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Abstract. This research aims to evaluate the validity and reliability of an
instrument designed to measure the critical analysis skills of
prospective biology teacher students. Content validity was calculated
using the Content Validity Ratio (CVR) and Content Validity Index (CVI),
which involved five biology education experts. Of the nine items tested,
seven were declared valid with a CVR value 1.0, while the other two were
declared invalid. The empirical validity and reliability of the instrument
were tested on 60 students using SPSS 23. The results of the empirical
validity test showed that all items were valid with a Pearson Correlation
value greater than r-table (0.254). The instrument's reliability was also
good, with a Cronbach's Alpha value of 0.714. The research results
show that this instrument is valid and reliable for measuring the critical
analysis skills of prospective biology teacher students.

Keywords: critical analysis skills; content validity; Content Validity Ratio;
Content Validity Index; empirical validity; reliability; prospective biology
teacher students.

INTRODUCTION

Critical analysis is an intellectual process that in-
volves evaluating, synthesising, and interpreting
information to make decisions or judgments
based on evidence and logical thinking. This abil-
ity is rooted in critical thinking, which includes
thinking clearly and rationally, understanding
logical relationships between ideas, and identify-
ing, building, and evaluating arguments. Critical
analysis allows students to break down infor-
mation into smaller parts for in-depth under-
standing or to connect various parts to obtain
comprehensive meaning, which ultimately sup-
ports making the right decisions [1, 2]. Making
the right decisions is closely related to the ability
to evaluate [3], where evaluation helps find
weaknesses and strengths in information, result-
ing in innovations.

In academic contexts, critical analysis allows re-
searchers and students to dissect complex theo-
ries, evaluate empirical evidence, and contribute
new insights to their fields of study [4]. In the
professional world, critical analysis underlies

Section “Education”

strategic planning, policy development, and or-
ganisational decision-making, enabling forecast-
ing potential outcomes and assessing the feasibil-
ity of various strategies [5]. This ability requires
logical, critical, and creative thinking to solve
problems [6].

The first step in critical analysis involves evaluat-
ing the evidence's quality, relevance, and reliabil-
ity, including assessing data sources, research
findings, and theoretical frameworks. Learning in
higher education that emphasises the transfer of
information supports the development of stu-
dents' dispositions, critical thinking skills, and
critical analysis as relevant through critical think-
ing skills and critical analysis [6]. Essential analy-
sis skills in this research include several indica-
tors such as organising information, connecting
variables, interpreting data, evaluating infor-
mation, reflecting on processes, and making rele-
vant decisions [7].

Indicators of critical analysis abilities, according
to [7], which include organising information,
connecting variables, interpreting data, evaluat-
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ing information, reflecting on processes, and
making decisions, can be explained as follows:
first, organising information is the ability to ar-
range information in a structured manner, sepa-
rating relevant information from what isn't, and
grouping it so it's easy to understand and access.
Second, connecting variables involves finding re-
lationships between existing variables, identify-
ing patterns or correlations between variables,
and understanding how these variables influence
each other. Third, interpreting data is the ability
to analyse the data obtained, determine the
meaning behind the data, and conclude relevant
information from existing data. Fourth, evaluat-
ing information involves assessing the reliability,
relevance, and credibility of the information ob-
tained and identifying the weaknesses and
strengths of the information. Fifth, reflecting on
the process is the ability to reflect on the analysis
process carried out, consider the approach used,
identify deficiencies in the analysis process, and
think about ways to improve the process. Finally,
making relevant decisions is the ability to use in-
formation that has been carefully analysed to
make decisions that are appropriate, rational,
and based on existing evidence.

Critical analysis skills are essential for prospec-
tive biology teacher students facing the complexi-
ty of effective biology teaching. Critical thinking
skills enable these prospective educators to iden-
tify problems, formulate solution strategies, re-
flect on their approaches, and analyse biological
issues [8]. Research shows that using problem-
based learning models, such as those assisted by
Vee diagrams, significantly improves the critical
thinking abilities of prospective biology teach-
ers [9]. This is very important because critical
thinking is related to problem-solving, decision-
making, problem management, and clinical
judgment, all essential educator skills [10].

It is essential to consider the rigorous validation
processes used in educational research to ensure
the development of valid instruments to measure
critical analysis skills. Validation of assessment
instruments is necessary to establish measure-
ment reliability and accuracy [11]. Validity, a
fundamental aspect of instrument development,
is required to establish the credibility and relia-
bility of the data collected [12]. In measuring crit-
ical thinking skills, the validation process in-
volves assessing various aspects such as con-
struct, content, and criterion [13].

