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The purpose of this study was to determine whether there is a difference in
scientific literacy between students who follow the inquiry learning model and
students who follow the STAD cooperative learning model to determine the dif-
ference between scientific literacy due to students’ achievement motivation;
to describe the interaction between the learning model and achievement moti-
vation on students’ scientific literacy. This study used a Posttest-Only Control
Group Design with a two-factor analysis. The population in this study were fifth-
semester PGSD students at HKBP Nommensen University of Pematangsiantar,
in 2024/2025 Academic Year, with totaling 186 students, which sample of 124
students determined by using Simple Random Sampling technique for the class.
Data were obtained using the achievement motivation instrument and the sci-
ence literacy test. Data analysis was carried out using two-way analysis of vari-
ance. The study found a significant difference in scientific literacy between
students who followed the Inquiry Learning Model and those who followed the
STAD Cooperative Learning Model, with a p-value of 0.000, which is less than
0.05. There is a difference in student science literacy based on achievement mo-
tivation with a value of Sig. 0.000 < 0.05 and there is no interaction between
the learning model and achievement motivation on student science literacy, with
a value of Sig. 0.230 > 0.05.
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1. INTRODUCTION

The development of the 21st century has brought about profound changes in how people live, work,
and learn. With rapid advancements in technology and globalization, educational systems worldwide face the
challenge of preparing students with the skills needed to thrive in an increasingly complex and interconnected
world. In particular, countries facing educational challenges such as those with limited resources or evolving

Journal homepage: https://att.aptisi.or.id/index.php/att


https://doi.org/10.34306/att
https://orcid.org/0000-0002-9524-5080
https://orcid.org/0000-0002-4672-8553
https://orcid.org/0009-0007-7766-0647
https://orcid.org/0000-0001-8982-8485
https://orcid.org/0000-0001-6818-5142
https://orcid.org/0000-0003-1181-3931
https://orcid.org/0000-0002-1508-488X
mailto:muktar.panjaitan@uhnp.ac.id
mailto:asister.siagian@uhnp.ac.id
mailto:losojudijantobumn@gmail.com
mailto:zuddin.unimed@gmail.com
mailto:herman@uhnp.ac.id
mailto:nanda.saputra2589@gmail.com
mailto:z.mamadiyarov@afu.uz
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.34306/att.v8i1.640
https://creativecommons.org/licenses/by/4.0/
https://att.aptisi.or.id/index.php/att

64 a E-ISSN: 2656-8888 | P-ISSN: 2655-8807

curriculums must rethink traditional teaching methods to ensure that students are equipped with critical think-
ing, problem-solving, and scientific literacy skills [1-3]. These skills are essential not only for personal success
but also for the broader social and economic development of nations.

This study addresses an important aspect of educational reform the development of scientific liter-
acy through innovative teaching models [4]. Given the global emphasis on improving educational outcomes,
particularly in developing nations, this research highlights how different learning models, such as the Inquiry
Learning Model and the STAD Cooperative Learning Model, can improve student engagement and scientific
literacy. These findings are particularly relevant for countries facing challenges in improving the quality of
education, as they provide insights into effective strategies that can be implemented to foster critical thinking
and scientific knowledge among students. Nowadays, education is becoming increasingly important to ensure
that students have learning and innovation skills, skills in using technology and information media, and can
work and survive by using life skills [5].

The 21st century demands that education equip students with the necessary skills to thrive in the
global economy. The Partnership for 21st Century Skills stresses that 21st-century learning should foster four
key competencies communication, collaboration, critical thinking, and creativity. Additionally, it highlights
that in order to navigate the challenges of 21st-century learning, individuals must possess critical thinking
abilities, digital literacy, information literacy, media literacy, and proficiency in information and communication
technology [6-9].

