 

they obtained, the questions they had in mind, solution suggestions, draft drawings, 

improvements and changes to the drawings; It was used as a data collection tool in which they 

recorded the implementations they carried out covering every stage of the engineering design. 

Each engineering design notebook was handled as a document and analyzed with content 

analysis. In addition, as an example, the draft drawings and improvements of the students 

were directly scanned and took their place in the research in the form of student product. 

 

Data Collection Process 

The steps followed in the research implementation process are as follows: 

• Creating SSTEM lesson plans (determining daily life problems and choosing the 

acquisitions that are suitable for daily life problems determined during the research process 

and that allow integration with each other) 

• Knowledge Based Life Problems (scenarios) were prepared for the lesson plans 

to be used in the implementation process. The implementation process is structured around 

these knowledge-based life problems. 

• The implementation process of the research was carried out in the classroom 

and school laboratory.  

In the qualitative aspect of the research, interviews were conducted with 9 students 

after the activities were completed. Maximum diversity sampling, one of the purposive 
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sampling methods, was used in the selection of students for the interviews. The aim is to create 

a relatively small sample and to reflect the diversity of individuals for the problem studied in 

this sample at the maximum level (Yıldırım & Şimşek, 2018). For this reason, students' social 

studies attitude pre-tests were analysed and three students were selected from the pre-tests 

at low-middle-high levels. The research continued for 18 lesson hours during six weeks. During 

the study, the learning areas of "People, Places and Environments", "Science, Technology and 

Society" and "Production, Distribution and Consumption", which are in the curriculum of the 

4th grade Social Studies course in primary school, were studied in both groups. SSTEM 

activities were applied in the teaching of the lesson in the experimental group, and the Social 

Studies Curriculum was adhered to during the teaching process of the lesson in the control 

group. In the research, the SSTEM implementation process was carried out based on two 

knowledge-based life problems (KBLP) as follows: 

KBLP 1: Many houses were damaged in the earthquake that took place in Günbaşı 

Village of Gürpınar District of Van (In Turkey); citizens were trapped under the rubble. The lack 

of a road in the village and the problem in transportation made search and rescue efforts 

difficult. Design a search and rescue vehicle that can reach Günbaşı Village, which is 7 km 

inland from the district, over an earthen ground consisting of stones. The vehicle should be 

able to move easily in the field, remove debris, and detect the sounds of living things under the 

debris using sound technologies and determine their location. In addition, consider that the 

vehicle you will design should be an environmentally friendly vehicle that can be used in the 

most useful way with the lowest cost.  

KBLP 2: Fresh tea harvest continues in the provinces of Rize, Trabzon, Artvin and 

Giresun in the Eastern Black Sea Region of Turkey. Due to the steep and rugged nature of the 

region, citizens transport the tea they harvest with primitive cable cars. In addition, in rough 

terrain, students frequently use these cable cars to reach their schools or families for various 

needs. Experts, in their reports on the subject, point out that the primitive ropeways, which 

cause many fatal and injured accidents, are used indiscriminately, and that no mechanism is 

smooth and the ropeways should be brought to a standard. Design a ropeway that will solve 

this problem. Your design should be able to do the transport job safely and quickly in this 

region. There must also be a reliable braking system. Remember, your design should be as 

robust, environmentally friendly and affordable as possible. 

As seen above, in all knowledge-based life problems, it is aimed to produce solutions 

and to design solution-oriented products by integrating the fields of social studies, science, 

technology, mathematics, engineering, and using the knowledge and skills obtained from these 

disciplines. The practices and activities carried out during the research process are given in 

the Table 1 below: 
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Table 1  

Implementation Process Calendar 

Date Implementations 

1st Week 

 

The SSTEM approach was introduced. 

In the introduction part of the plan, the lesson was introduced with videos and 

various visuals. 

Students were divided into 4 groups. 

Concept map activity. 

A presentation was made and a discussion environment was created. 

Student diaries were distributed. 

2nd Week 

Knowledge-based life problem (BTHP) was given. 

Earthquake map activity. 

Ideas were exchanged, ideas were noted. 

Vehicle drawings and presentations were made. 

An assessment rubric was created. 

MBLOCK coding program was introduced, implementations were made. 

3rd Week 

A prototype model was designed. 

Products are created. 

The products were tested at test points. Deficiencies have been corrected. 

The presentations were summarized by the groups. 

Evaluation studies were carried out and the diaries were filled. 

4th Week 

2nd SSTEM knowledge-based life problem was passed. 

Empathy was established by watching videos and images related to the subject. 

The students were divided into 4 groups of which their names were determined 

by themselves. 

Presentation was made, brainstorming technique was used. 

An object graph was created showing the weather. 

Knowledge-based life problem (KBLP) was given. 

5th Week 

A livelihood map of the given region was created. 

The ropeway drawings and presentations they designed were made. 

An assessment rubric was created. 

With the MBLOCK coding program, reminder applications were made to student 

groups. 

