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 This study explored the association between participation in STEAM-based learning activities and first-grade 

students’ values development. Using a quasi-experimental single-group pretest–posttest design, the study was 
conducted with 30 students attending a public primary school. Data were collected through the Pictorial Values 

Scale for Children, which measures fifteen core values. Over six weeks, students engaged in twelve 

interdisciplinary STEAM activities designed to promote collaboration, problem-solving, and values-oriented 

learning. Benjamini–Hochberg adjusted significance levels were additionally considered to control inflated Type I 

error associated with multiple comparisons. The findings revealed differentiated patterns of change across value 
domains. Patriotism demonstrated the strongest and most consistent improvement, while friendship, empathy, 

diligence, and kindness showed moderate gains. By contrast, self-control, compassion, responsibility, and respect 

reflected only small changes, and honesty, patience, and helpfulness showed no significant overall improvement. 

Overall, STEAM-based instruction appeared to be more strongly associated with socially enacted values than with 

deeply internalized moral dispositions in short-term interventions. 

Keywords: curriculum and instruction, pictorial values scale for children, primary school students, quasi-

experimental design, STEAM, values education 
 

INTRODUCTION 

Values education in the primary school years constitutes a critical foundation for later social, ethical, and civic development, 

and recent curriculum reforms increasingly seek to integrate cognitive and socio-emotional goals within schooling (İnan, 2011; 

Kharozim, 2024). Early primary education represents a particularly sensitive period in which dispositions such as empathy, 

responsibility, and cooperation begin to take shape, making this stage crucial for structured values development (Tanabashi, 

2021). Concurrently, STEAM (Science, Technology, Engineering, Arts, and Mathematics) education has gained prominence as an 

interdisciplinary approach promoting problem-solving, creativity, and conceptual understanding across domains (Spyropoulou 

et al., 2020). Just as cartoons on television can contribute to values development in young children (İnan, 2016), STEAM has also 

more recently been viewed as a pedagogical framework capable of supporting broader developmental outcomes, including socio-

emotional skills and values formation, particularly in early grades where curriculum integration is more flexible (Tanabashi, 2021). 

Research indicates that arts-integrated, inquiry-based STEAM activities enhance engagement and creative expression while 

fostering collaboration, persistence, and responsibility processes closely associated with values development (Huang, 2024). 

Similarly, recent research suggests that STEAM-based science education, grounded in transformative and epistemically inclusive 

perspectives, can extend beyond simply improving task performance and contribute to the development of students’ identities 

(Thapaliya & Luitel, 2026). Because human beings are a whole composed of mind, body, and soul, it is clear that children’s 

education should support cognitive, social, and emotional growth in an integrated manner (Inan & Inan, 2015). 

However, implementation studies also reveal persistent constraints: Many teachers lack sufficient training and practical 

experience to effectively apply STEAM pedagogy, limiting its potential impact on non-cognitive outcomes such as values formation 

(Chuong et al., 2023; Lyu et al., 2024). Thus, the translation of interdisciplinary learning into developmental gains depends heavily 

on instructional capacity and contextual support. Conceptually, STEAM pedagogy aligns well with mechanisms underlying values 

learning. Recent evidence also indicates that teachers tend to view innovative and interdisciplinary educational approaches 

positively, yet frequently report concerns regarding implementation readiness and the need for professional development 

support (Bilen et al., 2016; Kayıran et al., 2026). This suggests that the educational potential of approaches such as STEAM may 
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depend not only on instructional design but also on teachers’ preparedness to integrate emerging pedagogical practices into 

classroom contexts. 

Arts integration and experiential, object-based learning encourage perspective-taking, expression, and collaborative 

responsibility, supporting prosocial orientations central to values education (Kayıran, 2026; Kayıran & Bağçeci, 2025; Li, 2024). 

Comparative studies show that arts inclusion enhances motivation and conceptual understanding while providing alternative 

representational pathways for young learners, reinforcing respect for diverse perspectives and shared responsibility in group work 

(Corrigan et al., 2025). Problem-centered STEAM projects further create authentic contexts in which students negotiate roles, 

share responsibility, and collaboratively solve problems, enabling values such as fairness, cooperation, and helpfulness to be 

enacted rather than merely discussed (Spyropoulou et al., 2020; Tanabashi, 2021). Practitioner accounts likewise suggest that 

when art and design tasks address social or civic themes, they can support moral reasoning and value enactment. Yet such 

potential depends on curriculum designs that treat values as explicit learning goals rather than incidental outcomes (Inan et al., 

2024; Kharozim, 2024). 

Despite these theoretical and practice-based insights, rigorous empirical evidence examining STEAM’s potential contribution 

to values development in early primary education remains limited. Current literature is characterized primarily by localized 

interventions, conceptual discussions, and calls to strengthen teacher preparation, rather than by systematic syntheses 

demonstrating consistent value-related outcomes (Adnan et al., 2023; Chuong et al., 2023; Huang, 2024; Lyu et al., 2024). Moreover, 

researchs linking STEAM to specific value domains among young learners remain scarce, and methodological heterogeneity 

complicates conclusions about STEAM-specific effects. Recent reviews therefore tend to highlight research needs rather than 

provide definitive estimates of STEAM’s impact, emphasizing the necessity of stronger research designs, standardized outcome 

measures, and developmentally appropriate tools capable of capturing value-related changes among young children (Hsiao & Su, 

2021; Huang, 2024; Lyu et al., 2024; Neldarisasmita et al., 2025). Program quality, implementation fidelity, and teacher capacity 

consistently emerge as moderators influencing outcomes, further underscoring the need for carefully designed and evaluated 

interventions. Addressing these gaps, the current quasi-experimental pretest-posttest study investigates how STEAM-based 

instructional activities influence fifteen core values among first-grade students: justice, family unity, diligence, friendship, 

honesty, empathy, kindness, self-control, patience, respect, love, responsibility, compassion, patriotism, and helpfulness. The 

study responds to three interrelated needs identified in recent scholarship: Empirically measuring values as explicit STEAM 

outcomes (Kharozim, 2024); employing developmentally appropriate pictorial assessment tools suitable for young learners 

(Huang, 2024); and generating classroom-based quasi-experimental evidence capable of informing curriculum design and teacher 

preparation aimed at maximizing STEAM’s socio-emotional and moral potential (Lyu et al., 2024). Recent systematic reviews also 

emphasize that successful STEAM implementation depends heavily on instructional quality, interdisciplinary integration, and 

teacher preparedness (Amanova et al., 2025). 

