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Abstract – In many subjects and countries, students 
need to be able to think critically. The Basics of Science 
course uses the Activity-Based-Lesson Learn-Reflection 
(ALLR) learning approach and is improved by the 
HTM5 Package (H5P) and online flipped classrooms. 
These tools help future science teachers build this skill. 
The goal of this study is to see how well this method 
works to enhance critical thinking skills. A pre-
experimental research with one-group pre-test-post-test 
design was conducted with 46 students from the Science 
Education program in East Java, across three 
campuses. The SIDIA UNESA LMS now has the ALLR 
learning model and H5P interactive media thanks to 
Moodle. The Facione Essential Skills Test was intended 
to measure how well someone could think critically. For 
both descriptive and inferential data analysis, the 
Wilcoxon nonparametric test and effect size were used. 
The poll showed that most students got better at 
thinking critically. There was a correlation between the 
growth of critical thinking and the use of H5P-assisted 
ALLR learning. However, the study has limitations due 
to its limited sample size and variable content. 
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Future research should focus on developing a more 
organized H5P guide and including larger samples to 
enhance applicability. 
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1. Introduction

Critical thinking is a necessary talent in all levels 
of education, various disciplines, and numerous 
countries globally [1], [2]. These traits are essential for 
cultivating individuals who are critical, autonomous, 
and adaptable in an increasingly globalized society 
[3]. Additionally, critical thinking is acknowledged as 
a fundamental criterion for assessing the quality of 
student learning outcomes [4]. The cultivation of 
critical thinking skills is inadequately emphasized in 
both elementary and tertiary educational 
environments [3], [5]. 

Teacher education programs are very important for 
helping future teachers learn how to educate their 
pupils how to think critically [6], [7]. People generally 
agree that teachers are crucial change agents who 
assist pupils learn how to think critically [8]. In order 
to develop these crucial skills, educational 
interventions can be strategically implemented during 
university teacher training [9]. 

Critical thinking is essential, particularly for 
prospective science teachers [10]. The modernization 
of science education has positioned critical thinking as 
a primary and most needed competency in the 21st 
century [11], [12]. However, field observations 
indicate that there is still a lack of focus and 
innovation in teaching methods aimed at developing 
critical thinking skills among prospective teachers [7]. 
Therefore, an effective strategy is needed to prepare 
prospective educators who are not only able to think 
critically but also skilled in developing these 
competencies in their students [13], [14]. 

https://doi.org/10.18421/TEM152-73
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Structured learning experiences can help future 
science teachers think critically. This course is an 
excellent approach for anyone who want to be science 
teachers to get better in thinking critically [15]. The 
Basics of Science course is meant to get future 
teachers to think about what science is, how it 
develops, and what its role is. It also teaches them how 
to do scientific research, use scientific process skills, 
and use scientific facts, concepts, and principles/laws 
to solve problems and make smart choices. The course 
provides students real opportunity to use higher-order 
thinking and problem-solving skills, which are 
important for developing critical thinking via these 
parts. 

To successfully foster critical thinking abilities in 
future educators, it is imperative to use learner-
centered methodologies and activities, using current 
technology that highlights fundamental components 
of critical thinking [7], [16]. In this regard, the 
literature review reveals a persistent gap in the 
application of innovative methods and technological 
tools in enhancing critical thinking skills [4]. This 
suggests that present educational techniques do not 
fully utilize technology to promote higher-order 
thinking.  As a result, additional study is required to 
investigate and formulate creative pedagogical 
strategies that effectively integrate contemporary 
technologies in fostering critical thinking skills, 
especially among future scientific educators. 

There is a strong connection between critical 
thinking skills and scientific process skills (SPS) [17]. 
SPS denotes a collection of intricate skills utilized by 
scientists in research endeavors, which are later 
included in the educational framework [18]. Through 
SPS, students are encouraged to engage in deep 
thinking to address problems, thereby enhancing their 
critical thinking skills. Prior research has consistently 
demonstrated a robust and affirmative association 
between students’ SPS and their critical thinking skills 
[18], [19], [20]. Students with high SPS are also more 
likely to be able to think critically, and the other way 
around [21]. 

The Activity-Based-Lesson Learn-Reflection 
(ALLR) learning paradigm is a good way to help 
future science instructors improve their SPS, 
especially in the Basics of Science course [22]. This 
model offers an alternative method for teaching 
science concepts by focusing on student-centered 
activities, while also integrating character education 
through wisdom-taking activities that encourage 
students to interpret moral lessons embedded in 
scientific content. Previous studies have demonstrated 
that the ALLR learning model is not only effective for 
teaching science courses but also for significantly 
increasing the character of future science instructors 
and improving their mathematical modeling skills 
[22], [23]. 