In the modern era, education plays a pivotal role in cultivating students’ abilities in learning, inno-
vation, technology, and life skills that are essential for success. The Ministry of Education and Culture of the
Republic of Indonesia has integrated three core concepts of 21st-century education to develop a new curriculum
for elementary schools, junior high schools, senior high schools, and vocational high schools. These concepts
include 21st-century skills, a scientific approach, and authentic assessment [10—12].

Moreover, these three concepts are adapted to align with Indonesia’s vision for 2045, referred to as
”Indonesia Emas”. The adaptation process aims to ensure that the concepts are compatible with the capabilities
of students and the competencies of educators and education staff [13]. The three core areas of 21st-century
skills consist of (1) life and career skills, (2) learning and innovation skills, and (3) information, media, and
technology skills. These skills are visually represented in a framework called the 21st-century knowledge-skills
rainbow [14].

Modern science education is focused on equipping students with the skills necessary for success in the
21st century. Among these skills, scientific literacy is crucial [15]. It is the ability to apply scientific knowledge
in daily life, think critically, and make informed decisions. According to the journal The Meaning of Science,
scientific literacy involves not only understanding science but also developing the ability to appreciate it, which
in turn contributes positively to the community. The emphasis on improving scientific literacy aligns with
the goals of SDG 4 (Quality Education) [16, 17], which aims to provide quality, inclusive, and equitable
education and foster lifelong learning for all. By incorporating innovative teaching methods like inquiry-based
and cooperative learning, we can enhance students’ scientific literacy, critical thinking, and problem-solving
skills, further advancing the objectives of SDG 4 [18].

Scientific literacy is a broad concept with multiple interpretations. Two primary perspectives exist the
’science literacy” group and the “scientific literacy” group. The “’science literacy” group sees scientific literacy
primarily as understanding scientific content, such as basic scientific principles. This view is commonly held
by science educators worldwide, including in Indonesia [19]. On the other hand, the “’scientific literacy” group
believes that scientific literacy goes beyond just content knowledge and is linked to life skills development.
This perspective emphasizes the importance of reasoning skills in a social context and advocates for the idea
that scientific literacy is for everyone, not just those pursuing careers in science or specialized fields [20].

Scientific literacy emphasizes the importance of equipping students with the knowledge to apply sci-
entific concepts effectively, think critically, and make well-informed decisions on issues that directly impact
their lives [21]. However, science education in many countries still often overlooks the social aspect of learning
and the necessity of fostering the skills students need to actively engage in society.

Discussions surrounding the aims of science education typically start with scientific literacy, which
reflects the expectations of what students should learn and be able to do as a result of their educational ex-
periences. Despite this, the definition of scientific literacy, particularly in the context of classroom teaching,
remains a topic of debate. The term is often considered abstract, leading to various interpretations about the
desired learning outcomes [22]. However, it is widely agreed upon that the ultimate goal of scientific literacy
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is to enable students to understand and engage in societal discussions regarding science and technology-related
issues [23].

Scientific literacy encompasses several key components context, knowledge, competence, and attitude.
The PISA assessment is designed to help students recognize the value of science for individuals and society,
especially in enhancing the quality of life and informing public policy. Therefore, the PISA scientific literacy
questions are structured around contexts related to the individual, society, and global regulations, using specific
situations as the basis for assessment exercises. The PISA assessment does not focus on context itself, but
rather on assessing the competence, knowledge, and attitudes that students hold in relation to these contexts.
This study is based on the 2013 PISA assessment, which specifically evaluates the knowledge and competence
aspects of scientific literacy [24, 25].

Historically, when schools began expanding access to education in the 21st century, literacy was pri-
marily understood as the ability to read a technical skill acquired once in a lifetime for processing knowledge.
In the industrial world, reading proficiency became widely recognized as a standard skill. However, the concept
of literacy has since evolved, now encompassing the ability to understand, identify, interpret, create, and com-
municate knowledge through written materials in various contexts. These skills are now considered essential
for success in the modern industrial world [26].

