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Abstract: Technology is one of the factors affecting students’ 

education. High-level skills, which are described as 21st century 
skills, are intended to be taught to students who are considered 

digital natives with the most effective methods. Now, students are 

expected to develop not only academic success but also high-level 
skills such as problem solving skills in a course. In this study, the 

effects of activities developed based on simulative observations in 
the TGA (Predict-Observe-Explain) method on students’ academic 

success and problem-solving skills were examined in the Algodoo 

program environment, a technological learning tool. The research 
was conducted with a quasi-experimental design with a pre-test-

post-test control group. The research was conducted with 8th grade 

students from a state school. Two classes were determined, one 

control and the other experimental group. In the teaching of the 

Simple Machines unit, activities based on the in-class TGA method 
where direct observations could be made were used in the control 

group, and activities developed based on simulative observations in 

the TGA method were used in the experimental group. Simple 
Machines Achievement Test and Problem Solving Skills Scale were 

used as pre-test and post-test. The collected data were analyzed 
with the help of the SPSS package program. As a result of the 

research, it was determined that the academic success of the 

experimental group, in which activities based on simulative 

observations were used in the TGA method, was higher than the 

control group. In addition, it was observed that the development of 
problem-solving skills in the experimental group was more positive 

than the control group. It is recommended that the activities 
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produced by integrating different technological tools into the TGA 
method be used in other levels and units in science education and 

their effectiveness in different skills be investigated. 
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Introduction 

UMANS naturally have a desire to be curious and understand their 

surroundings. Curiosity is defined as the motivational force that 

prompts people to conduct research (İnan, 2011). Observation is one 

of the most effective actions that can be taken to conduct research, gather 

information and satisfy curiosity. In addition, observation is the most basic 

of high-level thinking skills. The first action taken to collect data in the face 

of any problem situation is observation (Eren & Dökme, 2018). Through 

observation, entities, events and situations are learned and resolved (Çepni & 

Çil 2012). Observation in science classes is also very important for 

developing students’ scientific thinking and problem-solving skills. Thanks 

to their observation skills, students can establish relationships between 

events, establish hypotheses appropriate to the problem situation, collect data 

and draw scientific conclusions (Luque et al., 2004; Lim, 2006). 

Observations, which are the first step of scientific methods, provide the 

opportunity to look at science subjects from different perspectives while also 

providing active participation in the learning process. In addition, it can be 

seen as an indispensable action of the constructivist approach to learning 

models (Lunce, 2006). 

By providing students with opportunities to observe, many senses are 

activated. The multitude of sense organs that students use through 

observation makes learning more permanent (Ayçiçeği & Oktay, 2013). 

Technological tools are at the forefront of strategies that enable the use of 

many sense organs in observation (Alessi & Trollip, 2001). In particular, 

simulations can provide significant advantages in the classroom when 

observation and experience are difficult (Heinich, et al., 2002). The purpose 

of simulations in education is to motivate students to participate in activities 

such as problem solving, hypothesis testing, experiential learning, and 

developing mental schemas and models (Winn & Snyder, 1996). Simulations 

can also be used to facilitate learning to a large extent (Duffy & Cunningham, 

1996). 

The act of observing, which begins with the birth of a human being, 

continues throughout life. The ability to observe by eye can also develop 

with the biological and mental development of a human being (Harlen & 

Jelly 1989). Therefore, science courses should provide appropriate learning 

environments for students to use their observation skills and develop this 

skill (Borich, 2015). The POE method is one of the methods that provide 

students with the opportunity to make observations in science courses, to 

discover information and to eliminate misconceptions (Liew & Treagust, 

1998). The POE method consists of three basic stages: “Prediction-

Observation and Explanation”. In the “Prediction” stage, students are asked 

to make predictions about the event in the activity prepared for them and to 

H 
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explain their predictions with justifications (Liew & Treagust, 1998). In the 