The ALLR learning model emphasizes learning 
activities that integrate and balance cognitive, 
affective, and psychomotor domains while 
encouraging prospective teachers to interpret lessons 
and reflect on their learning experiences [22]. In this 
approach, prospective teachers participate in 
investigative and problem-solving activities that not 
only augment their SPS but also strengthen their 
capacity to engage in scientific argumentation, a 
fundamental aspect of critical thinking [24]. Through 
these activities, prospective teachers learn more about 
scientific ideas and improve their ability to think 
critically and argue. 

Online flipped classroom teaching, using tools like 
Google Classroom or Learning Management Systems 
(LMS), may help future teachers improve their critical 
thinking skills [15]. One of the interactive e-learning 
platforms based on information and communication 
technology that can be integrated with LMS is the 
HTML5 Package (H5P). H5P enables the creation of 
interactive content that can be incorporated into 
various platforms, including Canvas, Moodle, 
WordPress, and others. This platform is accessible 
across a range of devices, making it a versatile tool for 
enhancing interactive learning experiences [25], [26].  

H5P can be used to make active learning 
experiences better by adding formative assessments 
and immediate feedback [27]. This platform lets 
instructors use formative evaluations in a fun way, 
with quizzes, drag-and-drop activities, and other fun 
features that they can access instantly. Additionally, 
H5P offers features like check, retry, and show 
solutions, which can be incorporated into formative 
assessments. These features facilitate direct, 
interaction-based feedback, thereby strengthening and 
guiding the learning process in real time. 

Feedback is a critical component of formative 
assessment [28]. Providing immediate feedback 
during formative assessments, to improve learner 
performance, is an essential part of the learning 
process [29]. Automatic feedback, delivered 
immediately after prospective teachers complete a 
formative assessment, enables them to understand the 
accuracy of their responses. In addition to assisting 
aspiring educators in recognizing their faults, this 
prompt feedback gives them the chance to grow and 
refine their comprehension. 

By using H5P, educators may encourage active 
learning and give students chances to assist them think 
more critically [30]. Similarly, ALLR which 
emphasizes student engagement in investigative and 
problem-solving activities, also holds significant 
potential for learning how to think critically. Along 
this lines, learning approaches which significantly 
enhance learners critical thinking capabilities by 
getting them in the process [31]. 
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Although the ALLR learning model and H5P 
media provide significant prospects to improve 
students’ critical thinking skills, there is little research 
investigating the combination of these two 
methodologies for this objective. This gap in the 
literature underscores a relevant area for further 
investigation, aligning with the broader issues 
discussed in the introduction. 

In 2023, researchers created interactive media 
using H5P and connected it to the ALLR in the Basic 
of Science course to enable future science teachers 
learn how to think critically. With the exception of the 
interactive sub-criteria, which were regarded as 
legitimate, the validation findings demonstrated that 
every evaluation met criterion for the developed 
learning materials was regarded as extremely valid 
[15]. The objective of this study is to evaluate the 
effectiveness of the ALLR learning model, 
supplemented by H5P, in enhancing the prospective 
science teacher's critical thinking skills. The 
significance of this research is grounded in providing 
an alternative solution to effectively cultivate critical 
thinking skills among future educators through the use 
of innovative teaching approaches and modern 
technological tools. 
 
2. Methods 
 

This pre-experimental research aims to improve 
the critical thinking skills of future science teachers by 
providing insights into the design and development 
phase of H5P-based interactive media associated with 
the ALLR in the Basic of Science course [15]. The 
ALLR learning paradigm, supported by H5P media, is 
evaluated for its efficacy in cultivating critical 
thinking skills using a one-group pre-test - post-test 
design [32]. 

Prospective science teachers’ critical thinking 
skills were determined to have significantly improved 
after finishing the learning process, implying that the 
ALLR learning supported by H5P was successful. Pre-
experimental activities were replicated across three 
science education study programs at universities in 
East Java, Indonesia, involving 19 students from the 
science education program at Campus A, 17 students 
from Campus B, and 10 students from Campus C. 

The ALLR model is the learning model used in this 
investigation, supported by interactive media 
developed using the Moodle-based H5P platform. For 
students at Campus A, the media was integrated into 
the SIDIA UNESA LMS, while students at Campuses 
B and C accessed it via the platform at [33]. This 
platform hosts the Basics of Science course and 
features various learning components, including pre-
test and post-test questions, PowerPoint presentations, 
videos, and animations that facilitate inquiry-based 
science learning. In addition, the media includes 

multiple-choice questions aimed at evaluating 
students’ understanding of the material. 

Using the options provided, the questions can be 
directly addressed on the H5P website. After a 
response is chosen, the media automatically provides 
feedback. Validation results show that each evaluation 
criterion for the created educational materials was 
deemed highly valid, with the exception of the 
interaction sub-criterion, which received a valid rating 
[15].  

Data on the implementation of learning were 
collected through observations of lecturers’ activities 
during the lectures, utilizing mentoring instruments 
and learning evaluations. After that, the data was 
evaluated by descriptive percentages to ascertain the 
extent of learning implementation. Table 1 provides 
the criteria for implementing learning [34]. 

