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*Nabila Rachman Background: This research explores how modeling as a learning strategy can 

support preschool children in recognizing patterns, and whether their cooperative 

skills influence this effect. Objective: This study aimed to examine the effect of 

modeling as a learning strategy on pattern recognition skills in preschoolers and to 

determine whether cooperative ability acts as a moderator. Method: Using a quasi-

experimental design with pretest and posttest, the study involved 31 preschool 

children aged 4–5 years, 17 boys and 14 girls from a private kindergarten in East 

Java. The participants were divided equally into an experimental group and a 

control group. Measurements were conducted using validated pattern recognition 

skills and cooperative ability, and the data were analyzed using independent t-tests 

and ANOVA. Results: revealed that preschool children in the experimental group 

showed a significantly higher improvement in pattern recognition (p < 0.001). 

Conclusion: Furthermore, cooperation was found to strengthen the relationship 

between modeling and pattern recognition. These findings highlight the 

importance of combining cognitive learning strategies with social skill 

development in early preschool education. 
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Abstrak 

Latar Belakang: Penelitian ini mengeksplorasi bagaimana pemodelan sebagai strategi pembelajaran dapat 

mendukung anak-anak prasekolah dalam mengenali pola, dan apakah keterampilan kooperatif mereka 

memengaruhi efek ini. Tujuan: Penelitian ini bertujuan untuk menguji pengaruh pemodelan sebagai strategi 

pembelajaran terhadap keterampilan pengenalan pola pada anak-anak prasekolah dan untuk menentukan apakah 

kemampuan kooperatif bertindak sebagai moderator. Metode: Menggunakan desain kuasi-eksperimental dengan 

pretes dan posttes, penelitian ini melibatkan 31 anak prasekolah berusia 4–5 tahun, 17 laki-laki dan 14 perempuan 

dari taman kanak-kanak swasta di Jawa Timur. Peserta dibagi secara merata menjadi kelompok eksperimen dan 

kelompok kontrol. Pengukuran dilakukan dengan menggunakan keterampilan pengenalan pola dan kemampuan 

kooperatif yang tervalidasi, dan data dianalisis menggunakan uji-t independen dan ANOVA. Hasil: 

mengungkapkan bahwa anak-anak prasekolah dalam kelompok eksperimen menunjukkan peningkatan yang 

signifikan lebih tinggi dalam pengenalan pola (p < 0,001). Kesimpulan: Lebih jauh, kerja sama ditemukan untuk 

memperkuat hubungan antara pemodelan dan pengenalan pola. Temuan ini menyoroti pentingnya menggabungkan 

strategi pembelajaran kognitif dengan pengembangan keterampilan sosial dalam pendidikan prasekolah awal. 
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Introduction 
 Preschool children in the preschool stage typically grow across various domains, including physical, 

emotional, social, and cognitive abilities. Therefore, a good learning method is needed to develop aspects of 

preschool-age preschool children's development. To maximize the achievement of preschool children's 

development, the Ministry of Education and Culture designed learning outcomes as a foundation that must be 

achieved by preschool preschool children, one of which is the introduction of basic mathematics (Arvy, 2023). 

The initial concept of a basic introduction to mathematics that must be mastered first is to know patterns 

(Montague-Smith et al., 2018). Pattern recognition skills involve mental processes such as classification, 

grouping, sequencing, and prediction based on the observation of elements that are repetitive or have regularity 

(Qin et al., 2024). 
Pattern recognition introduced early can predict preschool children's math achievement in elementary 

school and support the discovery and use of arithmetic strategies (Ulni, 2021). Pattern recognition skills are 

the basic ability of preschool children to recognize the shape of an object and assemble objects according to 

certain conditions (Suarti & Yunitasari, 2023). Systematically, this ability can improve preschool children's 

logical thinking skills at an early age.  
For preschool children to be able to understand patterns effectively, they need a fun, meaningful, and 

contextual learning strategy. One of the approaches that is considered appropriate is to use modeling, which is 

the process of learning through direct emulation (Bartels, 2023; Kolb, 2015). This method allows preschool 

children to form the meaning of the activities they perform in real life and to interact directly with the 

surrounding environment (Phakamach et al., 2022). According to Bandura's theory of learning, modeling is 

