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This study examines the impact of the MURDER learning model on students' 
reflective thinking skills from the perspective of learning creativity in a digitally 
supported learning context. The study used a quasi-experimental design with a 
pretest–posttest control group pattern. The study subjects consisted of 54 
prospective early childhood education teacher students at a state university in 
Lampung Province, selected using a purposive sampling technique. Reflective 
thinking skills were measured using a written test based on reflective thinking 
indicators, while learning creativity was measured through a questionnaire and 
classified into high, medium, and low levels. Data were analyzed using analysis 
of covariance and further tests to examine the main effects of the learning 
model, the level of learning creativity, and the interaction between the two. The 
results showed differences in students' reflective thinking skills based on the 
learning model and the level of learning creativity. In addition, the relationship 
between the learning model and reflective thinking skills varied according to 
the level of student learning creativity. The interaction analysis showed that 
students with higher levels of learning creativity tended to demonstrate better 
reflective thinking results in learning conditions using the MURDER model. 
Thus, the impact of implementing the MURDER learning model on reflective 
thinking is conditional and depends on the characteristics of student learning 
creativity. 
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INTRODUCTION 

The existing higher education learning environment suggests that students often 
demonstrate a low potential for critical reflection regarding their learning process (Gómez-Barreto 
et al., 2020), particularly if learning practices focus on procedural development rather than creative 
exploration (Santosa et al., 2025). Such a tendency has been particularly noted in pre-service 
teachers as well as professional development settings, where students tend to rely on their shallow 
understanding and may experience difficulties with creative ideas and perspectives in response to 
complex learning demands (Ajani, 2024; Berenger, 2018; Hähnlein & Pirnay-Dummer, 2024). 
Overall, this phenomenon suggests that a particular learning approach may foster creative thinking 
as a basis for reflection and the development of significant knowledge. 
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In this context, reflective thinking skills play a role in addressing these learning challenges by 
strengthening metacognitive awareness, logical reasoning, and systematic problem-solving, all of 
which are essential for facing academic demands (Antonio, 2020; Kozikoğlu & Tunç, 2020). 
Students who engage in reflective processes tend to be able to make more informed learning 
decisions, monitor their learning progress more effectively, and adapt to the dynamics of learning 
challenges (Kholid et al., 2021). This competency is becoming increasingly important in preparing 
prospective educators with adaptive and reflective thinking skills. 

The reflective thinking skills represent a key cognitive dimension that helps people critically 
examine their own thinking, learning experiences, and meaningful understanding of the learned 
information (Orakcı, 2021; Otero et al., 2022). In the current investigation, reflective thinking skills 
are defined as a type of metacognitive reflection that focuses on the ability to monitor 
comprehension, evaluate learning strategies, detect errors, and modify thinking based on feedback 
(Ho et al., 2023; Merkebu et al., 2024; Yelbuz et al., 2022; Zarestky et al., 2022). This definition 
distinguishes reflective thinking from general academic performance, as it focuses on reflective 
thinking skills rather than the outcomes of learning. 

Furthermore, the increased inclusion of digital technology in higher education institutions 
makes reflective thinking skills even more important. This is because technology-based learning 
environments provide multimedia materials, online collaborative spaces, and feedback mechanisms 
that help students reflect on their knowledge and improve their cognitive skills (Bond et al., 2021; 
Sun & Chen, 2016). In this context, it is important to discuss the application of the MURDER 
learning model because it helps students cognitively engage and reflect on their knowledge, which 
can be facilitated by technology-based learning environments (Masi, 2024; Rahmayani et al., 2025). 
The MURDER model of learning was developed as a systematic approach that helps students 
process information more deeply. This model includes the steps of Mood, Understand, Recall, 
Detect, Elaborate, and Review  (Dansereau, 2014; Rahmayani et al., 2025). These steps help 
students cognitively regulate their information processing, evaluate their understanding of 
information, and elaborate their concepts. This helps them improve their reflective thinking skills 
because they are able to review, correct, and improve their understanding of information 
(Anggraeni & Komalasari, 2022; Mahirullah & Adriani, 2023). 