“Observation” stage, they are asked to make observations about the events in 

the activities. One of the important points at this stage is that the student can 

observe comfortably (Tao & Gunstone, 1999). It is also stated that students 

recording their observations by writing or drawing will contribute to the 

effectiveness of the observation (Driver, 1983). Finally, in the “Explanation” 

stage, students are asked to establish a relationship between the event they 

observed in the activity and their predictions before the observation, and if 

there is a contradiction, they are asked to make an explanation that will 

eliminate this contradiction. Students construct knowledge in their minds 

during the learning process thanks to the comments they make in the 

explanation section (Kearney, 2004). They can develop their scientific skills 

through these three stages. It has been proven that the POE method develops 

various skills in students, eliminates conceptual misconceptions and thus 

provides effective learning. It is thought that the application of the POE 

method in the classroom can develop students’ high-level skills (Palmer, 

1995). 

In the literature, the POE method has been used in the development 

of higher-level skills while focusing on students’ academic success and 

conceptual understanding (Rahayu, Widiyatmoko & Hartono, 2015; 

Algiranto & Marzuki, 2018; Setiyani, Churiyah & Arief, 2019; Karadeniz, 

Koçak Altundağ &; Yücel, 2020; Sarah, Khanif & Saputra, 2021; Bostan 

Sarıoğlan & Sarıca, 2023; Uriyah, Supardi & Suryanti, 2023; Safitri, Agnafia 

& Anfa, 2024). In addition, it is seen that research on improving students’ 

problem-solving skills with the POE method is continuing (Yenice, Alpak 

Tunç &; Candarlı, 2019; Fitrian, Zubaidah, Susilo & Al Muhdhar, 2019). In 

this context, the Prediction-Observation-Explanation (PEA) method is seen 

as an important alternative for improving students’ access to scientific 

knowledge and problem-solving skills (White & Gunstone, 1992; Kearney & 

Treagust, 2001; Tekin, 2006; Çimer & Çakır, 2008). 

In the current era, the rapid increase in the amount of information and 

the need to enrich the learning environment have made it necessary to use 

technological tools and programs in education (Ingram & Jackson, 2004). 

Simulations come first among technological tools and programs. Education 

supported by simulations enriches the learning environment with experiences 

in a virtual environment for students (Chernikova et al., 2020). Simulation-

supported education is the imitation of real-life computer programs or 

special technological tools. With simulations, they can conduct tests and 

experiments without being in dangerous environments and without getting 

hurt (Kalemkuş & Kalemkuş, 2023). In this way, students can gain 

experience by practicing in conditions similar to the situations they will 

encounter in real life (Güvercin, 2010). In addition, inadequacy of science 

laboratories in schools, ineffectiveness of laboratory methods in case of 
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crowded classes or reluctance of teachers in this regard may make simulation 

activities mandatory (Gredler, 2004). Simulations can be used to encourage 

student-centered learning and to prepare for situations that may be 

encountered in real life (Banda & Nzabahimana, 2023). One of the 

simulation programs that offer high-level interaction and virtual experience 

opportunities, especially for educational purposes, is the Algodoo program. 

It is an easy simulation tool that is used to simulate many physical scenarios 

and can be easily used by students (Cayvaz & Akcay, 2018). Algodoo is a 

freely accessible two-dimensional physics-based virtual space software. It 

has an interface that allows users to interact in a virtual environment, create 

objects and conduct virtual experiments close to reality (Gregorcic, 2015). 

In the literature, technological tools have been intensively examined 

at the 6
th

 and 7
th

 grade levels and their effects on academic success (Arduç, 

2024). However, in Turkey, students can be placed in high schools according 

to their academic success in the High School Entrance Exam, which is a 

central exam at the end of the 8th grade (Bayar & Gürlek, 2022). A study to 

be conducted at the 8th grade level can make a more meaningful contribution 

to both their problem-solving skills and academic success. It is thought that 

further studies on this subject and examining the factors affecting the 

academic success and problem-solving skills of different student groups will 

also contribute to the literature. In this study, it was aimed to examine the 

effects of using activities supported by simulative observations in the 

Algodoo environment in the POE method in the teaching of the Simple 

Machines unit on the academic success and problem-solving skills of 8th 

grade students. 

Problem Statement 

Do activities based on simulative observations in the POE method have an 

effect on students’ academic success and problem-solving skills in the 

simple machine’s unit? 

