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Introduction

Abstract: The purpose of this study was to develop a critical reasoning and
independent character instrument on the topic of human blood circulation.
The method used was research and development (R&D) with a 4D model
(Define, Design, Develop, and Disseminate). The results showed that the
validity value of the content of critical reasoning instruments obtained a
final value of 0.97, while independent instruments obtained a value of 1,
which was perfect. Judging from empirical validity, vital and independent
reasoning instruments were declared valid because they had a value above
0.355 from 31 students tested. Critical and independent reasoning
instruments were declared reliable. The Alpha Cronbach value >0.70 had
good distinguishing power because the value of the Corrected Item-Total
Correlation did not exceed the Alpha Cronbach value. Developing
assessment instruments for a critical and independent character in human
blood circulation for fifth-grade elementary students was successful,
demonstrating high validity and reliability, and held the significant
potential to enhance science education through technology integration.
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(six) character dimensions in the Pancasila Student
Profile that must be developed among current students

In a dynamic and future-oriented educational
environment (Gulson & Webb, 2023), the ability to
reason critically and independently is a fundamental
aspect that learners must develop (Fazryn et al., 2023). It
is also conveyed in Regulation of the Minister of
Education and Culture Number 22 of 2020 to create
superior Human Resources (HR) with character. The
regulation is outlined through the establishment of 6
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(Mugit et al., 2023), of which two are critical reasoning
and independent (Ministry of Education and Culture,
2020).

The ability to reason critically is one of the critical
competencies that must be developed in students
(Hayati & Setiawan, 2022). The ability to reason critically
and think analytically, critically (Slam, 2021) and
logically form a robust intellectual foundation at every
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stage of education (Jafari & Keykha, 2023; Jokhan et al,,
2022). This character must be strengthened at the
primary school education level (Utaminingsih, Puspita,
et al., 2023), considering that students in this period are
developing their fundamental cognitive foundations
(Ernawati & Rahmawati, 2022). They engage in a highly
dynamic and critical learning process to develop their
thinking (Nursalam & Suardi, 2022). Learners begin to
explore the world of knowledge in a more systematic
way (Utaminingsih, Ellianawati, et al., 2023).

The formation of critical reasoning character in
students is essential (Utaminingsih, Ihsandi, et al., 2023),
especially in science education in today's information
age (Rumtini et al., 2022). Science learning presents
complex and exciting content to explore (Suminar, 2022).
In the context of science education in elementary
schools, the topic of human blood circulation provides a
rich opportunity to hone these skills (Windfall et al,,
2022). The human circulatory system is an important
topic that provides a rich platform for developing critical
reasoning abilities (Siswati, 2022). However, educators'
most prominent challenge is evaluating students' ability
to use critical reasoning to understand and apply this
concept.

The urgency of developing an instrument to
evaluate critical reasoning and independence in
elementary school students, particularly fifth graders,
on human blood circulation must be considered within
the context of education aimed at building superior and
globally competitive human resources. The Pancasila
Student Profile dimensions, which consist of six key
elements, emphasize critical  reasoning  and
independence as foundational attributes that students
must possess. Critical reasoning is essential for
cultivating a generation capable of evaluating
information, solving problems, and making decisions
grounded in thorough analysis in an era increasingly
shaped by global complexity. Meanwhile, independence
equips students with the ability to manage their
learning, take initiative, and develop strong self-
discipline skills that are indispensable in today’s
competitive global landscape.

The research to be developed seeks to address these
challenges by providing an empirically validated
instrument that can measure and foster the enhancement
of these two traits among fifth-grade students,
specifically focusing on the human circulatory system.
The importance of developing this instrument is
supported by empirical findings from interviews with
educators and educational observers, which reveal that
students' critical reasoning skills are currently low.
Furthermore, students' independence is also identified
as being suboptimal, raising concerns about their ability
to thrive in an ever-evolving world. Additionally, the
instruments used to evaluate students' character are
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mainly limited to student worksheets, which teachers
have deemed ineffective, indicating the need for
innovative methods to assess these traits. Therefore,
developing more innovative and comprehensive
evaluation instruments is urgently needed (Azizah et al.,
2020).

Existing evaluation instruments, such as student
worksheets, often focus on factual knowledge (Bahri et
al., 2021). However, it must be more supportive of
developing critical reasoning skills. This raises questions
about how evaluation instruments can be designed to
test learners' understanding (Pratiwiningtyas et al.,
2017), mainly on human blood circulation, and evaluate
the extent to which they can apply critical and
independent reasoning in the learning process.