Science education should ideally focus on developing science process skills, enabling students to
engage in active experiences that stimulate their cognitive abilities (minds on), psychomotor skills (hands on),
and social or affective skills (hearts on). One way to assess students’ scientific literacy is by evaluating their
inquiry skills, which reflect their ability to conduct investigations. According to the study Assessing Inquiry
Skills as a Component of Scientific Literacy, students’ scientific literacy can be gauged through their inquiry
skills, which involve the ability to inquire and explore [27].

Indonesia has participated in the PISA assessment since 2000, but the results have consistently been
unsatisfactory. In the 2022 PISA study, Indonesia ranked 69th out of 80 countries, placing 12th from the
bottom, with a total score of 1,108. This result places Indonesia in the lower-middle tier when compared to other
ASEAN nations. Singapore stands far ahead of the rest, achieving the highest total score of 1,679. Vietnam
follows in second place with a score of 1,403, followed by Brunei (1,317) and Malaysia (1,213). Indonesia
ranks sixth in the region, below Thailand (1,182), while the Philippines (1,058) and Cambodia (1,012) trail
behind. These results suggest that Indonesia’s education system still requires substantial improvements across
various areas [28-30].

The low level of scientific literacy among students can be attributed to at least two key factors, individ-
ual factors and social factors. One important individual factor is achievement motivation, which originates from
within the student. When students are motivated to learn, they tend to achieve better results. The level of moti-
vation a student has plays a significant role in determining their academic success. Achievement motivation is
the drive within a person to excel in a specific area, particularly in academics [31].

To enhance students’ scientific literacy, it is not only important to foster strong achievement motiva-
tion, but teachers must also consider appropriate teaching strategies that align with the conditions and potential
of their students. The teaching approach should be in harmony with the selected learning model to facilitate
more effective achievement of learning objectives [32]. This can be accomplished by implementing innova-
tive learning models that address the challenges of improving students’ scientific literacy, especially for those
struggling with low achievement levels [33].

The learning models being discussed are the Inquiry Learning Model and the Cooperative Learning
Model with the STAD type. The Inquiry Learning Model focuses on critical thinking and analysis as students
work through the process of solving a problem. It involves several stages based on scientific methods, such as
investigating issues, formulating hypotheses, designing experiments, collecting data, and describing solutions.
In this model, the teacher presents a problem, while students determine the process and solution, with the
teacher serving as a facilitator [34].

The Student Teams Achievement Division (STAD) model was introduced by Robert Slavin and col-
leagues. In STAD, students are divided into small groups of 4-5 people, with a mix of genders, ethnicities,
and academic abilities. The key idea behind this cooperative learning strategy is that students work together to
achieve learning objectives, benefiting from the diverse academic strengths within each group. The components
of STAD include Presenting objectives and motivation, forming groups, teacher-led presentations, teamwork-
based learning activities, quizzes for evaluation, and team achievement rewards [35].

The objectives of this study are to assess whether there is a difference in scientific literacy between
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students who follow the Inquiry Learning Model and those who follow the STAD Cooperative Learning Model
to examine the impact of achievement motivation on students’ scientific literacy, to explore the interaction
between learning models and achievement motivation in influencing students’ scientific literacy [36]. Conse-
quently, the researcher conducted a study titled “Comparison of Students’ Scientific Literacy Abilities Using
the Inquiry and Cooperative Learning Models of STAD Type Reviewed from Achievement Motivation”.

2.  RESEARCH METHOD

While this study provides valuable insights into the effectiveness of different learning models on sci-
entific literacy, it is important to recognize several limitations related to the study design. First, the quasi-
experimental nature of the study poses certain challenges. Unlike randomized controlled trials, a quasi-
experimental design lacks random assignment of participants to treatment conditions, which can introduce
selection bias. In this study, students were not randomly assigned to the Inquiry Learning or STAD Coop-
erative Learning models, and therefore, there may be unmeasured differences between the groups that could
influence the results. For example, students with different baseline levels of academic performance or motiva-
tion may have self-selected into classes, leading to potential confounding variables that were not controlled for
[37].