Sub-Problem Statements 

 What is the effect of activities based on simulative observations in the 

POE method on the academic success of 8th grade students in the 

simple machine’s unit? 

 What is the effect of activities based on simulative observations in the 

POE method on the problem-solving skills of 8th grade students in the 

simple machine’s unit? 
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Table 1. Practices Regarding the Working Group. 

Group Pre test Experimental Application Pro test 

Control Simple Machines Unit 
Achievement Test (SMUA) 
Problem Solving Skills 
Scale (PSS) 

Observations on the 
Model in POE Method 

Simple Machines Unit 
Achievement Test (SMUA) 
Problem Solving Skills 
Scale (PSS) 

Experimental Simulative Observations 
in the POE Method 

 

Method 

Designs that aim to find the cause-effect relationship between variables are 

called experimental designs (Büyüköztürk, 2007). In this research, in order 

to find the cause-effect relationship of the experimental operations 

conducted on the variables of academic success and problem solving skills in 

the activities based on simulative observations in the POE method, a pre-test 

post-test control group quasi-experimental design was used. In the research, 

the same pre-tests and post-tests were applied to the experimental and 

control groups in the teaching of the Simple Machines unit. The lessons were 

processed in parallel in the experimental and control groups. In the 

experimental group, lessons were conducted with activities based on 

simulative observations integrated with the TGA method. In the control 

group, the activities were conducted with the TGA method, in which 

observations were made on models brought into the classroom environment.  

Study Group 

The sample of the study consists of eighth grade students of a state middle 

school in the city center of Sakarya. It was conducted with a total of 61 

students, one of two classes being the control group (31) and the other being 

the experimental group (30). The classes were formed by the school 

administration according to their academic achievements. It was determined 

that the study group students did not know the POE method and simulative 

observations and did not benefit from any other course with this method 

(Table 1). 

Application 

In order to measure the effect of activities based on simulative observations 

in the POE method on academic success and problem-solving skills in 

students, two classes from the 8th grades, which were stated to be created at 

an equal level by the school administration, were selected. The application 

was carried out for 8 weeks in the 2023-2024 academic year. In the 

experimental group, 6 previously prepared POE method-based activity 

worksheets were prepared for teaching the Simple Machines unit. Students  
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Figure 1. Simulative Double-Sided Leverage POE Efficiency. 

 

 

 

 

 

Figure 2. Double-Sided Leverage Simulation Study in Algodoo Program. 
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used simulation activities prepared in the Algodoo program for the 

observation phase of the POE method. The simulation was carried out in the 

computer class where each student was given a computer to do the activities 

easily. First of all, students were asked to write their predictions appropriate 

to the problem situation in each activity in accordance with the POE 

model.An example POE method-based activity based on simulative 

observations in the research is given in Figure 1. 

After the prediction phase was completed, they completed their 

observations by conducting simulation studies with the Algodoo program for 

the activities related to the subject. Students were provided with the 

opportunity to discuss their observations in the Algodoo program. Students 

were asked to compare their predictions appropriate to the problem situation 

and their simulative observations and establish a relationship between their 

predictions before the observation. An example of the Algodoo simulation 

study used in the research is given in Figure 2. 

If there was a contradiction between the prediction and the simulative 

observation, they were asked to write the explanations that would eliminate 

this contradiction in the explanation section of the worksheet. 

In the control group, the Simple Machines unit used 6 previously 

prepared POE method-based activity worksheets. The students were asked to 

write their predictions appropriate to the problem situation in the activity on 

the worksheets. An example POE method activity based on observations on 

the model in the study is given in Figure 3. 

Unlike the experimental group, the students in the control group 

made their observations by trying them on the models. After the prediction 

phase was completed, they completed their observations on the subject on 

the models brought to the classroom environment. The students were asked 

to compare their predictions and observations and establish a relationship 

between their predictions before the observation. An example of the 

observation studies conducted on the model in the classroom is given in 

Figure 4. 

If there was a contradiction between the prediction and the 

observation, they were asked to write their own explanations that would 

eliminate this contradiction in the explanation section of the worksheet. Data 

collection tools were applied to both groups, pre-test and post-test before and 

after the experimental process. 