6th Week 

Vehicle prototypes were made. 

The design process has begun. 

The designs were tested at the test station and deficiencies were corrected. 

The designs were summarized by the groups. 

Evaluation studies were carried out and the diaries were filled. 

 

Data Analysis 

Quantitative data were obtained by using the Social Studies Attitude Scale and the 21st 

Century Learning and Renewal Skills Scale. In the qualitative aspect of the study, semi-

structured interview form, unstructured observation, student diaries, engineering design diaries 

and researcher diaries were used. In the analysis of quantitative data, Shapiro Wilk test was 

used primarily in the analysis of normality, and it was determined that the data were not 

normally distributed; therefore, Mann Whitney U test was used for intergroup comparisons and 

Wilcoxon signed-rank test was used for intragroup comparisons. Content analysis was used 

in the analysis of qualitative data. Content analysis is carried out to reach concepts and 

relationships that can explain the collected data. The basic process in this analysis method is 
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to gather similar data within the framework of certain concepts and themes and to interpret 

them in a way that the reader can understand (Yıldırım & Şimşek, 2018). In this study, 

credibility, transferability, reliability and verifiability methods were taken as basis for validity 

and reliability studies. 

 

Validity and Reliability 

In this study, credibility, transferability, reliability and verifiability methods were taken 

as basis for validity and reliability studies. The fact that the students in the study had similar 

characteristics was effective in preventing bias. The fact that there was no loss of subjects in 

any group during the process was another factor that ensured internal validity.  

Additionally, to increase the internal validity of the research; The selection of the groups 

was made impartially, the socioeconomic levels of the students were determined 

homogeneously, the number of girls and boys in the groups was balanced, the application data 

of the research was collected in the classroom and laboratory environments, and the 

researcher teacher who made the observation during the application during the research 

process remained the same. This supports the internal validity of the research. The fact that 

similar results can be achieved when this study is repeated by other researchers, the fact that 

the groups are selected impartially in the classroom and the entire application process is 

carried out during the school period, increases the external validity of the research. 

In order to ensure credibility in the qualitative dimension of the research, triangulation 

and expert review strategies were used. During the preparation of the interview questions used 

in the study and the lesson plans applied during the research, the opinions of lecturers who 

were experts in their fields and teachers who had previously taught 4th grade were utilized. 

Different methods were used in data collection to ensure that the data supported each other. 

In addition to interviews with students, the results were enriched with unstructured observation, 

document review, diary keeping, and photographs. 

To ensure consistency, the researcher guided the students throughout the process by 

observing them from outside. In addition, in the study, the codes created for the themes and 

sub-themes in the qualitative data analysis were given together with direct quotes taken from 

student opinions. While analyzing the data, the consistency of conceptualization and the 

relationship of data to results was followed. 

 

Ethical Issues  

 Within the scope of the research, Ethics Committee Approval of Afyon Kocatepe 

University, Social Sciences Scientific Research and Publication Ethics Committee, dated 

18.01.2022 and protocol number 73319, was received. In addition, research permission was 

obtained from the Provincial Directorate of National Education to which the school where the 

research would be conducted was affiliated. Permission to participate in the research was 

obtained from the students and their parents through a text explaining the scope and process 

of the research. 
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Findings 

Findings obtained from the analysis of the qualitative data set within the scope of the 

research; They were discussed under the headings of student diaries, researcher diaries, and 

data obtained from interviews, in association with each other. In addition, examples from 

engineering design notebooks are presented. Quantitative findings are presented under the 

headings of attitudes towards social studies course and 21st Century renewal skills. The data 

obtained were shown in tables and figures, and the opinions of the student and the researcher 

were supported by direct quotations. The results of the Shapiro Wilk Test conducted within the 

scope of the research regarding the Social Studies course attitude scale are as follows: 

 

Table 2 

Social Studies Attitude Scale” Shapiro Wilk Result 

Pre-test Post-test 

Type of the group N Statistic Sig. N Statistic Sig. 
 

Experimental 
Group 

2
0 

.837 .003 20 .850 .005 

Control Group 2
0 

.928 .144 20 .892 .030 

 

According to Table 2, when Shapirowilk values of the scales tested for normality were 

examined, it was seen that the pretest-posttest values (difference in the experimental and 

control groups) were not normally distributed (p>0.05). It was decided to use nonparametric 

tests in the analysis of the Social Studies Attitude Scale data due to both the Shapirowilk values 

and the number of subjects in the groups being below 30. The findings obtained from 21st 

century Skills scale’s Shapiro-Wilk analysis regarding the sub-dimensions of the r scale and 

the normality distribution according to the groups are given in Table 3 as follows: 

 

Table 3  

Normality Distribution by Sub-Dimensions and Groups of 21st Skills and Renewal Scale  

 Pre-Test Post-Test 

Sub-Dimentions od 
Scale 

Type of Group N Statistic Sig. N Statistic Sig. 
 