the basis for learning new behaviors (Bandura, 2021). Modeling techniques aim to change, add, or decrease 

behavior by learning through direct observation (Asri et al., 2024). This new attitude can be formed through 

the involvement of the school, family, and community (Adekunle et al., 2023). 
Modelling-based learning not only has a cognitive impact but also strengthens the social-emotional 

aspects of preschool children. Preschool children learn through social interactions and engagement, which 

supports the growth of empathy and the ability to work together (Blewitt et al., 2018; Cantor et al., 2019). The 

ability to cooperate is a component of the social-emotional field (Trismahwati & Sari, 2020). In this context, 

the ability to work together is an important variable that can strengthen the effectiveness of the modeling 

process. In the world of education, cooperative skills are an important ability to accelerate the learning process 

(Nur, 2019). Research shows that preschool children who have high cooperative abilities show better learning 

outcomes when engaged in modelling-based learning compared to preschool children who tend to be 

individualistic (Ho et al., 2025). This finding strengthens the view that preschool children's social character 

plays an important role in the success of observation-based learning. In early preschool education, cognitive 

and social development must go hand-in-hand (Ghosh, 2024). An integrated learning approach can help with 

both simultaneously. Designing educational activities that promote social interaction, such as teamwork, in 

addition to a logical attitude is crucial. 
Open-nature-based activities designed with a modelling approach are able to improve understanding 

of preschool children's patterns and collaborative skills (Asri et al., 2024). These results are in line with the 

view that social-cognitive learning can occur more effectively through structured and meaningful interactions 

(Forestal & Finch, 2021). What makes this study different from previous research is its focus on how 

cooperative ability acts as a moderating factor in the relationship between modeling and pattern recognition. 

This perspective has rarely been explored, especially in the context of preschool education in Indonesia. 

Method  
This study used a quasi-experimental research method with a pretest-posttest control group design. 

This method is used to find the cause and effect between independent variables and bound variables (Jannah, 

2018). The design used in this study is a nonrandomized pretest-posttest control group design, which is divided 

into two groups, namely the control group that did not receive intervention and the experimental group that 

received intervention.  

Data collection was carried out by means of observation before and after the intervention through 

observation sheet instruments and observation sheets of cooperative ability that have been tested for validity 

and reliability through expert judgement tests and reliability tests between risks and documentation. The 

training design is described as follows: 
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Table 1. Research design 

Subject Pre-tests Intervention Post-tests 

Experimental Group R1 E R3 

Group Control R2  R4 

Information: 

R1 = Pre-treatment measurements in the experimental group 

R2 = Pre-treatment measurements in the control group 

E = Treatment of experimental groups with modeling techniques  

R3 = Post-treatment measurements in the trial group 

R4 = Post-treatment measurements in the control group 

Based on the ability to cooperate, the scale score range was categorized into three parts: low, medium, 

and high. The categories are shown in Table 2. 

Table 2. Categories of ability to cooperative 

Categories Value Range 

Low 5-10 

Medium 11-15 

High 16-20 

Participant 
The participants in this study were preschool children aged between 4 and 5 years. The selection of 

participants was carried out using non-randomized cluster sampling by bifurcating the data into groups 

(Adeoye, 2023) based on preliminary teacher assessments and observations. All preschool children included 

in the study had previously been introduced to basic pattern recognition activities but had not yet mastered 

them, often requiring prompts or assistance to complete simple pattern tasks. 
Non-randomized cluster sampling was used. This is a method of simplifying the process of data 

collection whereby a population is divided into clusters (Ahmed, 2024). The study population was enrolled in 

a private kindergarten located in East Java, Indonesia. They were evenly divided into two groups: 15 preschool 

children in the experimental group and 16 in the control group. The experimental and control groups were 

determined based on kindergarten classes. This group was considered appropriate for the study because it 

represented a transitional stage in cognitive development, where interventions such as modeling could be 

effectively tested. 