Data Collection Tools 

 Simple Machines Unit Achievement Test (SMUA): The “Simple 

Machines Unit Achievement Test” developed by Özkan & Eryılmaz 

Muştu (2008) was applied to determine the academic success of students 

in the Simple Machines unit. Özkan & Eryılmaz Muştu (2018)  
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Figure 3. Unilateral Leverage POE Efficiency. 

 

 

 

 

Figure 4. Single-Sided Lever Study on the Model 
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developed the 19-question Simple Machines Unit Achievement Test 

(SMUA) in their study titled “Development of Achievement Test for the 

8th Grade Simple Machines Unit: Validity and Reliability”. The 

reliability coefficient (Cronbach alpha) of the test was calculated as 0.88. 

As a result of the analysis, it was stated that the Simple Machines Unit 

Achievement Test (SMUA) was a valid and reliable measurement tool. 

In this study, the reliability coefficient (Cronbach alpha) was measured 

as 0.82. 

 Problem Solving Skills Scale (PSS): In order to determine the problem-

solving skills of the students, the “Problem Solving Skills Scale” 

developed by Ge & Land (2003) and translated into Turkish by Coşkun 

(2004) was applied. The specified scale includes a total of four main 

items, each belonging to a problem level, and five sentences that can be 

answered for each item. Each sentence can be answered as “Always”, 

“Frequently”, “Sometimes”, “Very rarely”, “Never”. The answers are 

scored and graded with values ranging from 1 to 5. The scale includes a 

total of 20 sentences in 4 problem levels. The first five items are related 

to the interpretation and problem definition stage, items 6 to 10 are 

related to the stage of developing solutions and monitoring the solution 

process, and items 11 to 15 are related to the stage of decision making 

and evaluating the problem-solving process. Items 16-20 consist of 

items related to specific strategies used in problem solving. In this study, 

the reliability coefficient (Cronbach alpha) of the Problem-Solving 

Skills Scale was determined as 0.83. 

Data Analysis 

The data obtained from the applied tests were analyzed with SPSS 22 

program. Since the data obtained from the achievement test showed normal 

distribution, parametric tests were conducted. In order to understand whether 

there was a significant difference between the control and experimental 

groups in the pre-test and post-test in the achievement test, an independent 

groups t-test was conducted. A dependent t-test was conducted between the 

pre-test and post-test within the groups. 

Since the data obtained from the problem-solving skill scale did not 

show normal distribution, non-parametric tests were conducted. In order to 

understand whether there was a significant difference between the control 

and experimental data in the pre-test and post-tests obtained from the 

problem-solving skill scale, a Mann-Whitney U test was conducted. In order 

to understand whether there was a significant difference between the control 

and experimental data in the pre-test and post-test within the groups, a 

Wilcoxon Signed Rank Test was conducted. 
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Table 2. Independent Groups T-Test Results Regarding Pre-Test Scores of 
Simple Machines Unit Achievement Test of Control and Experimental Groups. 

Group N Mean  ss t Sd P 

Control  31 3.67 1.13 
0.386 59 0.701 

Experimental  30 3.56 1.10 

 

Table 3. Dependent Groups T-Test Results Regarding Pre-Test-Post-Test 
Scores of Control Group Students’ Simple Machines Achievement Test. 

Tests N Mean  ss t Sd P 

Pre-test 31 31 1.13 
-22.71 30 0.00 

Post-test 31 31 2.10 

 

Findings 

In this section, the research findings are presented in the form of comments 

and tables according to sub-problems. 

The Effect of Activities Based on Simulative 

Observations in the POE Method on Students’ 

Academic Success 

The data regarding the pre-test and post-test of the study groups regarding 

the question “What is the effect of activities based on simulative 

observations in the POE method on the academic success of 8th grade 

students in the subject of simple machines?” which is the first sub-problem 

sentence of the research were analyzed. 

The independent groups t-test analysis results regarding the scores 

obtained from the Simple Machines Unit Achievement Test applied as a pre-

test to the control and experimental groups are given in Table 2. 