Recent studies also show that STEAM education is increasingly being discussed through broader cultural, artistic, and 

interdisciplinary perspectives. Plageras et al. (2020), for example, demonstrated how STEAM can be used to connect historical and 

cultural content with active learning experiences. Similarly, Lillis (2024) emphasized the importance of artistic pathways in moving 

from STEM to STEAM, highlighting the role of creativity and aesthetic engagement in learning. El Bedewy et al. (2024) further 

showed that transdisciplinary and technology-assisted STEAM practices can be shaped by cultural contexts. These studies support 

the view that STEAM is not limited to science and technology learning alone, but can also provide a flexible pedagogical space for 

social, cultural, and values-oriented learning. 

In sum, the convergence of growing interest in STEAM (e.g., Spyropoulou et al., 2020), theoretical links between integrative 

pedagogy and experiential values learning, and persistent evidence gaps regarding values outcomes in early education justify 

empirical investigations such as the present study. By providing quasi-experimental evidence across fifteen core values using a 

child-centered pictorial assessment approach, this research contributes to addressing existing gaps while offering practical 

insights for educators seeking to employ STEAM pedagogy to support both cognitive and moral development in primary 

education. 

METHOD 

Research Design 

This study employed a quasi-experimental single-group pretest–posttest design to examine changes in first-grade students’ 

values development following participation in STEAM-based learning activities. In this research, measurements obtained from the 

same group before and after intervention enable evaluation of instructional impact through comparative analysis. 

Although a control group was not included, the single-group pretest-posttest design was preferred due to contextual and 

ethical considerations. The intervention was implemented within a naturally existing classroom setting, and all students were 

provided access to the STEAM-based instructional program to ensure educational equity. Therefore, the study focuses on within-

group change over time rather than making strong causal comparisons between experimental and control conditions. While this 

design allows examination of instructional impact, potential internal validity threats such as maturation or testing effects should 

be considered when interpreting the findings. Accordingly, the findings should be interpreted as exploratory and associational 

rather than as definitive causal evidence regarding the effects of STEAM-based instruction on values development. 
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Participants 

The study group consisted of 30 first-grade primary school students enrolled in a public primary school during the 2025–2026 

academic year. Participants were selected using convenience sampling based on accessibility and voluntary participation. 

Institutional approval and parental consent were obtained prior to data collection, and ethical procedures concerning child 

participation were followed throughout the study. 

The participating children were between 6 and 7 years of age, which is developmentally consistent with first-grade primary 

education in Türkiye. The school was located in a middle socioeconomic urban context. Because the study was conducted within 

a naturally existing classroom setting, all students in the classroom participated in the intervention process in order to preserve 

instructional continuity and educational equity. 

Although demographic information such as age and grade level was collected, gender information was not systematically 

recorded during the data collection process. Therefore, gender-based analyses could not be conducted, which should be 

considered a limitation when interpreting the findings. 

Data Collection Instrument 

Values awareness was measured using the Pictorial Values Scale for Children (PVSC) developed by Kayıran (2025), which 

demonstrates satisfactory validity and reliability for preschool and primary school children. The PVSC was originally developed 

through comprehensive scale development procedures including expert review, content validation, exploratory analyses, and 

reliability testing appropriate for early childhood assessment. Construct validity evidence reported in the original study supports 

the multidimensional structure representing fifteen distinct values. Given that the present study employed an already validated 

instrument, additional item-level validity testing was not conducted. Instead, internal consistency reliability was re-examined 

within the current sample to confirm measurement stability. Although the original scale development study established 

satisfactory construct validity evidence for the instrument, construct validity was not re-examined within the present sample 

because the relatively small sample size was not suitable for stable factor-analytic procedures. Accordingly, the current study 

focused on internal consistency reliability and instructional application rather than psychometric revalidation. The scale 

measures fifteen values: justice, family unity, diligence, friendship, honesty, empathy, kindness, self-control, patience, respect, 

love, responsibility, compassion, patriotism, and helpfulness. Each value is represented through five visual scenarios appropriate 

to children’s developmental levels. In each set, three visuals represent the target value, while two functions as distractors 

depicting inconsistent behaviors. 

Scoring Procedure 

Responses were collected using a three-point pictorial Likert-type scale suitable for young learners (smiling, neutral, and sad 

faces). For visuals representing the correct value, responses were scored from 1 to 3 points in ascending order, whereas scoring 

was reversed for distractor visuals. Scores obtained from correct visuals were summed and distractor scores subtracted, 

producing value scores ranging from 1 to 15. Interpretation intervals proposed by Kayıran (2025) classify mean scores as low, 

moderate, or high value recognition levels. 

Implementation Process 

The study was conducted in three stages: Pretest, intervention, and posttest. Initially, the PVSC was administered individually 

to participants. Subsequently, students participated in a six-week STEAM-based instructional program comprising twelve sessions 

conducted twice weekly. At the end of the intervention, the same instrument was re-administered to evaluate changes in values 

awareness. 

Structure of STEAM-Based Instruction 

The instructional program was designed using an interdisciplinary STEAM framework integrating science, technology, 

engineering, arts, and mathematics within values-oriented learning activities adapted to first-grade developmental 

characteristics. Activities promoted collaboration, problem-solving, creative production, and experiential learning while 

embedding values such as justice, cooperation, responsibility, empathy, and respect within authentic learning contexts. 

Activities incorporated observation, collaborative design, artistic expression, dramatization, storytelling, music, and game-

based learning to support both cognitive and affective development. Instruction emphasized active participation, cooperation, 

experiential engagement, and connections between classroom learning and daily life. STEAM tasks were intentionally structured 

to embed targeted value domains within authentic and collaborative learning experiences appropriate to first-grade 

developmental characteristics. Limited family involvement was also encouraged through home-based reflection and discussion 

activities. 

To enhance methodological transparency and support replicability, the general structure of the six-week STEAM-based 

instructional program is summarized in Table 1. The table presents the thematic focus, interdisciplinary STEAM components, 

learning activities, targeted values, instructional roles, materials, and implementation contexts associated with each weekly 

session. 
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Throughout the intervention process, activities were implemented by the classroom teacher in collaboration with the 

researchers using standardized instructional plans prepared prior to implementation. The instructional process emphasized 

active participation, collaborative learning, creative production, and value-oriented reflection appropriate to early primary 

education settings. 

