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Problem-solving skills model. The objective is to examine the practicality and effectiveness of the

Practicality and effectiveness Heuristic Oriented Problem Solving (HOPS) model in enhancing the problem-

Learning model solving skills of students in elementary teacher education programs. The
study employed a pre-experimental design using a one-group pretest-
posttest approach involving 47 students from two randomly selected classes
at a university in Surabaya. Data were collected through observation sheets,
problem-solving tests, and student response questionnaires. The results
indicate that the HOPS model is highly practical, as reflected by an average
implementation score of 3.99 (very good category). lts effectiveness is
supported by four findings: (1) an average N-Gain score of 0.87, categorized
as "high," indicating substantial improvement in students' problem-solving
skills; (2) a significant difference between pre-test and post-test scores based
on the paired t-test (p < 0.05) with a strong effect size (d = 4.61); (3) no
significant difference between the two classes based on the independent t-
test (p > 0.05), indicating consistent improvement; and (4) highly positive
student responses ranging from 91% to 97%, categorized as "very effective."
In conclusion, the HOPS model is both practical and effective in improving
problem-solving skills and can serve as an alternative instructional model in
higher education contexts. The implication is that the HOPS model has the
potential to enhance problem-solving skills for students in elementary teacher
education programs in various science-related courses.

Introduction

The 21* century has ushered in an era of globalization that has a wide-ranging impact on human
lifestyles (Anggraeni et al., 2023; Halili et al., 2022). In this era, the ease of access to technology has
created effortless connections between people around the world, triggering changes in human life across
various fields (Levin & Mamlok, 2021; Molino et al., 2020). Changes also make life more chaotic,
uncertain, complicated, and unclear (Latha & Christopher, 2020; Seow et al., 2019), which makes it
harder to make decisions and adapt to different parts of life. Based on these factors, problem-solving
skills have become one of the essential 21* century skills that students must master (Riyadi et al., 2021;
Yoon et al, 2020), especially to tackle various complex problems encountered in daily life
(Martaningsih et al., 2022; Wang, 2021).

In the workplace, problem-solving skills have become the most in-demand of the 21* century
(Rios et al., 2020). This is in line with the World Economic Forum's (2023) report, which states that
problem-solving skills are becoming the most important and are experiencing increased demand in the
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workforce over the next five years until 2027. However, research findings indicate that students' mastery
of these skills remains low (Franestian et al., 2020; Ghofur et al., 2023b). Several countries also suspect
low problem-solving skills among students. Based on the OECD report (2023), there are at least 43
countries where students' mastery of science is below level 4, while to master problem-solving skills,
students must be at least at science mastery level 4, with a score range between 485 and 559.
Additionally, the report also reveals that based on PISA study results from 2006 to 2022, students'
mastery of science in Indonesia is still at level 2, with the lowest score being 382 in 2012 and the highest
score being 403 in 2015. This indicates that students' mastery of problem-solving skills remains a serious
issue in various countries, including Indonesia.

For several decades, the PBL model has been considered a reliable learning model for training
problem-solving skills (Magaji, 2021; Valdez & Bungihan, 2019). However, this learning model still
has limitations in training students' problem-solving skills (Kurniawan & Sofyan, 2020; Valdez &
Bungihan, 2019). Based on the preliminary study conducted by Ghofur et al. (2023b), it is known that
there are at least two limitations of the PBL model in training students' problem-solving skills. First,
without a thorough mastery of prior knowledge or basic concepts, the PBL model cannot fully enhance
students' problem-solving skills. Second, the PBL model does not yet meet the pedagogical principles
as a problem-based learning model. The first finding is in line with the research conducted by Lonergan
et al (2022) and Mabley et al (2020), indicating that mastery of basic concepts or prior knowledge of
students related to the topic being studied is critical in problem-solving learning (Dolmans, 2019; Zheng
et al., 2023).

The study results also indicate that the PBL model is less effective in enhancing students'
mastery of theories related to the topics studied compared to conventional learning (Marcinauskas et al.,
2024), has a small impact on students' knowledge retention (Solomon, 2020), is less effective in
improving students' mastery of conceptual knowledge (Shishigu et al., 2018), and is less effective in
enhancing students' conceptual understanding (Tawfik et al., 2020). These findings indicate that the PBL
model is less suitable for the goal of mastering a particular knowledge or basic concept. This is because,
in the PBL model, the mastery of relevant knowledge or basic concepts is actually used to solve the
presented problems, which may lead to superficial understanding rather than deep mastery of the theories
and concepts involved (Amanda et al., 2021; Naji et al., 2020).