According to the analysis results given in Table 2, no statistically significant 

difference was found between the scores of the control group and the 

experimental group in the pre-test Simple Machines Unit Achievement Test 

(p > 0.05). 

The dependent groups t-test analysis results regarding the scores of 

the control group in the Simple Machines Achievement Test applied as pre-

test and post-test are given in Table 3. 
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Table 4. Dependent Groups t-Test Results Regarding Pre-Test-Post-Test 
Scores of Experimental Group Students' Simple Machines Achievement Test. 

Test N Mean  ss t Sd P 

Pre-test 30 3.56 1.10 
-21.55 29 0.00 

Post-test 30 16.20 2.72 

 

 

 

Table 5. Independent Groups t-Test Results Regarding Simple Machines 
Achievement Test Post-Test Scores of Control and Experimental Groups. 

Group N Mean  ss t Sd P 

Control Group 31 13.61 2.10 
-4.158 59 0.00 

Experimental Group 30 16.20 2.72 

 

 

 

According to the analysis results given in Table 3, a statistically 

significant difference was found between the scores of the control group in 

the pre-test and post-test Simple Machines Unit Achievement Test (p < 0.05). 

According to the results of this analysis, it can be said that activities based 

on the POE method, where direct observations are made, are effective in 

learning the course outcomes. 

The dependent groups t-test analysis results regarding the scores of 

the experimental group in the Simple Machines Unit Achievement Test, 

which was applied as a pre-test and post-test, are given in Table 4. 

According to the analysis results given in Table 4, a statistically 

significant difference was found between the scores of the experimental 

group from the pre-test and post-test Simple Machines Unit Achievement 

Test (p < 0.05). According to the results of this analysis, it can be said that 

the activities carried out based on simulative observations in the POE 

method were effective in learning the course outcomes. 

The independent groups t-test analysis results regarding the scores of 

the Simple Machines Achievement Test applied to the control and 

experimental groups as a post-test are given in Table 5. 

According to the analysis results given in Table 5, a statistically 

significant difference was found between the scores of the control group and 

the experimental group in the post-test Simple Machines Unit Achievement 

Test (p < 0.05). According to the results of this analysis, it can be said that 

the activities carried out based on simulative observations in the POE 

method positively affected the experimental group and were more effective 

in learning the course outcomes. 
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The Effect of Activities Based on Simulative 

Observations in the POE Method on Students’ Problem-

Solving Skills 

The data regarding the pre-test and post-test of the study groups regarding 

the question “What is the effect of activities based on simulative 

observations in the POE method on the problem-solving skills of 8th grade 

students?” which is the second sub-problem statement of the research were 

analyzed. 

The scores obtained from the Problem Solving Skills Scale applied as 

a pre-test to the control and experimental groups were compared using the 

Mann-Whitney U Test and the analysis results are given in Table 6. 

According to the analysis results given in Table 6, no statistically 

significant difference was found in all sub-dimensions of the Problem-

Solving Skills Scale between the control group and the experimental group 

before the experimental procedure (p > 0.05). It can be said that there was no 

difference in problem solving skills between the control group and the 

experimental group before the experimental procedure. 

The scores obtained from the Problem Solving Skills Scale applied to 

the control group as pre-test and post-test were compared using the 

Wilcoxon Signed Ranks Test and the analysis results are given in Table 7. 

According to the analysis results given in Table 7, a statistically 

significant difference was found between the scores of the control group in 

all sub-dimensions of the pre-test and post-test Problem Solving Skills Scale 

(p < 0.05). According to the results of this analysis, it can be said that the 

activities based on the POE method, where direct observations were made,  

 

Table 6. Mann Whitney U Test Results Regarding Pre-Test Scores of Problem 
Solving Skills Scale of Experimental and Control Groups. 

Dimensions Group N Avg. Rank Total Rank U P 

Before You Start Solving 
Problems 

Control 31 27.39 849.00 
353.00 0.101 

Experimental 30 34.73 1042.00 

Working on the Problem 
Control 31 29.94 928.00 

432.00 0.629 
Experimental 30 32.10 963.00 

After You Finish Working on 
the Problem 

Control 31 28.98 897.50 
401.50 0.353 

Experimental 30 33.12 993.50 

Which Method is Applied to 
the Problem 

Control 31 29.92 927.50 
431.50 0.625 

Experimental 30 32.112 963.50 
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Table 7. Wilcoxon Signed Rank Test Results Regarding the Pre-Test and Post-
Test Scores of the Problem Solving Skills Scale of the Control Group 
Students. 

