/// 1\\‘-
\f Ntiiny
/

B

*For correspondence:
mramlim@staff.uns.ac.id

Article history:
Received: 4 April 2023
Revised: 25 July 2023
Accepted: 26 July 2023
Published: 30 July 2023

¢ 10.24057/jpbi.v9i2.25698

© Copyright Chaerunisa et al.
This article is distributed under
the terms ofthe

Creative Commons Attribution
License

p-ISSN: 2442-3750
e-ISSN: 2537-6204

How to cite:

Chaerunisa, Z.F., Ramli, M., &
Sugiharto, B. (2023). Students'
inquiry skills progression based
on STEM approach and inquiry
lab. JPBI (Jurnal Pendidikan
Biologi Indonesia), 9(2), 206-
216.
https://doi.org/10.22219/jpbi.v9i
2.25698

J P B I Chaerunisa et al. | JPBI (Jurnal Pendidikan Biologi Indonesia), Vol. 9 Issue 2, 2023, 206-216

RESEARCH ARTICLE

Students' inquiry skills progression based on
STEM approach and inquiry lab

Zahra Fathya Chaerunisa®!, Murni Ramli#?*, Bowo Sugiharto?®3

2 Biology Education Master’s Program, Faculty of Teacher Training and Education,
Universitas Sebelas Maret, JI. Ir. Sutami No 36, Kentingan, Jebres, Surakarta, Central
Java, Indonesia.

1zahrafathya@student.uns.ac.id; 2mramlim@staff.uns.ac.id; Sbowo@fkip.uns.ac.id

Abstract: Inquiry skills are one of the skills that students need to master in learning biological
concepts. Inquiry skills are influenced by many factors, one of which is the lesson plan. This study aims
to examine the effect of inquiry lab and STEM models on inquiry skills progression. The research design
used was a quasi-experiment non-randomized control group, pretest-posttest design, with three
treatments, namely discovery learning lesson plan as control (C), inquiry lab lesson plan (E1) and STEM
lesson plan (E2) as treatment. The three classes were randomly selected from six classes XI of Science.
All students in the selected class became the research sample (N = 98), with details. The control class
consisted of 33 students, E1 32 students, and E2 33 students. The material taught in all classes is the
human respiratory system. Data in inquiry skills progression is measured before and after treatment. The
instrument takes the form of an essay test. Data analysis using ANCOVA (p = 0.05%). The results
showed that the inquiry lab and STEM models had a significant effect, and the inquiry lab model had the
best effect.

Keywords: Inquiry lab; inquiry skills; learning progression; lesson plan; respiratory system; STEM

Introduction

Inquiry skills are necessary to study and understand the practice of scientists in scientific investigations.
Investigations in inquiry are carried out according to scientific procedures that refer to the way scientists
work. In their work, scientists always take scientific steps in the inquiry process. Inquiry-based learning
is believed to be able to develop students' knowledge and skills. Inquiry skills refer to seven skills
consisting of problem identification, formulation of research questions; formulating hypotheses, planning
experiments, conducting experiments; analysis and interpretation of results; and drawing conclusions
and presenting findings (Pedaste et al., 2012). The entire series of stages is simultaneous and
continuous, meaning that the first stage must be achieved before moving on to the next stage.

The results of the 2018 Program for International Student Assessment (PISA) show that student
achievement in science in Indonesia is classified as low, ranking 73 out of 78 countries with an average
score of 396 points, while the OECD average score is 489 points (OECD, 2019). However, in the last 10
years, there has been an increase in the scores of Indonesian students which are close to the OECD
average scores in each period (OECD, 2016, 2018; Organization for Economic Cooperation
Development, 2015). The results of the assessment show two things. On the one hand, it shows that
there are factors that cause the low science skills of students in Indonesia. On the other hand, there is
potential for developing students' science skills. Purwati et al., (2021) stated that the causes of students'
low science skills include science learning which still tends to be textual and less contextual. In addition,
abstract science content is often difficult for students to understand. Therefore, the low science ability of
students in Indonesia based on the results of PISA allegedly indicates that students' inquiry abilities are
still relatively low.
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Tabun et al., (2019) stated that one of the causes of students' low science skills was not mastering one
or several scientific stages such as students not being able to formulate hypotheses. This then causes
students to have difficulty in mastering other stages of science skills. Furthermore, students find it difficult
to formulate problems to find the best solutions independently (Ganajova et al., 2021).

