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Abstract

The study is in the background with learners' low critical thinking ability in learners' activities. In the learning
process, instead of using a media learning model, it can also be used as an aid. One of the learning models and
the media is Jurisprudential Analytical Inquiry assisted Augmented Reality Assembly Edu. This study intends to
identify the learning model Jurisprudential Analytical Inquiry assisted Augmented Reality Assembly Edu to the
critical operation of class X Biology subjects at SMA. This research is a quantitative study using the Quasy
Experiment Method. The research population was taken using 2 X MIPA classes, and the research sample
consisted of X MIPA 6 as the Experiment class and X MIPA 3 as the Control class, with a total of 68 students.
The sample technique in this study is the Cluster Random Sampling Technique. The research test instrument
used multiple choice questions and tested the hypothesis using an independent t-test. Data was obtained from
the results of hypothesis calculations using independent sig value tests. (2-tailed) that is 0.00 less than 0.05. So
it can be concluded that the hypothesis in this study is accepted, meaning that there is an influence of the learning
model Jurisprudential Analytical Inquiry assisted Augmented Reality Assembly Edu to the critical operating of
class X Biology subjects at SMA.

Keywords: Learning Model Jurisprudential Analytical Inquiry; Media Augmented Reality Assembly Edu; Critical
Thinking Skills.

Introduction

Education is a conscious and planned effort to create an atmosphere of learning and a learning process to develop
students' potential (Sanjaya, 2016). Education is carried out through a learning process in schools using specific
methods or methods so that someone obtains knowledge, understanding, and ways of behaving by the provisions
(Sihotang et al., 2015). As a result of changing times, the education system in Indonesia demands changes in the
learning process. The learning process has referred to the 2013 curriculum, an educational program provided by
educational institutions for students (Hamalik, 2017). The teaching and learning process in the 2013 curriculum is
closely related to scientific and critical attitudes because students are guided to think openly, be curious, honest, and
other aspects. Scientific and critical attitudes are huge in achieving learning objectives. One of the successes in
learning is caused by a scientific and critical attitude. So, scientific and critical attitudes are critical in achieving the
learning objectives (Kemdikbud, 2018). To develop students' thinking skills, things are needed to support them during
the learning process, including the learning media. The importance of learning media as one of the elements that
support the learning process cannot be ignored (Kemdikbud, 2018). Learning media convey information or material to
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students. It can improve students' understanding and evaluation of the material presented. The role of learning media
is vital in the biological learning process (Chairudin et al., 2023). Augmented Reality Assembly Edu is one media that
can be used in the teaching and learning process. Augmented Reality (AR) - Edu Assembly results from technology
combining cyberspace and the natural world that educators can use because it can project something abstract and
interactive (Kishino, 2017). Assemblr Edu is one of the applications of AR that has advantages, including having
animated videos and audio, not requiring programming knowledge, and being able to be seen from various points of
view (3 dimensions). EDU Assemblr has a studio assembly to edit and import 3 -3-dimensional images of other types.
FBX and OBJ can help students develop critical thinking skills (Assemblr, 2020).