Procedure  
In this study, the researcher used an experimental approach with a pretest and posttest control group 

design. There were two groups: an experimental group and a control group. Before administering a treatment, 

pretest data collection was carried out for each group (Jannah et al., 2023) to ensure any differences after the 

treatment rather than pre-existing differences between groups (Miller et al., 2021). The data taken in the pretest 

are pattern recognition ability and data on cooperative ability as a moderator variable. The given treatment was 

modeled. The type of modelling used is a multiple model by demonstrating directly by a researcher using a 

card or picture as a media (Ropiah et al., 2021). The researcher prepared the pattern that had been neatly cut 

and a piece of paper as a medium for attaching patterns. During the learning period, the researcher provided 

an example of how to arrange a pattern according to the instructions on the prepared piece of paper. Then, the 

researcher let the preschool children arrange a pattern according to the researcher’s example. The last step is 

to give post-test pattern recognition ability to measure differences after the treatment.  

Data Measurement 
The data collection technique used was the Likert scale. The pattern recognition measurement tool 

used amounted to 18 items, of which 7 items measured the ability to recognize 2 different types of patterns, 

while the other 11 items measured the ability to recognize 3 types of patterns (Ummah et al., 2025). The ability 

to cooperate using scales from Ummah et al. (2025). 
 

Data Analysis 
The data analysis method used for the first purpose was an independent t-test to evaluate the 

differences between the two groups. The experimental and control groups’ gain scores were the ones that were 
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used. For the second purpose, ANOVA was used. This calculation used a computer application called Jeffrey's 

Amazing Statistics Program (JASP) version 0.17.3.0.  

Result 
A comprehensive overview of the research participants involved in this study is systematically 

presented in Table 3. The purpose of this detailed tabulation is to provide a clear understanding of the diversity 

and characteristics of the individuals who contributed the data to this research. 

Table 3. Subject description 

Gender Experiment 

Group 

Control Group Entire Percentage 

Boy 8 9 17 55% 

Girl 8 6 14 45% 

Entire 16 15 31 100% 

Based on Table 3, the majority of subjects in this study were male, with a total of 17 people or 

equivalent to 55% of all research participants. Meanwhile, there were 14 female participants, accounting for 

45% of the total subjects involved. This indicates a fairly balanced proportion between male and female 

participants, although males slightly dominated the composition of the research participants. This gender 

distribution provides a clearer picture of the sample characteristics, which is important for the further analysis 

of the variables tested in this experiment. In addition, the relatively proportional distribution between males 

and females can also help offer more diverse and representative insights into the study’s findings by 

considering gender differences as a factor that may influence the results. 

Table 4. Description of the experimental and control group data 

Subject Experimental Group Subject Control Group 

 Pre test Post test 
Gain 

Score 
 Pre test Post test 

Gain 

Score 

A1 54 60 6 B1 55 58 3 

A2 45 60 15 B2 59 60 1 

A3 35 49 14 B3 21 21 0 

A4 24 41 17 B4 42 40 -2 

A5 33 52 19 B5 30 32 2 

A6 36 53 17 B6 27 30 3 

A7 45 60 15 B7 44 43 -1 

A8 36 58 22 B8 58 60 2 

A9 42 60 18 B9 48 51 3 

A10 36 50 14 B10 46 48 2 

A11 49 60 11 B11 42 43 1 

A12 39 57 18 B12 37 37 0 

A13 37 51 14 B13 39 42 3 

A14 38 53 15 B14 33 35 2 

A15 54 56 2 B15 25 26 1 

    B16 49 47 -2 

Average 40,20 54,67 14,47 Average 40,95 42,05 1,12 

 Based on data from Table 4, before treatment, the experimental group had an average score of 40,20 

and after treatment, an average score of 54,67 with a gain score average of 14,47 which indicated that there 

was an increase in the pattern recognition ability. While the control group before treatment had an average 

score of 40,95 and after treatment, the average score 42,05 with a gain score average of 1,12 which indicated 

there was an increase in the pattern recognition ability, but not that significant, compared to the experimental 

group. 
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Table 5. Cooperative Ability Scores 

Subject 
Experimental 

Group 
Categories Subject 

Control 

Group 
Categories 

A1 15 Medium B1 11 Medium 

A2 19 High B2 16 High 

A3 16 High B3 14 Medium 

A4 10 Low B4 14 Medium 

A5 12 Medium B5 10 Low 

A6 13 Medium B6 17 High 

A7 14 Medium B7 13 Medium 

A8 18 High B8 11 Medium 

A9 14 Medium B9 16 High 

A10 10 Low B10 15 Medium 

A11 17 High B11 15 Medium 

A12 16 High B12 14 Medium 

A13 15 Medium B13 13 Medium 

A14 13 Medium B14 12 Medium 

A15 17 High B15 10 Low 

   B16 13 Medium 

Average 14,6   13,37  

Table 5 shows that in the experimental group, there were six data in the high category, seven data in 

the medium category, and two data in the low category. In the control group, there were 3 data in the high 

category, 11 data in the medium category, and 2 data in the low category. 