Based on several studies, it is known that the basic concepts possessed by students play an
important role in the learning process, including contributing to improved problem-solving (Komarudin
etal., 2020) influencing the increase in student motivation and metacognition (Pozas et al., 2020) serving
as a reliable predictor of performance and learning (Simonsmeier et al., 2022) enhancing students'
understanding and systemic thinking abilities (Muhammed et al., 2022) strengthening students' scientific
reasoning (Susilawati et al., 2021) and increasing student engagement in quality learning processes
(Dong et al., 2020). However, the PBL model as formulated by Arends (2015) has not yet emphasized
the mastery of basic concepts or prior knowledge, which is a limitation that needs to be addressed.

It is known that the syntax of the PBL model, as formulated by Arends (2015) consists of five
syntaxes. Specifically, 1) orienting students to the topic; 2) organizing students to learn; 3) guiding
individual and group investigations; 4) generating and presenting work findings; and 5) evaluating and
analyzing problem-solving procedures. Based on these five syntaxes, no activities related to formulating
hypotheses and reflecting on problem-solving processes were found. However, these activities are
critical in training students' problem-solving skills (Kerr, 2016; Woolfolk, 2021). This conclusion is
because empirically, students who can correctly hypothesize their problems are the most efficient in
solving them (Blackburn & Robinson, 2016; Kuang et al., 2022). Meanwhile, based on Scott's (2017)
explanation, it is known that reflection is a necessary part of the PBL model learning process, as it is a
mechanism through which students can flexibly build their knowledge base. Therefore, the absence of
these two activities in PBL model learning is certainly not in line with the pedagogical principles of the
learning model itself in training students' problem-solving skills (Dabbagh, 2019; Ghofur et al., 2023b),
making this a limitation of PBL that needs to be addressed.

The HOPS (Heuristic Oriented Problem Solving) model is a learning model developed by
addressing the weaknesses of the PBL model in terms of students' mastery of prior knowledge and the
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fulfillment of problem-solving pedagogy principles (Ghofur et al., 2023a). This learning model was
developed by adding new learning phases, namely, 1) the exploring phenomenon phase to strengthen
the prior knowledge needed in the problem-solving process and 2) the hypothesis formulation and
reflection phase to meet the principles of problem-solving pedagogy. In this case, the HOPS model
syntax was developed based on the proposals of Dolmans (2019) and Ghofur et al (2023b) to adopt,
reorganize, and add new syntax to the PBL model syntax to fully train students' problem-solving skills.
The syntax of the HOPS model produced based on these proposals is as follows: 1) problem, 2) exploring
phenomenon, 3) formulating hypothesis, 4) experimenting, 5) communicating, and 6) evaluating and
reflecting. The purpose of this research is to determine the practicality and effectiveness of the HOPS
model in training students' problem-solving skills.

Methods

This research is an experimental study using a one-group pre-test and post-test design, namely,
O1 X O2 (Astutik & Prahani, 2018; Fraenkel et al., 2012). In this case, before the implementation of the
HOPS learning model, each student was given a pre-test using complex problem-solving skill questions.
Thereafter, the learning was conducted over four sessions in the basic science concepts course, followed
by a post-test. This study involved 47 students in elementary teacher education programs at one of the
universities in Surabaya, with details for 22 students from class A and 25 students from class B. Both
classes were selected randomly.

In this study, learning is conducted using educational tools in the form of semester learning plans,
HOPS model-based workbooks, ICT-based learning media, and problem-solving skill questions. Before
the research was conducted, all the learning devices to be used were at least declared valid and reliable
based on the assessment of three experts. The results of the validation of the learning devices are shown
in Table 1.

Table 1. Results of the HOPS Model Learning Device Validation

Validation Aspects Average Score Category Reliability
Semester Learning Plan 3,56 Highly Valid Reliable
HOPS model-based workbooks 3,75 Highly Valid Reliable
Problem-solving skill questions 3,79 Highly Valid Reliable

This study focuses on the HOPS model's practicality and effectiveness for teaching problem-
solving skills. The data analysis used is as follows.