In biology learning, students are required to think critically. This ability can begin with basic thinking skills and high-
level thinking skills. Critical thinking skills are critical for students to solve problems and make decisions based on
scientific truth. Critical thinking is recommended before developing other thinking patterns. Students will understand
more about a material concept if their learning process emphasizes the ability to think critically (Wijayanti, 2015).
Without thinking critically, humans tend to receive information from various sources without thinking and selecting
the information they get. Santrock (2009) also explains that critical thinking skills can be built if the teacher provides
learning that asks students to argue by reasoning, evaluating the opinions of others, looking for answers, and finding
reasons for a problem. Problems regarding critical thinking skills can be overcome if students are trained to increase
the power of analysis, develop observation skills, increase curiosity, ask questions, reflect, and read critically
(Siwardani, 2015). The expected thinking skills in achieving optimal learning goals are critical thinking. Students will
be able to build meaning and confirm their understanding. The learning process is always accompanied by thinking
skills as one of the factors in determining the level of one's success. According to Ennis (1985), critical thinking is an
organized process that involves the decision-making process, analyzing, solving problems, and scientific inquiry
activities (Wijayanti, 2015). According to the results of an interview with one of the Biology subjects in SMA Negeri 1
Penggala stated that the biology learning process is still dominant using the method of lecture, discussion and
question and answer. In the use of educator learning models are still not active in applying other learning models,
learning models that are often used by educators are discovery learning learning models. Whereas as researchers
have previously described, the current education system prioritizes the critical thinking skills of students during the
learning process. This is what is interesting to the author to try to apply the influence of the Jurisprudential Analitical
Inquiry Learning Model with Augmented Reality Assemblr Edu on Critical Thinking Ability Class X Biology Subjects in
High School.

Literature Review

It is essential to consider the integration of various educational approaches and technologies to establish a theoretical
foundation regarding the influence of the jurisprudential analytical inquiry learning model assisted by augmented
reality assembly edited Reality (AR) has been recognized as a valuable educational tool, offering benefits in various
fields, including learning (Mustagim, 2017). Ar in Educational Settings has shown promise in enhancing engagement
and understanding Among Students (Mustagim, 2017). Additionally, the Incorporation of Innovative Models such as
Jurisprudential Inquiry Can Contribute to Fostering a Democratic Culture within Schools (Japar et al., 2018). Models
like scientific inquiry and Radec have positively impacted student learning outcomes and critical thinking skills
(Marwan, 2023; Pratama et al., 2020).

Furthermore, the effectiveness of inquiry learning models, particularly when combined with multimedia tools like
Quizizz, has been highlighted in improving students' critical thinking abilities (Islam & Soekamto, 2022). These findings
suggest that models emphasizing inquiry-based approaches can be instrumental in developing students' independent
learning and critical thinking skills (Islamic & Soekamto, 2022). Moreover, The Development of Learning Media Based
on Augmented Reality, such as Assembler Edu, has been explored in Various Subjects Like Biology and Chemistry,
showcasing the potential for enhancing learning experiences (Sari, 2023; Octaviani et al., 2022). Augmented reality in
educational contexts can provide an interactive and immersive learning environment, leading to increased student
engagement and comprehension (Sari, 2023; Octaviani et al., 2022). By combining the jurisprudential analytical inquiry
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learning model with augmented reality assembly Edu, educators can create a dynamic and engaging learning
environment that promotes critical thinking, independent learning, and democratic culture in educational settings. This
integration harnesses the benefits of innovative technologies like AR and proven educational models to enhance the
overall learning experience for students.

In applying the Jurisprudential Analytical Inquiry learning model with augmented reality assembly Edu to students'
critical thinking skills, several theories support the positive influence of integrating the learning and technology model.
First, the Think Pair Share (TPS) learning model has been proven to significantly influence students' critical thinking
skills (Meilana et al., 2020). In addition, the guided inquiry learning model has also been proven to improve the critical
thinking skills of students (Amijaya et al., 2018). Other studies have shown that formative assessment in the 5E model
inquiry learning can improve students' critical thinking skills (Dita et al., 2021). Furthermore, the Steam-based Radec
learning model has improved students' critical thinking skills (Setyawan et al., 2023). Project-based learning learning
has also been proven effective in improving the critical thinking skills of students (Yudiana & Sari, 2022). In addition,
the learning model of Problem-Based Learning and guided inquiry has also been proven to positively impact students'
critical thinking skills (Sitompul, 2021; Sado et al., 2020). In addition, the application of blended learning and the make-
a-match learning model has also been proven to improve student's critical thinking skills (Nur et al., 2022; Novita et al.,
2021). Problem-based learning models such as MEA and PSF have also been proven to positively influence students'
critical thinking skills (Hevitria et al., 2021; Angelina et al., 2020). Application of the Jurisprudential Analytical Inquiry
Learning Model with Augmented Reality Assembly Edu is expected to make a positive contribution to the increasing
critical thinking skills of students through the merging of innovative learning models and advanced technology.

