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Introduction

Abstract: The aim of this research is to develop an assessment instrument for
problem-based Phase B science learning that is valid, practical and effective
for measuring the critical and creative thinking abilities of students in
elementary schools. This type of research is Research and Development
(R&D), with development design referring to Borg & Gall theory. The
population in this study was class IV students at SDN 4 Bumi Waras Bandar
Lampung. Data collection tools use valid and reliable test instruments. The
final average validation results from material experts, evaluation experts and
language experts obtained a score of 87.75% with very valid criteria. The test
results for the educator practitioners were 83% and the students were 82%
with very practical criteria. The data analysis technique uses the One-Sample
Z-Test to determine the correctness of the results of the assessment scores
with a significance level of 95% (a 0.05), with a significance value of 0.023
obtained, indicating that the sig. value < 0.05 means HO is rejected and H1 is
accepted, so Effective assessment instrument for measuring students' critical
and creative thinking abilities in elementary schools. Based on this research,
it can be concluded that the assessment instruments for problem-based
science learning are valid, practical and effective for measuring the critical
and creative thinking abilities of students in elementary schools.

Keywords: Assessment instruments; Critical and creative thinking; IPA
phase b material; Problem-based

development and learning as a measuring tool used to
obtain objective qualitative and quantitative information

This research was conducted with the aim of
developing an assessment instrument for problem-
based Natural Sciences (IPA) Phase B learning to
measure students' critical and creative thinking abilities
in elementary schools. According to Moyo et al. (2022),
assessment is a process of collecting evidence that is
carried out  deliberately, systematically and
Continuously to assess student competence. In essence,
assessment is the process of combining data and
information and analyzing needs, performance,
strengths, as well as descriptions of student

How to Cite:

about the world of education (Rosidin et al.,, 2023;
Azharini et al., 2023). Education in Indonesia is currently
experiencing various changes and improvements to
curriculum policies, namely the transition from the 2013
curriculum to the independent curriculum (Intiana et al.,
2023).

The independent curriculum has the concept of
freedom to think and innovate regarding technological
progress which is the government's focus in the school's
obligation to apply 21st century skills (communication,
collaboration, creativity, critical thinking), literacy and
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Higher Order Thinking Skills (HOTS) (Weber & Greiff,
2023). Critical and creative thinking are manifestations
of higher order thinking skills. Critical and creative
thinking skills are the ability to analyze information and
ask questions based on existing problems and
phenomena to solve problems (Firdaus et al., 2022;
Dwyer & Walsh, 2020). Nufus et al. (2024) explained that
critical and creative thinking is a basic ability that always
looks at problems to be analyzed critically and looks for
answers creatively so as to obtain new learning for
students. This is in accordance with the aim of the
independent curriculum which encourages students in
learning to master various fields of science with their
areas of expertise (Darling-Hammond et al., 2020). So
students need to develop skills, including innovation,
critical ~ thinking, creativity, problem solving,
communication and collaboration in responding to the
challenges of the 21t century (Handayani & Koeswanti,
2021; Javaid et al., 2023). Learning by integrating 21st
century skills is the aim of increasing students' creativity
and critical thinking. The low critical thinking ability of
students in Indonesia is influenced by several factors.
These factors include the learning model applied by
educators and the teaching materials used by students
which are still minimal (Patrick et al., 2011).

The problem-based learning model (Problem Based
Learning) is one that can be implemented in learning in
the independent learning curriculum. Agree with that
Ariyani & Kristin (2021) and Handayani & Koeswanti
(2021) suggests that one model that can be used as a
criterion and solution in training students to think at a
higher level is the Problem Based Learning model.
Assessment is carried out as an effort to ensure learning
achievement against indicators set at the beginning of
learning to interpret the progress of students' learning
process (Vries et al., 2022). Based on the needs analysis
carried out at SD N Gugus Bumi Waras on May 23 2023,
through an educator needs analysis questionnaire, the
results showed that there were still no learning
assessment instruments available to measure critical and
creative thinking skills in science learning Phase B,
sound and light materials. The available assessments are
only limited to cognitive aspects.