The practicality of the HOPS model

The level of practicality of the HOPS model in this study is determined through the
implementation of the learning model. The observation of the implementation of the learning was
conducted by three observers using an observation sheet. The scores obtained were then converted into
qualitative data on a four-point scale (Hariadi et al., 2021). The interpretation of the practicality level of
the HOPS model is based on the average score (P) on a scale of 1 to 4. In this case, the practicality of
the developed learning model is categorized as "Poor" if it shows a score between 1.00 and 1.79. It is
then categorized as "Fair" if the score ranges from 1.80 to 2.29 and "Good" if the score ranges from 2.30
to 3.39. Meanwhile, the learning model is categorized as "Exceptional” if the average score ranges from
3.30 to 4.00 (Hasyim et al., 2024).

The effectiveness of the HOPS model

This study evaluates the effectiveness of the HOPS model through three aspects. First, this step is
based on the calculation results or the acquisition of N-Gain scores. The calculation is performed on the
pre-test and post-test scores of each student using the equation proposed Ghofur et al. (2025). Based on
Hake's (1999) explanation, it is known that there are three categories for interpreting N-Gain values,
namely, 1) if the average N-Gain obtained is less than 0.3, it falls into the low category; 2) if the average
N-Gain is between 0.3 and less than 0.7, it falls into the medium category; and 3) if the average N-Gain
is greater than or equal to 0.7, it falls into the high category. In this study, the HOPS model is said to be
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effective in training students' problem-solving skills if the average N-Gain obtained is at least in the
moderate category (Ghofur et al., 2025; Hasyim et al., 2024).

Second, based on the significance of the increase in pre-test to post-test values obtained through
statistical tests. In this case, the statistical analysis conducted for normally distributed data used the
paired t-test data and for non-normally distributed data used the Wilcoxon test (Suprapto et al., 2025).
The testing was conducted using SPSS version 22 with a significance level of 0.05. In this study, effect
size calculations were also conducted. The purpose is to determine the extent of the impact of the HOPS
model on the improvement of students' problem-solving skills. Effect size is a method used to measure
the effectiveness of a study (Hasyim et al., 2024; Lestari et al., 2021). In this case, the magnitude of the
treatment effect is determined through the calculation of effect size (d). If the calculation results show a
value greater than 1.00, it can be categorized as a strong effect. Furthermore, if the value is between
0.51 and 1.00, it is categorized as a moderate effect, and if the value obtained is between 0.21 and 0.50,
it is categorized as a modest effect. Meanwhile, if the value shows 0.00 to 0.20, it can be categorized as
a weak effect (Alwahaibi et al., 2020; Pallant, 2020).

Third, the improvement in students' problem-solving skills in two classes was consistently
observed through statistical tests. In this case, the statistical analysis was conducted using an
independent t-test for normally and homogeneously distributed data and the Mann-Whitney test for non-
normally and/or non-homogeneously distributed data (Chicco et al., 2025; Curtis, 2024). The testing
was conducted using SPSS version 22 with a significance level of 0.05.

Fourth, based on student responses to the HOPS model learning. In this case, student responses
are used to understand students' opinions on HOPS model learning along with its supporting learning
devices. The obtained data is then converted into percentages and interpreted based on the existing
criteria. If the percentage obtained ranges from 0% to 20%, it is categorized as ineffective, and if the
percentage is between 21% and 40%, it is categorized as less effective. Next, if the percentage obtained
shows 41% to 60%, it is categorized as fairly effective, and if it shows 61% to 80%, it is categorized as
effective. Meanwhile, if the percentage obtained shows 81% to 100%, it is categorized as very effective
(Wahyuni et al., 2020).

Results

The following are the research results related to the practicality and effectiveness of the HOPS
model obtained through learning trial activities.

The practicality of the HOPS model
The practicality of the HOPS model in this study is obtained through the implementation of
learning. The implementation of learning is shown in Table 2.

Tabel 2. Implementation of the HOPS model

No. Phases Score Category
1 Problem 4 Exceptional
2 Exploring phenomenon 4 Exceptional
3 Formulating hypothesis 4 Exceptional
4  Experimenting 4 Exceptional
5 Communicating 3,94 Exceptional
6  Evaluating and reflecting 3,97 Exceptional

Average 3,99 Exceptional

The effectiveness of the HOPS model
Table 3 shows the average pre-test scores, average post-test scores, and the N-Gain calculation
results for the two target classes of the study.
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Table 3. Average test scores and N-Gain

Aspect Class A Class B
Number of students 22 25
Average Pre-test Score 383 44.6
Average Post-test Score 90,8 93,6
Average N-Gain 0,85 0,88