Intervention Fidelity 

To support implementation consistency, all activities were conducted by the same classroom teacher using pre-prepared 

instructional plans developed collaboratively with the researchers prior to implementation. Weekly activity guidelines, 

instructional sequences, materials, and targeted value components were standardized across sessions in order to maintain 

procedural consistency throughout the six-week intervention process. 

In addition, the researchers monitored the overall implementation process through regular communication and review of 

instructional progress. However, no formal fidelity observation checklist or independent implementation monitoring procedure 

was employed. Therefore, consistency in instructional delivery could not be systematically verified, which constitutes a 

methodological limitation of the study. 

Data Analysis 

Prior to statistical analyses, the assumption of normality was examined for the difference scores (posttest–pretest) using 

skewness and kurtosis coefficients. The values were found to fall within the acceptable range of −1.5 to +1.5, indicating 

approximate normal distribution and supporting the use of parametric procedures (Tabachnick & Fidell, 2013). 

To examine pretest–posttest changes across value domains, paired samples t-tests were conducted. Since the same 

participants were measured at two time points, the analyses were based on dependent observations. Degrees of freedom were 

calculated as n − 1 (df = 29). Statistical significance was evaluated at the .05 level. 

In addition to total value scores, item-level analyses were conducted to examine students’ differentiation between value-

consistent and value-inconsistent visual scenarios, with illustrative examples for the Justice (Fairness) and Family Unity values 

presented in Tables 2 and 3, respectively. Because each value domain includes both target and distractor visuals, analyzing item-

level change provides a more nuanced understanding of recognition accuracy and conceptual discrimination. This approach 

Table 1. Structure of the six-week STEAM-based values education program 

Week Session Theme 
STEAM 

Components 
Learning Activities Targeted Values 

Teacher 

Role 
Student Role Materials Context 

1 Helping Our 
Environment 

Science + Art Recycling design 
activity and 

environmental 

poster creation 

Responsibility, 
helpfulness 

Facilitator 
and guide 

Collaborative 
designer 

Recyclable 
materials, 

colored paper 

Group work 

1 Building 

Together 

Engineering + 

Mathematics 

Constructing simple 

structures 
collaboratively 

Cooperation, 

friendship 

Organizer Team-based 

problem solver 

Blocks, rulers, 

cardboard 

Small-group 

activity 

2 Fair Solutions Engineering + 

Arts 

Designing fair-

sharing scenarios 

through role-play 

Justice, empathy Discussion 

moderator 

Active 

participant 

Scenario cards, 

drawings 

Cooperative 

learning 

2 Our Community 

Values 

Science + Art Community-themed 

visual storytelling 

Patriotism, 

respect 

Facilitator Story creator Art supplies, 

visuals 

Whole-class 

discussion 

3 Feelings and 

Communication 

Arts + 

Technology 

Digital emotion 

cards and 
dramatization 

Empathy, 

kindness 

Emotional 

support 
facilitator 

Performer and 

observer 

Tablets, 

emotion visuals 

Pair work 

3 Solving Problems 

Together 

Engineering + 

Mathematics 

Collaborative 

puzzle-solving tasks 

Self-control, 

diligence 

Process 

guide 

Collaborative 

learner 

Logic games, 

worksheets 

Small-group 

activity 

4 Designing Helpful 

Tools 

Engineering + 

Science 

Creating simple 

tools for helping 

others 

Helpfulness, 

responsibility 

Facilitator Creative 

designer 

Craft materials Group-based 

production 

4 Respect in Daily 

Life 

Arts + Drama Role-playing 

respectful behaviors 

Respect, 

patience 

Classroom 

moderator 

Role-play 

participant 

Drama cards Interactive 

classroom 

5 Stories of 

Honesty 

Arts + Literacy Story completion 

and illustration 

tasks 

Honesty, justice Story 

facilitator 

Reflective 

participant 

Story cards, 

markers 

Individual and 

group work 

5 Caring for Others Science + Arts Health and care-

themed 

collaborative 
projects 

Compassion, 

kindness 

Guide and 

observer 

Cooperative 

learner 

Posters, visual 

materials 

Cooperative 

learning 

6 Working with 

Persistence 

Mathematics + 

Engineering 

Completing 

challenging design 

tasks 

Diligence, self-

control 

Motivator Problem solver STEM kits, 

worksheets 

Team-based 

learning 

6 Celebrating 

Shared Values 

Integrated 

STEAM 

Group exhibition 

and reflective 

presentations 

Patriotism, 

friendship, 

cooperation 

Facilitator 

and 

evaluator 

Presenter and 

collaborator 

Student 

products, 

presentation 
materials 

Whole-class 

presentation 
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allows detection of contextual shifts that may not be fully captured by aggregated total scores, particularly in short-term 

interventions. In addition to statistical significance testing, effect sizes were calculated using Cohen’s d for dependent samples in 

order to determine the magnitude of observed changes. This approach enabled a more comprehensive interpretation of 

intervention effects across value domains. 

Because multiple paired-samples t-tests were conducted across fifteen value domains, the Benjamini–Hochberg false 

discovery rate (FDR) correction procedure was additionally applied in order to reduce the risk of inflated Type I error while 

maintaining statistical power. Adjusted significance levels were considered when interpreting the statistical findings across value 

domains. 

Given the sample size (N = 30), the study was considered sufficiently powered to detect medium-to-large within-group effects; 

however, smaller effects may not have been detected reliably. Therefore, findings associated with small effect sizes should be 

interpreted cautiously, particularly in relation to statistical stability and generalizability. 

Reliability 

Internal consistency of the PVSC was evaluated using Cronbach’s alpha. The original scale reported an alpha value of .91 

(Kayıran, 2025), while analysis within the present sample yielded an alpha coefficient of .89, indicating high reliability. Accordingly, 

the instrument was considered reliable for assessing values awareness in this study. 

FINDINGS 

The following section presents the findings regarding the examination of fifteen values within the scope of the STEAM-based 

intervention. 

Pretest and posttest scores related to the value of justice (fairness) were compared using a paired samples t-test. The results 

indicated statistically significant changes in students’ awareness of the justice value following the intervention. Among the images 

representing the correct value, posttest scores for Image 1 (M = 2.43, SD = .63) were significantly higher than pretest scores (M = 

1.87, SD = .63), t(29) = -4.96, p < .001. Similarly, for Image 3, the posttest mean (M = 2.93, SD = .25) was significantly higher than the 

pretest mean (M = 2.20, SD = .61), t(29) = -6.28, p < .001. A significant increase was also observed for Image 5, t(29) = -2.76, p = .010. 