Statistical tests were performed to determine if there was a difference in gain scores between the 

experimental and control groups. The results of the data analysis are shown in the table below: 

Table 6. Independent sample t-test results 

 T df p 

Gain Score on Pattern Recognition Ability  10.002  29  < .001  

Based on Table 6, the gain score pattern recognition ability is 10.002 with a p value of less than 0.001. 

This signifies that there is a difference between the gain score of the experimental group and the control group. 

The modeling intervention provides assumptions caused by these variations in profit scores. This calculation 

implies that modeling has a significant effect on early preschool recognition abilities.  

Table 7. Descriptives cooperative ability the experimental group 

  High Medium Low 

Valid  6  7  2  

Mean  17.167  13.714  10.000  

Std. Deviation  1.169  1.113  0.000  

Minimum  16.000  12.000  10.000  

Maximum  19.000  15.000  10.000  

Table 7 shows the distribution of cooperative abilities in the experimental group divided into three 

categories: high, medium, and low. In the high category, there were six subjects with an average score of 

17.167 and a standard deviation of 1.169. The minimum score for this category is 16, and the maximum is 19. 

In the medium category, there were seven subjects with an average score of 13.714 and a standard deviation 

of 1.113. The minimum score in this category is 12, and the maximum is 15. Meanwhile, in the low category, 
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there were only two subjects with an average score of 10.000 and a standard deviation of 0.000, indicating that 

both subjects had the same score, namely 10, for both the minimum and maximum values. This data 

presentation provides a clearer picture of the distribution of cooperative abilities within the experimental group 

as well as the variation among subjects in each cooperative ability category. 

Table 8. Anova results experimental group 

    Preschool student’s collaboration 

Sum of 

Squares 

df Mean 

Square 
F p 

Between Groups 318.233 2 159,117 50,917 <0,001 

Residuals 37.500 12 3,125   

The results of the ANOVA test on the gain score pattern recognition skills based on the cooperative 

ability category showed an average value in the low category of 10.00, in the medium category of 13.714, and 

in the high category of 17.167 with an f value of 50.917 and a p value of <0,001. Because the p value is less 

than 0.05 (p<0.05), it can be concluded that there are differences in the average gain score pattern recognition 

skills based on the cooperative ability category in the experimental group. 

Table 9. Post hoc tests 

   
95% Cl for Mean 

Difference 
   

Category Category 
Mean 

Difference 
Lower Upper 

Std. 

Error 
t Sig. 

High Medium 4,500 1,876 7,124 0,983 4,576 0,002 

 Low 14,500 10,649 18,351 1,443 10,046 <0,001 

Medium Low 10,00 6,219 13,781 1,417 7,055 <0,001 

The results of the post hoc test on the experimental group using the Tukey test, which determines the 

differences in certain groups after significant results in the ANOVA are detected (Agbangba et al., 2024), show 

that the high category with the medium and low categories and the medium category with the low category 

have a sig. value of less than 0.05 (p <0.05). It s means that there were differences in the cooperative ability 

category in the average gain score pattern recognition skills in the experimental group. 