The transition to curriculum changes also means
that the ongoing learning process has not been carried
out in an orderly and systematic manner, learning is still
teacher-centered and there are no learning tools
available in the independent curriculum that refer to 21st
century skills. This is also supported by Sasmita et al.
(2021) explained that the ability to think creatively in
Indonesia is still recorded as low, this fact can be
confirmed from the results of The Global Creativity
Index in 2015, Indonesia was ranked 115th out of 139
countries. And the Trends in International Mathematics
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and Science Study (TIMSS) revealed that in reality 80%
of students in Indonesia have low critical thinking skills.
Based on this preliminary research, all educators agreed
that problem-based assessment instruments should be
developed to measure abilities in critical and creative
thinking skills in sound and light materials.

Paying attention to the reality that exists in schools
as an effort to provide solutions to problems experienced
by educators and students, itis important for researchers
to develop assessment instruments in the independent
curriculum to measure critical and creative thinking
skills in elementary schools (Kim et al., 2019; Lia et al.,
2020). Indicators of critical and creative thinking skills
researchers use state of the art to find out how
knowledge develops in the general problem area being
researched until the researcher finds a research problem
that contributes (Javaid et al., 2023). So that in the
assessment process there is a benchmark for measuring
valid and objective values in the evaluation aspect to
determine students' learning achievements. Based on the
background of these problems, research was conducted
with the title "development of a problem-based five-tier
assessment instrument in Phase B science learning to
measure students' critical and creative thinking abilities
in elementary schools."

Method

The method used is Research and Development
(R&D). The product that researchers developed in this
research is a problem-based five-tier assessment
instrument in Phase B science learning to measure
students' critical and creative thinking abilities using
sound and light materials. The method used is based on
development by Rashid et al. (2019) which consists of 10
development steps. This development research uses 7
development steps, namely: research and data
collection, Planning, Product development, initial field
trials, revision of initial field trials, main field trials,
revision of operational products. Researchers use the
Borg & Gall model because the development stages are
divided in detail and in accordance with the research
design, resulting in a useful assessment instrument
product. This development only uses 7 steps because it
requires a large scale and limited time for research
products.

This development research has two subjects,
namely research subjects and test subjects. The research
subject in this development is a problem-based five-tier
assessment instrument in Phase B science learning to
measure students' critical and creative thinking abilities
in elementary schools with sound and light materials.
The test subjects in this development research included
three groups. The first group is the subject of needs
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analysis. The second group is a test of the validity of the
product being developed, namely expert practitioners.
The third group is subjects to determine the effectiveness
of the product. The data sources in this research include
steps, namely information collection, design validity
stage, and product testing stage. In the information
collection stage, data was obtained from filling out
questionnaires by educators and students regarding the
availability of learning tools in the form of assessment
instruments measuring critical and creative thinking
abilities, 21t century-based learning processes,
determining the flow of learning objectives towards
learning outcomes. Development of a problem-based
five-tier assessment instrument for Phase B science
learning to measure students' critical and creative
thinking skills in elementary schools on sound and light
materials.

Resecarch and Information Collecting
Planning
Develop Preliminary Form of Product
Preliminary Field Testing
Main Product Revision
Main Field Testing

Operational Product Revision

Figure 1. Research and development steps

Expert validation, data is collected based on
questionnaire instruments, namely evaluation, material
and language to determine the feasibility of the results
of the experts' analysis. The practicality test stage is
obtained from filling in practicality data by educators
and students to see the educator's response to the quality
of the assessment instrument product. In the product
trial stage, data was obtained from the application of the
problem-based five-tier assessment instrument product
to determine the effectiveness of the product in
measuring students' critical and creative thinking skills
(Wijayati et al., 2019). The data analysis technique used
is a prerequisite test consisting of validity test analysis,
reliability test analysis, differential power test analysis,
and question difficulty level analysis. Test expert
validity analysis. Test the practitioner's practicality
analysis. The effectiveness test consists of the normality
test, homogeneity test and z-test to determine the
correctness of the score obtained from the assessment
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instrument against the known variance in the form of
Learning Objective Achievement Criteria (KKTP) on the
basis of decision making: HO is accepted if the P-value or
Sig. (2-tailed) = 0.05. HO is rejected if the P-value or Sig.
(2-tailed) < 0.05.

Result and Discussion

The type of research carried out is research and
development, with the product being developed, in the
form of a problem-based five-tier assessment instrument
in Phase B science learning to measure students' critical
and creative thinking abilities in sound and light
materials (Tanjung & Nasution, 2023; Novita et al., 2023).
Assessment instrument products are developed using
research and development procedures according to
Patrick et al. (2011), Surya & Aman (2016) and Handoko
et al. (2019), with the results of the following steps.