The results of early observations of Biology learning at Senior High School 2 of Pringsewu Lampung
show that all teachers who teach using the discovery learning model have not optimally accommodated
the inquiry process. The teacher has implemented a mixture of lectures, discussions, and practicum.
However, the practicum given by the teacher did not lead students to achieve inquiry skills. The teacher
usually gives a student worksheet that contains all the completeness and practicum procedures, so that
students then only follow the steps on the worksheet. There are no independent inquiry skills training
initiatives. On the other hand, the learning media used so far are Biology textbooks from schools,
PowerPoint slides, and videos.

Furthermore, preliminary research data strengthens existing assumptions. Based on the 30 students
identified, all of them had low inquiry skills. This result is seen from the percentage score at the problem
identification stage of 38.33%; stages of preparation of research questions of 36.67%; the hypothesis
formulation stage of 29.17%; trial planning stage of 30.38%; the stage of conducting an experiment of
38.33%; stages of analyzing and interpreting results 37.50%; and the closing stage of 35.83%. The test
results show that the performance of inquiry skills is not optimal. Students' soft inquiry skills are thought
to be caused by: 1) learning environment and topics, namely teaching materials, visual representations,
unplanned inquiry activities, abstract and complex topics; 2) problems related to teachers, namely
knowledge givers and not facilitators; 3) problems related to students, namely passive, boring, confusing
(Lubiano & Magpantay, 2021).

Improvement of learning methods, strategies, approaches, and types of activities in learning can help
improve inquiry skills in biology learning. Another option is to implement continuous training based on
learning progress (LP). A way of reasoning from a basic concept to a complicated understanding of a
concept is indicated as one of the most fundamental things in teaching inquiry (National Research
Council, 2007). LP in science is also defined as an empirically based and testable hypothesis about how
students understand and their ability to use scientific core concepts, explanations, and scientific practice
that continues to evolve with appropriate learning (Corcoran et al., 2009). However, LP does not only
describe students' thinking but also reflects the sequence of skill acquisition or skill level that students
can achieve based on their age. The application of LP to empower skills has been studied in various
studies, namely argumentation (Henderson et al., 2014; Osborne et al., 2016; Song et al., 2023).

The fulfillment of each stage of inquiry skills based on LP can be achieved through a good lesson plan.
The lesson plan is used as a reference in achieving learning targets, namely inquiry skills. Lesson plans
that can accommodate inquiry skills are those in which there are stages of inquiry. Among others, lesson
plans with inquiry labs and STEM learning models (Baharin et al., 2018; Baur & Emden, 2020; Newton
& Tonelli, 2020). Lesson Plan is a procedure for learning activities from the beginning to the end of
learning, which is a scenario or guideline for teachers to implement class activities (Moonsri & Pattanajak,
2013; Purnamasari & Sukanto, 2016; Anggraeni & Akbar, 2018). Teacher preparation in lesson plans is
important to determine teaching objectives, consider available resources, and appropriately design
activities (Lee & Takahashi, 2011). Lesson plans can also help predict learning outcomes or targets
(Mustafa et al., 2021).

Learning models that are thought to increase inquiry skills are learning models developed based on
experiential learning theory, which emphasizes acquiring knowledge and skills through learning
experiences, and contextual learning, which emphasizes contextual and real learning (Nilasari et al.,
2016). These models include: inquiry lab and STEM. Inquiry labs are important to a student's science
experience (Demircioglu & Ucar, 2015). Perdana et al. (2018) was stated that the inquiry lab is one of
the learning models that can overcome abstract and complex things. Inquiry-based lab learning
emphasizes activities to help students learn and understand the process and skills of thinking like
scientists and the characteristics of scientific research (Pranoto et al., 2017). Inquiry lab learning focuses
on experimental activities. Experimental activities are part of implementing the scientific method to
compare prediction results with theory, and several scientific skills are trained in experimental activities.
In addition, students are also trained to interpret scientific data and evidence based on the results of
experiments conducted at the inquiry lab stage (Arief & Utari, 2015). Inquiry labs can also make students
bridge the gap between theory and practice, increase enthusiasm, encourage scientific attitudes, and
develop observation, reasoning, and critical thinking skills. In addition, inquiry labs can improve
knowledge competence (cognitive) and skills (psychomotor) (Pranoto et al., 2017). In line with the
research of Sulawanti et al., (2019), the laboratory-based inquiry learning model has a positive influence
on student learning because, in the process, students are invited to work like a scientist, providing
students with scientific experiences, making it easier for students to understand the material and can
improve students' psychomotor skills. The inquiry lab learning model provides opportunities for students
to better understand the learning material because students can directly see a material concept with
scientific evidence, making it easy to understand and remember (Marleni & Sahono, 2019).
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STEM approach learning integrates science, technology, engineering, and mathematics learning which
is recommended for to practice of 21st-century skills (Sakdiah et al., 2020). STEM is also the design of
learning activities that raise real issues as a means of training to solve problems in everyday life through
a problem-solving process-based design used by engineers and scientists with an interdisciplinary
approach (Budhi & Fawaida, 2021).