Independent character building in students is also
one of the main goals, especially in science learning
(Kusumawati et al., 2023). Independence in learning is
one of the critical skills that must be developed early,
especially in science learning, which demands
exploration, initiative, and discovery (Idawati et al,,
2023). The topic of human blood circulation in primary
school offers a valuable opportunity to develop
independence in the learning process (Lestari et al.,
2023). So, to determine the extent of students'
independent character and whether it is by the elements
contained in the Pancasila student profile, it is necessary
to evaluate (Asiyah et al, 2023). However, existing
evaluation instruments often need to be more effective
in measuring and supporting the development of
student's independent character in understanding
complex science concepts (Diptera et al, 2022).
Therefore, there is a need to develop more innovative
and comprehensive evaluation methods that can assess
the extent to which students can learn and apply
knowledge independently.

Innovative evaluation methods can also be done
using technology (Agusta et al., 2022) by collaborating
evaluation instruments with digital products (Hamid et
al, 2020). This makes the evaluation process more
innovative and exciting (Calamlam, 2021). Something
that looks interesting will encourage student motivation
to understand better the material taught to be able to
master the learning topic (Syahroni et al., 2016; Yanuarti
et al., 2022), which later can be evaluated with questions
that have been developed with the use of technology
(Istuningsih et al., 2018). These alternative learning
evaluation methods also address the digital era's
challenges, which require education practitioners to
utilize technology in the learning process (Utaminingsih,
Raharjo, et al., 2023).

Research on the development of evaluation
instruments has been developed by Pomalato et al.
(2021). Unlike the research, this study will develop more
innovative problems by utilizing technology to make it
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look more attractive. Meanwhile, development research
has yet to use yet to use technology.

The study aims to develop a new instrument to
evaluate the critical and independent reasoning
character of grade V elementary school students,
especially in learning human circulatory topics. Through
the development of this evaluative instrument, the aim
is not only to provide an accurate tool for assessing these
two traits but also to offer clear guidance to educators on
how to more effectively support student development,
significantly contributing to the practice of science
education in elementary schools. Educators can better
identify and develop learners' critical and independent
reasoning abilities with more innovation. As such, this
research has significant potential to contribute
substantially to shaping Indonesia's human resources
into globally competitive individuals aligned with the
national educational objectives embodied in the
Pancasila Student Profile.

Method

The methodology of this research was Research and
Development (R&D). Model of Research methodology
using 4D models, including Define, Design,
Development, and Disseminate (Wardani et al., 2019).
The chart of the 4D model is described in Figure 1.

Define:
Analyse problems, assess students' and
teachers' needs and review target

v

Design:
Develop evaluation framework, integrate
with technology, and create draft

L ¢ A
' ™
Development:

Construct, validate, test validity and
reliability, and refine the instrument.

- J
. ¢ Y
Disseminate:

Implement in school, gather data, and
share results with stakeholders.
~ vy

Figure 1. 4D models of research technology

The first stage is Define or definition. The stage in
this step is to review information related to the problems
found, student needs, and student characteristics
through needs questionnaires and interviews with
teachers and students. The problem is that class V
Subtheme 1 material on human blood circulation is
difficult for students to master. In addition, there is no
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inspirational evaluation instrument related to the topic
to measure learning achievements, especially in critical
and independent reasoning. The next step is to conduct
a literature review to analyze the solutions to the
problems found.

The second stage is Design. Researchers design a
predetermined solution, namely by developing
evaluation instruments that collaborate with technology
on the topic of human blood circulation. This evaluation
instrument will later be able to be displayed on Android
devices. This step begins with making an initial design
of instrument development, starting from the grid of
questions to be developed. The grid of science literacy
questions consists of 5 description questions, while for
independent character questions, there are four
questions, three multiple-choice questions, and one
description question. The next step is to collect the
software for use, such as relevant references, and check
the completeness of Ms. Power Point, which has iSpring
Suite 10 Features and Programs Statistics SPSS 25.

The next step is to Develop. This stage makes the
evaluation instrument as designed. The results of
developing critical and independent reasoning character
instruments are presented in Table 1.

