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Abstract: Critical thinking skills are essential skills of the 21st century which are very
important for students to master. Unfortunately, some research results show students' low
critical thinking skills. One important component that supports the teaching of critical
thinking for students is learning tools. The results of the preliminary study show the lack of
learning tools that are oriented towards students' scientific activities so that it is suspected
to be the cause of students' low critical thinking skills. This study aims to evaluate the
validity of inquiry-based biology learning tools that can explicitly be used to teach critical
thinking skills. This research is descriptive-evaluative research because it only evaluates the
results of expert judgment on the validity of the developed learning tools. Two validators
with professor qualifications were involved in this study to evaluate the validity of the
product using the validation sheet instrument. The results showed that the learning tools
developed in the form of lesson plans, learning materials, student worksheets, and critical
thinking ability tests were generally stated to be valid (score = 3.65) and reliable (score =
0.93) used to teach students' critical thinking skills in system teaching materials Respiratory.
Further research related to the practicality test and the effectiveness of the resulting device

needs to be carried out in further research.
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Introduction

The human respiratory system is one of the
materials contained in the 2013 curriculum in the even
semester of class XI (Puspridayanti et al., 2018) . The
competency standard contained in the 2013 curriculum
is understanding the human respiratory system. The
basic competency expected in the material on the human
respiratory system is to analyze the relationship
between the tissue structures that make up the organs in
the respiratory system and relate it to its bioprocess so
that it can explain the mechanism of blood circulation
and functional disturbances that may occur in the
human respiratory system through literature studies,
observations, experiments and simulations. (Ministry of
Education and Culture, 2014; Minister of Education and
Culture, 2022) . Material on the human respiratory
system is material related to aspects of life, there are
many difficult concepts in this material, so students are
expected to be able to solve problems based on their
knowledge (Anidityas et al, 2012) . Material on the
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human respiratory system is logical when taught using
the guided inquiry learning model, because in it many
problems can improve students' critical thinking skills
and understand concepts in solving problems
(Widyaningrum & Wijayanti, 2019) .

Unfortunately, teachers mostly use the lecture
method on the grounds that it saves time and all material
can be provided. Face-to-face for practicum activities is
also very minimal, usually carried out only once in one
semester. The rest of the learning is done by lectures,
even though a lot of material in biology requires
experimentation and observation (Santana & Samsuri,
2022) . The method as described does not provide
opportunities for students to improve students' critical
thinking skills (Musahidin et al., 2022) . Students'
academic skills will not develop in students when the
learning process does not accommodate scientific
activities through experimental activities so as to
develop students' critical thinking skills (Asy'ari &
Fitriani, 2017) .
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Based on this description, there is a need for
appropriate learning tools to be made by teachers in
implementing learning models that involve students in
learning activities directly while at the same time
training students' academic skills and social skills,
namely the guided inquiry learning model designed
with scientific learning will stimulate students to grow
scientific attitude through scientific activities (Arends,
2012) . Students are involved in inquiry activities which
is an effective way to help students improve critical
thinking skills. This study aims to develop valid guided
inquiry model-based biology learning tools to improve
students' critical thinking skills. It is hoped that the
results of this study can be used as empirical information
regarding learning alternatives and supporting tools
that can enable students to improve critical thinking
skills using guided inquiry models on the subject of the
human respiratory system.

Guided inquiry is used in this study as a learning
approach to meet various curriculum requirements by
engaging, motivating, and challenging students in line
with the 21st-century educational goals. Guided inquiry
involves the identification of problems and the
formulation of research questions by the teacher, and
students are provided with clear and concise
performance objectives for their investigative activities
(Wenning, 2011). The implementation of guided
inquiry-based learning not only enhances students'
understanding of the subject matter but also improves
their skills in scientific processes and scientific work
(Andini et al., 2018; Iskandar et al., 2021; Kusumawati et
al., 2022).

The guided inquiry model offers integrated inquiry
that is planned and guided by librarians and teachers,
allowing students to gain a deeper understanding of the
curriculum content and conceptual information. It
develops the skills and abilities necessary for work and
everyday life in the 21st century (Anderman et al., 2012;
Gonzalez-DeHass, 2016). From a learning perspective,
the inquiry model is a teaching/learning strategy
designed for students to answer questions or solve
problems (Fitriani et al., 2022).

Based on the understanding of educational experts
and these characteristics, the guided inquiry learning
model focuses on the thinking process that constructs
experiences through students' active involvement in
learning. Students learn by constructing their own
understanding based on experiences and what they
already know through inquiry activities guided by the
teacher.