Research and Information Collecting

This stage begins with analyzing field studies and
literature studies. Field studies were carried out to
determine needs analysis. The literature study was
carried out by examining various sources in the form of
books, national and international journals, as well as
other sources relevant to the research. Based on field and
literature studies, researchers found the problem that
learning tools in the independent curriculum, especially
assessment instruments to measure critical and creative
thinking skills, are not yet available at SDN Gugus Bumi
Waras Bandar Lampung, educators have not
implemented learning towards the 215t century and 21st
century thinking skills. students in Indonesia are still
relatively low according to TIMSS and The Global
Creativity Index, so all teachers agree that it is necessary
to develop a problem-based five-tier assessment
instrument in Phase B science learning to measure
students' critical and creative thinking abilities.

Planning

The planning stage includes overall research
planning, including the preparation of critical and
creative thinking instrument indicators, expert
validation sheets and assessment instrument design.
The researcher synthesizes critical and creative thinking
indicators from various expert opinions which the
researcher then combines into a new set of indicators
that contribute to each other (Suherman & Vidakovich,
2022; O'Reilly et al., 2022). Critical thinking indicators
consist of interpretation, analysis, inference, advanced
clarification, supposition and integration, explanation
(Dinara et al., 2022). Indicators of creative thinking
consist of fluency, flexible thinking, originality,
elaboration (Nazhifah et al., 2023).
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Develop Preliminary Form of Product

At this stage the five-tier assessment instrument is
prepared based on previously planned goals and
objectives. The aim of developing this five-tier
assessment instrument is to measure students' critical
and creative thinking abilities. Furthermore, the
contents of the assessment instrument that has been
developed consist of part 1 which contains rationality,
development assumptions, and development steps. Part
2 contains learning outcomes, science subject objectives,
characteristics, question grid, question instruments,
answer keys, and scoring guidelines, and part 3 contains
the conclusion. The assessment of each five-tier question
item is adapted from a combination of student answers
on the five-tier test along with the student's conceptual
level (Rohman et al., 2023; Royani & Setyarsih, 2022;
Sasmita et al., 2021), then synthesized into 6 alternative
scores, namely, score 5 for the level of conception
(scientific conception), score 4 for the level of conception
(almost scientific conception), score 3 for the level of
conception (lack of knowledge), score 2 for the level of
conception (no understanding of concept ), score 1 for
the conception level (misconception), score 0 for the
conception level (un-code). Then calculate the value of
each score using equation 1.

Y score obtained
> score of each item

Score = x 100% 1)
Information:

2. score obtained = the number of scores obtained by
students in the assessment.

Y score of each item = the maximum score for each
statement item that students can obtain in the
assessment. The total score for each statement item is:
number of items x maximum score for each item.

The results of the student assessment instrument
scores are then interpreted based on the categories of
critical and creative thinking abilities to determine the
level of students' thinking abilities (Priyatni & Martutik,
2020; Ku, 2009).

Preliminary Field Testing

This step carries out expert validation tests on
assessment instruments and practitioner tests, to
determine the feasibility and practicality of the product
being developed. The expert validation test was
assessed by expert lecturers at the University of
Lampung. Based on the results of expert validation, it is
stated that the five-tier assessment instrument for
students' critical and creative thinking abilities is
suitable for use with improvements. The validation
results of each expert validator are presented in Table 1.

Table 1 shows that the assessment aspect obtained
an assessment percentage of 81.25%, which means that
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the problem-based five-tier assessment instrument in
Phase B science learning to measure students' critical
and creative thinking abilities has an assessment aspect
in the very high category. The substance aspect received
an assessment percentage of 92.3%, which means that
the problem-based five-tier assessment instrument in
Phase B science learning to measure students' critical
and creative thinking abilities had a substance aspect in
the very high category. In the language aspect, the
assessment percentage was 89.70%, which means that
the problem-based five-tier assessment instrument in
Phase B science learning to measure students' critical
and creative thinking abilities has a very high category
for the language aspect. The average assessment based
on assessment, substance and language aspects was
87.75% in the very high category.

Table 1. Validation results of assessment instruments

Aspect Expert Max Score Evaluation (%) Category
Assessment 26 32 81.25 Very high
Substance 48 52 92.30 Very high
Language 61 68 89.70 Very high

Average Percentage 87.75 Very high

Next, a practitioner test was carried out involving 2
educators and 28 class IV students. The practicality
questionnaire for educators consists of 11 items and for
students 10 items. The results of practitioner
assessments by educators are presented in Table 2.