From a conceptual point of view, each stage in the MURDER model corresponds to a different 
reflective thinking indicator. The role of the Mood stage is the foundation for reflection readiness; 
the Understand stage facilitates the monitoring of understanding; Recall and Detect support the 
evaluation of understanding and the identification of misunderstandings; Elaborate facilitates 
conceptual integration; and Review facilitates reflective assessment and self-evaluation. The 
interrelations between the MURDER stages and reflective thinking indicators provide a theoretical 
basis for the MURDER model's potential for promoting reflective thinking. 

Aside from the formulation of learning models, learning creativity is another important factor 
that has a potential impact on reflective thinking. For instance, creative students can tackle 
problems flexibly and evaluate alternative perspectives effectively (Beghetto & Kaufman, 2014; 
Lubart, 2017). Creativity is important in that it promotes cognitive engagement by allowing 
individuals to explore different perspectives and improve their comprehension of ideas through 
self-reflection (Karimi, 2012; Zohar & Barzilai, 2013). Learning creativity in this research was 
viewed as a relatively stable individual characteristic that enabled categorizing students' level of 
creativity as perspectives for evaluating the efficiency of structured learning strategies. 

Several previous studies have shown that the application of the MURDER learning model 
could help students develop a more systematic and purposeful understanding of the learning 
process. A study by Tegeh et al. (2021) indicated that the use of the MURDER model with digital 
media could positively contribute to the development of the students' scientific literacy through the 
enhancement of the stages of conceptual understanding and evaluation. Similarly, Lisfianisa et al. 
(2023) found that the MURDER model was effective in improving students' numeracy skills by 
helping them manage information and review their understanding. Other studies have shown that 
implementing MURDER in learning supports problem-solving through the stages of recall, detect, 
and elaborate (Faza & Wijayanti, 2023) and understanding of mathematical concepts by 
strengthening conceptual construction more deeply (Masi, 2024). Furthermore, Widiawan et al. 
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(2026) demonstrated a positive impact on the data literacy and mathematical problem-solving 
abilities of elementary school students. 

Although the focus of these studies is diverse and indicates a positive impact of the MURDER 
learning model, research examining its contribution to reflective thinking skills, particularly in 
technology-assisted learning environments that have the potential to enhance learning creativity, is 
still lacking. Efforts to fill this gap are important to understand how reflective and creative 
capacities can be developed simultaneously. Therefore, this study aims to examine the impact of the 
MURDER learning model on reflective thinking skills in digitally supported learning and examine 
learning creativity as a relevant perspective in this relationship. This study expands the evidence 
on the application of the MURDER model by placing it in the context of digitally supported learning 
and by considering the role of learning creativity as a perspective that influences the effectiveness 
of structured learning strategies. 

 
METHOD 

Research Design 
This study used a quasi-experimental design with a pretest–posttest control group pattern to 

examine the impact of the MURDER learning model on students' reflective thinking skills from a 
learning creativity perspective. Group assignments were conducted at the class level using existing 
classes. Two learning conditions were implemented: an experimental group receiving learning 
using the MURDER model and a control group receiving conventional lecture-based learning. Both 
groups took a pretest to measure initial reflective thinking skills before the intervention and 
completed a learning creativity questionnaire to measure creativity as an individual characteristic. 
Creativity scores were then classified into high, medium, and low levels using distribution-based 
criteria (Sung et al., 2024). 

Population and Sampling 
The population in this study was prospective early childhood education teacher students at a 

state university in Lampung Province, who were taking courses requiring reflective engagement 
and conceptual understanding. A purposive sampling technique was used to select research 
subjects who met the inclusion criteria: students who were actively enrolled in an early childhood 
education program, had completed relevant basic courses, and had access to technology-supported 
learning tools and platforms used in the learning process. A total of 54 students participated in this 
study. All research subjects met the academic and instructional requirements relevant to the 
research variables. Group assignments were conducted at the class level using existing classes 
(intact classes), without randomization. Students were then placed into experimental and control 
groups according to the existing class structure to maintain natural learning conditions and 
comparability between groups. 
 