For the distractor images (Image 2 and Image 4), posttest scores significantly decreased (Image 2: t(29) = 4.96, p < .001; Image 4: 

t(29) = 3.03, p = .005). This finding suggests that students were better able to distinguish unfair behaviors following the 

intervention. When total scores were examined, the posttest mean (M = 10.77, SD = .82) was significantly higher than the pretest 

mean (M = 10.10, SD = 1.16), t(29) = -2.94, p = .006. These results demonstrate that the STEAM-based intervention significantly 

improved students’ overall awareness of the justice value. Effect size analyses revealed large effects for Image 1, Image 2, and 

Image 3 (d ≥ .80), indicating a strong impact of the intervention on students’ ability to recognize justice-related behaviors. The 

medium effect size obtained for the total score (d = .54) suggests that the intervention produced a statistically significant and 

pedagogically meaningful improvement in overall value awareness. 

The analysis results for the family unity value indicate statistically significant differences between pretest and posttest scores 

across all five images (p < .001). For the images representing the correct value (Image 1, Image 3, and Image 5), posttest scores 

increased significantly. For the distractor images (Image 2 and Image 4), posttest scores significantly decreased, suggesting that 

students were better able to distinguish behaviors that do not represent family unity after the intervention. Effect size analyses 

revealed very large effects across all images (d > 1.00). In particular, the effect size obtained for Image 4 (d = 2.95) indicates a very 

strong intervention effect. However, the increase observed in total scores was not statistically significant, t(29) = -1.84, p = .077. 

Table 2. Paired samples t-test results for the justice (Fairness) Value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 1.87 (.63) 2.43 (.63) -4.96 29 <.001 0.91 Large 

Image 2 1.63 (.67) 1.07 (.25) 4.96 29 <.001 0.91 Large 

Image 3 2.20 (.61) 2.93 (.25) -6.28 29 <.001 1.15 Very Large 

Image 4 2.20 (.76) 1.80 (.61) 3.03 29 .005** 0.55 Medium 

Image 5 2.20 (.66) 2.53 (.63) -2.76 29 .010* 0.50 Medium 

Total 10.10 (1.16) 10.77 (.82) -2.94 29 .006** 0.54 Medium 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 
sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 

Table 3. Paired samples t-test results for the family unity value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 2.00 (.37) 2.73 (.45) -7.71 29 <.001 1.41 Very Large 

Image 2 1.83 (.38) 1.00 (.00) 12.04 29 <.001 2.20 Very Large 

Image 3 2.30 (.47) 2.90 (.31) -5.84 29 <.001 1.07 Very Large 

Image 4 2.13 (.35) 1.23 (.43) 16.16 29 <.001 2.95 Very Large 

Image 5 2.27 (.45) 3.00 (.00) -8.93 29 <.001 1.63 Very Large 

Total 10.53 (.86) 10.87 (.35) -1.84 29 .077 0.34 Small 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 
sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 
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The effect size for the total score was small (d = .34). This suggests that while the intervention had a strong effect on individual 

behavior discrimination, it did not produce a statistically significant overall change in the total scale score. 

Pretest and posttest scores related to the diligence value were compared using a paired samples t-test, and the results are 

presented in Table 4. Statistically significant differences were found across all images (p < .01). For the correct images (Image 1, 

Image 3, and Image 5), posttest means increased significantly. Notably, a large effect size was observed for Image 1 (d = 1.00). In 

Image 3, all students obtained the highest score in the posttest (SD = .00), indicating a strong intervention effect. For the distractor 

images (Image 2 and Image 4), posttest scores decreased significantly, suggesting improved discrimination ability. When total 

scores were examined, the posttest mean (M = 11.27) was significantly higher than the pretest mean (M = 10.77), t(29) = -2.48, p = 

.019. The effect size for the total score was medium (d = .45), indicating a statistically significant and pedagogically meaningful 

improvement in overall diligence awareness. 

Pretest and posttest scores for the friendship value were compared using a paired samples t-test, and the results are presented 

in Table 5. Significant increases were observed in Image 1, Image 3, and Image 5. In particular, a medium-to-large effect size was 

obtained for Image 5 (d = .68). No statistically significant differences were found for Image 2 and Image 4 (p > .05), suggesting that 

the intervention did not produce significant changes in discrimination ability for certain behavioral examples. When total scores 

were examined, the posttest mean (M = 13.50) was significantly higher than the pretest mean (M = 12.40), t(29) = -3.37, p = .002. 

The effect size for the total score was medium-to-large (d = .62), indicating a statistically significant and pedagogically meaningful 

improvement in overall friendship awareness. 

Pretest and posttest scores related to the honesty value were compared using a paired samples t-test, and the results are 

presented in Table 6. The results indicated no statistically significant differences across any image or in the total score (p > .05). 

Effect size analyses revealed that all effect sizes were small or negligible (d < .20). These findings suggest that the intervention did 

not produce a meaningful change in students’ awareness of the honesty value. Regarding the total score, the posttest mean (M = 

10.47) did not significantly differ from the pretest mean (M = 10.23), t(29) = -0.55, p = .590. The effect size was small (d = .10). 

Pretest and posttest scores related to the empathy value were compared using a paired samples t-test, and the results are 

presented in Table 7. The results indicated no statistically significant differences at the individual image level (p > .05). For Image 

1, the pretest and posttest means were identical, indicating no observable change. However, when total scores were examined, 

the posttest mean (M = 14.27) was significantly higher than the pretest mean (M = 13.60), t(29) = -2.57, p = .016. The effect size for 

the total score was medium (d = .47). These findings suggest that while the intervention did not produce marked changes in 

individual behavior discrimination, it resulted in an overall increase in general empathy awareness. 