Average N-Gain for the two target classes

0,87

Category

High

Table 4 shows the N-Gain calculation results for each problem-solving skill indicator trained in

this study.
Table 4. N-Gain calculation results for each indicator
Class A Class B
No. Problem-Solving Skills Indicators N-Gain Category  N-Gain  Category
1. Identifying the problem 0,87 High 0,89 High
2. Formulating the problem. 0,98 High 0,89 High
3. Planning to solve the problem. 0,95 High 0,83 High
4.  Defining the purpose of the problem-solving 0,88 High 0,95 High
plan.
5. Exploring possible strategies. 0,69 Medium 0,68 Medium
6.  Formulating a hypothesis. 0,87 High 0,80 High
7. Carry out the problem-solving plan or 0,98 High 0,78 High
experiment.
8. Analyzing the data. 0,82 High 0,88 High
9.  Drawing a conclusion 0,93 High 0,98 High
10.  Reflecting on problem-solving. 0,88 High 0,88 High

Table 4 shows that the average N-Gain value obtained is 0.87. This value falls into the high
category. This indicates that the average post-test score is higher than the pre-test score in the two target
classes of the study. Meanwhile, Table 4 shows the N-Gain values obtained for each indicator of
problem-solving skills that were trained. The ten indicators fall into the moderate to high category.
Tables 5 and 6 present the results of the normality and homogeneity tests, respectively.

Table 5. Normality test results

Class Shapiro-Wilk Test Conclusion
Data Statistics  Sig.
Class A N-Gain 0,970 0,713 Normal
Class B N-Gain 0,934 0,107 Normal
Table 6. Homogeneity test results
Class Levene's test Conclusion
Data Sig
A dan B N-Gain 0,823 Homogeneous

Table 5 shows that the significance value for Class A is 0.713 and for Class B, it is 0.107.
Meanwhile, Table 6 shows a greater significance value of 0.823. This indicates that these values are
greater than 0.05, meaning the data are normally distributed and homogeneous. Therefore, the data
analysis used in this study is parametric statistics. In this study, the paired t-test and effect size were
used to determine the increase in pre-test to post-test scores after the HOPS model learning was
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implemented. Where Table 7 shows the results of the paired t-test, Table 8 shows the results of the effect
size calculation.

Table 7. Results of the Paired t-test

Statistical test Data Sig. Description
Paired t-Test Pre-test and post-test 0,000 There is a difference.

Table 8. Effect size

Statistical test Effect Size Description
Paired t-Test d=4,61 Strong Effect

Based on Table 7, it was found that there is a significant difference between the pre-test and
post-test scores of the two classes, with a significance value of less than 0.05. Based on these values and
the N-Gain findings presented in Table 9, the results indicate that students' problem-solving skills
improved after the implementation of the HOPS model. The effect size calculations in Table 8 also show
that the HOPS model has a very strong effect on improving students' problem-solving skills. To
determine whether there is a difference in the improvement of students' problem-solving skills between
the two classes, an independent t-test was conducted. Table 9 shows the results of the test.

Table 9. Results of the Independent t-test

Statistical test Data Sig. Description
Independent t-test N-Gain 0,194 There is no difference

The significance value of 0.194, as shown in Table 9, indicates that there is no difference in N-
Gain between the two classes targeted in the study. This means that students in both classes experienced
the same improvement in problem-solving skills. Thus, these findings indicate a consistent improvement
in students' problem-solving skills in each class. Meanwhile, Figure 1 shows the students' responses
indicating the effectiveness of the HOPS model.

Student Response Results
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Figure 1. Student response results after the application of the HOPS model

Figure 1 displays the findings from student responses after the implementation of the HOPS
model. The students' responses encompass four aspects that serve as indicators of the effectiveness of
the HOPS model, namely, 1) the learning steps are easy to apply; 2) it increases learning interest; 3) it
creates an enjoyable learning atmosphere; and 4) it facilitates students in problem-solving. It is known
that the average student's responses ranged from 91% to 97% in the category of 'very effective'. This
means that according to the students, the HOPS model is very effective in training students' problem-
solving skills.
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Discussion

The HOPS model is a learning model designed to train students' skills of problem-solving.
Practicality and effectiveness are two aspects investigated in this study. In this case, it is known that the
practicality of a learning model is based on the successful implementation of each learning phase, while
the effectiveness of a learning model is based on the achievement of learning outcomes and students'
responses to the conducted learning (Hasyim et al., 2024; Lestari et al., 2021; Siswanto et al., 2018).
Table 6 shows that the six phases of the HOPS model, which include (1) problem-solving, (2) exploring
phenomena, (3) formulating hypotheses, (4) experimenting, (5) communicating, and (6) evaluating and
reflecting, have been very well implemented in all classes at each research target school. This conclusion
can be seen from the average scores ranging from 3.94 to 4, where the average scores for the
implementation of the six learning phases fall into the 'very good' category. This evidence indicates that
the lecturers can implement each phase of learning according to the plan outlined in the semester lesson
plan. This finding indicates the ease with which lecturers can apply the HOPS model. The ease of
implementation indicates that the HOPS model meets the practical criteria as a teaching model for
training students' skills of problem-solving.