Procedure 

All learning sessions for the experimental and control groups were conducted in a 
technology-enabled learning environment. Learning materials were also delivered through digital 
media such as slide presentations, instructional videos, and electronic modules, and Google 
Classroom was used for the distribution of assignments and discussions. The technology used in 
this study acted as a learning support tool to facilitate student learning activities and reflection. 

The group assignments were carried out at the class level without randomization for intact 
groups. To reduce instructional bias among the groups, both groups were taught by the same 
lecturer and followed the same syllabus and learning outcomes. The experimental group received 
instructions on how to use the MURDER model for their learning, and the control group received 
conventional instructions such as lectures and discussions. The learning intervention was carried 
out over a series of structured sessions within a single lecture period with relatively equal time 
allocated to the experimental and control groups. Before the intervention, all students completed a 
pretest on reflective thinking skills and completed a learning creativity questionnaire used to 
categorize students into high, medium, and low levels of creativity. After completion of the entire 
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learning sequence, a post-test was given to measure improvements in students' reflective thinking 
abilities.  

In the experimental group, each session was implemented following the six-stage MURDER 
model. The "Mood" stage focused on developing students' willingness to learn and their motivation 
using goal-oriented strategies and environmental cues. The "Understand" stage highlighted the 
importance of exploring core concepts to assist students with monitoring their learning. The "Recall 
and Detect" stage involved retrieving information and detecting misconceptions using reflective 
questioning strategies. The "Elaborate" stage focused on integrating concepts and developing ideas 
using problem elaboration, while the "Review" stage highlighted the importance of reflective 
evaluation of the learning process and its outcomes. The use of digital media was incorporated into 
each stage to facilitate students' cognitive and reflective engagement. 

The level of adherence to the implementation of the treatment was assessed using an 
implementation checklist based on the stages of the MURDER model. The observation notes 
recorded the implementation of the various learning stages and the level of student engagement 
throughout the learning process. Additionally, qualitative student feedback was collected as 
complementary information to inform the reflective activities throughout the learning process. The 
structure of the learning intervention and the alignment of the stages of the MURDER model are 
illustrated in Table 1. 

 
Table 1. Intervention Structure of the MURDER Learning Model in Technology Supported Learning 