Methodology

This research uses an experimental research type. Experimental research involves manipulating independent
variables, controlling external variables (extraneous), and measurement of the effects of the dependent variable. In
more detail, this experimental method is a single case experiment or single subject (Single Subject Experiment)
(Sugiyono, 2019). The method used in this study is the quasi-experimental design, which is a design that has a control
group but is not fully able to control external variables that affect the implementation of experiments (Hastjarjo, 2019).
This research was conducted on students in two classes, namely class X MIPA 6 as an experimental class that uses
the Jurisprudential Analytical Inquiry learning model and class X MIPA 3 as a control class that uses discovery learning
models. In these two groups, the design control group design is used. The population in this study was all students of
class X MIPA in SMA Negeri 1 Penggala, which consisted of six classes. Based on the results of data analysis obtained
from data pretest and posttest analyzed using the independent sample t-test to answer the hypothesis. The normality
test used the Shapiro-Wilk test to determine whether the data was normally distributed. Furthermore, the homogeneity
test was carried out using the homogeneity of variances test to determine whether the data was homogeneous. This
study's results indicate an influence of the Jurisprudential Analytical Inquiry learning model with Augmented Reality
Assembly Edu on the critical thinking skills of students of class X of SMA Negeri 1 Public High School Biology, which
is shown in SIG grades. 0.000 <0.05, meaning that HO is rejected and H1 is accepted.

Results and Discussion

Overview of Biology Learning in SMA Negeri 1 Penggala

The process of learning activities in SMA Negeri 1 Penggala, in general, is still formal, planned, and carried out with
guidance by educators. The media used in learning are mostly still in the form of printed books and images, where
students listen to the information conveyed by educators. Although SMA Negeri 1 Penggala has adequate facilities
and infrastructure to support biology learning, students cannot utilize these facilities and infrastructure to improve
their critical thinking skills. This study used class X MIPA 6 as an experimental class that applied the Jurisprudential
Analytical Inquiry learning model with Augmented Reality Assembly Edu. Class X MIPA 3 is a control class that applies
the Discovery Learning learning model. Jurisprudential Analytical Inquiry Learning Model with Augmented Reality
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Assembly Edu is designed to improve students' critical thinking skills through systematic and interactive learning

steps. The following are the steps of learning in the experimental class.

1) Issue Orientation
Educators give students initial questions to explore their understanding of environmental pollution. Questions like
"Have you ever seen turbid river water?" Moreover, "What causes the murky river water?" was submitted to start
the discussion. Students then answer the question based on their knowledge.

2) Identifying problems
Educators provide further questions to develop students' critical thinking skills, such as "What are the benefits
and advantages of learning environmental pollution?" After that, educators convey the benefits obtained from
studying environmental pollution material.

3) Determine attitudes
Educators organize students into small groups consisting of 4-5 people. Then, educators convey problems to
students and direct them to use the Augmented Reality Assemblr Edu application to see the tasks of LKPD
(Student Worksheet) which contains problems related to environmental pollution.

4) Exploring attitudes
Students are directed to develop critical thinking and make alleged answers related to environmental pollution
and the factors of its causes. Educators facilitate this process by providing guidance and support.

5) Small and qualify for positions
Educators direct students to conduct the alleged test they made, to determine the truth or error of the allegation.
This process involves testing hypotheses that have been developed previously.

6) Evaluation
Educators direct students to present the results of their answers. Groups that are not advanced presentations
give an argument to the answers from the group that advanced presentation. Furthermore, educators guide
students to conclude their observations.