Table 10. Descriptive Cooperative Ability the Control Group 

 High Medium Low 

Valid  3  11  2  

Mean  16.333  14.583  10.000  

Std. Deviation  0.577  5.035  0.000  

Minimum  16.000  11.000  10.000  

Maximum  17.000  30.000  10.000  

Table 10 illustrates the distribution of cooperative abilities in the control group, which was divided 

into three categories: high, medium, and low. In the high category, there were three subjects with an average 

score of 16.333 and a standard deviation of 0.577. The minimum score for this category is 16, and the 

maximum is 17. In the medium category, there were 11 subjects with an average score of 14.583 and a 

relatively large standard deviation of 5.035. The minimum score in this category is 11, and the highest recorded 

score is 30, indicating a very wide range of values. Meanwhile, in the low category, there are only two subjects 

with an average score of 10.000 and a standard deviation of 0.000, which means both subjects have the same 

score of 10 for both the minimum and maximum values. This data presentation provides information about the 

variability of cooperative abilities within the control group, highlighting marked differences between the 

categories of cooperative abilities, especially in the medium category, which had a high standard deviation, 

indicating significant variations in the participants’ scores within that category. 
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Table 11. Anova results control group 

 

    Preschool student’s collaboration 

Sum of Squares df Mean Square F p 

Between Groups 30,114 2 15,057 14,354 <0,001 

Residuals 13,636 13 1,049   

 

The results of the anova test on the gain score pattern recognition skills based on the cooperative 

ability category showed an average value in the low category of 10.00, in the medium category of 14.583, and 

in the high category of 16,333 with an f value of 14.354 and a p value of <0,001. Because the p value is less 

than 0.05 (p<0.05), it can be concluded that there are differences in the average gain score pattern recognition 

skills based on the cooperative ability category in the control group. 

Table 12. Post hoc tests 

   95% Cl for Mean 

Difference 

   

Category Category Mean 

Difference 

Lower Upper Std. Error t Sig. 

High Medium 1,818 0,057 3,580 0,667 2,726 0,043 

 Low 5,000 2,531 7,469 0,935 5,348 <0,001 

Medium Low 3,182 1,103 5,261 0,787 4,041 0,004 

The results of the post-hoc test on the control group using the Tukey test show that the high category 

with the medium and low categories and the medium category with the low category have a sig. value of less 

than 0.05 (p <0.05). s indicates that there were differences in the cooperative ability category in the average 

gain score pattern recognition skills in the control group. 

Table 13. Independent samples t-test 

 t df p 

High Score Cooperative Ability  1.139  7  0.292  

Table 13 shows that the t value is 1.139 with a p value of 0.292. Because the p value is greater than 

0.05 (p>0.05), it indicates that there is no difference in the average value of pattern recognition skills with high 

cooperative ability values based on the group. 

Table 14. Independent samples t-test 

 t df  P 

Medium Score Cooperative Ability  0,847  16  0.410  

Table 14 shows that the t value is 0,847 with a p value of 0.410. Because the p value is greater than 

0.05 (p>0.05), it indicates that there is no difference in the average value of pattern recognition skills with 

medium cooperative ability values based on the group. 

Discussion  
The comparison of pre-test and post-test results between the two groups was analyzed using a 

statistical test on the gain score. The results of the analysis showed that there was a significant difference 

between the experimental and control groups, with a significance value (p) of < 0.001. This value is well below 

the significance limit of 0.05, indicating that the difference is statistically significant. 

Based on these results, it can be concluded that modelling learning strategies have a real influence on 

improving pattern recognition skills in preschool preschool children. Preschool children in the experimental 

group showed a higher increase in scores than preschool preschool children in the control group. This 

strengthens the hypothesis that modelling is an effective method in supporting the development of preschool 

preschool children's cognitive abilities, especially in terms of recognizing patterns. In this context, the use of 
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visual media like patterns card or picture while giving a modelling can concrete stimuli, so the learning process 

with modelling can become more contextual and memorable for preschool children (Aliyah & Faridah, 2025).  

Based on the above results, good preschool children's cooperative skills also have an effect on their 

pattern recognition skills in preschool children. Preschool children with high levels of cooperation showed 

higher gain scores, as supported by the post hoc ptukey test (Moore et al., 2024). Cooperative ability can act 

as a moderator to strengthen treatment (modelling) and pattern recognition skills. These activities involve 

mutual help, sharing of materials, and discussions, which foster a deeper understanding of patterns (Tarım, 

2016). From a child development perspective, cooperative ability is an important part of early childhood social-

emotional development (Blewitt et al., 2018). By working together, children are exposed to multiple 

perspectives in problem solving, which can improve their ability to identify and understand patterns well 

(Stephen et al., 2017). 