Table 4. Paired samples t-test results for the diligence value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 2.00 (.53) 2.57 (.57) -5.46 29 <.001 1.00 Large 

Image 2 1.57 (.63) 1.17 (.46) 4.40 29 <.001 0.80 Large 

Image 3 2.60 (.50) 3.00 (.00) -4.40 29 <.001 0.80 Large 

Image 4 2.17 (.59) 1.73 (.78) 4.71 29 <.001 0.86 Large 

Image 5 2.43 (.57) 2.80 (.41) -3.61 29 .001** 0.66 Medium–Large 

Total 10.77 (1.38) 11.27 (1.11) -2.48 29 .019* 0.45 Medium 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 
sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 

Table 5. Paired samples t-test results for the friendship value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 2.87 (.35) 3.00 (.00) -2.11 29 .043* 0.39 Small–Medium 

Image 2 2.33 (.71) 2.27 (.74) 0.39 29 .702 0.07 Negligible 

Image 3 2.80 (.41) 3.00 (.00) -2.69 29 .012* 0.49 Medium 

Image 4 2.03 (.89) 2.40 (.81) -1.65 29 .110 0.30 Small 

Image 5 2.37 (.61) 2.83 (.38) -3.75 29 .001** 0.68 Medium–Large 

Total 12.40 (1.35) 13.50 (1.25) -3.37 29 .002** 0.62 Medium–Large 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 
sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 

Table 6. Paired samples t-test results for the honesty value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 2.07 (.78) 2.23 (.90) -1.22 29 .231 0.22 Small 

Image 2 1.23 (.57) 1.27 (.52) -0.30 29 .769 0.05 Negligible 

Image 3 2.60 (.62) 2.67 (.66) -0.40 29 .690 0.07 Negligible 

Image 4 1.63 (.85) 1.67 (.80) -0.20 29 .845 0.04 Negligible 

Image 5 2.70 (.60) 2.63 (.67) 0.49 29 .625 0.09 Negligible 

Total 10.23 (1.79) 10.47 (2.30) -0.55 29 .590 0.10 Small 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 

sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 
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Pretest and posttest scores related to the kindness value were compared using a paired samples t-test, and the results are 

presented in Table 8. No statistically significant differences were found at the individual image level (p > .05). Effect sizes were 

small or negligible (d < .30). However, when total scores were examined, the posttest mean (M = 13.17) was significantly higher 

than the pretest mean (M = 12.80), t(29) = -2.16, p = .039. The effect size for the total score was small-to-medium (d = .40). These 

findings indicate that while the intervention did not produce strong changes in individual behavior discrimination, it resulted in a 

statistically significant increase in overall kindness awareness. 

Pretest and posttest scores for the self-control value were compared using a paired samples t-test, and the results are 

presented in Table 9. Statistically significant differences were found across all images (p < .01). For the correct images (Image 1, 

Image 3, and Image 5), posttest scores increased significantly. A very large effect was observed for Image 2 (d = 1.26). For the 

distractor images (Image 2 and Image 4), posttest scores significantly decreased, indicating improved discrimination of behaviors 

not representing self-control. However, the increase observed in the total score was not statistically significant, t(29) = -1.32, p = 

.197. The effect size for the total score was small (d = .24), suggesting that while the intervention strongly affected individual 

behavior discrimination, it did not produce a significant overall change in total self-control awareness. 

Pretest and posttest scores for the patience value were compared using a paired samples t-test, and the results are presented 

in Table 10. No statistically significant differences were found across any image or in the total score (p > .05). Effect sizes were 

negligible across all measures (d < .20). The identical pretest and posttest total means (t(29) = 0.00, p = 1.000) indicate that the 

intervention did not produce any observable change in overall patience awareness. This finding may suggest that patience is more 

resistant to short-term interventions or that baseline levels were already relatively stable. 

Table 7. Paired samples t-test results for the empathy value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 2.97 (.18) 2.97 (.18) 0.00 29 1.000 0.00 None 

Image 2 2.57 (.68) 2.80 (.61) -1.65 29 .109 0.30 Small 

Image 3 2.87 (.35) 2.93 (.25) -1.00 29 .326 0.18 Small 

Image 4 2.63 (.56) 2.77 (.57) -1.28 29 .211 0.23 Small 

Image 5 2.57 (.57) 2.80 (.41) -1.76 29 .090 0.32 Small 

Total 13.60 (1.35) 14.27 (1.17) -2.57 29 .016* 0.47 Medium 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 
sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 

Table 8. Paired samples t-test results for the kindness value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 2.90 (.40) 3.00 (.00) -1.36 29 .184 0.25 Small 

Image 2 2.10 (.84) 2.17 (.99) -0.70 29 .489 0.13 Negligible 

Image 3 2.90 (.40) 2.97 (.18) -1.00 29 .326 0.18 Small 

Image 4 2.13 (.94) 2.20 (.96) -0.81 29 .423 0.15 Negligible 

Image 5 2.77 (.50) 2.83 (.46) -1.44 29 .161 0.26 Small 

Total 12.80 (1.81) 13.17 (1.86) -2.16 29 .039* 0.40 Medium 

(Borderline) 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 

sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 

Table 9. Paired samples t-test results for the self-control value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 2.17 (.65) 2.73 (.45) -4.26 29 <.001 0.78 Large 

Image 2 2.07 (.69) 1.13 (.35) 6.91 29 <.001 1.26 Very Large 

Image 3 1.83 (.79) 2.73 (.52) -4.79 29 <.001 0.88 Large 

Image 4 1.93 (.64) 1.20 (.48) 4.10 29 <.001 0.75 Large 

Image 5 2.13 (.73) 2.70 (.54) -2.98 29 .006** 0.54 Medium 

Total 10.13 (1.53) 10.50 (.73) -1.32 29 .197 0.24 Small 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 
sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 

Table 10. Paired samples t-test results for the patience value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 1.57 (.77) 1.67 (.80) -0.50 29 .620 0.09 Negligible 

Image 2 1.20 (.48) 1.23 (.57) -0.23 29 .823 0.04 Negligible 

Image 3 2.27 (.78) 2.30 (.84) -0.15 29 .879 0.03 Negligible 

Image 4 2.00 (.79) 1.87 (.73) 0.81 29 .423 0.15 Small 

Image 5 2.77 (.50) 2.73 (.58) 0.30 29 .769 0.05 Negligible 

Total 9.80 (2.12) 9.80 (2.23) 0.00 29 1.000 0.00 None 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 

sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 
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Pretest and posttest scores for the respect value were compared using a paired samples t-test, and the results are presented 

in Table 11. No statistically significant differences were found across individual images or in the total score (p > .05). Effect sizes 

were small or negligible (d < .35). Although an increase was observed in Image 5, this difference was not statistically significant (p 

= .083). Similarly, total respect scores did not differ significantly between pretest and posttest (t(29) = -0.96, p = .345), indicating 

no meaningful intervention effect on respect awareness. 