In this study, the effectiveness of the HOPS model can be determined through four aspects.
First, this is based on the acquisition of N-Gain scores. Table 3 shows that the average N-Gain score
falls into the high category. The obtained category indicates that all students in each school have
experienced an increase in pre-test to post-test scores (Lusiana & Andari, 2020; Putri et al., 2019). This
result indicates that there has been an improvement in problem-solving skills after students participated
in learning using the HOPS model. Moreover, based on the N-Gain calculations for the ten problem-
solving skill indicators practiced, as shown in Table 8, the results fall into the moderate to high category.
This means that the application of the HOPS model can improve students' achievements in the ten
indicators of skills. Thus, we can declare the HOPS model effective in training students' problem-solving
skills based on this first aspect.

Second, the effectiveness of the HOPS model can be determined through statistical tests that
show an increase in pre-test to post-test scores. Table 7 shows a significant difference in pre-test and
post-test scores obtained through paired t-tests. The difference in scores indicates an improvement from
pre-test to post-test. This means that the HOPS model contributes to improving students' problem-
solving skills. In this study, the HOPS model has a very strong influence on enhancing students'
problem-solving skills. This can be seen through the effect size calculation of the learning model (Table
8). Thus, the HOPS model can be declared effective in training students' problem-solving skills based
on this second aspect. Third, the effectiveness of the HOPS model can be determined through statistical
tests that illustrate the consistency of the improvement in students' problem-solving skills. Table 9 shows
that there is no significant difference in N-Gain scores. This indicates that all students in the two classes
at the school experienced the same improvement skills in problem-solving.

The six phases of the HOPS model syntax closely relate to the improvement of students'
problem-solving skills in all classes of this study. The first phase is the problem. The goal of this phase
is to motivate students by presenting authentic problems that capture their attention and encourage them
to learn and solve these problems. For the purpose of motivation, the HOPS model is based on the ARCS
theory, which states that to foster curiosity and interest in learning, students must pay attention (L1, 2022;
Mei et al., 2025). The next goal is to train students to identify and formulate problems. For this second
goal, the HOPS model is based on the top-down theory, which states that learning can begin with the
presentation of complex problems that are then solved by students (Cibukgiu, 2025; Slavin, 2018), and
the complex cognitive theory, which states that in learning, students think more in a learning
environment that can stimulate and encourage independent thinking (Mamun & Lawrie, 2024;
Woolfolk, 2021). Meanwhile, empirical support for this phase is based on the research findings of Yunus
et al. (2021), which found that students with high motivation have excellent problem-solving abilities.
Additionally, the research findings of Erawarni & Yulianti (2021) found that students at the concrete
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and formal operational stages are able to identify and formulate problems well based on the phenomena
or problems presented.

The second phase is exploring phenomena. The objectives of this phase are the following: 1) to
facilitate students in exploring phenomena from various sources to strengthen their prior knowledge.
For this purpose, the HOPS model is based on the theory of seamless learning, which reveals that the
use of learning resources in exploring phenomena emphasises the use of relevant information technology
integrated into learning activities (Chettaoui et al., 2023; Wong & Looi, 2019), and Piaget's
constructivist theory, which states that knowledge can be constructed by transforming, organising, and
reorganising prior knowledge (Brand et al., 2025; Woolfolk, 2021) and 2) to train students in planning,
strategising, and defining problem-solving goals. For this purpose, the HOPS model is based on
constructivist and complex cognitive theories, which state that the activity of planning problem-solving
is viewed as a systematic planning construction and falls within the realm of higher-order thinking
(Khaparde, 2019; Santrock, 2018). Meanwhile, empirical support for this phase is based on the research
findings of Komarudin et al. (2020), which found that students' prior knowledge effectively contributes
to improving their skills in problem-solving.

