VALIDITY AND RELIABILITY OF CRITICAL THINKING SKILLS
INSTRUMENT AND DEEP LEARNING GRADUATES PROFILE IN SCIENCE
LEARNING

Masringgit Marwiyah Nst*', Festiyed’, Yerimadesi’, Skunda Diliarosta®, Febri Yanto®, Putri

Zuhra®

“Doctoral Program of Science Education, Padang State University, Padang, Indonesia

> Departmen of Science Education, Universitas Negeri Padang, Padang, Indonesia

"Politeknik Adiguna Maritim Indonesia (Poltek AMI) Medan, Medan, Indonesia

*Cotresponding authot e-wail: masringgitmarwiyahns{@gmail.com

Article History

Received: 11 June 2026
Revised: 16 September 2026
Published: 27 September 2026

ABSTRACT

This study aims to test the validity and reliability of two main
instruments in the research on the development of a video-assisted PJBL
model in science learning in junior high schools. The first instrument is
a critical thinking skills test in the form of an essay based on Ennis's
taxonomy, and the second instrument is a deep learning graduate profile
questionnaire  that  measures  three-character  dimensions:
independence, collaboration, and creativity (27 statement items).
Content validity was tested using the Content Validity Ratio (CVR) and
Content Validity Index (CVI) involving 5 expert validators. The
reliability of the Critical Thinking Skills instrument was tested with
inter-rater reliability (Cohen's Kappa), while the graduate profile
questionnaire was tested with Cronbach's Alpha on 30 respondents. The
results showed: the KBK instrument obtained a CVI = 1.000 (very valid)
with a Kappa coefficient k = 0.826 (very reliable), the graduate profile
instrument obtained a CVI = 0.852 (valid) with a Cronbach's Alpha o
= 0.946 (very reliable). All items were declared suitable for use in
research, with several items requiring minor revisions based on
validator notes.
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INTRODUCTION

The quality of measurement
instruments is a fundamental prerequisite for
valid and accountable educational research.
Invalid and unreliable instruments will
produce misleading data, making research
conclusions unreliable (Fraenkel et al.,
2019). In research and development (R&D),
instrument validation is a critical step that
must be undertaken before empirical data

collection.

This research is part of a dissertation
entitled “Development of a Video-Assisted
PBEDL Model to Improve Independence,
Collaboration, Critical and Creative
Thinking Skills in Science Learning”. The
PBEDL model integrates Project-Based
Learning, Ethnoscience, and Deep Learning
in a cohesive pedagogical framework. To
measure the effectiveness of this model, an
instrument is needed that is able to measure
two main dependent variables: (1) critical
thinking skills, and (2) the profile of deep
learning  graduates ~ which  includes
independence, collaboration, and creativity.

Critical ~ thinking  skills  are
fundamental 21st-century skills,
encompassing the ability to systematically
analyze, evaluate, and
information (Ennis, 1987; Facione, 2011).
Meanwhile, the profile of deep learning
graduates refers to the characteristics of

synthesize

students who are capable of in-depth,
independent, collaborative, and creative
learning, as mandated by the Ministry of
Education,  Culture, Research, and
Technology (2025). These two aspects are
measurable targets in this study.

Instrument validation plays a vital
role in educational research. Without proper
validation, the collected data cannot provide
an accurate picture of the phenomenon being
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studied. Therefore, this study specifically
describes the procedures and results of
content validity and reliability tests for both
instruments, so that they can serve as
references for other researchers developing
similar instruments.

THEORITICAL REVIEW

Critical Thinking Skills and Ennis'
Taxonomy

Ennis (1987) defines critical thinking
as reflective and rational thinking focused on
deciding what to believe or do. Ennis's
taxonomy identifies five skill groups: (1)
Elementary Clarification—focusing
questions, analyzing arguments; (2) Basic
Support—assessing credibility,
observing;  (3)  Inference—deduction,
induction, value judgments; (4) Advanced
Clarification—defining terms, identifying
assumptions; (5) Strategies and Tactics—
deciding on actions, interacting. These five
indicators are operationalized in a contextual
essay test instrument on the theme of Earth

source

Structure and Geological Dynamics.

Deep Learning Graduate Profile

Deep Learning in the context of
education (Fullan & Langworthy, 2014)
refers to a learning process that encourages
deep  understanding  through
engagement, meaningful connections, and
the transfer of knowledge to new situations.
The Ministry of Education, Culture,
Research, and Technology (2025) identified
the profile of relevant deep learning
graduates as including: (a) Independence—
self-awareness, self-regulation, and intrinsic
motivation; (b) Collaboration—teamwork,
active communication, and mutual respect;
(c) Creativity—the ability to produce

active
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original ideas, innovative work, and
flexibility of thought.