Pretest and posttest scores for the love value were analyzed using a paired samples t-test, and the results are presented in 

Table 12. Significant differences were observed across all five images (p < .05). Image 1 showed a significant increase in posttest 

scores (d = .84, large effect). Image 2 demonstrated a significant decrease with a very large effect (d = 1.48). Images 3 and 5 showed 

medium-level effects (d ≈ .50), while Image 4 showed a large effect (d = .78). However, no statistically significant difference was 

found in the total love score (t(29) = -0.48, p = .634, d = .09). This suggests that despite directional changes in individual items, the 

overall total score may have balanced out. 

Pretest and posttest scores for the responsibility value were analyzed using a paired samples t-test, and the results are 

presented in Table 13. No statistically significant differences were found in any sub-item or in the total score (p > .05). Effect sizes 

were small or negligible across all measures. Although the pretest mean for Image 1 was higher than the posttest mean, this 

difference was not significant (t(29) = 1.56, p = .130, d = .28). Overall, the intervention did not produce a meaningful cognitive or 

attitudinal change in responsibility. 

The paired-samples t-test results for the compassion value are presented in Table 14. No statistically significant differences 

were found for compassion at the item or total level (p > .05). Image 3 approached significance (p = .083) with a small-to-medium 

effect size (d = .33), yet this difference did not reach statistical significance. Overall, the intervention did not produce a statistically 

meaningful change in compassion awareness. 

Table 11.  Paired samples t-test results for the respect value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 2.87 (.43) 2.90 (.40) -0.57 29 .573 0.10 Negligible 

Image 2 1.90 (.80) 1.87 (.73) 0.21 29 .839 0.04 Negligible 

Image 3 2.50 (.78) 2.73 (.58) -1.32 29 .199 0.24 Small 

Image 4 1.33 (.48) 1.23 (.43) 0.83 29 .415 0.15 Small 

Image 5 2.90 (.31) 3.00 (.00) -1.80 29 .083 0.33 Small–Medium 

Total 11.50 (1.04) 11.73 (.74) -0.96 29 .345 0.18 Small 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 
sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 

Table 12.  Paired samples t-test results for the love value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 2.03 (.76) 2.77 (.43) -4.63 29 <.001 0.84 Large 

Image 2 2.37 (.67) 1.47 (.51) 8.12 29 <.001 1.48 Very Large 

Image 3 2.20 (.76) 2.60 (.56) -2.69 29 .012 0.49 Medium 

Image 4 1.93 (.78) 1.37 (.49) 4.26 29 <.001 0.78 Large 

Image 5 2.03 (.85) 2.53 (.57) -2.92 29 .007 0.53 Medium 

Total 10.57 (1.87) 10.73 (1.48) -0.48 29 .634 0.09 Negligible 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 
sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 

Table 13.  Paired samples t-test results for the responsibility value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 1.93 (.87) 1.63 (.76) 1.56 29 .130 0.28 Small 

Image 2 1.23 (.50) 1.30 (.65) -0.44 29 .662 0.08 Negligible 

Image 3 2.50 (.68) 2.43 (.73) 0.34 29 .738 0.06 Negligible 

Image 4 2.00 (.74) 1.87 (.78) 0.81 29 .423 0.15 Small 

Image 5 2.77 (.43) 2.70 (.65) 0.47 29 .645 0.09 Negligible 

Total 10.43 (2.01) 9.93 (2.45) 0.96 29 .346 0.17 Small 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 

sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 

Table 14.  Paired samples t-test results for the compassion value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 1.70 (.79) 1.77 (.86) -0.42 29 .677 0.08 Negligible 

Image 2 1.23 (.57) 1.20 (.48) 0.33 29 .745 0.06 Negligible 

Image 3 2.63 (.61) 2.33 (.76) 1.80 29 .083 0.33 Small–Medium 

Image 4 1.63 (.85) 1.33 (.66) 1.66 29 .107 0.30 Small 

Image 5 2.70 (.60) 2.53 (.78) 0.90 29 .378 0.16 Small 

Total 9.90 (1.45) 9.17 (2.12) 1.60 29 .122 0.29 Small 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 

sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 
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As shown in Table 15, significant differences were observed across all items and in the total score for patriotism (p < .01). Large 

effect sizes were found for most items, with a very large effect for Image 5 (d = 1.26). The total score also increased significantly 

(t(29) = -5.19, p < .001, d = .95), indicating a strong and consistent intervention effect on patriotism. 

As shown in Table 16, significant differences were found in Images 1, 2, 3, and 5 (p < .05), with medium-level effect sizes (d ≈ 

.46–.60). Image 4 did not reach statistical significance. However, total helpfulness scores remained identical between pretest and 

posttest (t(29) = 0.00, p = 1.000), suggesting that directional item-level changes balanced out at the aggregate level. 

Table 17 presents the comparison of total scores across all values following the Benjamini–Hochberg false discovery rate 

correction procedure. Friendship and justice also retained comparatively stronger patterns following adjustment for multiple 

comparisons. 

Empathy, diligence, and kindness demonstrated comparatively more tentative patterns of change. Although these domains 

showed statistically significant differences in the unadjusted analyses, they did not remain statistically significant after the 

Benjamini–Hochberg correction procedure. Therefore, these changes should not be interpreted as robust intervention outcomes, 

but rather as tentative improvements that require cautious interpretation and further confirmation in future studies. 

Values such as self-control, family unity, compassion, responsibility, respect, honesty, patience, and helpfulness 

demonstrated limited or non-significant changes at the total-score level following adjustment procedures. 

Smaller effect sizes were identified for self-control, family unity, compassion, responsibility, and respect. These dimensions 

are more closely associated with self-regulation, moral judgment, and internalized control mechanisms. The relatively modest 

magnitude of change suggests that such values may be less susceptible to short-term instructional interventions and may instead 

require sustained, experiential, and behavior-oriented learning processes to achieve more pronounced development. 