Table 1. Instrument Brief Grid

Ability Competency Achievement Number of
Aspect Indicators ~ Questions
Critical Acquire and process information 1
Reasoning and ideas 3
Analyze and evaluate reasoning 2

4

Reflect and evaluate his thoughts 5

Self- Acquire and process information 1
sufficient and ideas. 2
Analyze and evaluate reasoning 3

4

Research instrument trials are needed to be valid
and can be used to measure variables. Test instrument
trials to measure validity, reliability, differentiating
power, and difficulty. Validity tests consist of two types,
namely logical validity and empirical validity. Logical
validity refers to established theories and provisions,
while empirical validity refers to testing instruments.
Empirical validity is obtained by arranging instruments
based on provisions and logical validity and must be
proven by testing the product or instrument (Bashooir &
Supahar, 2018).

The logical validity test includes two things,
namely content validity and construct validity. Content
validity refers to the suitability of the content in the
assessment instrument to the material or concept to be
assessed. Testing the validity of the content is carried out
by experts (expert judgment)  (Sugiyono, 2015).

4652



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Specification tables are prepared for context experts to
measure their adequacy and compatibility with test
items (Zulyusri et al., 2017). The calculation of content
validity uses Aiken's V equation to calculate the
Content-Validity Coefficient (CVI) based on the results
of several validators' assessments of the Item. The
content's validity is analyzed by comparing the
developed instrument with the instrument grid.

The results of this expert validation will be used as
a reference for revising the instruments that have been
developed. The results of expert validation are
qualitative and quantitative data. Qualitative data is in
the form of criticism and suggestions, while quantitative
data is in the form of an assessment of instruments that
have been developed. Scoring guidelines on validation
sheets using the Likert Scale by Sugiyono (2015), which
consists of points 1 to 4. The Likert Scale scoring
categories are presented in Table 2.

Table 2. Categories Likert Scale Scoring (Sugiyono,
2015)

Answer Categories Score
Excellent 4
Good 3
Bad 2
Very not good 1

Aiken formulated Aiken's V formula for calculating
the content-validity coefficient based on the assessment
of a panel of experts of n people on an item in terms of
the degree to which it represents the measured
construct. The evaluation is carried out by giving a
checklist mark from the category "No Appropriate" with
a score of "1" to "Very Appropriate" with a score of "5.".
Aiken's V formula is as follows (Aiken, 1985).

_ 35
V= el @

Information:

S=r-lo

r = number given by the appraiser

lo = lowest validity assessment number
n = number of appraisers

¢ = highest validity assessment number

According to Aiken (1985), Determining each Item's
validity can be analyzed by looking at the value of the
validity coefficient V contained in the Validity
Coefficient Value Table presented in Table 3.

Kappa statistic or interrater reliability is a measure
used to test agreement between two people (raters) on
categorical variables. This technique is used by some
researchers, such as Wynd et al. (2003), who use CVI and
kappa Multi-rater to validate the scale content it
develops. They argue that kappa statistics are an

August 2024, Volume 10, Issue 8, 4650-5661

essential supplement, not a CVI substitute. Kappa
provides information about the extent of the deal
beyond the possibilities (Polit & Beck, 2006). If there are
more than two raters, the Kappa multi-rater technique
can be used. Kappa Cohen's statistical measure of
interrater reliability generally ranges from 0 to 1.0,
where a large number means better reliability; a value
close to or less than zero indicates that the deal was
caused by chance alone (Polit et al., 2007). Landis et al.
(1977) provide assessment guidelines for Kappa
statistics presented in Table 4.

Table 3. Value of Validity Coefficient (Aiken, 1985)

Raters

Number of Twigs Categories

2 3 4 5

\Y P \ P \ P \% P

2 1 0.04
3 1 0.01
3 1.00 0.04 1 002 092 0.03
4 1 001 092 0.03
4 1.00 0.01 092 0.02 088 0.02
5 1.00 0.01 093 0.01 09 0.01
5 1.00 0.03 090 0.03 087 0.02 080 0.04

Table 4. Kappa Statistic Assessment Guidelines (Landis

& Koch, 1977)

Kappa Interpretation
<0 Poor Agreement
0.0-0.20 Slight Agreement
0.21-0.40 Fair Agreement
0.41 - 0.60 Moderate Agreement
0.61-0.80 Substantial Agreement
0.81 -1.00 Almost perfect Agreement

The next validity test is empirical validity.
Empirical validity tests were carried out on the
questions developed on 31 students. The validity test of
the question items is carried out using the SPSS 25
Program. Validity testing correlates each indicator item's
score with the total score. The significance level used is
0.05. The test criteria are: Hois accepted if r is calculated
> r table, which means (the measuring instrument used
is valid or valid). Hois rejected if the statistical r < r table
means that the measuring instrument used is invalid or
invalid). Interpret the score of each Item with the r table.
The interpretation of r table values is presented in Table
5.