Dimensions 
Pre-Test  
Post-Test 

N 
Avg. 
Rank 

Total Rank z P 

Before You Start Solving 
Problems 

Negative Rank  0.00 0.00 

-4.878 0.00 Positive Rank 31 16.00 496.00 

Equal    

Working on the Problem 

Negative Rank  0.00 0.00 

-4.873 0.00 Positive Rank 31 16.00 496.00 

Equal    

After You Finish Working on 
the Problem 

Negative Rank  0.00 0.00 

-4.866 0.00 Positive Rank 31 16.00 496.00 

Equal    

Which Method is Applied to 
the Problem 

Negative Rank  0.00 0.00 

-4.866 0.00 Positive Rank 31 16.00 496.00 

Equal    

 

 

Table 8. Wilcoxon Signed Rank Test Results Regarding the Pre-Test and Post-
Test Scores of the Problem Solving Skills Scale of the Experimental Group 
Students. 

Dimensions 
Pre-Test  
Post-Test 

N 
Avg. 
Rank 

Total Rank z P 

Before You Start Solving 
Problems 

Negative Rank  0.00 0.00 

-4.799 0.00 Positive Rank 30 15.50 465.00 

Equal    

Working on the Problem 

Negative Rank  0.00 0.00 

-4.792 0.00 Positive Rank 30 15.50 465.00 

Equal    

After You Finish Working on the 
Problem 

Negative Rank  0.00 0.00 

-4.793 0.00 Positive Rank 30 15.50 465.00 

Equal    

Which Method is Applied to the 
Problem 

Negative Rank  0.00 0.00 

-4.790 0.00 Positive Rank 30 15.50 465.00 

Equal    

 

 

 

were effective in the development of problem solving skills of the control 

group students. 

The scores of the Problem Solving Skills Scale applied to the 

experimental group as pre-test and post-test were compared using the 

Wilcoxon Signed Ranks Test and the analysis results are given in Table 8. 
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According to the analysis results given in Table 8, a statistically 

significant difference was found between the scores of the experimental 

group in all sub-dimensions of the pre-test and post-test Problem Solving 

Skills Scale (p < 0.05). According to the results of this analysis, it can be 

said that the activities based on simulative observations in the POE method 

were effective in the development of problem solving skills of the 

experimental group students. 

The scores obtained from the Problem Solving Skills Scale, which 

was applied as a post-test to the control and experimental groups, were 

compared using the Mann-Whitney U Test and the analysis results are given 

in Table 9. 

According to the analysis results given in Table 9, a statistically significant 

difference was found in all sub-dimensions of the Problem-Solving Skills 

Scale between the control group and the experimental group after the 

experimental procedure (p < 0.05). According to the results of this analysis, 

it can be said that the activities carried out based on simulative observations 

in the POE method were more effective in the development of problem 

solving skills of the students in the experimental group. 

Results and Discussion 

This study aimed to investigate the effects of activities based on simulative 

observations in the POE method on the academic success and problem-

solving skills of 8th grade students in the teaching of the “Simple Machines” 

unit. According to the analysis results, it is seen that both the POE method, 

in which observations are made on models in the classroom environment, 

and the POE method, in which simulative observations are made through the 

Algodoo program, are effective on the academic success of the students in 

the teaching of the “Simple Machines” unit. It can be said that the POE 

Table 9. Mann Whitney U Test Results Regarding the Post-Test Scores of the 
Problem Solving Skills Scale of the Experimental and Control Groups. 