Creativity and renewal Experimental 
Group 

20 .979 .92
3 

2
0 

.926 .132 

Control group 20 .939 .23
0 

2
0 

.939 .354 

Critical thinking and 
problem solving 

Experimental 
Group 

20 .961 .55
9 

2
0 

.976 .877 

Control group 20 .938 .21
9 

2
0 

.935 .191 

Cooperation and 
communication 

Experimental 
Group 

20 .537 .00
0 

2
0 

.940 .235 

Control group 20 .896 .14
4 

2
0 

.892 .009 

 



 

AJESI, 2024; 14(2): 655-685   Karakaya and Selanik AY 

666 

According to Table 3, when the Shapirowilk values of the scales with normality test 

were examined, it was found that the pretest-posttest values of the scale were normally 

distributed in the sub-dimensions of Creativity and renewal, Critical thinking and problem 

solving; however, it is seen that it is not normally distributed in the sub-dimension of 

cooperation and communication. However, since the number of subjects in both groups was 

less than 30, nonparametric tests were used in the analysis of the data obtained for all sub-

dimensions of the scale. As a result of the normality tests, it was determined that the data 

obtained on the Social Studies Attitude Scale were not normally distributed. Wilcoxon signed-

rank test was used for intragroup comparisons. As a result of the Mann Whitney U test, the 

findings regarding the social studies course attitude scale pretests of the Experimental and 

Control groups are as follows: 

 

Table 4  

Social Studies Attitude Scale Experimental Group and Control Group Pretest Comparison 

Type of Group N Rank Average Row Sum U p 

Experimental Group Pre-test 20 20.02 400.50 190.500 .797 

Control Group Pre-test 20 20.98 419.50 

 

When Table 4 is examined, it is seen that there is no statistically significant difference 

between the pretest scores of the experimental and control groups. In this case, it was 

determined that there was no difference between the attitudes of the two groups towards the 

social studies course at the beginning of the research process.  

 

Table 5  

Social Studies Attitude Scale Experiment Group and Control Group Posttest Comparison 

Type of Group N Rank Average Row Sum U p 

Experiment Posttest 20 29.78 595.50 14.500 .000 

Control Posttest 20 11.23 224.50 

 

When Table 5 is examined, it is seen that there is a statistically significant difference in 

favor of the experimental group between the posttest scores of the experimental and control 

groups. In this case, it was determined that social studies lessons conducted with SSTEM 

caused a significant difference between primary school students' attitudes towards social 

studies lesson, and their attitudes increased.  
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Table 6  

Social Studies Attitude Scale Experimental Group Pretest and Posttest Comparison 

Experimental group attitude 
pretest-posttest 

N Rank Average Row Sum z p 

Negative Rank 0 .00 .00 3.924 .000 

Positive Rank 20 10.50 210.00 

Equal 0   

 

As can be seen in Table 6, when the pre-test and post-tests of the experimental group 

obtained from the social studies course attitude scale were compared, it was determined that 

there was a statistically significant difference in favor of the post-test. This situation revealed 

that the social studies lessons conducted with SSTEM increased the attitudes of the 

experimental group towards the social studies lesson.  

 

Table 7  

Social Studies Attitude Scale Control Group Pre-test and Post-test Comparison 

Control group attitude 
pretest-posttest 

N Rank Average Row Sum z p 

Negative Rank 7 9.79 68.50 -.379 .705 

Positive Rank 10 8.45 84.50 

Equal 3   

 

As seen in Table 7, when the pre-test and post-tests of the control group obtained from 

the social studies course attitude scale were compared, it was determined that there was no 

statistically significant difference in favor of the post-test. This situation revealed that the social 

studies courses that were not conducted with SSTEM did not change the attitudes of the 

control group towards the social studies lesson. 

For non-normally distributed cooperation and communication dimensions, Mann 

Whitney U; Wilcoxon signed-rank test was used for intragroup comparisons. For the creativity 

and renewal sub-dimension, which was determined to be normally distributed, and for the sub-

dimension of critical thinking and problem solving, paired samples t-test was used for 

intragroup comparisons, and independent samples t-test was used for intergroup comparisons. 

In Table 8, the findings of the 21st Century Learning and Renewal Skills Scale course attitude 

scale pre-tests of the Experimental and Control groups are as follows:  

 

 

 

 

 

 

 



 

AJESI, 2024; 14(2): 655-685   Karakaya and Selanik AY 

668 

Table 8  

Pre-test Comparison of 21st Century Learning and Renewal Skills Scale Experiment Group and Control 

Group 

21st Century Learning 
and Renewal Skills Scale Type of Group N 

Rank 
Average 

Row Sum U p 

Creativity and renewal Experimental 
Group Pre-test 

20 21.65 433.00 177.000 .553 

Control Group 
Pre-test 

20 19.35 387.00 

Critical thinking and 
problem solving 

Experimental 
Group Pre-test 

20 21.35 427.00 183.000 .643 

Control Group 
Pre-test 

20 19.65 393.00 

Cooperation and 
communication 

Experimental 
Group Pre-test 

20 17.80 356.00 146.000 .140 

Control Group 
Pre-test 

20 23.20 464.00 

 

When Table 8 was examined, it was seen that there was no statistically significant 

difference when the pre-test scores of the experimental and control groups were compared. In 

this case, when the 21st century learning and renewal skills sub-dimensions of the two groups 

were examined at the beginning of the research process, it was determined that there was no 

significant difference. 