These two learning designs, inquiry lab and STEM, are thought to affect students’ inquiry skills. But
based on previous research, which model works more effectively has not been proven. Therefore, it is
necessary to test the influence of the two learning models by comparing their influence with the lesson
plan commonly used by teachers, namely the discovery learning lesson plan. The formulation of the
problem in this study is whether there is an influence of lesson plan inquiry lab and STEM on inquiry
skills progression? The purpose of this study was to determine the effect of lesson plan inquiry lab and
STEM on inquiry skills progression. The research carried out can provide an overview to teachers
regarding the lesson plan inquiry lab and STEM on inquiry skills progression, so that teachers can apply
a learning activity that can improve students' inquiry skills in biology learning.

Method

Research design and population of the study

This research uses quasi-experimental methods. The research design used was a non-randomized
control group, pretest-posttest design (Ary et al., 2010). The independent variables in this study were
three kind of lesson plan refers to discovery learning, inquiry lab, and STEM. The study population was
all grade Xl students of SHS 2 of Pringsewu, Lampung Province, Indonesia (N = 276), and divided into
nine classes.

Sample and sampling technique

The research sample was students in three classes used in the study totaling 98 persons. The three
classes were selected from six classes Xl of science with a random sampling technique. This study used
three samples totaling (N = 98), with class details consisting of 33 students (C class) as a discovery
learning control class, 32 students of E1 class as inquiry lab treatment, and 33 students of E2 class as
STEM a treatment. Both of E1 and E2 are a treatment class of this research.

Instrument for data collection

This research uses instruments: lesson plan of inquiry lab, lesson plan of STEM, initial observation
questionnaire, and inquiry skills test. The lesson plan inquiry lab is structured based on the syntax of 1)
observation; 2) manipulation; 3) generalization; 4) verification; 6) application (Wenning, 2011). STEM
lesson plans are structured based on the syntax of 1) identify and define problems; 2) research the need
or problem; 3) develop possible solutions; 4) select the best possible solutions; 5) construct a prototype
6) test and evaluate the solutions; 7) communicate the solution; 8) redesign; 9) completion (Hynes et al.,
2011). A comparison of the characteristics of inquiry lab, STEM, and discovery learning models can be
seen in Table 1. The syntax description of the lesson plan of the inquiry skills stage adopted from Pedaste
can be seen in Table 2. The open-ended questionnaire was given to biology subject teachers at SHS 2
of Pringsewu to obtain learning information in class. The written test is an open-ended question that
refers to the stages of inquiry skills proposed by Pedaste et al. (2012). Tests in the form of pretests are
carried out before starting learning, and posttests are carried out after completing learning using the
application of lesson plans with inquiry lab models, and STEM respiratory system materials. Written tests
in the form of pretests and posttests are conducted to measure inquiry skills based on student learning
progression.

Table 1. Comparison of learning model characteristics of inquiry lab, STEM, and discovery learning

Comparison Experiment Group Control Group
Indicators Inquiry Lab STEM Discovery Learning
Syntax 1. Observation 1. Identify and define problems 1. Stimulation
2. Manipulation 2. Research the need or problems 2. Problem statements
3. Generalization 3. Develop possible solutions 3. Data collection
4.  Verification 4.  Select the best possible solutions 4.  Data processing
5. Application 5.  Construct a prototype 5. Verification
6. Testand evaluate the solutions 6. Generalization
7.  Communicate the solution
8. Redesign
9. Completion
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Table 2. Description of lesson plan syntax