Based on these theories, by working together, preschool children are exposed to a variety of 

perspectives in problem-solving that can improve their ability to identify and understand patterns well. Based 

on the results of this study, the level of cooperative skills has an influence on pattern recognition abilities. This 

is in line with the conclusion of Ho et al. (2025), which states that cooperative skills show the final results of 

the pattern form and help in understanding the pattern recognition process. Furthermore, in the context of 

modeling-based learning, collaboration not only supports cognitive learning but also strengthens the affective 

aspect through emotional and social engagement. This is in line with the integrated learning approach proposed 

by Cantor et al. (2019), where social and cognitive skills are developed simultaneously through active and 

meaningful learning. 

This proves that collaboration remains an important aspect of long-term development. Although the 

direct effect of collaboration on pattern recognition is not significant, it is important to support a more complex 

and comprehensive long-term learning process. To encourage the development of cooperative skills among 

preschoolers, teachers must first understand tactics that suit their needs (van der Storm et al. 2021; Adekunle 

et al. 2023). Therefore, the learning process focuses on developing preschoolers' social skills.  

The findings from this study indicate that the implementation of model-based learning strategies has 

a significant impact on pattern recognition skills in early childhood. This intervention not only enhances 

children's cognitive abilities in recognizing patterns but also strengthens their social skills through 

collaboration that occurs during the learning process. This is in line with research by Blewitt et al. (2018), 

which states that socio-emotional learning integrated with the development of cognitive skills, such as pattern 

recognition, can facilitate the holistic development of young children. Furthermore, the use of visual media 

such as pattern cards or images during modeling sessions provides concrete stimuli that help children 

understand and recall the concept of patterns more effectively. Therefore, educators should consider applying 

this method more broadly in the context of early childhood education, both in formal learning in kindergartens 

and group-based activities. 

Although the results of this study demonstrate significant effectiveness, there are several limitations 

that need to be noted. First, the relatively short duration of the intervention may not be sufficient to observe 

long-term changes in children’s pattern recognition skills; therefore, further research with longer durations and 

repeated measurements is needed to observe the sustained impact of this method. Second, this study included 

only children from one type of educational institution, namely kindergarten, which may limit the 

generalizability of these findings to a broader population. Therefore, it is recommended to conduct follow-up 

research involving various types of educational institutions and different age groups, as well as paying attention 

to other external factors, such as parental support and social environment, that can affect children’s 

development. Further research combining modeling-based learning models with other approaches, such as 

group counseling or the use of digital media, may offer new insights into maximizing the developmental 

potential of early childhood (Tarım, 2016). 

Conclusion  
Based on data analysis, there was a significant increase in preschool children's pattern recognition 

abilities, as seen from their pattern recognition scores before and after the intervention. In addition, cooperative 

skills also influence the improvement of children's pattern recognition skills. The results of this study indicate 

that modeling-based instructional strategies have a significant impact on pattern recognition abilities and that 

cooperative skills can strengthen this effect. Therefore, educators should consider implementing modeling-

based strategies in early childhood education, especially when introducing mathematical concepts and patterns 

that can support children’s cognitive development. Furthermore, promoting collaborative activities during 
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modeling sessions can enhance learning outcomes by strengthening social interactions and collaborative 

problem-solving. 

Although the results of this study show significant effectiveness, there are some limitations. First, the 

relatively short duration of the intervention may not have been sufficient to observe long-term changes in 

children’s pattern recognition skills. Therefore, further research with a longer duration and repeated 

measurements is required to assess the sustained impact of this method. Second, this study included only 

children from a single type of educational institution, specifically kindergarten, which may limit the 

generalizability of the findings to a broader population. The study also did not consider other external factors, 

such as parental support and the social environment, which could influence the outcomes of the intervention. 

For future research, it is recommended to broaden the participant base to include various institutional 

backgrounds and age groups. Research can also be conducted with an extended intervention duration to 

observe the long-term effects of modeling-based instructional strategies. In addition, studies integrating other 

approaches, such as group counseling or the use of digital media, could offer new insights into maximizing the 

developmental potential of early childhood. Research involving external factors, such as parental support, as 

well as more holistic intervention approaches, could open the door to developing more effective and 

comprehensive instructional methods.  
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