 

Table 9 

21st Century Learning and Renewal Skills Scale Experiment Group and Control Group Post-test 

Comparison  

21st Century Learning 
and Renewal Skills Scale 

Type of Group N Rank 
Average 

Row Sum U p 

Creativity and renewal Experimental 
Group Post-test 

20 22.13 442.50 167.500 .378 

Control Group 
Post-test 

20 18.88 377.50 

Critical thinking and 
problem solving 

Experimental 
Group Post-test 

20 30.30 606.00 4.000 .000 

Control Group 
Post-test 

20 10.70 214.00 

Cooperation and 
communication 

Experimental 
Group Post-test 

20 30.50 610.00 .000 .000 

Control Group 
Post-test 

20 10.50 210.00 

 

When Table 9 is examined, when the post-test scores of the experimental and control 

groups are compared, it is seen that there is no statistically significant difference in favor of the 

experimental group in the creativity and renewal sub-dimensions, and there is a statistically 

significant difference in favor of the experimental group in the cooperation and communication, 

critical thinking and problem-solving sub-dimensions. However, when the averages of the 

experimental and control groups are examined, it is seen that the average of the experimental 

group is higher than the average of the control group. In this context, it is seen that it actually 

causes an increase in the creativity and renewal sub-dimension. However, this increase is not 

statistically significant. This shows that at the end of the research process, the creativity and 
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renewal skills, cooperation and communication, critical thinking and problem-solving skills of 

the social studies course conducted with SSTEM increased. 

 

Table 10  

21st Century Learning and Renewal Skills Scale Experimental Group Pre-test and Post-test Comparison 

21st Century Learning 
and Renewal Skills Scale 

Experimental 
Group Pretest- 
posttest 

N Rank 
Average 

Row Sum z p 

Creativity and renewal 
 

Negative Rank 3 3.50 10.50 -3.531 .000 

Positive 
Sequence 

17 11.74 199.50 

Equal 0   

Critical thinking and 
problem solving 

Negative Rank 7 7.07 49.50 -2.075 .038 

Positive 
Sequence 

13 12.35 160.50 

Equal 0   

Cooperation and 
communication 

Negative Rank 4 10.38 41.50 -1.663 .096 

Positive 
Sequence 

13 8.58 111.50 

Equal 3   

 

When the pretest-posttest scores of the experimental group are compared in Table 10, it is 

seen that there is no statistically significant difference in favor of the posttest in the cooperation 

and communication skills sub-dimension; However, it was observed that there was a 

statistically significant difference in favor of the posttest in the dimensions of creativity and 

innovation and critical thinking and problem solving sub-skills. However, when the pre-test and 

post-test mean scores of the experimental group are examined, it is seen that the post-test 

average of the experimental group at the end of the process is higher than the pre-test average. 

In this context, it is seen that the 21st Century Learning and Renewal Skills scale also causes 

an increase in the cooperation and communication sub-dimension. However, this increase is 

not statistically significant. This situation indicates that the social studies course conducted 

with STEM; It shows a positive increase in creativity and innovation, critical thinking and 

problem solving, and collaboration and communication skills. 

 

Table 11  

21st Century Learning and Renewal Skills Scale Control Group Pre-test and Post-test Comparison 

21st Century Learning 
and Renewal Skills Scale 

Control Group 
Pretest- 
posttest 

N Rank 
Average 

Row Sum z p 

Creativity and renewal 
 

Negative Rank 7 6.36 44.50 -2.036 .042 

Positive 
Sequence 

12 12.13 145.50 

Equal 1   

Critical thinking and 
problem solving 

Negative Rank 8 6.00 48.00 -1.895 .058 

Positive 
Sequence 

11 12.91 142.00 

Equal 1   

Cooperation and 
communication 

Negative Rank 5 8.00 40.00 -1.454 .146 

Positive 
Sequence 

11 8.73 96.00 

Equal 4   



 

AJESI, 2024; 14(2): 655-685   Karakaya and Selanik AY 

670 

When Table 11 is examined, when the pre-test and post-test scores of the control group 

are compared, there is no statistically significant difference in favor of the post-test in the sub-

dimensions of cooperation and communication, critical thinking and problem-solving skills; 

however, it was determined that there was a statistically significant difference in favor of the 

post-test in the creativity and renewal sub-dimensions. This situation determined that 

cooperation and communication, critical thinking and problem-solving skills did not change, 

while creativity and renewal skills increased in the social studies course that was not conducted 

with SSTEM. The findings obtained from the interviews with the students were gathered under 

two themes as “social studies” and “applications”. Findings under the theme of Social Studies 

are given in Figure 3 as follows: 