Lesson plan Syntax 1 2 3 4 5 6 7
Inquiry Lab  Observation v v
Manipulation v v
Generalization v
Verification v
Application v
STEM Identify and define problems v
Research the need or problems v v
Develop possible solutions v
Select the Best Possible Solutions v
Construct a prototype v
Test and Evaluate the Solutions
Communicate the Solution v
Redesign
Completion
Discovery  Stimulation v
Learning Problem statements v
Data collection v
Data Processing v
Verification v
Generalization v

Information: 1 = Identify the problem; 2 = Formulate research questions; 3 = Formulating hypotheses; 4 = Plan an experiment; 5 =
Experiment; 6 = Analyze and interpret results; and 7 = Drawing conclusions

Validation and reliability instrument

The lesson plan developed has been tested for feasibility. Feasibility test lesson plan inquiry lab and
STEM in the form of validation from learning instrument experts using one expert validator who is a
lecturer at the University of Lampung in the field of expertise in biology education. The purpose of
validating the results of lesson plan development is to obtain input and suggestions for improvement until
the lesson plan is declared feasible and can be used as a research instrument. The feasibility test of the
lesson plan consists of six aspects, namely the formulation of indicators, learning objectives, learning
materials, selection of learning resources and teaching media, assessment of learning outcomes, and
aspects of inquiry skills. Lab and STEM lesson plans, and inquiry, are declared feasible for use, with
some improvements that researchers need to make. The learning progression-based inquiry skill written
test instrument developed was validated by question development experts using two expert validators.
The first expert validator was a lecturer at Sebelas Maret University in animal structure expertise, and
the second expert validation was a lecturer at the University of Lampung in the field of biology expertise.
Next, it was tested on students and analyzed for feasibility using RASCH analysis. The validity of the
questions shows that the analysis results of the question items from the seven inquiry skills question
items meet three conditions. It can be stated that each question item has good quality and can be used
to measure students' inquiry skills. The questions have been tested for reliability and declared feasible
and reliable.

Experimental procedure

Three classes are used to determine the effect of the independent variable on the dependent variable.
The experimental group used two classes, while the control group used one. The first class applied an
inquiry lab model of respiratory system material to inquiry skills based on the learning progression. The
second class applied a STEM model of respiratory system material to inquiry skills based on the learning
progression. The third grade was given an application using the discovery learning model of respiratory
system material commonly used by teachers. Furthermore, the three classes were given a pretest and
a posttest. The design structure of the non-randomized control group, pretest-posttest design, is
presented in Table 3.

Table 3. Non-randomized control group, pretest-posttest design

Class Pretest Independent variable Posttest
El Y1 X1 Y2
E2 Y1 X2 Y2
C Y1 - Y2

Information: E = Experiment; C = Control; Y1 = Inquiry skills before treatment; Y2 = Inquiry skills after treatment; X1= Treatment of
Lesson Plan inquiry lab respiratory system material on inquiry skills based on learning progression; and X2 = Treatment of STEM
Lesson Plan respiration system material on inquiry skills based on learning progression.
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Data analyses

Inquiry skills value data were statistically tested using ANCOVA or covariance analysis. Covariance
analysis was used to test the difference in treatment of a group of posttest result data after adjusting for
the covariate effect, namely the pretest. Further tests using the LSD test were conducted to recommend
the best treatment that affects inquiry skills. The ANCOVA test and LSD test in this study used SPSS
software version 16 for Windows. The ANCOVA test assumes that the data is normally distributed and
has a homogeneous variance. The ANCOVA test can be performed after prerequisite tests, namely the
normality and homogeneity tests.

Results and Discussion

The effect of using inquiry lab and STEM models on inquiry skills

The normality test in the study used the Shapiro-Wilk test because the study sample was less than 100
(Gonzalez-Estrada & Cosmes, 2019). The results of the normality test with SPSS 16 on the pretest and
post-test inquiry skills values showed that the three groups used in the study had a significance value of
>0.05, which means HO was accepted so that the samples used in the study were declared normally
distributed (Suryadi et al., 2018). The normality test results of the three groups can be seen in Table 4.

Table. 4 Normality test results

Shapiro-Wilk
Classes

Statistic Df Sig.
Pretest Control .970 33 ATT7
Inquiry Lab .966 32 .387
STEM .965 33 .355
Posttest Control .965 33 .366
Inquiry Lab .949 32 137
STEM .963 33 .226

Based on the homogeneity test analysis using Levene's test of equality of error variance test with SPSS
16 on the pretest and posttest inquiry skills values, it was found that the significance value >0.05, which
means HO was accepted, so that the samples used in the study had homogeneous variances (Suryadi
et al., 2018). The homogeneity test results can be seen in Table 5.