Content Validity: CVR and CVI

The Content Validity Ratio (CVR)
was developed by Lawshe (1975) with the
formula: CVR = (ne — N/2) / (N/2), where ne
is the number of validators who rated the
item as essential and N is the total number of
validators. For N = 5 wvalidators, the
minimum acceptable CVR value at p < 0.05
is 0.99. The Content Validity Index (CVI) is
the average CVR of all items; a CVI value >
0.80 indicates good content validity (Polit &
Beck, 2006). Wilson et al. (2012) suggested
a CVI value > 0.78 as the minimum

acceptable limit.
Reliability:  Cohen's
Cronbach's Alpha

Cohen's Kappa (k) measures the
level of agreement between two raters

Kappa and

beyond random chance. Landis and Koch
(1977) classified it as: k¥ < 0.20 (poor), 0.21—
0.40 (fair), 0.41-0.60 (moderate), 0.61-0.80
(good), 0.81-1.00 (excellent). Cronbach's
Alpha () measures the internal consistency
of the instrument; an o value > 0.70 is
acceptable, a > 0.80 is excellent, o > 0.90 is
excellent (George & Mallery, 2003).

METHOD

This study uses a descriptive-
quantitative approach within an R&D
framework. The wvalidation procedure
follows Borich's (1994) model modified for
the context of science education instruments.

Validators and Respondents

Validation
validators with the following criteria: active
lecturers/researchers in the field of science
education or educational evaluation, at least
5 years of experience, and at least a doctoral
degree. The reliability test of the KBK

involved 5  expert
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instrument was conducted by 2 raters
(experienced senior science teachers). The
graduate profile questionnaire was piloted
on 30 eighth-grade junior high school
students selected by purposive sampling
from schools with similar characteristics to
the main research subjects.

Validated Instruments

(a) KBK Instrument: Essay test 3
discourses x 5 sub-questions = 15 items,
each measuring one indicator of Ennis KBK.
Scoring rubric scale 0—4, maximum score
60. Validation sheet contains 9 assessment
items scaled 1-5 covering aspects of format,
language, suitability of indicators, and
accuracy of material.

(b) Graduate Profile Questionnaire:
27 statements (18 positive, 9 negative), 4-
point Likert scale (I = STS to 4 = SS),
covering three dimensions @ 9 items (3
subdimensions X 2 positive + 1 negative).
The validation sheet uses V (4), CV (3), KV
(2), TV (1) scales.

Data analysis

Content validity was analyzed using
CVR and CVI. The reliability of the KBK
instrument was analyzed using Cohen's
Kappa, while the graduate profile
questionnaire used Cronbach's Alpha with
negative item recoding. The validity
categories of CVI were: very valid (> 0.90),
valid (0.79-0.90), quite valid (0.70-0.78),
and less valid (< 0.70).

RESULTS AND DISCUSSION

1. Content Validity of Critical Thinking
Skills Instrument

Table 1 presents a recapitulation of
the validator's assessment scores for the 9
items of the KBK instrument validation
sheet along with the CVR value of each item.
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Table 1. Results of the Content Validity
Assessment of the Critical
Thinking Skills Instrument

Assessment Items V1| V2| V3| V4| V5 Average CVR Note:
Instrument format according to | 5 5 4 5 5 4380 1,000 Valid
provisions
Filling instructions are 4 5 5 4 5 4.60 1,000 Valid
The language used is correct 5 4 5 5 4 4.60 1,000 Valid
and standard
Easy to understand 5 5 4 4 5 4.60 1,000 Valid
questionnaire
Wrriting accuracy is met 4 5 5 5 4 4.60 1,000 Valid
Statement according to Ennis 5 5 5 4 5 480 1,000 Valid
KBK indicators
The number of questions per 4 5 5 3 4 4.60 1.000 Valid
indicator is sufficient
The concept and terms are 5 5 4 5 5 480 1,000 Valid
correct
Questions according to the 5 4 5 4 5 4.60 1.000 Valid
level of junior high school
students
CVI (mean CVR) 1,000 Very

Valid

Based on Table 1, all validator
assessment items obtained a CVR value of
1.000. This means that all validators agreed
that all aspects of the instrument were
essential. The overall CVI value reached
1.000, far exceeding the minimum limit of
0.99 for N = 5. The validators gave an
average score of 4.60—4.80 on a scale of 1—
5, indicating that the instrument was
considered very good in terms of format,
language, suitability of Ennis indicators, and
appropriateness of the material for junior
high school students.