Table 15.  Paired samples t-test results for the patriotism value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 2.20 (.66) 2.87 (.43) -4.55 29 <.001 0.83 Large 

Image 2 1.67 (.76) 1.17 (.46) 2.92 29 .007 0.53 Medium 

Image 3 2.03 (.67) 2.83 (.46) -4.74 29 <.001 0.87 Large 

Image 4 1.90 (.88) 1.10 (.31) 4.56 29 <.001 0.83 Large 

Image 5 2.03 (.76) 3.00 (.00) -6.92 29 <.001 1.26 Very Large 

Total 9.83 (1.12) 10.97 (.56) -5.19 29 <.001 0.95 Large 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 
sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 

Table 16.  Paired samples t-test results for the helpfulness value (N = 30) 

Measure Pretest Mean (SD) Posttest Mean (SD) t df p Cohen’s d Effect Size 

Image 1 2.57 (.73) 2.90 (.31) -2.57 29 .016 0.47 Medium 

Image 2 2.17 (.79) 1.50 (.78) 3.25 29 .003 0.59 Medium 

Image 3 2.40 (.81) 2.83 (.46) -3.26 29 .003 0.60 Medium 

Image 4 1.77 (.73) 1.40 (.77) 1.88 29 .070 0.34 Small–Medium 

Image 5 2.70 (.60) 2.97 (.18) -2.50 29 .018 0.46 Medium 

Total 11.60 (2.25) 11.60 (1.40) 0.00 29 1.000 0.00 None 

*p < .05, **p < .01, ***p < .001; Note. A paired samples t-test was conducted. Cohen’s d values were calculated using the formula d = t/√n. Effect 
sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 

Table 17.  Comparison of total scores across all values with Benjamini–Hochberg adjusted significance levels (N = 30) 

Rank Value Pretest Mean (SD) Posttest Mean (SD) t df p Adjusted p (BH-FDR) Cohen’s d Effect Size 

1 Patriotism 9.83 (1.12) 10.97 (.56) -5.19 29 <.001 <.001 0.95 Large 

2 Friendship 12.40 (1.35) 13.50 (1.25) -3.37 29 .002 .015 0.62 Medium–Large 

3 Justice 10.10 (1.16) 10.77 (.82) -2.94 29 .006 .030 0.54 Medium 

4 Empathy 13.60 (1.35) 14.27 (1.17) -2.57 29 .016 .060 0.47 Medium 

5 Diligence 10.77 (1.38) 11.27 (1.11) -2.48 29 .019 .057 0.45 Medium 

6 Kindness 12.80 (1.81) 13.17 (1.86) -2.16 29 .039 .098 0.40 Small–Medium 

7 Family Unity 10.53 (.86) 10.87 (.35) -1.84 29 .077 .165 0.34 Small 

8 Compassion 9.90 (1.45) 9.17 (2.12) 1.60 29 .122 .229 0.29 Small 

9 Self-Control 10.13 (1.53) 10.50 (.73) -1.32 29 .197 .329 0.24 Small 

10 Respect 11.50 (1.04) 11.73 (.74) -0.96 29 .345 .518 0.18 Small 

11 Responsibility 10.43 (2.01) 9.93 (2.45) 0.96 29 .346 .472 0.17 Small 

12 Honesty 10.23 (1.79) 10.47 (2.30) -0.55 29 .590 .737 0.10 Very Small 

13 Love 10.57 (1.87) 10.73 (1.48) -0.48 29 .634 .731 0.09 Very Small 

14 Patience 9.80 (2.12) 9.80 (2.23) 0.00 29 1.000 1.000 0.00 None 

15 Helpfulness 11.60 (2.25) 11.60 (1.40) 0.00 29 1.000 1.000 0.00 None 

Note. Benjamini–Hochberg false discovery rate correction was applied across the fifteen total-score comparisons in order to control inflated Type 
I error associated with multiple statistical testing. *p < .05, **p < .01, ***p < .001. A paired samples t-test was conducted. Cohen’s d values were 

calculated using the formula d = t/√n. Effect sizes were interpreted as approximately .20 = small, .50 = medium, and .80 = large. 
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Values that remained statistically non-significant or negligible at the total score level included helpfulness, honesty, and 

patience. Notably, although certain item-level changes were detected for helpfulness and love, the absence of change in aggregate 

scores suggests that increases in some behavioral representations may have been offset by more critical evaluations in others. 

This pattern may reflect a contextual recalibration of value interpretation rather than a uniform directional shift. 

Taken together, the findings indicate that the intervention exerted stronger influence on emotionally salient and collectively 

oriented values, while producing comparatively limited change in character-based and deeply internalized moral dispositions. 

From a theoretical standpoint, this distinction is noteworthy: short-term or scenario-based instructional designs may be 

particularly effective in mobilizing social and collective value domains, whereas enduring character traits likely require longer-

term, practice-based, and experience-driven pedagogical approaches. 

Overall, the integrated pattern demonstrates that the intervention exhibited a selective effect profile, with the magnitude and 

direction of change varying systematically according to the structural nature of the value domain. 

DISCUSSION 

Previous research has shown that STEAM-based instructional activities can integrate values education effectively (Adnan et 

al., 2023). However, most studies do not examine pretest–posttest changes across distinct value domains. The present findings 

provide a more differentiated picture of how specific values respond to short-term STEAM-based interventions. Importantly, 

because multiple statistical comparisons were conducted across value domains, Benjamini–Hochberg adjusted significance levels 

were also considered. Accordingly, some findings should be interpreted as exploratory and tentative rather than definitive. 

The results reveal a selective pattern of change rather than a uniform transformation across value domains. The strongest and 

most consistent pattern of change emerged in patriotism, with a large effect size (d = .95). Moderate effects were observed for 

friendship, which remained statistically significant after the Benjamini–Hochberg adjustment. Empathy, diligence, and kindness 

showed small-to-moderate changes in the unadjusted analyses; however, these improvements did not remain statistically 

significant after correction for multiple comparisons and should therefore be interpreted as tentative. These findings suggest that 

participation in STEAM-based learning environments may be associated with increased sensitivity toward collective identity and 

socially interactive values, while having more limited short-term influence on deeply internalized character dispositions. 

The strong effect on patriotism may be explained by the collaborative and product-oriented nature of STEAM activities. 

Project-based learning environments emphasize shared goals, group accountability, and public presentation of outcomes. Such 

contexts may support the development of collective belonging and civic-oriented attitudes, especially when tasks are framed 

around community or societal themes (Sochacka et al., 2016; Wu & Chang, 2023). Research indicates that collaborative design and 

maker-centered pedagogies increase students’ sense of group participation and shared responsibility (Girdzijauskienė & Šmitienė, 

2020). When learners jointly construct tangible outputs, values related to collective identity may be reinforced more readily than 

individually internalized moral dispositions. Within the present study, patriotism was operationalized primarily in terms of 

collective participation, social belonging, and community-oriented cooperation rather than political or ideological orientation. 