Reliability analysis was performed with the SPSS 25
Programs. The reliability obtained from the results of
data analysis is reviewed using the value of Alpha
Cronbach. Test instruments are reliable when the Alpha
Cronbrach coefficient value> 0.70 or at least meets the
interpretation criteria of fixed/good reliability
(Payadnya & Jayantika, 2018). Furthermore, reliability
levels are classified by the interpretation criteria in Table
6.
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Table 5. Distribution of r Values Significance Table 5%

(Janna & Herianto, 2021)

N The Level of Significance (5%)
21 0.433
22 0.432
23 0.413
24 0.404
25 0.396
26 0.388
27 0.381
28 0.374
29 0.367
30 0.361
31 0.355
32 0.349

Table 6. Reliability Interpretation (Rofiyadi &

Handayani, 2021)
Correlation Coefficient Correlation Reliability Interpretation
0.90<r<1.00 Very high  Very fixed/ very good
0.70<r<0.90 Tall Fixed / good
040<r<0.70 Keep Quite fixed/ good
enough
0.20<r<040 Low Not fixed/ bad
R<0.20 Very low Very impermanent/ very
bad

The next step is to analyze the differentiating
power. The perceived difference is still sufficient for a
question if it is equal to or greater than 0.30 or the value
of Cronbach's Alpha coefficient if Item Deleted does not
exceed the value of Cronbach's Alpha coefficient
(Payadnya & Jayantika, 2018). Differentiating power
interpretations are classified in Table 7.

Table 7. Interpretation of Discriminating Power (Nani,

2021)

Interval Interpretation
0.00 -0.19 Poor
0.20-0.39 Satisfactory
0.40 - 0.69 Good
0.70 - 1.00 Excellent

Table 9. Evaluation Instrument Grille
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In addition to the discriminating power, the
question items must also be analyzed for the difficulty
level. The difficulty level of the question item shows the
possible value of the number of respondents who can
answer the question item correctly. The ideal question
has moderate difficulty (Susanto et al., 2015). The
difficulty level of the question items can be calculated
using the Formula 2.

X
IK = v ()
Information:

IK :Question Item Difficulty Index
X :the average answer score of each question item
SMI : Ideal maximum score (Max score)

The difficulty index of a question item is interpreted
in categories, as shown in Table 8.

Table 8. Interpretation of Difficulty Levels

Value Interpretation of the Difficulty Index
IK = 0.00 Too difficult
0.01<IK<0.30 Difficult
0.31<IK<0.70 Keep
0.71<1IK<0.99 Easy
IK=1.00 Too easy

The final stage of the study is Disseminate. After the
instrument is deemed feasible based on validity tests by
experts and empirical validity test results, the
instrument will be disseminated in elementary schools
where pre-research is carried out.

Result and Discussion

Results of Question Development

The development of evaluation instruments starts
with drafting the question items. The question design
that has been developed is outlined in a grid of questions
that represent the learning objectives to be achieved. The
instrument grids of critical and independent characters
are presented in Table 9.

Ability Aspect Competency Achievement Indicators

Question Indicator Question No.

Critical Reasoning  Acquire and process information and
ideas

Analyze and evaluate reasoning

Reflect and evaluate his thoughts
Acquire and process information and
ideas.

Independent
Character

Analyze and evaluate reasoning

Presenting information related to diseases caused 1

by smoking and heart health, then students are 3
asked to give ideas

Analyze disorders of blood vessels 2

Present data on cases of heart disease and ask 4
students to analyze and reason from the data
presented.

Create a mind map of the circulatory system 5

Presenting cases about diseases in the blood 1

vessels, then learners are asked to give attitude 2
statements

Analyze disorders of blood vessels 3
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Ability Aspect Competency Achievement Indicators

Question Indicator Question No.

Mention activities that support the health of 4
circulatory people

Critical Reasoning Instrument
Instrument Quality Based on Content Validity

The design of the science literacy assessment
instrument and the character of Pancasila students that
had been prepared were then validated by experts,
namely four validators, consisting of one lecturer and
three grade V elementary school educators who were
experts in their field. The developed assessment
instruments are analyzed based on the assessment
results of validators using validation sheets. The results
of expert validation of critical reasoning question items
are presented in Table 10.