Method

This study employed a descriptive-evaluative
research design (Asy’ari et al., 2018). The evaluation of
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the produced products included learning tools such as
lesson plans, student worksheets, student teaching
materials, and assessment instruments for students'
critical thinking skills based on the guided inquiry
learning model, specifically focusing on the respiratory
system topic. The validation of the products involved
two components: content validity and construct validity
(Nieveen, 1999). Content validity ensured that all
components of the learning model were based on the
state-of-the-art knowledge. Construct validity ensured
consistency among the model's components. The
validation of the tools was conducted by two validators
with the aim of obtaining feedback and notes on the
developed tools to ensure their suitability for
instructional purposes.

The data obtained from the validation of the guided
inquiry model were qualitatively analyzed using a
descriptive approach by calculating the average scores
given by the validators. The assessment of the validity of
the learning model employed a 5-point rating scale,
where the scores ranged from very inadequate (1), less
valid (2), sufficiently valid (3), valid (4), to highly valid
(5). The scores obtained from the expert assessment were
then converted into qualitative data on a 5-point scale
(Ratumanan & Laurens, 2011), as presented in Table 1.

Table 1. Validity Levels of Learning Tools

Interval Category
0.0 <score<1.0 Invalid
1.0 < score 2.0 Less valid
2.0 <score <3.0 Enough
3.0 < score <4.0 Valid
4.0<score<5.0 Very Valid

The average values of validity and reliability for the
learning tools were determined based on the ratings
provided by the validators. The reliability of the learning
tools was calculated using the percentage agreement
equation proposed by Emmer and Millett (Borich, 2016).
An instrument was considered reliable if it had a
percentage agreement of > 75%, which means that 75%
of the average scores from the validator team fell into the
valid category.

Percentage Agreement = 100(1 — %) (1)

With A is the frequency of observed behavioral aspects
by the observer was determined by recording high-
frequency occurrences; while B is the frequency of
observed behavioral aspects by another observer was
determined by recording low-frequency occurrences.

Result and Discussion

The results of the validation of the biology learning
tools based on the guided inquiry model developed
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were declared valid to train students' critical thinking
skills. The validator provides an assessment with an
average score of 3.6 (valid) with a reliability of 91.4%
(reliable) for lesson plans; 3.5 (valid) with a reliability of
93% (reliable) for student textbooks; 3.7 (valid) with a
reliability of 92.1% (reliable) for student worksheets; 3.8
(valid) with 97% reliability for critical thinking
instruments. The results of the validation of biology
learning tools based on the guided inquiry model are
briefly presented in Table 1.

Table 1. Validity of Biology learning tools based on
guided inquiry models

Device Type Score  Category Reliability
Lesson Plans 3.6 Valid 0.91
Teaching Materials 3.5 Valid 0.93
Students worksheet 3.7 Valid 0.92
Test Instruments 3.8 Valid 0.97
Sensitivity test 0.61  sensitive

Average 3.65 Valid  0.93 (Reliable)

Based on the data in Table 3, it is known that the
average lesson plan validation score which includes
construction  validity, content validity, learning
activities, learning resources and tools is in the valid
category. This shows that the lesson plan developed is
valid to use. Table 3 also shows that overall the
validator's assessment of the teaching materials
developed was stated to be valid and reliable. The
results of this validation indicate that the teaching
materials developed can/are suitable for use at the
implementation/research stage. MFI eligibility which
includes terms, content feasibility, and questions are in
the valid category. This shows that the developed LKM
is valid to use. Furthermore, the critical thinking ability
test instrument is also valid which indicates that the test
developed can be used to measure students' critical
thinking skills in the material on the respiratory system.

The validity carried out contains two elements of
validity, namely content validity and construct validity
(Asy'ari et al., 2018) . The content validity in question is all
the components that compose it learning tools
developed must be based on the needs and level of
knowledge (Nieveen, 1999) which are based on the
results of curriculum analysis, student analysis and
concept analysis that have been carried out on the
respiratory system material. Construct validity means
that all components must be consistently related to one
another (Nieveen, 1999) . Element of validity The
contents and constructs that are validated from the
learning tools developed include the components that
make up the learning device itself are: the competencies
(behaviors) that students will have after learning takes
place , the components regarding the methods taken to
master the competencies (learning activities), the
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assessment components to determine student
achievement regarding the competencies being taught,
and the supporting components ( allocation of time and
learning resources) .