MURDER 

Stage 
Learning Activities Digital Media 

Targeted Cognitive 

Processes 

Mood 

Orientation of learning objectives 

and activation of prior knowledge 

through contextual problems 

Learning videos, 

presentation slides 

Cognitive readiness 

and early engagement 

Understand 

Exploration and understanding of 

core concepts through explanation 

and directed discussion 

Presentation slides, 

electronic modules 

Monitoring 

understanding of 

concepts 

Recall 

Concept recall practice through 

reflective questions and short 

quizzes 

Google Classroom 
Information retrieval 

and self-evaluation 

Detect 

Identification and clarification of 

misconceptions through student 

response-based discussions 

Google Classroom, 

presentation slides 

Error detection and 

conceptual 

clarification 

Elaborate 

Elaboration and integration of 

concepts through problem 

enrichment and discussion 

Electronic modules, 

collaborative 

discussions 

Integration of high-

level concepts and 

reasoning 

Review 
Written reflection and evaluation 

of the learning process 
Google Classroom 

Metacognitive 

reflection and self-

regulation 

 
Instruments 

Instruments used for data collection were developed to measure students’ reflective thinking 
abilities and learn creativity. The use of reflective thinking skills was measured using a written 
problem-based tool, which was used as a pretest and a posttest. The tool was made up of open-
ended questions that were intended to measure students’ abilities to analyze learning contexts, 
evaluate conceptual understanding, and identify misconceptions. The tool was validated using an 
analytical scoring rubric that focused on reflection, coherence, self-monitoring, and revision. The 
tool was validated using expertise from experts from two domains, namely education and learning 
evaluation. Quantitative indices for measuring construct validity and reliability were not calculated 
due to a lack of item response data, as noted by the authors. 
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Learning creativity was measured using a self-report questionnaire referring to a framework 
for assessing creativity in learning contexts, including flexibility of thinking, originality of ideas, and 
adaptive problem-solving (Orkibi, 2021). Each item was scored using a five-point Likert scale 
ranging from 1 (strongly disagree) to 5 (strongly agree). The creativity measure was used as a 
continuous variable for descriptive analysis, while it was used as a categorical variable using a 
distribution method for inferential analysis. Descriptive statistics for creativity will be included in 
the results. 

 
Data Collection 

Data collection was guided by the set order. Before the commencement of the instructional 
activities, all the participants were required to take the pretest as well as the learning creativity 
questionnaire. During the instructional period, the learning groups were provided with learning 
activities through the support of digital technology. This included presentation slides, learning 
modules, as well as instructional videos. This ensured the consistent provision of learning activities 
within the technology-supported environment. 

Throughout the instructional period, the experimental group was provided with learning 
tasks using the MURDER-based learning, while the control group followed the conventional 
instructional procedures. There were also observations during the instructional period. After the 
instructional period, the posttest was given to the two learning groups. Quantitative data obtained 
from the tests, as well as the questionnaire, were compiled for the analysis. This also enhanced 
reliability, as it reduced the possibility of any threats to internal validity. 

Data Analysis 
The data were analyzed through the application of statistical methods that are relevant to 

experimental research designs. Before the hypotheses were tested, the normality and homogeneity 
of variance assumptions were evaluated to ensure the appropriateness of the analysis. In order to 
assess the impact of the learning model and learning creativity on the reflective thinking skills of 
the students, while controlling the baseline differences, the two-way analysis of covariance was 
applied as a statistical method. In this analysis, the post-test reflective thinking skills were defined 
as the dependent variable, while the learning model (MURDER and conventional) and learning 
creativity (high, medium, and low) were defined as the fixed factors, and the pre-test reflective 
thinking skills were defined as the covariates. 

 
RESULTS AND DISCUSSION 

Results 
The current research attempted to investigate the reflective thinking ability of the students 

after the instruction of the MURDER model of teaching in the context of technology-based learning. 
The entire process of learning was ensured through the use of technology-based media for 
instruction, including electronic media, slides, and video presentations. This helped in the equal 
facilitation of the use of the materials for both the groups of the experiment. 

Before moving towards the inferential statistics, the descriptive statistics of the posttest 
reflective thinking ability of the students were analyzed to get an overview of the results of the 
experiment. The descriptive statistics provide the results of the experiment without making any 
inferences.The descriptive statistics of posttest reflective thinking scores are presented in Table 2. 
 

Table 2. Descriptive Statistics of Posttest Reflective Thinking Scores 

Class 𝑿𝒎𝒂𝒌𝒔 𝑿𝒎𝒊𝒏 𝑿̅ 𝑹 𝑺𝑫 

Experiment 94 58 72 32 8.33 

Control 90 50 70 44 11.33 
 

Based on Table 2, the experimental group obtained a slightly higher mean posttest score in 
reflective thinking skills (= 72 compared to the control group (= 70). In addition, the experimental 
group exhibited a narrower score range and a lower standard deviation, indicating a more 
homogeneous distribution of reflective thinking scores than the control group. These descriptive 
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results suggest differences in score dispersion and central tendency between the two instructional 
conditions following the learning intervention. However, because the groups were assigned using 
intact classes and initial differences may have existed before the intervention, these descriptive 
findings should be interpreted cautiously. Therefore, inferential conclusions regarding the 
effectiveness of the instructional model were examined using ANCOVA, with pretest scores 
included as a covariate to control for baseline differences between groups.𝑋̅𝑋̅ 

Students in the experimental group appeared to demonstrate more consistent reflective 
thinking performance following instruction structured around the stages of the MURDER model 
and supported by digital learning tools. The employment of technology provided structured 
opportunities to engage, to gain access to learning materials, and to review independently, which 
might have enabled the processes of reflective learning. The analyses that follow focus on the 
evaluation of these statistical patterns, controlling for initial conditions. Table 3 shows the 
descriptive results with regard to the learning creativity of the students. 