 
Table 1.  Learning implementation criteria 

 

Percentage of learning 
implementation 

Criteria 

75% < LI ≤ 100% Very Good 
50% < LI ≤ 75% Good 
25% < LI ≤ 50% Quite Good 
0% ≤ LI ≤ 25% Not Good 

 
Data on prospective teacher activities were 

collected from their performance in completing the 
“making interpretations” task within the H5P media, 
using the prospective teacher activity instrument 
sheet. The data obtained was analyzed thereafter using 
descriptive percentages to evaluate the involvement of 
prospective teachers in completing the assigned tasks. 

A test of critical thinking skills was utilized to find 
out how well prospective science teachers were at 
critical thinking. The instrument that was created 
included 20 multiple-choice questions (MCQs) on 
inquiry-based science material, 10 MCQs on SPS, and 
10 MCQs on mathematical modelling. The test 
assessed critical thinking indicators based on  
framework by [35], which involves interpretation, 
inference, analysis, justification, assessment, and self-
control. Validity testing confirmed that the items were 
valid, and the instruments proved excellent 
dependability, as seen through Cronbach’s alpha 
coefficient of 0.817 exceeding the 0.60 threshold, thus 
indicating it is a reliable tool [36].  

Furthermore, the critical thinking skills test results 
were inferentially examined utilizing the Wilcoxon 
nonparametric statistical test, along with the 
calculation of the explicit effect size. In addition, 
utilizing the average scores of the pre- and post-test 
for descriptive analysis, complemented by a 
normalized change analysis. Those formulas and 
criteria used for calculating normalized change are 
presented in Table 2.
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Table 2.  Normalized change equations and criteria 
 

Score conditions Equation Criteria 
c Value Category 

Post-test < Pre-test pre
prepostc −

=  Negative Decline 

Post-test = Pre-test - 0 No improvement 

Post-test > Pre-test pre
prepostc

−
−

=
100

 
0 < c ≤ 0.3 Low 

0.3 < c ≤ 0.7 Moderate 
0.7 < c ≤ 1 High 

 
3. Results and Discussion 

 
This section presents and interprets the findings of 

the study regarding the implementation and 
effectiveness of the Activity-Based Lesson Learn-
Reflection (ALLR) learning model assisted by H5P 
interactive media in enhancing the critical thinking 
skills of prospective science teachers. The results are 
organized to reflect four main aspects: (1) the ALLR 
learning model assisted by H5P, (2) Implementation 
of ALLR Learning Assisted by H5P, and (3) 
Teacher’s Activities, and (4) The Skills to Think 
Critically of Future Science Teachers.  

 

The discussion integrates empirical findings with 
relevant theoretical perspective and previous research 
to explain how and why the observed learning 
outcomes occurred. 

 
3.1. ALLR Learning Assisted by H5P 
 

In the Basics of Science course, the ALLR learning 
model is used to carry out learning activities, which 
are bolstered by interactive H5P learning materials 
created on the Moodle platform and incorporated into 
the SIDIA UNESA LMS.  The H5P learning media’s 
interface and content are depicted in the Figure 1 to 
Figure 6. 

 
 

Figure 1. Front page view of the H5P interactive learning media 
 
The website https://allr-science.net/ [33] provides 

access to the developed H5P learning materials. 
Prospective teachers must register for an account and 
enter their username and password to use the platform.  

 

The H5P media covers important topics such as 
what science is, how to do scientific research, science 
process skills (SPS) in inquiry, and mathematical 
modeling, along with a course outline that includes 
learning goals, course details, and easy-to-find 
learning materials (Figure 1).  
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Figure 2. Learning content view on the H5P interactive learning media 
 

The H5P also included interactive videos (Figure 
2), pre- and post-test questions (Figure 3), and an 
overview of the subject matter accompany each topic.  

Multiple-choice questions that give users instant 
feedback after they choose their answers improve 
these elements (Figure 4 and Figure 5). 
 

 
 

Figure 3. Pre-test on the H5P interactive learning media 
 
Prospective teachers can interact directly with the 

learning materials, and visual information delivery is 
made possible by the interactive video presentation in 
the H5P learning media (Figure 4 and Figure 5). 
Additionally, these interactive videos offer audio-
visual assistance, which facilitates prospective 
teachers’ assimilation and comprehension of the 
material [37]. The videos can be played, paused, and 
replayed by prospective teachers as needed.  

 
 

Richard Mayer’s cognitive theory of multimedia 
learning says that interactive films may help people 
learn [38], especially when viewers have the freedom 
to choose the pace and order in which the information 
is presented [39]. Previous studies have shown that 
employing interactive movies might help students 
think critically and become more involved in their 
learning process [40], [41], [42], [43]. 
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Figure 4. Interactive video view on the H5P interactive learning media 
 
Additionally, the H5P learning materials provide 

immediate feedback after aspiring teachers choose 
their response options (Figure 4 and Figure 5). 
Feedback is customized based on the answers chosen: 
While incorrect answers result in instructions to re-
evaluate their answers and try again, correct answers 
are reinforced with praise and an explanation of why 
they are correct. This enables aspiring science 
educators to evaluate the precision of their selected 
responses. Additionally, there are “retry” and “show 
solution” buttons on the page. To try the questions 
again, prospective teachers can click the retry button. 
Alternatively, they can view the suggested answers by 
clicking the “show solution” button. 