 

Figure 3 

Findings Given Under the Theme of "Social Studies" 

 

As seen in Figure 3, the theme of social studies consists of four sub-themes: 

knowledge, skills, attitude/interest and vocational guidance. While the information theme 

consists of 7 categories; 5 of the skill sub-theme; 8 of the attitude interest sub-theme; It is seen 

that the sub-theme of vocational guidance consists of 2 categories. Regarding the sub-theme 

of knowledge, a student named Ece expressed as follows: 

“I was very interested in the construction of fault lines, teacher. Because I don't know, 

I just learned because I never knew before. I learned what to do during an earthquake” 

Regarding the skill sub-theme, a student named Zehra said, “The coding we made 

caught my attention. The questions intrigued me. It was fun because I saw it for the first time 

and did it.” 

According to the findings related to the Attitude/Interest sub-theme, it was revealed that 

Social Studies lessons conducted with the SSTEM approach changed the perspectives of the 
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students towards the social studies lesson and contributed to their love of the lesson. In a 

direct quotation about the findings obtained from the interviews on the subject, a student 

named Nil said, “For example, we never did such activities in the social studies class. But in 

this social studies class, we do different projects every week. We learn more. We used to take 

tests in social studies class and we were bored. For example, we understand Social Studies 

better when it is fun”. 

It was obtained from the findings that most of the students' vocational options changed 

after SSTEM activities. In the light of the data, it has been seen that there is an interest in 

social studies teaching and SSTEM professions. A student named Yiğit on the subject said, 

“Okay, sir, making the cable car has brought me closer to the engineering profession. I want 

to be an engineer now.” He stated that he was considering a choice in the field of engineering. 

The findings, which were created in the light of the data obtained from the interviews with the 

students and gathered under the theme of "Implementations", are as follows: 

 

Figure 4 

Findings Collected Under the Theme of “Implementations” 
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As seen in Figure 4, the "Implementations" theme consists of four sub-themes: "loved 

parts", "difficult parts", "parts to be changed" and "contributions of the implementation". 

Regarding the sub-theme of "loved departments", Aşkın, one of the students, said, “I felt the 

happiest during the SSTEM activities, the cable car. We gave a sound to the cable car, it 

worked. I was very happy then.” He stated that he did the activities with fun and enjoyment. 

During the SSTEM activities, it was observed that the students had some difficulties 

both on the basis of the activities and while applying the process. It was observed that they 

had difficulties especially in the integration of technology and engineering. In the direct 

statement taken in line with these data discussed in the sub-theme of "difficult parts", a student 

named Eymen said, "I had difficulties in cutting and pasting, but I was not bored with anything. 

But I didn't know anything about coding. Until I learned coding robotics, I had a lot of difficulty 

and was afraid”. 

In the process of SSTEM activities, it was observed that the students constantly 

produced new ideas and solutions about the subjects they did not understand during the 

process or about the activities carried out. In this context, it has been seen that there are parts 

that they want to change while designing or testing their activities. Under the main theme of 

“Implementations”, the findings obtained from the interviews that the students wanted to do 

different ways or different applications when they did the activities again were expressed in the 

sub-theme as “the parts that want to be changed”. Regarding the subject, Ahmet said, “When 

I was designing the excavator, I would have made it with other materials, it would have been 

more robust, sometimes ours could not carry the weight. I would also design it with other 

striking colors”.  

The "contributions of implementation" section, which is another sub-theme of the 

research, has been a section in which the contributions of the courses taught with the SSTEM 

approach to the students are presented in a wide range. In this context, it is understood from 

the findings that the students develop a positive attitude towards the social studies course, that 

it has an impact on their academic success and improves them socially. In a direct quote taken 

on the subject, a student named Büşra said, “Yes, teacher, for example, I think that my visual 

memory has increased. Since we did it ourselves, now I remember the subject once I look at 

it.” He stated the contribution of SSTEM-active learning to memory development. Eymen said, 

“I would like the social studies course to be taught in this way all year long. In my opinion, such 

applications should be made in all courses, we learn by having fun, after all.” He stated that he 

wanted other courses such as social studies to be taught with a SSTEM approach. The findings 

obtained from the student diaries, another data collection tool in the research, are as follows: 
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Figure 5 

Findings Obtained from Student Diaries 

 

 

 

As seen in Figure 5, the theme of student diaries consists of four sub-themes: 

“affective”, “activity/material”, “academic” and “engineering design process”. The diaries of 20 

primary school students were numbered, and direct quotations included “D1, D2, D3… etc.” 

given. In addition, by giving page numbers to the diaries, “P1, P2, P3…etc.” Regarding the 

affective sub-theme, a student named Asel said, “…this activity has changed my perspective 

on the social studies lesson. Disasters, natural disasters, AFAD (Disaster and Emergency 
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Management Presidency) …everything was great…Social Studies course added a new color 

to my life” 

In the direct quotation under the "materials and activities" sub-theme, another sub-

theme of the student diaries, a student named Hamza said, “First, we created an earthquake 

area. For this, we made paper trees with our group friends, we made soils, we painted our 

foams, we made debris. Afterwards, we tested the vehicles with our group friends and saw our 

shortcomings.” He described an activity he did with his friends during the process. In addition, 

each activity was displayed on the classroom board to increase students' motivation and self-

confidence. Regarding the subject, a student named Büşra said, “We exhibited our works on 

the board. It made me very happy to be seen by everyone.” 