Additionally, the study design relied on a Posttest-Only Control Group Design, which means that the
analysis is limited to the outcomes measured after the intervention. Without pre-test data, it is difficult to assess
whether the groups were equivalent at the start of the study in terms of their scientific literacy skills. As a
result, any changes observed in scientific literacy could potentially be due to pre-existing differences between
the groups rather than the learning models themselves [38].

Another limitation is the lack of control over external variables, such as the influence of the classroom
environment, teaching styles, or individual teacher effectiveness. These external factors could have affected the
students’ engagement and learning outcomes, making it difficult to isolate the specific impact of the learning
models being tested. Moreover, since this study was conducted at a single institution with a relatively homoge-
neous sample (PGSD students at HKBP Nommensen University), the findings may not be fully generalizable
to other educational settings or populations [39].

Future research could benefit from a more rigorous experimental design, such as using a Randomized
Controlled Trial (RCT), which would allow for better control over confounding variables and provide a more
robust assessment of the causal effects of different learning models on students’ scientific literacy. Additionally,
incorporating pre-test measures would help to establish a clearer baseline for scientific literacy and provide a
more accurate measure of the impact of the learning models [40—42].

A sample of 124 students was divided into 62 students in the experimental class and 62 students as the
control class. The sampling technique used was Simple Random Sampling of the class. Before sampling, first
determine the class equivalence with the One-Way ANOVA test from the scores of the Lower Class Science
subjects in the Odd Semester Final Exam of the 2024/2025 academic year [43]. After it was proven that the
population of the six classes was normally distributed and had homogeneous variance, an ANOVA test was
carried out to test the equivalence between the six classes [44, 45]. The results of the class equivalence showed
that the abilities of the 6 classes were in equal conditions. From 6 classes that are already equivalent, then a draw
technique is carried out to find 2 classes as experimental groups and 2 classes as control groups. The students
of the research subjects in each group are not all taken as samples, but only the upper and lower groups that
meet the criterion-referenced based on the results of the achievement motivation questionnaire are taken [46].
From draw technique, the experimental group was obtained, namely classes PG1 and PG4 which were given the
Inquiry learning model treatment and the control group, the STAD Type Cooperative learning model treatment.
In this study, there were four variables consisting of 2 independent variables, namely the Inquiry learning
model and the STAD Type Cooperative learning model, one dependent variable and one moderator variable
[47]. The dependent variable in this study is scientific literacy and the moderator variable is achievement
motivation which is divided into high achievement motivation and low achievement motivation. This variable
is not yet known whether it interacts with the learning model that can affect students’ scientific literacy. Data
on students’ achievement motivation was collected using a questionnaire given before the experiment, while
scientific literacy skills were collected using a written test given after the experiment was carried out. The test
given was a written test in the form of an essay consisting of 10 items to measure students’ scientific literacy in
the domain of science context and science process. Before the instrument was used to collect data, it was first
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validated by 2 experts in order to obtain a good instrument. Achievement motivation data were analyzed using
item validation and reliability tests. The science literacy test data were tested for item validation, reliability,
test differential power, and test difficulty levels. The results of the validation of the achievement motivation
questionnaire content were 0.94. From 60 achievement motivation questionnaire items that were tested, 8 items
were invalid and 52 items were declared valid with a very high degree of reliability of 0.917. The results of the
science literacy test validation were 1.00. From 10 science literacy test items that were tested, all were declared
valid by experts [48].

The data in this study were analyzed in stages including data description, prerequisite tests, and hy-
pothesis tests. The prerequisite tests carried out were the normality test for data distribution and the homogene-
ity test for variance. The results of the analysis showed that all data obtained were normally distributed with a
sig. value of 0.502 > 0.05. The homogeneity of variance test was conducted on four data groups, if referring
to the average, the Levene statistic value is 1.381 with a significance value of 0.252. This value is greater than
0.05 so it can be said that the variance of science literacy data between the four data groups is the same or
homogeneous. The hypothesis test in this study used a two-way analysis of variance (ANOVA) with SPSS 26
For windows with a significance level of 5%.