Exploring attitudes Refine and qualify for positions Evaluation
Figure 1. Experimental Class Steps
Jurisprudential Analytical Inquiry Learning Model

The implementation of this learning model aims to increase the active participation of students and their critical
thinking skills. In this study, a comparison between learning outcomes in the experimental class and the control class
to evaluate the effectiveness of the jurisprudential analytical inquiry learning model with augmented reality assembir
Edu.
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Data analysis

Data collected from pretest and posttest were analyzed using the independent sample t-test to answer the research
hypothesis. The normality test was carried out using the Shapiro-Wilk test to find out whether the data is normally
distributed. Furthermore, the homogeneity test was carried out using the homogeneity of variances test to find out
whether the data is homogeneous. The results of this analysis indicate that there is a significant influence on the
application of the Jurisprudential Analytical Inquiry learning model with augmented reality assemblr Edu on the critical
thinking skills of students in class X of SMA Negeri 1 Biology. The significance value (GIS.) Obtained from the T test
is 0.000, which is smaller than 0.05, so that HO is rejected and H1 is received. This shows that the application of this
learning model significantly improves students' critical thinking skills compared to the discovery learning learning
model used in the control class. This critical thinking ability can be seen from the difference in the average score of
pretest and posttest in both classes. Students in the experimental class show a higher increase in posttest scores
compared to students in the control class. This shows that the Jurisprudential Analytical Inquiry Learning Model with
Augmented Reality Assemblr Edu is more effective in increasing the critical thinking skills of students. The use of
augmented reality in learning provides a more interactive and interesting learning experience, so that students are
more motivated to be actively involved in the learning process. Thus, they can develop critical thinking skills through
exploration, discussion, and presentations carried out during the learning process. The results of this study indicate
that the application of the Jurisprudential Analytical Inquiry learning model with augmented reality assemblir Edu has
a positive impact on increasing the critical thinking skills of students. Therefore, this learning model can be considered
to be applied in biology learning and other subjects to improve the quality of education in SMA Negeri 1 Penggala.

Discussion

This research was conducted in three meetings. During the study, students experienced an increase in learning
thinking and activities. This is because the model and learning media that allows students to play more active and
provide opportunities to improve critical thinking skills. Jurisprudential Analytical Inquiry Learning Model with
Augmented Reality Assemblr Edu helps students to be more actively involved in the learning process, which is proven
to improve their critical thinking skills. The initial stage of the study involved the validation of instruments such as
questions, RPP, Syllabus, and LKPD to Ms. Dwi Asmaning Ayu, S.Pd., as a science teacher at MTs Muhammadiyah
Sukarame. This instrument was tested in 32 students of class XI MIPA who had studied the material, using 25 multiple
choice questions. After validation, 10 research instruments of multiple choice questions are used during the study.
These questions have met the standard of critical thinking ability.

At the first meeting in the X MIPA 6 experimental class that used the Jurisprudential Analytical Inquiry learning model
with Augmented Reality Assemblr Edu, a pretest was carried out in the form of multiple choice questions that included
indicators of critical thinking skills. This test aims to determine the initial ability of students before studying
environmental pollution material. After the pretest, the material about environmental pollution and the causes of the
causes are explained. Core activities involve the grouping of students into small groups consisting of 4-5 members.
Students then work on LKPD in groups, discuss, present, and provide arguments related to the material presented. At
the second meeting, students were again divided into groups. Each group is asked to use the Augmented Reality
Assemblr Edu application and work on LKPD assignments relating to waste recycling. At the third meeting, students
were given a final test (posttest) in the form of multiple choice questions that included indicators of critical thinking
skills. This test functions as a final evaluation of learning and collection of research data.