In the "academic" sub-theme of the main theme of the student diaries, it is seen that 

the students write in their research diaries where they have improved academically with the 

SSTEM activities. In the direct quotations obtained on the subject, a student named Zehra 

said, “I learned the earthquake map. We learned the provinces from the dumb map. I learned 

the location of the provinces and our teacher explained the regions”. 

In the engineering design process, which is one of the most important components of 

the SSTEM approach, the findings obtained from the student research diaries were 

categorized. In addition, the engineering design process, which is an important step in solving 

problems, generating new ideas and putting these ideas into practice in students' daily lives, 

also contributed to the training of small environmentalist entrepreneurs. In direct quotations 

from the research diaries on the subject, a student named Eymen says, “Most importantly, I 

am happy to design a vehicle that works without harming the nature.” While acting with a sense 

of responsibility towards nature, a student named Melek stated the entrepreneurial dimension 

of the project they designed, “…we also made a cabinet window for our cable car to be used 

for tourism purposes.” states that they plan. 

A diary was kept by the researcher throughout the research process. In this context, 

what was done about the SSTEM implementation process and the process were recorded 

through the diary. According to the findings obtained from the diaries kept throughout the 

research period, the problems experienced during the process and the solutions developed 

against these problems are shown in Figure 6 below. 
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Figure 6 

Sub-Themes and Categories Obtained from Researcher Diaries 

 

 

 

In Figure 6, the data obtained from the researcher's diary were collected under 2 

themes. These; The problems encountered in the research process and the solutions 

produced by the researcher to these problems. In addition, it was stated that the researcher 

observed the experimental process in terms of its compatibility with the nature of SSTEM by 

using the checklists he had prepared before during the observation. In this context, the 

researcher also observed the situations he observed, whether the experimental process was 

carried out in parallel with the SSTEM approach, in accordance with the intended use of the 

prepared checklist. Checklists for determining the characteristics of the SSTEM learning 

process were implemented to both lesson plans, including the researcher, student, scenario 

and assessment variables. 

 

•classroom management

•Airlessness of the environment

•Longevity of presentations

•Robotic coding

•Lack of technology use

•Lack of prior knowledge

•Students who are absent

•deterioration of materials

•Student's inexperience in product 
evaluation

Problems Encountered in the 
Research Process

•Reminding classroom rules

•ventilate the environment 
frequently.

•Ask students to make their 
presentations using fewer slides.

•Doing additional work on coding.

•Making case studies that require 
the use of technology.

•Reducing prior knowledge 
deficiencies with concept maps.

•Conducting guidance and 
motivational studies on 
absenteeism.

•Repair or replace broken or 
deteriorated materials.

•Providing objectivity in assessment 
by guiding the student.

Developed Solutions to Problems
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Conclusion, Discussion and Implications 

This research was carried out to determine the effects of SSTEM practices in primary 

school 4th grade social studies course on students' attitudes towards social studies course, 

21st century learning and renewal skills, as well as their views on SSTEM practices. In this 

section, the results of the qualitative and quantitative findings obtained from the research data 

are discussed in relation to the relevant literature within the framework of the sub-objectives of 

the research. 

In the findings related to the quantitative dimension of the study, it is seen that positive 

results in favor of the experimental group emerged in the comparison of the pre-test and post-

test mean scores as a result of the analysis of the applied scales. In addition, in the semi-

structured interviews, it was determined that SSTEM implementations increased the attitudes 

of the 4th grade primary school students in the experimental group towards the social studies 

lesson in a positive way. The findings obtained from the research are consistent with many 

studies in the literature (Maguth, 2012; Pryor, & Kang, 2013; Hartshorne, Waring & Okraski, 

2019; Şahin, 2019; Luo, Wei, Ritzhaupt, Huggins-Manley & Gardner-McCune, 2019; Orak, 

Çilek & Yılmaz, 2020; Johnson, & Sondergeld, 2020; Noh & Khairani, 2020; Wang & Main, 

2021; Selanik-Ay & Duban, 2021). In this respect, it can be concluded that the perspectives on 

the social studies course taught using SSTEM implementations have changed positively. 