Table 2. Recapitulation of practitioner assessment
results

Aspect perlzgitzsgieg/: Category
Convenience 90  Easy to understand
Attractiveness 75 Quite interesting
Usefulness 83 Very helpful
Average percentage 83 Very Practical

Table 2 shows the results of the recapitulation of
educators' practicality tests from the 3 aspects that were
assessed with an average percentage of 83%, which
means that the problem-based five-tier assessment
instrument in Phase B science learning to measure
students' critical and creative thinking abilities received
a very practical category. Furthermore, the results of the
student response assessment are presented in Table 3.

Table 3 shows the recapitulation results of student
responses of 82%, which means that the problem-based
five-tier assessment instrument in Phase B science
learning to measure students' critical and creative
thinking abilities obtained a very practical category.
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Table 3. Recapitulation of student response results
Per-aspect

Aspect percentage % Category
Convenience 82 Easy to understand
Attractiveness 86 Very interesting
Usefulness 77 Quite Useful
?;izﬁzge 82 Very Practical

Main Product Revision

Based on expert data validation, the assessments
obtained are used to identify non-conformities, errors or
product deficiencies, then product revisions are carried
out in accordance with expert input and suggestions for
improvement. There are several suggestions from expert
validators regarding the instruments that researchers
have developed (Elangovan & Sundaravel, 2021; Luque-
Vara et al., 2020; Perdana et al., 2020; Marar et al., 2023),
including improving several answer option sentences
and detailed answers to questions, improving
instructions for working on five-tier assessment
instruments, improving question diction for answer
choices in tier-1, tier-3, language used is aligned with
thoughts and the choice of words to be displayed, some
writing uses spelling in sentences made more efficient.
Before the main field trial was carried out, the researcher
conducted a test of the instrument prerequisites first,
which consisted of a validity test, reliability test, analysis
of differentiating power tests, and a difficulty level test
(Cheung et al., 2023).

Validity

Table 4. Validity test results

Question Items r Count r Table Criteria Information
1 0.46 047 Currently Valid
2 0.51 047 Currently Valid
3 0.67 0.47 Strong Valid
4 0.26 0.47 Low Invalid
5 0.55 047 Currently Valid
6 0.55 047 Currently Valid
7 0.72 0.47 Strong Valid
8 0.42 047 Currently Valid
9 0.69 0.47 Strong Valid
10 0.58 047 Currently Valid
11 0.49 047 Currently Valid
12 0.61 0.47 Strong Valid
13 0.62 0.47 Strong Valid
14 0.49 047 Currently Valid
15 0.66 0.47 Strong Valid
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Validity testing is carried out to determine whether
or not an item in this research is valid. The validity test
in this research used the SPSS version 26 program. The
validity test results are presented in Table 4.

Based on Table 4, with the test criteria if r count > r
table with a significance level of 1% or a = 0.01, r table =
0.47. Instrument item number 4 was declared invalid
because the calculated r value < r table, namely 0.26 <
0.47. The calculation results show that there is 1 question
instrument that is invalid, namely question number 4,
because it is less than the parameter criteria, namely 0.47.
Therefore, 14 question instruments are valid and can be

used. Meanwhile, 1 item of the invalid instrument was
discarded.

Reliability

Reliability testing is carried out to determine the
level of accuracy or consistency of the questions in this
research. The reliability test in this research used the
SPSS version 26 program. The results of the reliability
test are presented in Table 5.

Table 5. Reliability test results
Cronbach’s Alpha N of Items

0.838 15

Based on Table 5, the reliability test results obtained
a Cronbach's Alpha value of 0.838. Therefore, the
reliability of the assessment instrument items can be
used and is categorized as very high. An assessment
instrument is said to be good if it has high validity and
reliability values (Petra & Aziz, 2020). The higher the
validity and reliability values of the assessment
instrument, the more accurate the data obtained from
the research results (Taber, 2018).

Differentiating Power

Discriminating power testing is used to determine
whether or not a question item is capable of categorizing
students in the upper group, namely those who have
high ability, and students in the lower group, namely
students who have low ability (Petropoulos et al., 2022).
Testing of differentiating power in this study used the
SPSS version 26 program. The results of the
differentiating power analysis are presented in Table 6.