 
Table 3. Descriptive Statistics and Distribution of Learning Creativity Levels 

Class 𝑿̅ 𝑺𝑫 
Learning Creativity Criteria 

High Medium Low 

Experiment 71.52 8.33 4 17 4 

Control 70.14 11.33 5 18 6 

 

A summary of the descriptive statistics for the students' learning creativity levels for the 
experimental and control groups is provided in Table 3. It was found that the mean levels of 
learning creativity for the two groups were similar, while the variability in the levels for the 
experimental group was slightly lower. This finding suggests the homogeneity of the levels of 
learning creativity for the two groups. Learning creativity was not analyzed as an outcome of 
instruction, but as an individual characteristic. Thus, the findings presented in Table 3 are provided 
for description, as well as for the purpose of supporting the analysis for the examination of learning 
creativity as a moderator for the reflective thinking outcome. Before the ANCOVA analysis, the 
assumptions for the analysis were tested. Table 4 presents the findings for the normality tests. 

Table 4. Normality Test Results for Reflective Thinking Skills Data 

Class N 𝑹𝒉 𝑹𝒕 Decision 
Experiment 25 0.076 0.05 Normal 

Control 29 0.063 0.05 Normal 
 

Using the Lilliefors normality test, the experimental group had L = 0.076, while the control 
group had L = 0.063. This shows that the experimental group and the control group are normally 
distributed. Therefore, the normality test was fulfilled. The next step was the homogeneity test. The 
homogeneity test was done to check whether the variances of the groups in this study are 
homogeneous. The results of the homogeneity test are presented in Table 5. 

Table 5. Homogeneity Test Results for Reflective Thinking Skills Data 

Class N 𝑹𝒕 Decision 
Experiment 25 

0.0545 Homogeneous 
Control 29 

 
The results of the homogeneity test reveal that the p-value is 0.545, showing no difference in 

variance between the experimental group and the control group since p > 0.05. The next step, after 
confirming the satisfaction of the assumptions, is the conducting of the two-way ANCOVA. The 
analysis aims to determine the extent to which the MURDER instructional model and learning 
creativity affect the skills in reflective thinking, as well as whether an interaction effect exists 
between the two. The results are presented in Table 6. 
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Table 6. Results of ANCOVA for Reflective Thinking Skills 

Source of Variation 
Type III Sum of 

Squares 
df 

Mean 
Square 

F 
p-

value 
Partial 
η² 

Corrected Model 1312.84 6 218.81 8.72 <0.001 0.38 
Pretest (Covariate) 271.36 1 271.36 10.82 0.002 0.19 
Instructional Model (MURDER 
vs Conventional) 

243.52 1 243.52 9.72 0.003 0.17 

Learning Creativity (High, 
Medium, Low) 

412.18 2 206.09 8.22 <0.001 0.26 

Instructional Model × Learning 
Creativity 

98.42 2 49.21 1.96 0.048 0.05 

Error 1180.64 47 25.12    
Corrected Total 2493.48 53     
 

The results of the ANCOVA in Table 6 show that after controlling for the pretest scores, the 
learning model has a statistically significant effect on the reflective thinking skills of students. The 
covariate, pretest scores, also has a statistically significant effect on the posttest scores (F=10.82, 

p=0.002, η²ₚ=0.19). This proves that reflective thinking skills play a role in the posttest scores. It is 
therefore important to control for the pretest scores in quasi-experimental designs in order to 
obtain accurate results. 