When the findings obtained in this study were compared with the results of the literature, 

it was observed that only one study was conducted on the SSTEM education approach in 

Turkey (Selanik-Ay & Duban, 2021). In this study, primary school teachers associated four of 

the eight learning areas (People, Places and Environments, Culture and Heritage, Production, 

Distribution, Consumption, Science, Technology and Society) in the social studies curriculum 

with SSTEM. They also stated that social studies can be integrated into STEM disciplines in 

the context of solving social problems. In this respect, it can be said that it is similar to the 

results of the research. Maguth (2012), in a qualitative research conducted on social studies 

programs in two STEM high schools that provide education with STEM approach related to 

social studies programs in STEM education, as a result of interviews with social studies 

teachers, principals and students; It has been stated that STEM education provides 

interdisciplinary and technology integration provided to social studies teachers and some 

difficulties of teaching social studies in a STEM school. In addition, the researcher emphasized 

the importance of integrating STEM education in all disciplines to ensure that citizens are 

equipped with the skills, knowledge and tendencies necessary to compete in a global and 

multicultural age. This study also supports the findings of SSTEM about finding different 

solutions to students' social life problems. In addition, Orak, Çilek and Yılmaz (2020) examined 

the views of teachers on STEM lesson designs supported by traditional Turkish games 

adapted to primary school social studies courses in their research. According to the findings 

obtained through the collected data, it was stated by the participants that they developed a 

meaningful perception in the students in terms of cognitive, affective and psychomotor aspects. 

Another finding obtained in this study is that in a multidisciplinary course such as a social 

studies course, in the learning processes where the student is passive and the teacher tries to 

convey the knowledge; It is stated that both abstract and incomprehensible information 

conveyed to the students can cause the lesson to be boring and when students do not have 

the opportunity to apply the information conveyed in daily life, they may have difficulty grasping 

the importance of the lesson. In order to prevent these negativities, they stated that with the 

inclusion of social studies course in the STEM education approach, it would be possible to use 
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many methods and techniques involving real life problems. In this research, according to the 

findings obtained from the student interviews, it is revealed that the students do not like the 

social studies course, which is taught in the traditional way. In addition, in quantitative findings, 

it was observed that there was a significant difference in favor of the experimental group who 

received SSTEM applications both in the pretest-posttest comparisons within the experimental 

group and in the pretest-posttest comparisons between the experimental group and the control 

group. In this case, it was determined that primary school students' attitudes towards social 

studies courses increased in social studies lessons conducted with SSTEM. 

As a result of this research, a significant difference emerged between the pre-test and 

post-test mean scores of the 21st Century Learning and Renewal Skills Scale. When the 

relevant literature is reviewed, it is emphasized that one of the most important contributions of 

STEM education is the development of 21st century skills of individuals. When the literature is 

reviewed, many studies have concluded that STEM practices have a positive effect on gaining 

21st century skills (Elliott, Oty, Mcarthur & Clark, 2001; Benek, 2019; Bircan, 2019; Bybee, 

2010; Çınar & Kereci, 2020; Eguchi, 2016; Şahin, Ayar & Adıgüzel, 2014; Özçelik & Akgündüz, 

2018; Tanın, 2021; Hacıoğlu & Gülhan, 2021). In this study, it was concluded that students 

gained many 21st century skills such as creative thinking, developing problem solving skills, 

and critical thinking. Bates (2000) also states that STEM education enables students to 

develop skills such as problem solving, critical thinking, creativity and cooperation. Thus, it is 

stated that students will gain better 21st century skills such as scientific and technological 

literacy, problem solving, critical thinking, communication and cooperation. Kutlu-Demir (2018) 

also concluded in his study that in the development of 21st century skills, using Web 2.0 tools 

can be more effective in helping students acquire these skills. Murat (2018), on the other hand, 

stated in his study with pre-service science teachers that they developed a positive attitude in 

acquiring 21st century skills with STEM education. 

In the research, the students answered the question about the effect of SSTEM activities 

on the future career choices of primary school students; by citing reasons such as the desire 

to design, suitability for the profession they have dreamed of, and the desire to learn by doing; 

They stated that SSTEM activities affect the career choices they want to make in the future in 

the context of their orientation towards STEM professions. Numerous studies have concluded 

that STEM implementations have positive effects on students' perceptions of the engineering 

profession at different levels (Sadler, Coyle & Schwartz, 2000; Gülhan, 2016; Ercan, 2014; 

Moore, Stohlmann, Wang, Tank & Roehrig, 2014; Yıldırım, 2016) can be seen in the literature. 