Dimensions Group N 
Avg. 
Rank 

Total Rank U P 

Before You Start Solving 
Problems 

Control 31 19.87 616.00 
120.00 0.00 

Experimental 30 42.50 1275.00 

Working on the Problem 
Control 31 17.39 539.00 

43.00 0.00 
Experimental 30 45.07 1352.00 

After You Finish Working on 
the Problem 

Control 31 17.26 535.00 
39.00 0.00 

Experimental 30 45.20 1356.00 

Which Method is Applied to 
the Problem 

Control 31 18.02 558.50 
62.50 0.00 

Experimental 30 44.42 1332.50 
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activities carried out in both groups provide effective learning and the 

students’ academic success is carried to better levels. There are studies in the 

literature where science teaching using models has a positive effect on 

increasing student success (Taylor, Barker & Jones, 2003; Bilal, 2010; 

Demirhan, 2015; Zorlu, 2016; Çavumirza, 2018; Demirçalı, & Selvi, 2022). 

It has been determined that observations made using models are functional in 

making the knowledge more permanent in students. It is thought that models 

brought into the classroom environment provide students with learning 

richness and increase interest in science learning, as well as activating many 

sense organs (Jackson, Dukerich, & Hestenes, 2008). Studies in the literature 

also support the results of this research. In addition, studies in the literature 

have found that simulation-supported activities have a positive effect on 

students’ academic success (Dağdalan & Taş, 2017; Kim & Kim, 2018; 

Cayvaz & Akcay, 2018; Kirmizigül, 2021; Keskin, 2022; Karahan, 2022). 

The studies examined have proven that simulation-based teaching methods 

in science education have high potential effects on academic success (Rutten, 

van Joolingen & van der Veen, 2012). The effects of simulative studies in 

science education in the literature are also parallel to the results of this 

research. 

It has been determined that there is not enough research in the 

literature to determine which of the observations on models and simulative 

observations are more effective. Some studies have proven that simulation-

supported science teaching is more effective than observations on models in 

academic achievement and recall (Sertkaya, 2018; Minaslı, 2009). It is 

thought that the integration of technology-based educational tools into 

today’s educational approach for students who grow up intertwined with 

technology will enable them to participate more effectively in the learning 

process. According to the findings, it can be said that the integration of the 

Algodoo program, which is a technological simulation tool, into the POE 

method, especially the simulation studies in the observation phase, make 

students cognitively active and increase their academic success thanks to a 

large number of experiences. 

According to the analysis results of the data obtained from the 

Problem Solving Skills Scale applied to the students before the experimental 

procedure, it is seen that the control group and the experimental group are at 

the same level in terms of problem solving skills. It is observed that there is a 

positive difference in all dimensions of problem solving skills of both the 

control and experimental groups after the experimental procedure. This 

shows that the activities carried out based on simulative observations in the 

TGA method positively affect the problem solving skills of the students. 

This result is consistent with other studies showing that lessons in which 

simulation techniques are carried out contribute to the development of 

problem solving skills (Geban, Askar & Özkan, 1992; Son & Song, 2012; 
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Simanjuntak, Hutahaean, Marpaung& Ramadhani, 2021; Liana, Kosim & 

Taufik, 2023). In addition, there are studies in the literature that determine 

that science teaching using models increases students’ problem-solving skills 

(Malone, 2006); Demirhan2015;). However, it is seen that the effect of 

activities based on simulative observations in the TGA method on problem 

solving skills is more effective than TGA activities where observations are 

made on models. It can be said that the simulation activities carried out in 

the Algodoo program contribute more to the development of students’ 

problem-solving skills with the opportunities to do experiments and 

observations many times and to try alternative activities with different 

designs. Computer simulations are seen as effective tools in developing 

students’ skills such as forming hypotheses and making predictions with the 

trial and error and retry opportunities they offer to students (Şahin, 2006). 

Any activity used in science education can be effective in students’ learning 

the outcomes of that course. However, it can be said that integrating 

simulation techniques into the POE method, which makes students active in 

the learning process and enables the concepts to be structured in their minds, 

provides both academic success and the development of high-level thinking 

skills such as problem solving skills. When determining teaching methods, it 

is essential to choose teaching method techniques that will not only improve 

students’ academic success but also enable the development of many skills. 

Recommendations 

It is recommended that other technological tools that are thought to 

contribute to the development of 21st century skills be examined on students. 
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