Based on Table 6, the calculation results are then
interpreted to determine the different power criteria.
There is 1 question instrument in the category Not Good,
the question must be thrown away" in item number 4.
Furthermore, 3 question instruments are in the Good
category and 11 question instruments are in the Very
Good category. A total of 14 question instruments can be
used in research.
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Table 6. Differentiating power test results
Question Discriminating

Items Power Index Criteria
1 0.38 Good
2 0.40 Very good
3 0.61 Very good
4 0.15 Not Good, the question must be

discarded
5 0.43 Very good
6 0.45 Very good
7 0.64 Very good
8 0.34 Good
9 0.61 Very good
10 0.53 Very good
11 0.41 Very good
12 051 Very good
13 0.55 Very good
14 0.38 Good
15 0.60 Very good
Level of Difficulty

Testing the level of difficulty in this study aims to
find out whether the questions are in the easy, medium
or difficult category. Testing the level of difficulty in this
research used the SPSS version 26 program. The results
of the level of difficulty test are presented in Table 7.

Table 7. Test results for difficulty level of questions

Question Items Difficulty Power Value Criteria
1 0.77 Easy
2 0.30 Hard
3 0.76 Easy
4 0.48 Medium
5 0.60 Medium
6 0.30 Hard
7 0.53 Medium
8 0.69 Medium
9 0.30 Hard
10 0.88 Easy
11 0.77 Easy
12 0.69 Medium
13 0.66 Medium
14 0.65 Medium
15 0.04 Medium

Based on Table 7, the calculation results are then
interpreted to determine the level of difficulty [36].
There are 3 question instruments with the "Difficult"
criteria in question instruments number 2, 6, and 9.
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Question instruments in the Easy category are found in
question items number, 1, 3, 10, and 11. Furthermore,
there are 8 question instruments in the medium
category.

Main Field Testing

A problem-based five-tier assessment instrument in
Phase B science learning to measure critical and creative
thinking abilities after going through various feasibility,
validity and reliability testing processes of the
assessment instrument, then the instrument was tested
on 51 students to determine the effectiveness of the
assessment instrument product developed. Instrument
development products are said to be effective if they are
able to become valid, practical and effective assessment
instruments for measuring students' critical and creative
thinking skills. The assessment instrument that was
tested on students was then tested for the z-test
hypothesis. The One-Sample z-test in hypothesis testing
is used to determine whether a finding is statistically
significant or not regarding the correctness of the score
obtained from the assessment instrument against the
known variance in the form of Learning Objective
Achievement Criteria (LOAC) on the basis of decision
making: HO is accepted if the P-value or Sig.(2-tailed) =
0.05. HO is rejected if the P-value or Sig. (2-tailed) < 0.05.
Prerequisite tests are required before hypothesis testing
is carried out.

Test of Normality

The normality test was carried out to determine
whether the data obtained came from a normally
distributed population or not, so a one-sample
Kolmogorov-Smirnov normality test was carried out.
The basis for decision making is: HO: accepted if the
significance value is > 0.05 then the data is normally
distributed. The normality test in this study using the
SPSS version 26 program is presented in Table 8.

Table 8. One-sample Kolmogorov Smirnov normality
test results

N 51
Normal Parametersab Mean 74.70
Std. Deviation 5.18

Most Extreme Differences Absolute 0.109
Positive 0.089

Negative -0.109

Test Statistic 0.109
Asymp. Sig. (2-tailed) 0.179¢

Based on Table 8, the significance value (2-tailed) is
0.17, indicating that the sig. > 0.05 then HO is accepted
and the data is normally distributed.
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Test of Homogeneity of Variances

The homogeneity test is carried out to determine
that two or more groups of data come from the same
variance (homogeneous). The basis for decision making
is: HO: accepted if the significance value is > 0.05 then the
data is homogeneously distributed. The homogeneity
test in this study used one way ANOV A with the help of
the SPSS version 26 program which is shown in Table 9.

Table 9. Test results of homogeneity of variances

Levene dfl df2 Sig.
Statistic

1.42 1 49 0.238
1.17 1 49 0.283
1.17 1 46.22 0.283

Assessment Based on Mean
Instrument

Test Results

Based on Median

Based on Median
and with adjusted
df

Based on
trimmed mean

1.42 1 49 0.238

Table 10. One-sample Z-test results
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Based on Table 9, the significance value obtained is
0.23, indicating that the sig. > 0.05 then HO is accepted
and the data is homogeneously distributed.