Primary school students generally expressed positive opinions about the SSTEM 

implementation process, stating that they enjoyed it and that it aroused excitement. Research 

findings are similar to many studies scanned in the literature. As a result of their research, 

Gökbayrak and Karışan (2017) concluded that STEM activities contributed to the students, that 

the students stated that they wanted to improve themselves more in this regard and that they 

wanted to do STEM implementations in other courses. Karahan, Canbazoglu-Bilici, and Unal 

(2015) also concluded that students learned through STEM activities by having fun and 

enjoyed the practice. In their study, Duban and Kolsuz (2019) concluded that with the STEAM 

education approach, students enjoyed the courses more, and at the end of the interviews with 

the students, they realized that STEM disciplines are interrelated and necessary in daily life. It 

is seen that these studies support the research results by showing a high similarity with the 

qualitative and quantitative data obtained with the study. 
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There were also moments when students had difficulties during SSTEM practices. In 

particular, students sometimes experienced difficulties due to their lack of prior knowledge of 

concepts and skills such as coding, dumb maps and soldering. However, they stated that with 

the coding training given by the researcher, they acquired new skills in the process and 

performed the implementation more easily and with pleasure. Keçeci, Alan and Kırbağ-Zengin 

(2017), who reached conclusions supporting this finding, also thought that students would have 

difficulties especially in coding before STEM implementations; After the implementation, they 

concluded that they evaluated the process as enjoyable and feasible. Güleryüz, Dilber, and 

Erdoğan (2020) also obtained similar results and stated in their research that the coding 

education provided ensures permanent learning and enjoyable courses, directs it to practice 

rather than theory, and contributes to developing different ideas. 

In the research, the scenarios in the SSTEM plans developed according to the 5E 

learning model were made by considering real life problems. It has been thought that the 

scenarios created from the students' environment and the problems they may encounter in 

daily life may attract the attention of the students more. Many studies in the literature have 

found that designing scenarios in STEM implementations in a way that students can encounter 

in daily life increases the motivation of students (Günhan, 2006; Kılınç, 2007; Etherington, 

2011; Guzey, Moore & Harwell, 2016; Çorlu, 2017; Yıldırım, 2018; Doğan, 2020) are 

highlighted. 

As a result of the research, primary school students talked about the contributions of 

SSTEM in terms of their cognitive, affective, psychomotor development and 21st century skills. 

Similarly, many studies in the literature have concluded that STEM applications contribute to 

different areas of development and gaining 21st century skills (Daugherty, 2013; Eroğlu & 

Bektaş, 2016; Acar, Tertemiz & Taşdemir, 2018; Gülhan & Şahin, 2018; Gül, 2019; Orak, Çilek 

& Yılmaz 2020). 

During the SSTEM practices, the activities were carried out with group work, and it was 

determined in the qualitative findings of the research that the students were more productive 

to work in collaboration with their peers. According to the results of the comparison of the 

pretest-posttest scores of the experimental group and the control group obtained from the 

quantitative findings of the research, it is seen that there is a significant difference in favor of 

the experimental group at the end of the implementations in the cooperation and 

communication dimension of the students at the end of the process. It has been observed that 

students' learning model based on the SSTEM approach increases their social skills such as 

friendships, helping and sharing, and it is similar to many studies in the literature. For example, 

Yıldırım and Selvi (2018), in their study, concluded that group work increases cooperation and 

solidarity among students, develops empathy and taking responsibility, imposes leadership 

characteristics on the individual, and group work enables the emergence of different ideas by 

creating brainstorming. Karakaya et al. (2019) applied STEM-centered activities to the 

students for 6 weeks in a study of 4th grade primary school students. As a result, they 

determined that group work is important in STEM activities and it provides opportunities for 

situations such as acting together, cooperation, mutual interaction and social communication. 

In this context, in many researches (Bybee, 2013; Kim, Ko & Han, 2014; Çorlu, 2018; Yıldırım 

& Selvi, 2018; Bircan, 2019; Karakaya et al. 2019; Özcan & Koca, 2019; Kaplan & Yılmaz, 

2021; Öztürk, 2020) in the literature, in which students develop skills such as effective 

communication, decision making, sharing, cooperation, learning by doing, developing different 

thinking skills, problem solving and innovation with STEM education.  
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In the research, one of the foundations obtained from the researcher's diary, which 

functions as a data collection tool, is the theme of problems encountered in SSTEM 

implementations. Under this theme, students' lack of prior knowledge, inability to use time 

efficiently, lack of use of technology, engineering design process, problems arising from the 

failure of some of the materials and the extra cost incurred in this case, the increase in the 

responsibility of the absent students in their groups and the inadequacy of the students in 

product evaluation were determined. On the subject, Wang, Moore, Roehring & Park (2011) 

also mention the problems in the courses taught with the STEM education approach, and state 

that the disruptions that may be experienced in technology will cause the STEM applications 

to not be fully efficient. Similarly, many studies supporting this result (Yıldırım, 2018; Özbilen, 

2018; Gökçe & Yıldırım, 2019; Ozan, 2019) are found in the literature. In the light of the results 

obtained, the following recommendations can be made: 

• Various researches can be done by integrating the SSTEM approach into different 

disciplines or by implementing it at different levels. 

• In order to gain time management skills, this skill can be gained by increasing the 

frequency of SSTEM implementations. 

• SSTEM research can be done with different methods such as action research. 
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