The third phase is formulating hypotheses. The goal of this phase is to train students to formulate
hypotheses. For this purpose, the HOPS model is based on two theories: 1) Piaget's cognitive
development theory, which states that the characteristics of an individual at the formal operational stage
are the ability to think combinatorially, solve problems, and hypothesise (Cerovac & Keane, 2025;
Eggen et al., 2016) the constructivism theory, which states that in formulating hypotheses, students can
use their prior knowledge to construct phenomena that are the main issues in learning (Bittermann et al.,
2023; Schneider & Simonsmeier, 2025). Meanwhile, empirical support for this phase is based on the
research findings of Mashluhah et al. (2019), which found that the activity of formulating hypotheses as
part of the learning phase contributes to improving students' skills in problem-solving.

The fourth phase is experimenting. The goal of this phase is to train students in hypothesis
testing activities. For this purpose, the HOPS model is based on two theories, namely, 1) Experiential
Learning, which states that students' learning experiences can be obtained through experimental
investigation (Lehane, 2020; Morris, 2020) Piaget's constructivist theory, which states that knowledge
is built through exploration and discovery (Emden, 2021; Martin-Lucas & Dujo, 2023). Meanwhile,
empirical support for this phase is based on the research findings of Khaparde (2019), which found that
laboratory experiment activities can foster problem-solving skills.

The fifth phase is communicating. The objectives of this phase are 1) to facilitate students in
group discussions to analyse data and generate problem-solving ideas, and 2) to train students in class
discussions to communicate problem-solving ideas and draw conclusions. For both objectives, the
HOPS model is based on Vygotsky's social constructivist theory, which states that reasoning,
understanding, and critical thinking derived from social interactions can be internalised by individuals
(Nagpal et al., 2025; Robey et al., 2022). Meanwhile, empirical support for this phase is based on the
research findings of Syarifudin et al. (2019), which found that the presentation of problem-solving ideas
and information-sharing activities used in problem-solving are demonstrated by students' verbal
activities during discussion sessions.

The sixth phase is evaluating and reflecting. The purpose of this phase is to train students to
reflect on the problem-solving processes they have undertaken. For this purpose, the HOPS model is
based on theory of experiential learning, which states that in learning, students must be involved in new
experiences and reflect on those experiences from different perspectives (Hmoud et al., 2025; Lehane,
2020). Meanwhile, empirical support for this phase is based on the research findings of Gayathri et al.
(2021), which found that reflection activities can help students contemplate the entire process of self-
introspection and understand mistakes made during learning.

Fourth, the students can determine the effectiveness of the HOPS model through their responses.
Based on the results of the student response questionnaire in Figure 1, it was found that 94% of students
stated that the steps of the HOPS model are easy to implement, 91% of students stated that the HOPS
model can increase learning interest, 96% of students stated that the HOPS model provides a pleasant
learning atmosphere, and 97% of students stated that the HOPS model facilitates problem-solving. In
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this case, the four aspects of student responses are indicators of the effectiveness of the HOPS model.
All the percentages obtained fall into the very effective category. This means that based on the students'
responses, the HOPS model is declared very effective in training students' problem-solving skills.

Based on these findings and discussions, it indicates that the HOPS model is proven to be
practical and effective in training students' problem-solving skills in the basic science concepts course.
The results of this study demonstrate that, both theoretically and empirically, educators can use the
HOPS model to train problem-solving skills at the higher education level.

Conclusion

The purpose of this study is to look at the practicality and effectiveness of the HOPS model for
teaching problem-solving skills to prospective elementary school teacher trainees. The results of the
study show that the HOPS model has proven to be practical. This is evident from the average
implementation score of 3.99, which falls into the very good category. The HOPS model also proved
effective when viewed from four aspects. First, the average N-Gain score of 0.870 falls into the high
category. Additionally, the N-Gain review indicates that there is an improvement in student achievement
across ten indicators of problem-solving skills, which fall within the medium to high category in all
classes. Second, the paired t-test with a significance value of less than 0.05 indicates an improvement in
students' problem-solving skills. Furthermore, the effect size calculation shows a forceful influence of
the HOPS model in training students' problem-solving skills. Third, the independent t-test shows a
significance value of 0.194, indicating a similar improvement in problem-solving skills in both classes
and demonstrating consistency in that improvement. Fourth, student responses were positive, indicating
ease in implementing the HOPS model learning steps (94%), increased student interest (91%), a pleasant
learning atmosphere (96%), and ease in problem-solving (97%). Therefore, the HOPS model has been
theoretically and empirically proven to enhance the problem-solving skills of prospective pre-service
primary school teachers. The results of this study imply that the HOPS model can be used as an
alternative learning model to train problem-solving skills in higher education students.
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