Table 10. Results of Validity of Critical Reasoning
Character Question

. . . Category
Question Point  V value  CVI Aiken KS Validity Status
1 0.94 Valid Almost Perfect
2 1 Valid Almost Perfect
3 0.94 Valid Almost Perfect
4 1 Valid Almost Perfect
5 1 Valid Almost Perfect
Final V Value 0.98 Valid Almost Perfect

Based on Table 10, the results of expert validation
of critical reasoning instruments obtained a final V value
of 0.98. The results are then reviewed from the value of
the Aiken validity coefficient with the number of raters,
as many as 4 (four) experts, and the questionnaire scale
used. There are 5 (five) scales, with p < 0.05. Based on
the validity level analysis results with Aiken's equation,
the V value of 0.98 is included in the valid category. In
addition, judging from the validity status of Kappa
Statistics, it is also stated to be almost perfect. It can be
concluded that the critical reasoning question item is
declared valid.

Instrument Quality Based on Empirical Validity
Question Point Validation

Questions that have been developed, in addition to
being validated by validators, are also tested for
empirical validity. The questions were tested on 31
students, and then, to find out whether each question
item was valid or not, it was analyzed using the SPSS
Program. The result of the validity of the Item of critical
reasoning character is presented in Table 1.

The results of the analysis of the question items in
Table 10 show that the five question items developed to
assess the character of critical reasoning, each question
item is declared "valid." Based on the distribution of the
r value of the table with a significance level of 5%, each
question item shows an r value above 0.36, so it can be

concluded that all critical reasoning character

measurement items are declared valid.

Table 11. Results of Validity of Critical Reasoning
Character Question Items

Number Question Point Value Criterion
1 0.61 Valid
2 0.42 Valid
3 0.60 Valid
4 0.83 Valid
5 0.51 Valid

Question Item Reliability

Reliability tests are performed on instruments of
critical reasoning character. The analysis was conducted
using the Statistical SPSS 25 program. The learners'
critical reasoning character test instrument is reliable if
the correlation coefficient value> 0.70 or at least meets
the interpretation criteria of fixed reliability (Payadnya
& Jayantika, 2018). The trial was conducted on thirty-one
SD Supriyadi 01 Semarang grade V students. The results
of the reliability test analysis obtained a reliability value
of 0.74 with a fixed interpretation.

The results of the analysis showed that the
developed instrument met the correlation coefficient
value of > 0.70 and that the critical reasoning character
assessment instrument was declared "reliable" because
the Cronbach Alpha value obtained was included in the
"fixed/good" category. Cronbach's Alpha value
indicates the interaction between respondents and the
Item.

Differentiating Power

The differentiating power test is performed on the
critical reasoning character instrument. The purpose of
this test is to determine the level of ability of question
items in finding different powers, namely to determine
whether the question items that have been developed
can distinguish high-achieving groups (upper group)
from low-achieving groups (lower group) among test
participants. The difference that is considered to still
exist for a question item is when it is equal to or greater
than 0.30 (Payadnya & Jayantika, 2018). The results of
the difference power test analysis of the developed
science literacy question items are presented in Table 12.

Based on the results of the differentiation power
analysis on the critical character instrument, it was
found that all question items, namely question numbers
1 to 5, had a "strong" or "satisfactory" interpretation
value. This interpretation is shown from the value of
Corrected Item-Total Correlation, which is more than
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0.3, and the value of Cronbach's Alpha Item Deleted is
not more than 0.75. This shows that the question of the
character of critical reasoning has the value of
interpreting the difference power as '"strong" or
"satisfactory."

Table 12. Results of Instrument Differentiation Analysis
of Critical Reasoning Character

Grain Corrected Cronbach's Interpretation
Question  Item-Total Alpha Item

Correlation Deleted
1 0.56 0.72 Powerful/ satisfying
2 0.39 0.75 Powerful/ satisfying
3 0.58 0.71 Powerful/ satisfying
4 0.61 0.68 Powerful/ satisfying
5 0.54 0.72 Powerful/ satisfying

The Difficulty Level of the Question Items

The difficulty level of the question item shows the
possible value of the number of respondents who can
answer the question item correctly. Difficulty level
analysis is intended to find out whether the problem is
classified as easy or difficult (Solichin, 2017). A good
question is easy enough and easy (Payadnya &
Jayantika, 2018). The critical reasoning character
instrument totals five questions in the form of
description questions tested for difficulty using
Microsoft Excel. The results of the analysis of the
difficulty level of the critical reasoning character
instrument are presented in Table 13.