Increasing the critical thinking skills of students in the experimental class is caused by the use of the Jurisprudential
Analytical Inquiry learning model with augmented reality assemblr Edu. This model encourages students to actively
think critically in focused discussion groups, through systematic stages. The first stage involves preparation for the
framework of thinking by educators, topic explanations, and goals. Educators also help prepare groups and determine
the moderator and recorder. The core stage involves discussion and presentation, where students answer case
studies in LKPD. With this model, students are more challenged to think critically in giving arguments, so they gain
deeper knowledge about the material being studied. Discussions and presentations carried out in this model allows
students to work together and respect each other in groups. Students who use the Jurisprudential Analytical Inquiry
learning model with Augmented Reality Assemblr Edu show a good response during the learning process. They have
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high curiosity and are active in finding answers to the problems faced, as well as enthusiasm in completing the learning
tasks given.

According to Hendrizal, the advantages of the Jurisprudential Analytical Inquiry learning model include: motivating
students to actively debate with logical and rational arguments, facilitate case analysis so as to facilitate the attitudes
and conclusions of opinions on a clear basis, developing aspects of knowledge and insight appreciation for
differences of opinion. This model is also relevant to the development of modern learning psychology which sees
learning as a process of changing the behavior of students thanks to experience. However, this model also has
shortcomings, such as requires a long implementation time because of changes from the previous learning model
that does not demand the activeness of students. In addition, it is difficult to direct the student's argument at first
because not all students have sufficient knowledge, which can cause a coachman debate (debate for unreasonable
reasons) (Joyce et al., 2009). Ennis (1985) explains that the ability to think critical is a process that aims to make a
reasonable decision, so that what is considered the best about a truth can be done correctly. Critical thinking is an
important skill that students need to improve the ability to make assessment, explain reasons, and solve unknown
problems. Aspects and indicators of critical thinking based on the theory of ennis include: understanding the problems
in the questions given, giving reasons based on relevant facts, making conclusions appropriately, choose the right
reasons to support conclusions, explain the terms in the problem, provide examples of similar cases, and check back
thoroughly from beginning to end.

Interactive learning media that are inserted with video also makes it easy for students to receive material dynamically.
The response obtained from the answers uploaded by students can be known quickly. The simulation which is the
characteristics of this learning media emphasizes the experiments of various cases to see phenomena and the
consequences of various case examples. Previous research shows that simulation -based learning can make students
construct material independently, improve creative thinking, representative, and the ability of interpretation of
diagrams or graphics and communication simulation results. The Role of the Jurisprudential Analytical Inquiry
Learning Model with Augmented Reality Assemblr Edu with the critical thinking skills of students is very positive.
Posttest results show a significant increase compared to the previous value. However, educators need to continue to
train students so that their critical thinking skills increase, so as to produce new ideas or ideas that are useful.

Conclusion and Recomendations

Based on the results of research and data analysis that has been carried out, it can be concluded that there is a positive
influence of the application of the Jurisprudential Analytical Inquiry learning model with augmented reality assemblr
Edu on the critical thinking skills of students of class X class of Biology in high school. This is indicated by the
difference in an increase in the average critical thinking ability of students, where the acquisition of the average score
of N-Gain Critical thinking skills in the experimental class reaches 0.63 with a medium category, while the control class
only reaches 0.33 with the category low.

Educators can determine the types of models and learning media that are more innovative and varied in accordance
with the material and learning objectives to be able to develop the critical thinking skills of students. Jurisprudential
Analytical Inquiry Learning Model and Learning Media Augmented Reality Assemblr Edu can be used as an alternative
model and media in learning so that students understand the material in the learning process to improve critical
thinking skills. Students are expected to be more active in the process of learning activities so that they can obtain
good results and create meaningful biology learning. The school must more often evaluate and make questions that
can improve students' critical thinking skills. For further researchers, it is recommended to be able to develop learning
models and learning media by using a better test instrument so that it can be applied in other concepts to find out the
critical thinking skills of students. In the process of developing critical thinking skills, at least carried out in two cycles,
each cycle consists of three meetings. Most effective in developing critical thinking skills is in one semester for
maximum results.
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