One useful tactic for encouraging both deductive 
and inductive reasoning in aspiring teachers is to give 
them honest, constructive criticism [44], [45]. 
Furthermore, candid criticism can motivate aspiring 
educators to consider how their choices and actions 
affect the results they attain [46]. Ultimately, this 
approach fosters the enhancement of their critical 
thinking skills by prompting children to perpetually 
assess and adjust their cognitive frameworks to 
discern the optimal solutions to the challenges they 
encounter [47]. This is in line with experiential 
learning theory, which says that being actively 
involved in the learning process makes it more 
effective [48]. 

 

  
 

Figure 5. Feedback page view on the H5P interactive learning media 
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Every part of the H5P learning media that was 
made has wisdom-taking exercises (Figure 6) that are 
important to the phases of the ALLR learning 
paradigm [22]. The integration of wisdom-taking 
practices into science education can contributes to the 
effective attainment of learning objectives.  

This activity helps make the educational process 
more meaningful and impactful. Furthermore, 
prospective teachers are encouraged to develop a 
deeper understanding and to apply their knowledge 
wisely. 

 
 

 
 

Figure 6. Wisdom-taking page view on the H5P interactive learning media 
 
3.2. Implementation of ALLR Learning Assisted by H5P 

 
Putting the learning process into action gives 

students useful information about how well the 
activities that the teachers planned and did fit with the 
learning goals and indicators that were set.   

Table 3 shows the highlights of the outcomes from 
the learning implementation. 
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Table 3.  Results of implementing ALLR learning with H5P 
 

No. Statement Percentage (%) Average Campus A Campus B Campus C 
OPENING 

1 The lecturer begins the session with a greeting, followed by a 
prayer led by one of the student representatives. 

100 100 100 100 

Apperception and Motivation 
2 The lecturer seeks what students reveal regarding previous 

session material. 
100 100 100 100 

3 The lecturer presents the learning objectives following the 
topic being discussed. 

100 78 100 93 

4 The lecturer provides an explanation of the technical 
procedures for the learning activities. 

100 67 100 89 

5 The lecturer communicates the expected learning outcomes 
and assessment criteria for the session to the students. 

100 67 100 89 

Average 100 82 100 94 
MAIN ACTIVITIES 
Orienting Students to the Phenomenon Under Investigation or the Problem to Be Solved 

6 The lecturer focuses students’ attention by presenting 
phenomena, demonstrations, or narratives to introduce 
problems, utilizing the available LMS. 

100 100 100 100 

7 The lecturer motivates students to engage in investigative or 
problem-solving activities by working collaboratively in 
groups, guided by student worksheets provided in the LMS. 

100 100 100 100 

8 The lecturer reminds students to study the provided materials, 
including books, articles, and other references, as well as 
PowerPoint presentations and interactive media (H5P) 
available in the LMS. 

100 100 100 100 

Designing the Investigation or Problem-Solving Process 
9 The lecturer guides students in designing problem-solving 

processes. 
100 100 100 100 

10 The lecturer provides scaffolding and offers feedback 
throughout the process.  

100 100 100 100 

Guiding Investigation or Application of Problem-Solving Methods in Groups 
11 The lecturer encourages students to gather data and 

information according to the methods they have designed. 
100 100 100 100 

12 The lecturer guides students through the investigation or 
problem-solving process. 

100 100 100 100 

Making and presenting the results of investigations or problem-solving projects 
13 The lecturer guides students in documenting the problem-

solving process. 
100 67 100 89 

14 The lecturer directs, guides, and provides feedback to 
students as they present their findings. 

100 100 100 100 

Lessons Learned 
15 The lecturer guides students in drawing lessons from the 

learning activities and connecting them to the Pancasila 
Student Profile. 

100 100 100 100 

16 The lecturer guides and reinforces students as they reflect on 
the learning activities that have been completed. 

100 100 100 100 

Reflection 
17 The lecturer guides and provides reinforcement to students as 

they reflect on the learning activities that have been 
conducted. 

100 100 100 100 

Average 100 97 100 99 
CLOSING 
18 The lecturer invites students to draw conclusions from the 

learning experience. 
100 100 100 100 

19 The lecturer presents the plan for the next lesson. 100 100 100 100 
20 The lecturer closes the lesson with a prayer led by one of the 

students, followed by a farewell. 
100 100 100 100 

Average 100 100 100 100 
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The findings in Table 3 show that during the first 
activities, the teachers were able to use several tasks 
to get students to think and get them interested. These 
included asking students about the previous lesson 
(100% implemented), presenting the learning 
objectives (93% implemented), explaining the 
technical implementation of the lesson (89% 
implemented), and outlining the assessments to be 
achieved (89% implemented). Overall, 94% of 
lecturers successfully carried out these activities 
before proceeding to the core learning activities. 