Table 13. Results of Difficulty Level Analysis Critical
Reasoning Instrument

Question Question Percentage (%) Question
Type Criteria Number
Essay Easy 0 -
Keep 20 1

Difficult 80 2,3,4,and5

Table 13 shows that critical reasoning question
items have "moderate" and "difficult" difficulty levels.
Although only one question has a "medium" difficulty
level and four other questions are classified as "difficult,"
none of these questions were eliminated because they
still met the two criteria for a good question: medium
and difficult. In addition, four questions that have a
"difficult" difficulty level are used to measure the
achievement of critical reasoning elements so that the
questions are retained.

Independent Character Instruments

The character of Pancasila students tested for
validity based on expert validation is independent. The
developed test instruments are analyzed based on the
assessment results of validators using validation sheets.

August 2024, Volume 10, Issue 8, 4650-5661

The results of expert validation of independent character
instruments are presented in Table 14.

Table 14. Results of Validity of Independent Character
Question Items

. . . Category
Question Point Vvalue CVI Aiken KS Validity Status
1 1 Valid Perfect
2 1 Valid Perfect
3 1 Valid Perfect
4 1 Valid Perfect
Final V Value 1 Valid Perfect

Based on Table 14, the results of expert validation
of the independent character assessment instrument
obtained a final V value of 1 with valid/perfect criteria.
The results were then reviewed both from the value of
Aiken's validity coefficient with the number of raters as
many as 4 (four) experts and the questionnaire scale
used were 5 (five) scales, with p < 0.05. Based on the
validity level analysis results with Aiken's equation, the
value of V "1" is included in the valid category.

Empirical Validity

In question number four, the empirical Validity of
Independent Character, the instrument of self-
governing character, is not carried out independently.
Validity tests are only carried out based on the validity
of the content or only carried out by validators. This is
because number 4 in independent characters is the sole
or only problem with the description question type. If
the analysis is carried out through SPSS or with formulas
calculated in MS Excel, it will not get the appropriate
results because one Item cannot be analyzed.

Question Item Validity

Validity tests are also carried out on critical
reasoning question items, and validity tests are carried
out on independent character assessment instruments.
Each question item on an independent character is
measured to determine the validity of each question
item. The results of the analysis of independent
character instruments are presented in Table 15.

Table 15. Results of Validity of Independent Character
Question Items

Number Question Point Value Criterion
1 0.44 Valid
2 0.44 Valid
3 0.61 Valid

Table 15 shows that five questions on the
assessment instrument were developed to measure
independent character, tested on thirty-one students,
and each question item was declared "valid." Based on
the distribution of table r values with a significance level
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of 5%, each question item shows an r value above 0.35,
so it can be concluded that all independent character
measurement items are declared valid.

Reliability of Independent Question Items

The results of the reliability test analysis of
independent character instruments obtained a reliability
value of 0.70 with a fixed / reasonable interpretation, so
it was declared "reliable" because the Alpha Cronbach
value obtained was included in the '"fixed/good"
category. Cronbach's Alpha value indicates the
interaction between respondents and the Item.

The results of the analysis showed that the
developed instrument met the correlation coefficient
value of > 0.70 and that the independent character
instrument was declared "reliable" because the Alpha
Cronbach value obtained was included in the
"fixed/good" category. Cronbach's Alpha value
indicates the interaction between respondents and the
Item.

The Discriminating Power of Independent Character

Power difference analysis is also performed on
independent character measurement instruments. There
are five question points developed. The results of the
independent character differentiating power analysis
are presented in Table 16.

Table 16. Results of Differentiating Power Analysis of
Independent Character Instruments

Grain Corrected Cronbach's Interpretation
Question Item-Total ~Alpha Item

Correlation Deleted
1 0.284 0.715 Powerful/satisfying
2 0.246 0.724 Powerful/satisfying
3 0.422 0.672 Powerful/satisfying

Table 16 shows that the difference power analysis
on independent character instruments in all question
items, namely question numbers 1 to 5, has a solid or
satisfactory interpretation value. This is indicated by a
value of n not more than 0.704. It can be concluded that
the independent character instruments that have been
developed have a ‘'strong" or ‘satisfactory"
differentiation interpretation value.