3.  RESULT AND DISCUSSION
The results of the study are shown in Table 1.

Table 1. Description of Science Literacy of Student
Model of Learning Motivation of Achieve Mean Std. Deviation N

- High 84.52 3.63 )
quiry Low 77.45 318 20
High 7978 346 47

STAD Low 74.40 339 15

Table 1 showed that the average value of scientific literacy following the inquiry learning model with
high achievement motivation (I - BT) is 84.52 higher than the average value of scientific literacy of students
following the STAD type Cooperative learning model with high achievement motivation (M - BT) of 79.78.
The average value of scientific literacy of students with the low motivation inquiry learning model (I - BR) of
77.45 is higher than the average value of scientific literacy of students with the STAD type cooperative learning
model with low achievement motivation (S - BR) of 74.40. From the data in Table 1 above, it can be concluded
that the average value of student literacy with the inquiry learning model of 80.98 is higher than the average
scientific literacy of students following the STAD type cooperative learning model of 77.09. This shows that to
improve student scientific literacy, the inquiry model is a very appropriate learning model because this model
requires student activities to conduct investigations in accordance with the true meaning of inquiry.

To assess the impact of the learning model and achievement motivation on students’ scientific literacy,
we conducted a two-way ANOVA using SPSS version 26. This statistical test was chosen because it allows
us to examine the influence of two independent variables (the learning model and achievement motivation) on
a dependent variable (scientific literacy), as well as to explore any potential interaction between these vari-
ables. The two-way ANOVA is particularly useful in this study because it helps us determine not only if each
independent variable has a significant main effect on scientific literacy but also whether their combined effect
(interaction) is significant.

The results of the two-way ANOVA, presented in Table 2, show that the main effects for both the
learning model and achievement motivation were statistically significant, as indicated by the p-values of 0.000
for both factors. This means that both the type of learning model and the level of achievement motivation
independently influence students’ scientific literacy. Specifically:

¢ Learning Model: The p-value for the learning model (p = 0.000) indicates that the type of learning model
used (Inquiry vs. STAD Cooperative) has a significant impact on students’ scientific literacy scores. This
supports the hypothesis that the Inquiry Learning Model leads to better outcomes in scientific literacy
compared to the STAD Cooperative Learning Model.

¢ Achievement Motivation: The p-value for achievement motivation (p = 0.000) confirms that students
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with higher achievement motivation tend to perform better on scientific literacy tests, supporting the idea
that motivation plays a crucial role in learning outcomes.

However, the interaction effect between the learning model and achievement motivation was not sig-
nificant (p = 0.230). This suggests that the effectiveness of the learning model does not depend on the students’
level of achievement motivation. In other words, while both factors independently affect scientific literacy,
they do not combine to have a stronger or different effect depending on the motivation level of students. These
findings provide useful insights into how different teaching methods can improve student learning outcomes
in scientific literacy, and how student motivation interacts with these methods. The absence of a significant
interaction effect indicates that the influence of the learning model on students’ scientific literacy remains rel-
atively consistent, regardless of whether students possess high or low achievement motivation. This implies
that well-designed instructional strategies can yield beneficial outcomes across diverse motivational profiles,
making them broadly applicable in varied classroom settings. It also highlights that educators can implement
effective pedagogical models without necessarily tailoring them to different levels of student motivation, which
simplifies instructional planning.