In the core activities, there are six main steps that 
lecturers must implement according to the ALLR 
syntax. It is obvious, according to Table 3, that 100% 
of lecturers successfully implemented five out of the 
six steps. However, in the fourth step, which involves 
guiding students to document the problem-solving 
process, only 89% of lecturers provided this guidance. 
Conversely, 100% of lecturers effectively directed, 
guided, and provided feedback when students 
presented their findings. Overall, 99% of lecturers 
successfully implemented all the activities outlined in 
the ALLR syntax during the core learning activities. 

In the closing activity, the lecturer successfully 
guided prospective teachers in drawing conclusions 
about the lesson (100% implemented), communicated 
the plan for the next lesson (100% implemented), and 
effectively concluded the learning session (100% 
implemented). Therefore, it can be concluded that 
100% of lecturers successfully carried out all aspects 
of the closing activity in the learning process. 

The use of the ALLR model for learning, together 
with H5P media, worked very well at all levels of the 
teaching process. The preliminary stage achieved an 
average implementation rate of 94%, indicating a 
well-prepared and structured lesson introduction. The 
core activities recorded an even higher 
implementation rate of 99%, reflecting an engaging 
and effectively delivered learning experience. The 
closing stage was implemented with full consistency, 
reaching 100%, ensuring that the learning objectives 
were thoroughly reinforced and the session concluded 
effectively. 

The learning process consists of three main phases: 
opening, core, and closing. During the introduction, 
the lecturer engages in presenting both the 
apprehension and motivation necessary for the lesson.  

 

Apprehension helps prospective teachers connect 
new knowledge with what they already know, thereby 
enhancing their understanding of the material [49]. 
Similarly, motivating students at the start of the lesson 
can increase their interest and engagement, ultimately 
leading to more effective learning [50]. The right 
motivation also boosts self-confidence and focus, 
better preparing prospective teachers to face the 
challenges of the learning process [51], [52]. 

In the core activities, lecturers implement the 
ALLR learning syntax, which emphasizes inquiry and 
problem-solving. Inquiry-based activities encourage 
prospective teachers to ask questions, investigate, and 
explore topics in greater depth, thus fostering the 
enhancement over critical thinking skills [53]. 
Similarly, problem-solving activities help prospective 
teachers identify issues, devise solutions, evaluate 
evidence, and draw conclusions – a key components 
of critical thinking [54]. A substantial allocation of 
time devoted to fundamental tasks is essential for 
fostering the critical thinking skills of future science 
educators. 

In the closing activity, the lecturer encourages 
prospective teachers to summarize the key points of 
the lesson and share the plan for upcoming lessons. 
This activity helps prospective teachers consolidate 
the information they have learned, strengthen their 
memory, and make connections between concepts 
[55]. Additionally, outlining the next learning plan 
prepares prospective teachers for what lies ahead, 
increasing their readiness and engagement in future 
lessons [56]. 
 
3.3. Future Science Teachers Activities 
 

The activities of prospective teachers in this 
context are evaluated based on their performance in 
completing the “making interpretations” task provided 
through the H5P media. The evaluation criteria 
include the accuracy of scientific concepts, 
completeness in answering discussion questions, 
ability to draw conclusions, and effectiveness in 
presenting results. Assessment is conducted using an 
activity evaluation sheet for prospective teachers, with 
scores assigned on a 4-point scale according to a 
predefined scoring rubric. The collected data are then 
analyzed descriptively and presented as percentages. 
Table 4 shows an overview of what the prospective 
instructors performed.

 

Table 4.  Recapitulation of prospective teacher activities 
 

University 
Indicator 

The Accuracy of 
Science Concepts 

Completeness of Answering 
Discussion Questions 

Making 
Conclusions 

Presenting 
Results 

Campus A 92 92 92 92 
Campus B 69 75 88 88 
Campus C 92 83 92 83 
Average 84 83 91 88 
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Table 4 shows that 84% of prospective instructors 
answered the discussion questions correctly, 
displaying a thorough mastery of the essential ideas. 
In terms of completeness, 83% of the prospective 
teachers provided thorough and comprehensive 
responses to the discussion questions. Regarding the 
ability to draw conclusions, 91% of prospective 
teachers actively participated in group discussions and 
were able to produce conclusions that aligned with the 
learning objectives. Furthermore, 88% of prospective 
teachers effectively presented their practice results in 
a clear and substantive manner, using language that 
was both easy to understand and confidently 
delivered. 

Critical thinking involves analyzing, evaluating, 
and drawing logical conclusions from information 
[36]. When they answer discussion questions correctly 
and completely, potential teachers show they 
comprehend the content, can evaluate it, and can argue 
for their position, which are essential to critical 
thinking [57]. Discussions about analytical issues that 
need thorough solutions help students improve critical 
thinking [53]. 