Analysis of the Difficulty Level of the Question Items

Analysis of the difficulty level of the next question
item is done wusing an independent character
measurement instrument. The instrument developed
consists of four questions: three multiple-choice
questions and one description question. The results of
the difficulty level analysis of independent character
question items can be seen in Table 17.
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Table 17. Results of Difficulty Level Analysis of
Independent Character Instruments
Question Criteria Percentage (%)

Question Number

Easy 50 1land?2
Keep 25 3
Difficult 25 4

Based on Table 17, the question items of
independent character instruments have a good spread.
The analysis results of the two instruments can be used
as a reference for choosing the ideal problem. However,
the selection needs to consider the results of validity,
reliability, and differentiation based on validity tests,
which consist of validity tests and reliability tests (Nani,
2021), which are eliminated. Referring to these results,
the two instruments can be used to evaluate the
character of Pancasila students to reason critically and
independently.

Quiz Display in STEAM-Based E-Modules

Instruments declared valid, attractive, and suitable
for use are combined with STEAM-based e-modules.
The instrument will then evaluate circulatory topics
assessed from critical and independent reasoning. The
display of instruments packaged as quizzes is named
"Sequizi," an acronym for Core Quiz Set. This is done to
make the evaluation process more exciting and less
stressful. The quiz display in the E-Module is presented
in Figure 2.

@) auza &)
@

O :

Figure 2. Quiz view

The presentation of instruments transformed into
interesting quizzes is also designed to resemble playing
games. There is a speech on the second page of the quiz,
followed by filling in the identity; then there are
instructions for using the quiz. Learners' answers, both
true and false, will be notified directly. The correct
answer will be given a congratulatory sentence while
encouraging sentences to be given to study more
diligently for answers that have yet to be determined.
After completing the process, students can see their
scores immediately. The teacher also gets a report from
the student's grades sent by the system via email. The
Quiz display is presented in Figure 3.
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Selamat Datang di Quiz A

Click tombol 6\‘ untuk memulai

[ <erev | smamrouiz >
(a)

PETUNJUK QUIZ 1t

* Sebelum mengerjakan, bacalah soal dengan hati -hatil

* Kemudian pilihan jawaban yang paling tepat!

Klik tombol "Submit” untuk memilih jawaban!

® Gunakan "Question List" di bagian pojok kiri atas untuk
lompat ke pertanyaan yang ingin kamu pilih!

[ crnev | conmmue >
©)
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Silahkan Masukkan Identitas di bawah Ini !

Safero

SD N Supritadi 01 Semarang

(b)

= Question List Question 2020 YourScore: 100f100 @ 59:38

Perhatikan gambar di samping. Berdasarkan
informasi yang telah disajikan
Serviks merupakan kanker dengan jumlah
kasus tertinggi di Indonesia

Kanker

Benar

Salah

Yeayyy ! Selamat ! Kamu sudah memilih jawaban yang benar !

(d)

Figure 3. Quiz Overview: (a) First display; (b) User login; (c) Instructions for working on questions; and (d) Example questions

Based on these results, according to learners, the
developed device has good feasibility and is innovative
and feasible. The study's results align with the findings
of Nurhasanah et al. (2020). The developed instrument
has a feasibility percentage of 90.26%, which is in the
"very viable" category. Accraf et al. (2019) also supported
these findings; the validation results showed a
percentage of 85%, so the product developed was
"valid."

Evaluation instruments declared valid, reliable,
and have good distinguishing power, with moderate
difficulty, are disseminated to pre-research schools. In
addition, it was disseminated to an elementary school
research group at the Sekolah Tinggi Agama Islam
Muhammadiyah Blora.

Conclusion

Based on the research results, the developed
instrument was suitable for evaluating fifth-grade
students' critical reasoning and independent character,
particularly on human blood circulation. The instrument
demonstrated high content and strong empirical
validity, making it reliable. Its discriminative power was
satisfactory, with difficulty levels effectively supporting
measuring students' abilities. The use of technology in

digital module-based evaluation further enhanced the
relevance and innovation of this instrument within the
context of modern education. The findings indicated
that the instrument held significant potential for
application in science education at the elementary school
level. This aligns with the national education goals to
shape globally competitive students through the
Pancasila Student Profile. Further research is
recommended to expand the instrument's testing to a
larger population across different subject matters.
Further exploration into technology-based instrument
development is needed to support adaptive and
personalized learning,.
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