The main effect that was found with regard to the learning model was that students who 
worked with the MURDER model had higher levels of achievement with regard to reflective 
thinking skills compared with students who worked with a traditional model (F = 9.72, p = 0.003, 
ηp² = 0.17). The partial eta squared indicates a moderate effect size with regard to the impact that 
structured stages have on facilitating reflective thinking skills when students are learning in a 
technology-supported environment. In addition, with regard to the ANCOVA main effect, it was 
found that learning creativity has a main effect on reflective thinking skills (F = 8.22, p < 0.001, ηp² 
= 0.26). This main effect suggests that students with varying levels of learning creativity have 
varying levels of reflective thinking skills achievement regardless of the learning model that was 
utilized. Overall, these findings support the premise that learning creativity is a significant 
individual characteristic that facilitates reflective skills. 

The analysis of the interaction between the learning model and learning creativity indicated a 
statistically significant interaction effect (F = 1.96, p = 0.048, ηp² = 0.05). Although the interaction 
effect size is relatively small, these results indicate that the effectiveness of the MURDER model in 
improving reflective thinking skills tends to vary depending on the level of student learning 
creativity. In other words, the learning model and learning creativity do not work completely 
independently, but interact with each other in influencing reflective learning outcomes. 

Given the significance of the main effects and the interaction, a post hoc analysis was 
conducted to identify specific differences between creativity groups. The results of the post hoc test 
are presented in Table 7. 

 

Table 7. Bonferroni-Adjusted Post Hoc Comparisons of Estimated Marginal Means 

(I) Creativity (J) Creativity Mean Difference (IJ) Std. Error Sig. 

High 
Medium 8.23* 3,219 .025 
Low 18.33* 3,346 .001 

Medium 
High -7.41* 3.123 .033 

Low 11.13* 3,456 .005 

Low 
High -14.30* 3,445 .002 

Medium -32.29* 3,067 .004 

Note. Post hoc comparisons were conducted on estimated marginal means derived from the ANCOVA 
model using Bonferroni adjustment. Asterisks () indicate significant differences at p < .05.* 
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Table 7: Given the significant main effect of learning creativity and the interaction effect 
identified in the ANCOVA, post hoc comparisons of estimated marginal means were conducted 
using Bonferroni adjustment. The results indicated that students with high learning creativity 
obtained significantly higher adjusted reflective thinking scores than those with medium and low 
creativity levels (p < .05). In addition, students with medium creativity demonstrated significantly 
higher scores than those with low creativity. The findings show that there is a clear gradient effect 
for learning creativity on reflective thinking outcomes. 

Consequently, the overall results of this analysis show that students exposed to the MURDER 
model of learning had higher reflective thinking test scores compared to students exposed to 
traditional teaching methods. Moreover, students identified as having higher learning creativeness 
consistently scored higher in their test results. Consequently, this analysis suggests that students 
exposed to the MURDER model of learning had more desirable reflective thinking test results in a 
technologically enhanced learning environment. 

 
Discussion 

The findings of the present study suggest that the MURDER learning model is linked with 
high levels of reflective thinking when applied in a technology-rich learning context. The specific 
cognitive stages defined in the MURDER learning model Mood, Understand, Recall, Detect, 
Elaborate, Review—offer an educational framework that enables students to progress through 
various levels of information processing. Instead of directly fostering students' reflective thinking 
skills, the study’s findings suggest that educational models like MURDER may help students manage 
learning content in technology-rich contexts. 

The significant main effect for the instructional model on reflective thinking outcomes, as 
identified after controlling for pre-test scores, serves as an affirmation of the importance that 
instructional structure plays in influencing reflective thinking. This aligns with past research that 
has identified that structured learning models facilitate engagement with reflective thinking as it 
reduces cognitive disorganization and provide clear expectations for the learning process 
(Mahirullah & Adriani, 2023; Tegeh et al., 2021). The MURDER model facilitated engagement with 
reflective thinking through providing consistent cognitive prompts during the learning process, as 
opposed to influencing it through internal processes that were not quantifiable. 