In addition, the ability to explain results is closely 
linked to critical thinking skills. This activity 
encourages prospective teachers to think more 
systematically and critically when organizing their 
ideas and arguments. Constructing and presenting 
coherent arguments based on evidence is a key 
element of critical thinking [57]. Similarly, the 
presentation activities require individuals to organize 
and communicate information analytically, while also 
responding to questions that challenge their 
arguments, thereby enhancing their critical thinking 
skills [53].  

 
3.4. The Skills to Think Critically of Future Science 

Teachers 
 
The average results on the pre- and post-tests were 

used to assess how well the people who wanted to be 
science teachers could think critically. A normality 
test was done to see how the data was spread out 
before undertaking inferential analysis. Table 5 shows 
the results of the normality test.

 
Table 5. Normality test results 
 

 Kolmogorov-Smirnova Shapiro-Wilk 
Statistic Df Sig. Statistic df Sig. 

Campus A Pre-test .156 19 .200* .912 19 .082 
Campus A Post-test .372 19 .000 .533 19 .000 
Campus B Pre-test .174 17 .183 .934 17 .255 
Campus B Post-test .130 17 .200* .951 17 .473 
Campus C Pre-test .180 10 .200* .943 10 .589 
Campus C Post-test .164 10 .200* .941 10 .560 
*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 

 
Table 5 displays the normality tests for the three 

experimental groups.  The Kolmogorov-Smirnov and 
Shapiro-Wilk tests were done with a significance level 
of 0.025 to check for normality. All three groups’ pre- 
and post-test significance values are larger than 0.025, 
except Campus A’s, which is below. The results show 
that the data are not regularly distributed. Three 
sample campuses were not selected from a normal 
demographic. After the normality test, the Wilcoxon 
nonparametric statistical test was used for inferential 
analysis across the three experimental campuses. 
Table 6 shows the analysis results. 

The Wilcoxon nonparametric statistical test 
findings in Table 6 demonstrate that the Asymp. Sig. 
(2-tailed) values for the three campuses are 0.001, 
0.000, and 0.007, respectively. The fact that all of 
these numbers are smaller than 0.05 suggests that 
prospective science teachers who studied using the 
ALLR model with H5P had very different results on 
the pre- and post-test. It can be concluded that the 
ALLR learning paradigm, supplemented by H5P, 
positively impacts the development of critical 
thinking skills in prospective science instructors. 

 
Table 6. Results of the Wilcoxon nonparametric statistical test 
 

Test Statisticsa 

 
Campus A Post-test - Campus 

A Pre-test 
Campus B Post-test - Campus 

B Pre-test 
Campus C Post-test - Campus 

C Pre-test 
Z -3.348b -3.517b -2.692b 

Asymp. Sig. (2-tailed) .001 .000 .007 
a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 



TEM Journal. Volume 15, Issue 2, pages 1826-1841, ISSN 2217-8309, DOI: 10.18421/TEM152-73, May 2026. 
 

1836                                                                                                                           TEM Journal – Volume 15 / Number 2 / 2026. 

An explicit effect size test was done to assess the 
link between the ALLR learning model, facilitated by 
H5P, and the critical thinking skills of aspiring science 
educators. The Pearson correlation test was employed 
to discover the explicit effect size since the data didn't 
match a normal distribution. Table 7 shows the 
outcomes of this test. 
 
Table 7. Explicit effect size test results 

 

Correlations 
 Pre-test Post-test 

Pre-test Pearson Correlation 1 .701** 
Sig. (2-tailed)  .000 
N 46 46 

Post-test Pearson Correlation .701** 1 
Sig. (2-tailed) .000  
N 46 46 

**. Correlation is significant at the 0.01 level (2-tailed). 
 
The explicit effect size test findings in Table 7 

show that the Sig. (2-tailed) values for both the pre-
test and post-test are the same, at 0.000, which is less 
than 0.05. This demonstrates a strong link between the 
use of the ALLR learning model with H5P and the 
critical thinking skills of future science teachers. The 
table shows that the Pearson Correlation value is 
0.701, which means there is a significant link between 
the two variables [58]. This indicates that the ALLR 
learning paradigm, facilitated by H5P, significantly 
impacts the critical thinking skills of future science 
educators. 

Descriptive analysis was further performed based 
on the average scores of the pre- and post-tests and the 
normalized change. Table 8 shows the findings of this 
descriptive analysis. 

 
 
 

Table 8 demonstrates that the average results on 
the pre-test and post-test for future science teachers 
increased up after they utilized the ALLR learning 
model with H5P in learning activities at all three trial 
locations. The average score at Campus A went up a 
lot, from 77 to 96, with a c-value of 0.83, which is a 
big change. The average score at Campus B rose risen 
from 36 to 67, which implies that the effect was not 
too strong (c-value = 0.48). The average score at 
Campus C went up from 61 to 80, with a c-value of 
0.49, which is in the moderate range. 