Tools as teaching guidelines in managing learning,
have several aspects including aspects related to
competence (what you want to achieve), aspects related
to the method taken to master competence (learning
activities), aspects related to assessment to determine
student achievement regarding the competencies
taught, and supporting specs (allocation of time and
learning resources) (Permendikbudristek, 2022)
Learning tools are guidelines or guidelines for teachers
in carrying out learning activities, both in class,
laboratory, and learning carried out in the field for each
basic competency (Devi et al., 2021).

Components for evaluating the validity of learning
tools include the competencies (behaviors) that students
will have after learning takes place, components
regarding the methods taken to master competencies
(learning activities), assessment components to
determine student achievement regarding the
competencies taught, and supporting components
(allocation time and learning resources) were declared
valid by the validator after going through the review
and revision stages. The components of competence
(behavior) that students will have after learning takes
place  include competency standards, basic
competencies, indicators, and learning materials.
Competency standard/SK is a student's ability
qualification that describes students' mastery of
knowledge, attitudes, and skills after the learning
process takes place. Basic competence/KD is the
minimum ability that must be owned by students to
support SK mastery. Indicators are markers of achieving
KD. Indicators are formulated clearly, using operational
verbs, and include behaviors/competencies to be
achieved, measured (assessed) and learning materials,
so that indicators can be stated as markers for achieving
KD, can function to determine learning materials to be
taught to students. This is in accordance with Jayanti's
statement (2017) , that the role or function of indicators
in learning includes helping educators clarify learning
objectives, selecting materials, designing learning
activities, guidelines in developing teaching materials,
and guidelines in designing/implementing learning
outcome assessments.

The component regarding the method taken to
master competence (learning activities) aims to provide
experience to students according to achieving indicators,
and or basic competencies. The planned learning
activities are student-centered, in accordance with the
learning model used, namely the guided inquiry
learning model. Student-centered learning activities are

a form of learning activities that provide opportunities
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for students to develop science process skills (inquiry
skills) to acquire knowledge, and develop their critical
thinking skills (Arsal, 2017) . The preparation of learning
tools with student-centered learning activities is
supported by the statement that learning tools with
learning-centered activities are learning tools that focus
on giving directions/guidance to students to
understand the material being studied, and to help
students become effective individuals (Fitriani et al . al.,
2022) . It was further explained that student-centered
learning is not only centered on acquiring/building
knowledge, but also for developing effective learning
strategies (Dwikoranto et al., 2020; Sambudi et al., 2023).

Assessment is one of the techniques used to
determine the level of student achievement. Assessment
can be carried out, if there are available assessment
instruments/ tools, either using instruments in the form
of tests, or in the form of observation sheets. The
assessment carried out in this study used written
instruments, or assessment techniques used written
strategies in the form of descriptive questions to
determine critical thinking skills. The description
questions used consist of 6 question items that must be
answered by students based on the allotted time. The
scoring of each response or answer given by students
refers to a critical thinking assessment sheet with 6
indicators, namely interpretation, analysis, evaluation,
inference, explanation, and self-regulation (Facione,
2020).

Instruments that have been prepared before can be
used according to their function, namely measuring
students' critical thinking skills, first conducted a
validity test. Based on the validation results, the
instruments that have been developed can/are valid for
use at the research stage, or valid for use to measure
students' critical thinking skills. This validity is due to
the process/procedure for preparing critical thinking
skills instruments that meet the requirements of
substance, construction, and language, and have
evidence of empirical validity. Apart from being
validated, the critical thinking skills instrument was also
tested for the sensitivity of the items which in general
based on Table 1, it was found that the items on the
critical thinking skills instrument were declared
sensitive (score = 0.61) (Borich, 2016).

The results of the validation of the assessment
components include the strategies and forms of
assessment instruments that have been described and
used to measure the achievement of student
competencies. As the statement states that the
role/function of the indicators above, the determination
of the assessment instrument, both the strategy and the
form used, can be stated as good or valid, if it is in
accordance with what is to be achieved (indicators), and
the material being taught (Muhali et al., 2019 ).
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Conclusion

Based on the findings in this study, it can be
concluded that the resulting learning tools are valid
(score = 3.65) and reliable (score = 0.93) used to teach
students' critical thinking skills in respiratory system
teaching materials. Further research related to the
practicality test and the effectiveness of the resulting
device needs to be carried out in further research.
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