Moreover, learning creativity demonstrated a significant main effect on reflective thinking 
outcomes. Students who possessed higher levels of learning creativity demonstrated higher 
adjusted post-test scores, regardless of instructional model. This aligns with past research that has 
identified that creative learners approach learning with a level of cognitive flexibility that enables 
them to engage with alternative perspectives and assess their own learning (Beghetto & Kaufman, 
2014; Zohar & Barzilai, 2013). Learning creativity should be regarded as an individualistic 
characteristic that influences differences in reflective thinking outcomes. 

The interaction of the instructional model and learning creativity, although statistically 
significant, revealed a small effect size. This implies that the effectiveness of the MURDER model is 
only slightly affected by the level of creativity. Instead of suggesting that the differential mechanism 
is large, it is possible that the level of creativity of the students was such that they could capitalize 
on the learning sequence that the model provided. However, it should be noted that, since no 
process-level data and simple effects analyses were conducted, the interpretation of the results is 
limited to the comparison of the adjusted outcome scores. 

The role of technology in this study is also subject to cautious interpretation, as the results 
reveal that technology, as embodied by electronic media, presentation slides, and videos, is part of 
the learning environment that is common to the two instructional models and is not specific to the 
experimental and control models per se. Moreover, the results do not reveal that technology per se 
plays a role in enhancing reflective thinking skills, although it appears that instructional models 
such as the MURDER model can be effective in technology-supported learning environments, as 
they can help the student to better handle the learning materials presented through technology. 
This is also in line with the idea that technology is only a facilitative environment when the 
instructional model is the predominant factor in the learning outcomes (Bond et al., 2021; Sun & 
Chen, 2016). The learning gains observed can, therefore, be attributed to the structure provided 
rather than the technology through which the learning activities were delivered.  
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From a pedagogical perspective, the results underscore the importance of the integration of 
structured models of learning in technology-supported classrooms to enhance reflective thinking 
skills in the learning process. The MURDER model can be used as a framework to structure digital 
learning activities to encourage reflective thinking skills in the learning process. In addition, the 
observed variations in learning creativity underscore the need to provide differential learning 
supports, especially when the learning task is cognitively demanding and reflective in nature. The 
results of the study contribute to the existing body of literature because they show that structured 
learning models can be used to achieve reflective thinking skills in digital learning environments, 
regardless of the technology and learning analytics used. 

LIMITATIONS 

It should be noted that there are certain limitations to this research, and these should be kept 
in mind while interpreting the results obtained in this research. The first limitation is that the level 
of learning creativity was evaluated through a self-report questionnaire and then categorized into 
three groups: high, medium, and low, based on the distribution of the data obtained from the 
sample participants. The second limitation is that although the learning environment was 
technology-supported, technology was not used as a variable in this research, and as such, no data 
was obtained with regard to the intensity of student engagement and the usage of technology as a 
learning feature. 

CONCLUSION 

The results indicate that the reflective thinking of the students depends on the learning style 
adopted in the digital-assisted learning environment. Students who adopted the MURDER learning 
model and the conventional learning model showed differing results in reflective thinking, 
indicating that the structure of the learning model impacts the results of the reflective thinking of 
the students. The level of creativity also influenced the results, as the reflective thinking of the 
students with differing creative skills showed differing results, indicating that the cognitive skills of 
the student play an important role in the learning environment when considering the reflective 
thinking of the student. Moreover, the results showed that the learning model and the reflective 
thinking outcomes showed differing results at differing creativity levels, indicating that the learning 
model adopted and the cognitive skills of the student interact to produce the results of the 
reflective thinking of the student. 

The results highlight the importance of considering the learning model and the cognitive 
skills of the student when considering the reflective thinking of the student in the digital-assisted 
learning environment, although the results do not indicate that the digital technology assists the 
student in showing improved results in the reflective thinking of the student. Instead, the results 
indicate that the learning model, such as the MURDER model, can be successfully incorporated in 
the digital-assisted learning environment to improve the reflective thinking of the student. 
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