 
Table 8. Descriptive analysis results 
 

No. University 
Score c 

Value Category Pre-
test 

Post-
test 

1 Campus A 77 96 0.83 High 
2 Campus B 36 67 0.48 Moderate 
3 Campus C 61 80 0.49 Moderate 

Average 58 81 0.55 Moderate 
 

  The average score across all three campuses rose 
up from 58 to 81, with a c-value of 0.5476, which is in 
the middle range. This shows that aspiring science 
teachers’ critical thinking skills improved a lot after 
they performed learning activities using the ALLR 
learning paradigm, which was made possible by H5P. 

An evaluative instrument for critical thinking, 
including scientific inquiry, SPS, and mathematical 
modeling, was used to measure the critical thinking 
abilities of potential science educators. The 
assessment instrument was designed, following A 
framework by [35], is set to assess several parts of 
critical thinking skills, such as analysis, explanation, 
evaluation, interpretation, inference, and self-
regulation. Table 9 shows the scores for each element 
of the critical thinking skills exam.   

 
Table 9. Critical thinking skills of prospective science teachers in each critical thinking element 
 

University 

Elements of Critical Thinking 

Analysis Explanation Evaluation Interpretation Inference Self 
 Regulation 

P0 P1 c  P0 P1 c  P0 P1 c  P0 P1 c  P0 P1 c  P0 P1 c  
Campus A 77 95 0.79 100 100 0 92 100 1.00 72 93 0.75 59 95 0.89 57 91 0.79 
Campus B 43 72 0.50 20 81 0.76 55 88 0.73 28 57 0.41 36 70 0.54 45 84 0.71 
Campus C 45 88 0.78 0 80 0.80 67 100 1.00 38 67 0.47 65 78 0.39 75 99 0.94 
Average 55 85 0.66 40 87 0.78 71 96 0.86 46 73 0.49 53 81 0.60 59 91 0.79 

P0 = Pre-test; P1 = Post-test; c = Normalized Score 
 

Table 9 shows that scores increased risen in all 
areas of critical thinking skills. The score for the 
analysis component went from 55 to 85, and the c-
value was 0.66, which is in the middle range. There is 
also a large boost in the explanation part, from 40 to 
87, with a c-value of 0.78, which places it in the upper 
range.  

The score for the evaluation component went up 
from 71 to 96, and the c-value, which is also high, 
went up to 0.86. 

The score for the interpretation part has also gone 
up from 46 to 73, with a c-value of 0.49, which is in 
the moderate range.  
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The score for the inference part has likewise gone 
up from 53 to 81, with a c-value of 0.60, which puts it 
in the moderate range. In the end, the score for self-
regulation gone up from 59 to 91, which is a good 
score with a c-value of 0.79. 

Table 9 shows that the parts of explanation, 
evaluation, and self-regulation have high c-values, 
whereas the other three parts have intermediate c-
values. This indicates that the ALLR model, 
supplemented by H5P, effectively enhances the skills 
of prospective teachers in all facets of critical 
thinking, with results that span from moderate to high 
categories. These results are in line with the Wilcoxon 
statistical test and descriptive analysis, which 
demonstrate that the scores on the pre-test and post-
test went up a lot and that the effectiveness was rated 
as moderate to high. 

The rise in scores for each part of critical thinking 
skills shows that future teachers are getting better at 
critical thinking. They are getting better at looking at 
material in more detail, judging arguments and 
evidence more carefully, and making better decisions 
based on the data they have. Also, future teachers are 
getting better at organizing and thinking about their 
own thoughts, which helps them keep improving their 
thinking. 

One of the most essential things that schools 
should teach individuals in the 21st century is how to 
think critically, which is also very crucial in college 
[59], [60].  Critical thinking is a fundamental learning 
outcome [61], and this skill requires cultivation [62], 
[63]. This research improved the critical thinking 
skills of future science teachers by using the ALLR 
learning model and the interactive learning 
technology H5P. Previous studies demonstrate that the 
implementation of H5P in educational contexts might 
enhance students’ critical thinking skills [64]. 

 This research employed H5P learning media, an 
interactive educational resource. A lot of people in the 
digital age are using interactive learning material [65].  
Previous studies have shown that interactive learning 
platforms may enhance student engagement and 
facilitate the development of critical thinking skills 
[66], [67]. The H5P learning media utilized in this 
study include subject matter, PowerPoint 
presentations, and interactive films featuring multiple-
choice questions and feedback, all designed to 
encourage prospective science educators to engage 
actively in the learning process. 

 Using H5P interactive learning material, on the 
other hand, has been found to make learning more 
interesting, engaging, and useful, as well as increase 
the overall quality of learning [68], [69]. Future 
teachers can directly engage with the content and the 
learning process through H5P interactive learning 
media, resulting in more active and significant 
educational experiences [30], [70], [71], [72], [73].  

Active learning encourages future teachers to do 
things that help them think critically, such solving 
problems, having conversations, and thinking about 
what they have learned. Previous research has shown 
that active learning is necessary for developing critical 
thinking skills [74]. 