Table 2. Content Validation Results of the
Deep Learning Graduate Profile

Instrument

No | Statement Items V1| V2 ([V3|V4|V5 | Average | CVR | Note:
A. Independence (Items 1-
9
Doing tasks without waiting | . , - , , , s

1 for orders (£) V|V |V [V |V [400 1,000 | Valid

p |Daetotytoamswernew |y |y |y |y |v |400 1,000 | Valid
questions (+)
Waiting for a friend to

3 | explain rather than V|V |[CV|V |V [380 0.600 | Quite Valid
understanding it yourself (-)

4 |Makearegularsciencestudy | v |y |y v | v [400 | 1,000 | Valid
schedule (+)
Checking work before - , - , , , s
submission (=) V[V |V |V |V [400 1,000 | Valid
Postpone tasks until near the | < - , , e Vali

6 deadline () CV|V |V [V |V [38 0.600 | Quite Valid
Studying science because I

7 | want to understand the V |CV|V |V |V [380 0.600 | Quite Valid
material (+)
Searching for additional

g learning resources V|V |V [V |V |400 1,000 | Valid
independently (+)

Lazy to study without
supervision or reminders (-)

V [V |V |[CV|V [380 0.600 | Quite Valid
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B. Collaboration (Items 10-
18)

1o | Actively contributetogrovp |y | v |y |y v 400 [ 1,000 | Vatid
activities (+)

1 }’f;“‘“g osharetasksfarly |y |y |y v [v (400 [ 1,000 | Vatid

1y | Letfiendsdoallthegronp |y | oy |y v |v [380 0600 | Quite Valia
work (-)

13 | Listening to fiends' opinions | v+ | v |y |y |y (400 [ 1,000 | Vatid
during discussions (+)

14 | Convey ideasclearly during | ;| ¢ |y |y [v |a400 1,000 | Valid
discussions (+)

< | Ignore different opinions of - . ; - -2 ot

15 | e e v [v v |v |cv|3s0 0600 | Quite Vatia
Encourage friends who are , , . - . o

16 | e (1 v v |v|v |v 400 |1000|vaid
Respect differences of

17 | opinion between members |V [V [V [V |V [400 1,000 | Vatia
&)
Feeling that your own

13 | opinion is atways themost |V |V |cv|v |V [380 | 0600 | Quite Vatia
correct (-)

C. Creativity (Items 19-27)

Dare topropose newideas | v | v | v |v |« .
19 et v v |v|v|v |40 |100 | vVaiid
g0 | Toyimgdifferentwaysof |y |y |y |y |v {400 | 1,000 | Vatid

solving problems (+)

Prefer to follow existing

methods () CV| Vv |V [V |V |38 0.600 | Quite Valid

2 |Createreportswithaunique | |y |y |y v |400 1,000 | Vatid

appearance (+) :
Utilizing surrounding
23 | materials for innovative v v |v |v v |40 1,000 | Valid
work (+)

24 f’)"fe“"wf‘yﬁ‘e“d*'““‘k v |v |v |ev|v |38  |0600 | Quite Vatia

Looking for another way

25 | when the experiment fails V[V [V |V [V |40 1,000 | Valid
)

26 | Thusking ofmorethanone |y |y |y |y |v |400 | 1000 | Vatid
solution (+)

- | Give up if the first method , T , c ol o ati
27 doesn't work (0) v CV |V v AY 3.80 0.600 | Quite Valid
CVI (average CVR 27 0852 | Vatid

items) o

Of'the 27 graduate profile instrument
items, 17 items obtained a CVR of 1.000
(Valid) and 10 items obtained a CVR of
0.600 (Quite Valid). The overall CVI value
of 0.852 is in the valid category (CVI >
0.79). Items with a CVR value of 0.600 are
generally negative items (unfavorable
statements). Based on the validator's notes,
these items are still declared usable with
minor revisions to the clarity of the wording

3. Reliability Test of Critical Thinking
Skills Instrument (Inter-Rater)
Reliability)

The reliability test of the KBK
instrument was conducted by calculating the
coefficient of agreement (Cohen's Kappa)
between two raters who assessed 30 student
answer sheets on 15 sub-questions. Table 3
presents the results per Critical Thinking
Skills indicator
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Table 3. Results of the Inter-Rater
Reliability Test of the critical
thinking  skills  Instrument
(Cohen's Kappa)