Similarly, the moderate improvements observed in friendship, empathy, diligence, and kindness align with literature 

highlighting the social-interactional dimension of STEAM pedagogy. Arts integration and collaborative problem-solving provide 

structured opportunities for peer negotiation, role-taking, and mutual support (Leskinen et al., 2023). Such repeated interaction 

patterns have been associated with increased prosocial engagement in classroom contexts (Thornberg & Oğuz, 2013). 

Importantly, these values are relational in nature; therefore, they can become visible through short-term behavioral engagement. 

In contrast, minimal or small changes in honesty, patience, responsibility, compassion, and respect are consistent with moral 

development theories emphasizing the gradual internalization of ethical dispositions. Deeply rooted character traits typically 

develop through long-term socialization processes involving family, community, and sustained reflection (Emre et al., 2024; 

Juujärvi & Myyry, 2022; Thornberg & Oğuz, 2013). Short-term project cycles, even when collaborative, may not provide sufficient 

duration to support observable change in deeply internalized moral orientations. 

Notably, helpfulness showed significant change at the item level but not at the total score level, indicating a possible 

contextual reinterpretation rather than consistent value internalization. This pattern suggests that students may differentiate 

between situational helping behaviors and broader moral commitments, an issue that warrants further qualitative investigation. 

From an ecological perspective, value transformation requires multi-context reinforcement beyond isolated classroom 

experiences (Avendaño-Uribe et al., 2022). While STEAM’s hands-on and collaborative structure may facilitate observable social 

engagement, sustained curricular continuity and intentional ethical framing are necessary for deeper moral internalization. 

Longitudinal and mixed-method approaches are therefore recommended to capture gradual value consolidation over time 

(Hughes et al., 2023). 

Overall, the present findings suggest that STEAM-based instruction may be associated with differentiated patterns of change 

across value domains. The strongest short-term changes were observed in collective and socially enacted value, whereas deeply 

internalized moral dispositions remain comparatively resistant to rapid change. These findings highlight the importance of 

integrating long-term pedagogical planning, ethical reflection components, and cross-context collaboration in order to maximize 

STEAM’s contribution to holistic values education. 
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CONCLUSION 

This study investigated changes in first-grade students’ values development following a STEAM-based instructional program. 

The findings revealed differentiated patterns of change across value domains rather than uniform improvement. The most 

substantial and consistent effect was observed in patriotism, which demonstrated a large effect size and statistically significant 

improvement at both the item and total score levels. The observed increase in patriotism scores may indicate heightened 

awareness of collective identity and civic-oriented values when learning tasks emphasize shared goals and group accountability 

during the STEAM activities. More robust patterns of change were observed in patriotism, friendship, and justice. Although 

empathy, diligence, and kindness showed promising improvements in the initial analyses, these changes did not remain 

statistically significant after adjustment for multiple comparisons and should therefore be considered tentative. These domains 

are closely linked to peer interaction, collaboration, and joint problem-solving core components of STEAM pedagogy. The results 

suggest that STEAM environments may support prosocial engagement and cooperative interaction among young learners. In 

contrast, honesty, patience, responsibility, compassion, and respect demonstrated small or non-significant changes. These values 

are more deeply internalized and regulated through long-term moral socialization processes. The limited short-term change in 

these domains suggests that while STEAM activities can enhance socially visible behaviors, they may not be sufficient on their own 

to rapidly transform stable moral dispositions. Notably, helpfulness and love displayed item-level fluctuations but no significant 

change at the total score level, indicating contextual variation rather than consistent value internalization. This pattern suggests 

that students may reinterpret helping behaviors differently across situational contexts. Importantly, the overall scale did not 

demonstrate uniform large gains across all values, but rather showed domain-specific responsiveness. These findings highlight 

that STEAM-based instruction supports values education in a differentiated manner, with stronger short-term effects on 

collectively enacted and interaction-based values than on internally regulated moral traits. 

Overall, STEAM pedagogy appears to provide a potentially supportive context for socially observable and collaborative values 

in early primary education. However, deeper moral internalization likely requires sustained, multi-context reinforcement 

extending beyond short-term classroom interventions. In addition, although the Benjamini–Hochberg correction procedure was 

applied to reduce inflated Type I error associated with multiple comparisons, the relatively small sample size may still limit the 

stability of some statistical estimates. Additionally, the relatively small sample size, the use of convenience sampling, and the 

single-school context limit the broader generalizability of the findings. The study was conducted exclusively with first-grade 

students attending one public primary school in Türkiye; therefore, the results may reflect context-specific developmental, 

cultural, and educational characteristics. Although the study was capable of detecting medium-to-large effects, smaller changes 

across certain value domains may have remained statistically underpowered. Consequently, the findings should be interpreted 

cautiously when considering transferability to different grade levels, school settings, or cultural contexts. Furthermore, although 

standardized instructional plans were used throughout the intervention, implementation fidelity was not formally assessed 

through independent observational procedures. Additionally, teacher-related variables such as pedagogical content knowledge, 

prior STEAM implementation experience, instructional beliefs, and orientation toward values education were not systematically 

controlled within the present study. Variability in these instructional characteristics may have influenced implementation quality 

and students’ responsiveness to the intervention. Because the measurement process relied on children’s recognition and 

evaluation of socially desirable behaviors presented through pictorial scenarios, the potential influence of social desirability bias 

cannot be completely ruled out. Participants may have tended to select responses perceived as socially appropriate rather than 

reflecting fully internalized value orientations. Additionally, because gender information was not systematically recorded, 

potential gender-related differences in values responsiveness could not be examined. 

RECOMMENDATIONS 

Based on the differentiated impact observed across value domains, future STEAM implementations should prioritize longer-

term and developmentally sustained interventions. Deeply internalized values such as honesty, responsibility, patience, and 

compassion appear to require extended exposure, repeated practice, and structured ethical reflection beyond short project 

cycles. Therefore, integrating explicit moral dialogue, guided reflection on dilemmas, and value-oriented questioning into STEAM 

activities may strengthen internalization processes. In addition, alignment between school practices and family or community 

contexts should be encouraged, as value development is reinforced through ecological consistency. Incorporating experiential 

strategies such as drama, service-learning, and real-life problem scenarios may further support affective engagement and transfer. 

Future research should employ longitudinal and mixed-method designs to capture gradual developmental change, while 

sustained professional development for teachers is essential to ensure that ethical framing and reflective components are 

intentionally embedded within STEAM pedagogy. Overall, maximizing STEAM’s contribution to values education requires 

extended duration, contextual alignment, reflective depth, and pedagogical continuity. 
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