Despite the non-significant interaction, the strong and statistically significant main effects of both
the learning model and achievement motivation emphasize their independent roles in shaping educational out-
comes. Educators should therefore not interpret the lack of interaction as a reason to overlook motivation.
Instead, they should continue to nurture intrinsic and extrinsic motivation through supportive classroom envi-
ronments, goal-setting strategies, and relevant content that resonates with students’ interests and future aspira-
tions. From a policy and curriculum development standpoint, these results reinforce the value of investing in
high-quality instructional design and motivation-enhancing programs. For instance, integrating inquiry-based
or problem-based learning models can stimulate critical thinking and conceptual understanding, while struc-
tured motivational interventions can elevate students’ engagement and persistence in learning. Future research
may explore whether certain subgroups or contextual variables such as socio-economic status, prior academic
background, or teaching experience might moderate the interaction between learning models and motivation,
thereby uncovering more nuanced patterns. Ultimately, the findings underscore the importance of addressing
both cognitive and affective domains in education to achieve comprehensive improvements in scientific literacy.

Table 2. Two-Way Analysis of Variance Results

Source Type III Sum of Squares Df Mean Square F Sig.
Corrected Model 445.771% 3 481.924 39.969 0.000
Intercept 617966.514 1 617966.514  51251.681 0.000
Model 74.836 1 374.836 1.087 0.000
Motivation 959.969 1 959.969 9.616 0.000
Model * Motivation 7.586 1 17.586 0.458 0.230
Error 446.899 120 12.057

Total 03709.000 124

Corrected Total 892.669 123

4 R Squared = 0.500 (Adjusted R Squared = 0.487)

The results of the hypothesis test presented in Table 2 indicate the following findings Students who
participated in the Inquiry Learning Model achieved an average scientific literacy score of 80.98, whereas
students who followed the STAD Cooperative Learning Model had an average score of 77.09. ANOVA revealed
that the null hypothesis (Ho) was rejected, and the alternative hypothesis (H1), which stated that there was a
significant difference in scientific literacy between the two groups, was accepted, with a significance value
(Sig.) of 0.000, which is less than 0.05. There is a significant difference in scientific literacy based on students’
achievement motivation, as indicated by the Sig. value of 0.000, which is less than 0.05 (H1 accepted). There
is no significant interaction between the learning model and achievement motivation on students’ scientific
literacy, as shown by the Sig. value of 0.230, which is greater than 0.05.

The absence of interaction between learning models and achievement motivation towards scientific
literacy is clearly seen in Figure 1.
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Figure 1. Interaction Between Learning Models and Achievement Motivation on Science Literacy

Another result found in this study is that there is a significant interaction between the learning model
and achievement motivation on scientific literacy in students. Interaction means the work or influence of an
independent variable on the dependent variable, depending on the level of other independent variables [49]. Its
influence on students’ scientific literacy, the learning model variable is very dependent on the achievement mo-
tivation variable in producing students’ scientific literacy results. In other words, the influence of the learning
model on scientific literacy is very dependent on the level of students’ achievement motivation. For groups of
students who have low achievement motivation, they tend to view the STAD type cooperative learning model
as not being felt as a burden because students can only be discussion participants without many opinions and
ideas, because students who excel will be responsible for their group because individual values are greatly
influenced by group values. While in the Inquiry learning model, students freely discuss problems in everyday
life in their groups [50]. Students seek more information, put forward initial concepts and connect with new
challenging conditions. The role of the lecturer is as a facilitator, if asked for an explanation, the lecturer pro-
vides an initial description and then the students will work again to solve problems about the material being
discussed.

4. MANAGERIAL IMPLICATION
Based on the findings of this study, several managerial implications are proposed for education ad-
ministrators, policymakers, and practitioners aiming to enhance students’ scientific literacy effectively:

4.1. Development and Implementation of Appropriate Learning Models

Educational management in higher education institutions should actively adopt and implement the
Inquiry Learning Model as the primary teaching method, especially for students with low achievement mo-
tivation. This model has been proven more effective in improving scientific literacy compared to the STAD
Cooperative Learning Model. Support for teacher training and capacity building to effectively apply the In-
quiry Learning approach is essential.