Uji-z One-Sample Test

The z-test was carried out on 51 students with a
significance level of 95% (a 0.05). The major hypothesis
is: HO: assessment instrument products are not effective
in measuring students' critical and creative thinking
abilities; H1: assessment instrument products are
effective for measuring students' critical and creative
thinking abilities. The basis for decision making,
namely; HO: accepted if the P-value or significance is =
0.05. HO: rejected if the P-value or significance is < 0.05.
The z-test of the assessment instrument to measure
critical and creative thinking skills in this research using
the SPSS version 26 program is presented in Table 10.

95% Confidence Interval of the Difference

t

df  Sig.(2-tailed)

Mean Difference Lower Upper

Assessment Instrument Test Results 2.34

50 0.023

1.70 0.25 3.16

Based on Table 10, the significance value of the
One-Sample Test z-test results is 0.023, indicating that
the sig. < 0.05, then HO is rejected and H1 is accepted,
indicating that the product the researcher developed,
namely a problem-based five-tier assessment instrument
in Phase B science learning, is effective for measuring
students' critical and creative thinking abilities by
obtaining interpretations of participants' critical and
creative thinking abilities students are presented in
Figure 2.

40 -
29
30 -
2 21
g 20 A
Q
—
10 -
1
O T T 1
Very Good Good Fair

m Level of critical and creative thinking abilities

Figure 2. Critical & creative thinking ability score graph

Based on Figure 2, the score obtained from the
problem-based five-tier assessment instrument test in
Phase B science learning to measure students' critical
and creative thinking abilities, it is known that there is 1

student who has the level of critical and creative
thinking abilities in the Very Good category, next There
are 21 students who have a level of critical and creative
thinking ability in the Good category, and 29 students
have a level of critical and creative thinking ability of
"Fair". Based on this description, the assessment
instrument that the researcher developed has fulfilled
the three aspects which are the main objectives of this
development research, namely: the assessment
instrument developed is valid, practical and effective for
measuring the critical and creative thinking abilities of
students in elementary schools. An assessment
instrument is said to be valid, practical and effective if
there is ease in preparing, using, interpreting, obtaining
assessment results, and has met the criteria for valid and
reliable assessment instruments, and has an
interpretation of the level of students' critical and
creative thinking abilities.

Operational Product Revision

Refinement of this final product was carried out
based on the results of trials and analysis of problem-
based five-tier assessment instruments in Phase B
science learning to measure students' critical and
creative thinking abilities. The product of developing
this assessment instrument, which consists of
determining learning outcomes, as well as formulating
question indicators, a grid of five-tier multiple choice
questions and assessments, has met the feasibility
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elements, has gone through validation tests from experts
and practitioners who have obtained very high criteria,
and has passed the stage. validity test with question item
number 4 is invalid, so that the total of 14 assessment
instrument items are valid, the reliability of the
assessment instrument is in the very high category, the
differential power analysis shows that question number
4 has poor criteria, the question must be discarded, and
has a level of difficulty, difficult, easy, moderate and
effective based on statistical tests carried out to
determine the correctness of the test scores of the
assessment instruments developed in the form of critical
and creative thinking ability scores for elementary
school students. The following are the results of the final
revision of the problem-based five-tier assessment
instrument in Phase B science learning to measure
elementary school students' critical and creative
thinking abilities.
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Figure 6. Instrument scoring guidelines

Conclusion

The research results of the problem-based five-tier
assessment instrument in Phase B science learning to
measure students' critical and creative thinking abilities
have met the objectives of development research,
namely: recapitulation of expert validity of 87.85% with
very valid criteria. Practicality obtained an average
percentage of 82% with very practical criteria. This
instrument is empirically feasible based on the validity
test obtained by the r table is 0.47. With a significance
level of 1% or a =0.01, the 14 five-tier questions are valid.
The five-tier assessment instrument was declared
reliable with a score of 0.838 with very high criteria. and
has the distinguishing power of the Very Good category
totaling 11 question instruments, the Good category
totaling 3 question instruments with 3 levels of difficulty
of the question instruments, namely, difficult, medium
and easy. The results of the One-Sample Test z-test
obtained a significance value of 0.023, indicating that the
sig value < 0.05 means HO is rejected and H1 is accepted.
This shows that the correct score of the five-tier
assessment instrument is effective in obtaining students'

critical and creative thinking ability scores, namely: 1
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student obtained the critical and creative thinking ability
category with the Very Good category, then 21 students
obtained the thinking ability category. critical and
creative "Good", and 29 students in the Enough category.
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