No | critical thinking skills Indicator | Rater 1 | Rater2 K Category
(Ennis) (Kappa)
1 | Elementary Clarification 273 280 0.821 Vety good
2 | Basic Support 2.67 273 0.813 Vety good
3 |Inference (Concluding) 280 287 0.847 Vety good
4 | Advanced Clarification 263 270 0.808 Very good
5 | Strategies and Tactics 277 283 0.839 Very good
Overall Average 2m 2.79 0.826 | Very Reliable

The Kappa coefficient for each
indicator of Critical Thinking Skills ranges
from 0.808 to 0.847, with an average k of
0.826. All k values fall into the 'very good'
category (almost perfect agreement). This
means that both raters have a very high
agreement in using the scoring rubric of the
CBC instrument, so the instrument can be
declared reliable for inter-rater assessment.

4. Reliability Test of Graduate Profile
Questionnaire (Cronbach's Alpha)

Table 4 presents the results of the
Cronbach's Alpha analysis of the graduate

profile questionnaire trial data from 30
respondents, after recoding negative items.

Table 4. Cronbach's Alpha Reliability
Test Results for the Deep Learning
Graduate Profile Questionnaire

No Dimensions Y | ¥ Var. | Alpha Category
Item | Item (a)
1 Independence 9 0.324 0.828 Very good
2 Collaboration 9 0317 0.841 Very good
3 Creativity 9 0331 0.818 Very good
Total Instruments (27 27 0972 0.946 Very good
items)

Alpha Coefficient The Cronbach's a
per dimension ranged from 0.818 to 0.841,
and the total alpha reached 0.946. All these
values fall within the 'very good' category (o
> 0.80). High internal consistency indicates
that the items within each dimension
adequately measure the same construct.
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The high total alpha also indicates
that the three dimensions correlate with each
other in holistically measuring the profile of
deep learning graduates.

5. Recapitulation and Discussion

Table 5. Summary of Validity and
Reliability Results of the Two

Instruments

Instrument | Numberof|  CVI Reliability Decision
Items
KBK (Essay Test) 15sub- | 1,000 (Very | x=0826(Very | Worth Using
Instrument questions | Valid) Reliable)
DL Graduate Profile 2| 0852 (Valid) | 0=0946(Very | Worth Using®
Questionnaire statements Reliable)

The results of this study indicate that
both instruments developed have met the
required psychometric standards. The KBK
instrument, with a CVI of 1.000, exceeds the
minimum CVI recommended by Wilson et
al. (2012), which is 0.78, and even
approaches a perfect value. This reflects the
quality of the instrument development,
which is comprehensively based on Ennis's
(1987) theory and validated by relevant
experts.

The graduate profile instrument,
with a CVI of 0.852, is considered valid.
This is understandable, considering that the
constructs of
"collaboration," and
multidimensional and more abstract than the
KBK construct, which has an established
taxonomy. Negative items rated "CV" by
several validators reflect the

"independence,"
"creativity"  are

general
challenges in developing unfavorable items
in affective instruments.

Excellent reliability for  both
instruments (k = 0.826 and o = 0.946)
confirms that the instruments produce
consistent and reliable data. A high Kappa
coefficient indicates that the scoring rubric
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has been formulated explicitly enough to
reduce subjectivity in assessment. A high
Cronbach's alpha indicates good internal
homogeneity, indicating that the items
measure the same construct coherently.

CONCLUSION

Based on the analysis results, it can
be concluded that: (1) The Critical Thinking
Skills Instrument based on Ennis' taxonomy
is declared very valid (CVI = 1.000) and
very reliable (k = 0.826), so that all 9
validation items and 15 sub-

questions are suitable for use without
revision. (2) The Deep Learning Graduate
Profile Questionnaire (27 items) is declared
valid (CVI = 0.852) and very reliable (o =
0.946). A total of 17 items are declared valid
and 10 items are declared quite valid with
suggestions for minor revisions to the clarity
of the wording. (3) Both instruments are
suitable for wuse in research on the
development of a video-assisted PBEDL
model to measure critical thinking skills and
profiles of deep learning graduates of junior
high school students in science learning. The
researcher suggests: (a) conducting a trial
with a larger sample (n > 100) for
exploratory factor analysis; (b) revising the
wording of the 10 items that received a CVR
value of 0.600 before being used in the main
research; (c) consideration of adding
construct  validity tests using CFA
(Confirmatory Factor Analysis) to verify the
three-factor structure of the graduate profile
instrument.
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