4.2. Assessment and Enhancement of Student Motivation

Educational leaders are advised to regularly assess students’ achievement motivation, which is a cru-
cial factor influencing scientific literacy outcomes. Implementing motivation-boosting programs such as coach-
ing, mentoring, and extracurricular activities can foster higher academic engagement and performance.

4.3. Provision of Supportive Facilities and Resources

School and university management should invest in and provide adequate facilities that support inquiry-
based and cooperative learning environments. This includes well-equipped laboratories, interactive learning
media, and digital technologies that enrich student learning experiences and engagement.




70 a E-ISSN: 2656-8888 | P-ISSN: 2655-8807

4.4. Flexible and Adaptive Curriculum Development

Curricula should be designed to be flexible and accommodate the balanced application of inquiry and
cooperative learning models, tailored to student characteristics and class conditions. Academic management
should facilitate periodic curriculum adjustments based on learning effectiveness evaluations and student needs.

4.5. Continuous Professional Development for Educators

Institutions must provide ongoing professional development programs focused on enhancing educa-
tors’ skills in effectively implementing Inquiry Learning and STAD Cooperative Learning. Consistent applica-
tion of these methods is vital to achieve high-quality educational outcomes.

4.6. Integration of Innovative Learning Models into National Education Standards

At the policy level, educational authorities should encourage the integration of innovative teaching
models into national education standards to ensure widespread and systematic adoption. This will support the
improvement of scientific literacy nationwide and contribute to achieving Sustainable Development Goal 4
(Quality Education).

5. CONCLUSION

This study found a significant difference in scientific literacy between students who followed the
Inquiry Learning Model and those who followed the STAD Cooperative Learning Model, with the Inquiry
Learning Model yielding higher results. Furthermore, the findings highlighted a strong interaction between
achievement motivation and scientific literacy. Students exhibited higher literacy levels when motivated, espe-
cially in the Inquiry Learning group. While no significant difference in scientific literacy was observed between
the two models for students with high achievement motivation, the Inquiry Learning Model proved to be more
effective for students with low motivation. These results suggest that the Inquiry Learning Model is especially
beneficial in enhancing scientific literacy among students with lower levels of achievement motivation.

Based on these findings, it is recommended that educators consider measuring students’ achievement
motivation before selecting an appropriate learning model. For students with high motivation, both the Inquiry
and STAD models can be used effectively, but for students with low motivation, the Inquiry Learning Model
should be prioritized to maximize improvements in scientific literacy. These recommendations aim to optimize
the educational process and better align teaching methods with student motivation levels, ultimately contribut-
ing to enhanced student outcomes in science education. If the class has high motivation, the Inquiry Learning
Model and the STAD Cooperative Learning Model can be used as alternatives, whereas if the class has low
motivation, the Inquiry Learning Model should be the primary choice.

In addition to these considerations, educators, school administrators, and policymakers should take
several managerial steps to effectively implement these learning models. Firstly, regular professional devel-
opment programs should be organized for teachers to help them master both the Inquiry Learning Model and
STAD Cooperative Learning techniques. This will enhance their ability to apply these models effectively in the
classroom and boost students’ science literacy. Furthermore, school administrators should consider adapting
the curriculum to integrate these learning models, particularly for science subjects, to ensure alignment with
modern, student-centered learning approaches. Additionally, schools should invest in necessary classroom
resources, such as science Kkits, digital tools, and other materials that promote hands-on, exploratory learning.
These resources will support both the inquiry learning model and STAD cooperative activities, fostering greater
student engagement. Finally, policymakers should incorporate these innovative teaching models into national
education standards for science education, ensuring their widespread adoption and consistent improvement in
scientific literacy across educational institutions. By focusing on critical thinking, collaboration, and inquiry,
these models contribute to the achievement of SDG 4 (Quality Education), preparing students for a competitive
and rapidly changing world.
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