Table 5. Homogeneity test results
F df1 df2 Sig.
.138 2 95 .871

The ANCOVA test results showed a significance value of <0.05, so HO was rejected (Hidayat, 2018).
ANCOVA test results can be seen in Table 6.

Table 6. ANCOVA test results

Type lll Sum of

Source Squares df Mean Square F Sig.
Corrected Model 4412.193a 3 1470.731 21.418 .000
Intercept 13417.591 1 13417.591 195.400 .000
Pretest (covariate) .281 1 .281 .004 .949
Treatment (model) 4406.223 2 2203.112 32.084 .000
Error 6454.716 94 68.667
Total 547959.000 98
Corrected Total 10866.908 97

Based on the results of the ANCOVA test, the treatment of the learning model has a significance of 0.000
which means that HO is rejected, so there is a difference in the results of students' inquiry skills scores
due to treatment. Meanwhile, the pretest covariate showed a nominal value of 0.949, meaning there is
no difference in students' initial ability (pretest), which influences the results of applying the learning
model. The inquiry lab is the model that has a major influence on students' inquiry skills. This can be
seen in the results of advanced tests Table 7.
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Table 7. Advanced test results

Average Difference

Treatment (l) Class (J) (1-0) Sig.
Discovery learning Inquiry lab -16.445* .000
STEM -7.182* .001

Inquiry lab Discovery learning 16.445* .000
STEM 9.263* .000

STEM Discovery learning 7.182* .001
Inquiry lab -9.263* .000

Based on the results of the LSD advanced test, it can be grouped based on the LSD notation obtained
from the Tukey test analysis. LSD notation can be seen in Table 8.

Table 8. Notation of LSD test results

Treatment Average Notation
Discovery learning 66.24 a
STEM 73.42 b
Inquiry lab 82.69 c

The smallest real difference notation results show that the discovery learning model has the lowest
average among other models, which is 66.24. This shows that the discovery learning model differs from
the STEM and inquiry lab models. The STEM model can be seen as an average of 73.42, with a different
notation from the discovery learning and inquiry lab models. The inquiry lab model has the highest
average score of 82.69, and the notation differs from the STEM and discovery learning models.
Therefore, the inquiry lab model has the best results in empowering students' inquiry skills compared to
the discovery or STEM models. Based on this, it can be concluded that there are significant differences
between the three models with different treatments.

Based on the ANCOVA test analysis results, there were significant differences in students' inquiry skills
scores in the three treatments. The significant difference is evidenced by the results of the ANCOVA test
with a significance value (<0.05). Lesson plans developed in both inquiry labs and STEM models have
significant value. This following previous research that inquiry lab and STEM learning models can
improve students' inquiry skills (Baur & Emden, 2021, Cetin, 2021; Erwanto, 2018; Hasanah et al., 2017;
Hofstein & Lunetta, 2004; Ozturk, 2021; Newton & Tonelli, 2020; Sofiani et al., 2018; Yilmaz & Yanarates,
2022). However, based on the results of further test analysis, the inquiry lab model has a more significant
influence than other learning models.

Lesson plan with inquiry lab learning model has the ultimate goal of achieving each stage in inquiry skills
by conducting investigation and experiment activities (Pedaste et al., 2015). The application of the inquiry
lab learning model provides an opportunity for students to better understand the learning material
because students can see directly a material concept with scientific evidence, making it easy for students
to understand and retention (Marleni & Sahono, 2019).

The stages in the inquiry lab model accommodate students to achieve inquiry skills. The observation
stage in the inquiry lab can accommodate students' ability to identify problems as aspects of inquiry skills
(Pedaste et al., 2015). In addition, the observation stage can achieve problem formulation in inquiry skills
(Kremer et al., 2013). Problem identification is made by observing phenomena or problems occurring,
describing in detail, until students can compile a problem formulation to be studied. Furthermore, the
students can train students to formulate hypotheses in inquiry skills (Saputra et al., 2019). In addition,
the manipulation stage can also accommodate inquiry skills, namely planning experiments (Septi &
Shofiyah, 2020). The hypothesis was formed after planning the study (Orosz et al., 2022). The research
design prepared by students is obtained through discussion activities between students and the
determination of methods, tools, and materials to be used in research.