The enhancement of critical thinking skills among 
aspiring science instructors in this research is highly 
correlated with the adoption of the ALLR learning 
paradigm. The ALLR paradigm, which emphasizes 
inquiry and problem-solving tasks, has effectively 
fostered critical thinking among prospective teachers. 
The learning implementation results show that this 
model was rated as “very good” which means that it 
worked well. These findings demonstrate that the 
efficient use of the ALLR model has significantly 
enhanced the cultivation of critical thinking skills in 
prospective science educators. The paradigm 
promotes active engagement, the investigation of 
many ideas, and analytical problem-solving, all of 
which are crucial for cultivating critical thinking. 

 The ALLR learning paradigm is a learner-centered 
approach [22] that has been demonstrated to improve 
learners’ critical thinking skills [75], [76]. This is 
because learner-centered learning gives students 
chances to think deeply and critically, which helps 
them learn how to analyze, evaluate, and solve 
problems on their own. 

 The ALLR learning model has six main parts: (1) 
Getting future teachers ready to study the things they 
will be studying or the problems they will be solving, 
(2) Planning the study or problem-solving process, (3) 
Leading the study or using problem-solving methods, 
(4) Coming up with and showing the findings of the 
study or problem-solving, (5) Learning from the 
experience or finding values, and (6) Thinking about 
the process of learning [22]. 

The six syntaxes of the ALLR learning model 
reveal that it is mostly about activities that include 
asking questions and solving issues. Some of the skills 
that go into critical thinking are interpreting, 
analyzing, summarizing, and evaluating information.   
Students that engage in problem-solving exercises 
exhibit enhanced analytical skills, effective problem 
resolution, and demonstrable improvement in their 
critical thinking skills [77]. Previous studies have 
shown that using digital platforms to help pupils solve 
problems may greatly improve their skills to think 
critically [78]. 

This study has a few limitations. First, H5P is an 
open-source platform that relies heavily on design to 
function properly. The findings of this research may 
not conclusively demonstrate that the use of this 
platform consistently enhances the critical thinking 
skills of future science instructors. Instead, how 
effectively it works depends on how the content is put 
together and delivered.  
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To address this issue, future research may focus on 
developing a more structured and cohesive design 
guide for the utilization of the H5P platform. This 
would help make sure that the media is always used in 
the same way and that the results do not alter based on 
how the content is put up and delivered. 

Second, this study was conducted simultaneously 
with the Basic Science Course taken by prospective 
science teachers, which may have motivated them to 
study more intensively to achieve optimal learning 
outcomes. This factor could influence the c-value of 
the average pre-test and post-test scores. Therefore, 
future research could be conducted outside the context 
of formal lectures, involving participants who are not 
tied to specific courses. Additionally, exploring the 
integration of H5P in various other science courses 
could serve as a valuable direction for further 
research, helping to strengthen the validity of this 
learning model in a broader context. 

The last limitation of this research is that the 
sample size may be insufficient to represent the whole 
population. There may also be bias in how the sample 
was chosen, which could make it harder to see how 
different kinds of people are represented in the 
sample. This bias may impede the generalization of 
the research findings to alternative contexts. Even 
after a thorough and careful examination, these three 
factors are still very important to keep in mind while 
looking at the results. Consequently, further study 
might be improved by using a bigger sample size and 
including other educational institutions to augment the 
generalizability of the results. 
 
4. Conclusion 
 

The data analysis results show that using H5P in 
ALLR learning helps aspiring science teachers a lot 
when it comes to improving their critical thinking 
skills. The outcomes of the learning implementation 
in the beginning, middle, and conclusion were all 
deemed “very good”. The analysis of the behaviors of 
prospective instructors demonstrates that the majority 
have strong critical thinking skills. 

The Wilcoxon statistical test and descriptive 
analysis revealed a substantial difference between the 
pre- and post-test scores, with effectiveness levels 
ranging from moderate to high. The effect size test 
also showed a substantial link between using this 
learning model and being better at critical thinking.  
The results of the critical thinking skills test for 
potential science teachers corroborate these findings, 
indicating a substantial increase in scores across all 
dimensions of critical thinking, with categories 
spanning from moderate to high. 

These results stress the importance of using 
technology in education, especially H5P, which gets 
future instructors involved and gives them feedback 
right immediately while they are learning.  

The ALLR learning paradigm and H5P technology 
together could be a great new technique to help future 
science teachers improve their critical thinking skills. 

This study, however, has some problems. One 
limitation is that the material is not organized or 
presented in a consistent manner. As a result, future 
research should provide a more structured framework 
for the implementation of H5P. This study 
corresponded with official lectures; consequently, 
further research should be conducted beyond the 
confines of formal courses, utilizing prospective 
instructors who are not limited to specific curricula. 
Future studies may explore the integration of H5P into 
more science curriculum to improve this instructional 
method. Another issue is that the sample size is very 
small and there may be bias in how it was chosen.  
Subsequent study may be improved by a larger sample 
size and the incorporation of new colleges. 
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