Generalizations made by students in learning with the inquiry lab model can empower inquiry skills
through experimental activities. Students carry out the experiment by constructing the knowledge they
already have to prove the experimental plan that was prepared at the manipulation stage (Safaah et al.,
2017). Furthermore, the verification stage of the inquiry lab can accommodate students in analyzing and
interpreting results (Febri et al., 2020). After conducting experiments, students must be able to analyze
and interpret experimental results to determine whether the results obtained are in accordance with the
hypotheses that have been made (Wen et al., 2020). At this stage, systematically, students will draw
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conclusions from the experimental data they have and relate them to concepts and provide strong
arguments on the data. Furthermore, these activities can train students to not only read data but also
interpret what is meant behind the data so that it is easier for others to understand. These results have
shown that the inquiry laboratory can train students' inquiry skills.

On the other hand, learning using the STEM model can actually train students' inquiry skills. This is in
line with (Scherer et al, 2019; Rohman et al, 2022) which state that STEM can train students to sharpen
logic in finding solutions to problem-solving in the best way. Several stages in the STEM lesson plans
can accommodate inquiry skills, starting from the stages of identifying and defining problems to product
evaluation. Problem identification activities put students in situations where they can use their potential
inquiry skills to determine what problems are around them (Priemer et al., 2020). Several studies state
that when this activity is carried out consistently it can help students to improve and elaborate on these
inquiry skills in their daily lives.

Furthermore, these problem-identification skills can accommodate students to continue to carry out in-
depth investigations to formulate problems and propose hypotheses. Problem formulation is done by
students to understand and consider various factors when solving problems. In this case, students need
to explore challenges to get good information in solving problems (Zhbanova, 2017). The formulation of
a hypothesis is a student's systematic effort that is carried out in accordance with the formulation of the
problem that has been identified, the variables involved in it, and determines the relationship between
related variables (Awalin & Ismono, 2021). Some researchers believe that, in this activity, students have
also developed possible solutions that can be proposed. It is believed that these series of activities can
accommodate inquiry abilities in designing and planning experiments. Experiments were planned
independently through group discussions and brainstorming activities (Baran et al., 2016).

Students can choose the best solution after they have tested the hypothesis through the experiments
that have been done. According to some experts, at this experimental stage students' inquiry skills were
accommodated through data analysis activities and interpretation of the results obtained. Furthermore,
this stage provides space for students to answer accompanying questions on the data that has been
obtained such as what are the results and what is the meaning behind the data. This activity revives the
reasoning space for students to answer these questions (Dasgupta et al., 2019). The answers they get
will eventually be used as a basis for choosing the best solution (Wells, 2016). Furthermore, at the
construction stage, prototypes can accommodate students' inquiry skills in experiments by preparing a
solution model, and students must try the model repeatedly (Sutaphan & Yuenyong, 2019). The final
stage of STEM lesson plans, communicating solutions, can accommodate students' inquiry skills in
concluding documentation activities and presenting results (Prodromou & Lavicza, 2018).

The stages of the STEM lesson plans that have not been able to accommodate students' inquiry skills
are the test and evaluation of solutions by evaluating the products produced in the form of objects, the
redesign stage by product redesign activities, and competition with finished products as product decision-
making activities. These stages do not lead to fulfilling aspects of inquiry skills but innovative skills and
creative thinking skills that produce a product (Carbonell-Carrera et al., 2019; Jawad et al., 2021). This
is reinforced by Aguilera & Ortiz-Revilla, (2021) which states that based on the results of a systematic
study, seven STEM models can train student creativity. Although in general the stages of STEM learning
can accommodate students' inquiry skills through the characteristics embedded in the STEM model.
However, the ultimate goal of STEM learning is not the attainment of stages in inquiry skills but products
based on science, mathematics, and technology (Suprapto, 2016).

Conclusion

Based on the description above, lesson plans developed with lab and STEM-based learning progression
inquiry skills models have proven effective. The inquiry lab learning model on respiratory system material
has a better effect on inquiry skills than the STEM model. This is evidenced by the results of the ANCOVA
and further tests, which state that the inquiry lab has a higher average value than others. This study has
the disadvantage that testing is limited to one class per treatment. Suggestions for further research are
needed to develop similar lesson plans on materials other than the respiratory system to check the
effectiveness of STEM learning models and inquiry labs.
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