Section “Education”

Construct validity, which assesses the degree to
which an instrument measures the construct in
question, is crucial in developing assessment
tools for critical analysis skills [14]. This type of
validity ensures that the instrument accurately
captures the basic concepts of critical thinking
and is not influenced by external factors [15]. In
addition, content validity, which ensures that the
instrument covers all relevant aspects of the
measured construct, is fundamental in assessing
critical analysis skills [16]. The instrument can
holistically evaluate students' analytical abilities
by integrating essential thinking components.

Criterion validity, which involves comparing in-
strument results with external criteria or existing
measures, is essential for validating instruments
used to assess critical thinking skills [17]. By
demonstrating solid correlations between in-
strument results and established benchmarks for
critical analysis, researchers can establish the
instrument's effectiveness in accurately measur-
ing these cognitive abilities. Reliability, which en-
sures the consistency and stability of an instru-
ment's measurements over time, is another criti-
cal aspect to consider in validation.

This research aims to measure the validity and
reliability of critical analysis instruments to as-
sess and improve students' and professionals'
essential analysis skills. This instrument is ex-
pected to help users identify and evaluate infor-
mation and integrate it with other evidence and
arguments to make more precise and reasoned
decisions. The development of this instrument is
significant because it provides educators with a
tool to measure student progress objectively and
can be adapted for professional training, helping
companies hone employees' critical decision-
making skills.

This research will focus on two main aspects in
validating critical analysis instruments, namely
content validity and empirical validity. Content
validity will be evaluated using Lawshe's Content
Validity Ratio (CVR) and Content Validity Index
(CVI). CVR is a method commonly used to meas-
ure content validity by asking experts or valida-
tors to assess the extent to which an instrument's
items reflect the measured construct [18]. The
experts provided judgment regarding the rele-
vance of each item, and the CVR was calculated
based on the level of agreement between them.
High CVR values indicate strong agreement
among experts about the significance of the items
in the instrument. Apart from CVR, the CVI is also
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used to evaluate the instrument's content validi-
ty. Using these two methods, researchers can
measure the instrument's content validity by
considering expert agreement regarding the rel-
evance and representation of the items to the
measured construct. Therefore, Lawshe's CVR
provides a robust framework for evaluating the
content validity of instruments in measuring crit-
ical analysis skills [19].

Apart from content validity, this research will al-
so assess the empirical validity of the instrument
by testing the validity and reliability of the ques-
tions [20]. In developing instruments to measure
critical analysis skills, empirical validity is crucial
to ensure that the instrument can produce con-
sistent and reliable data in measuring students'
critical thinking abilities [21]. Reliability testing
is also necessary to show how consistent the in-
strument is in measuring essential analysis skills
over time.

Overall, this research is expected to make a sig-
nificant contribution to the field of education, es-
pecially in the development of valid and reliable
instruments for measuring the critical analysis
skills of prospective biology teacher students.
With the instruments developed through this re-
search, it is hoped that a more effective and
measurable learning approach can be created to
improve students' critical analysis skills and sup-
port the development of more comprehensive
essential analysis skills among future educators.

METHOD

This research uses a qualitative descriptive ap-
proach that aims to evaluate and obtain the qual-
ity of a valid instrument to measure the critical
analysis skills of prospective biology teacher stu-
dents. This qualitative descriptive design was
chosen because it can provide an in-depth de-
scription of the content validity and empirical
validity of the instruments developed [22, 23,
24]. The instrument used in this research con-
sists of 9 question items designed to measure
students' critical analysis abilities. Instrument
validation was carried out in two main stages:
content and empirical.

Content Validation using the Lawshe Technique. In
the context of this research, the content validity
of the instrument used to measure the critical
analysis skills of prospective biology teacher stu-
dents was evaluated using Lawshe's CVR and CVI

Section “Education”

techniques. Five experts were asked to rate the
nine instrument items based on essential and
non-essential categories. The CVR value for each
item is calculated, and items with a high CVR val-
ue indicate a high level of agreement among ex-
perts regarding the relevance of that item. Next,
the CVI was calculated to provide an idea of the
overall content validity of the instrument.

Thus, Lawshe's CVR and CVI in this research pro-
vide a robust framework for evaluating and en-
suring the content validity of the instruments
used in measuring critical analysis skills. This
technique helps identify relevant and significant
items and ensures that the instrument can pro-
vide accurate and reliable measurements of the
essential abilities of analysis of prospective biol-
ogy teacher students [25, 26]. To calculate the
CVR and CVI values, use the Content Validity Ratio
(CVR) and Content Validity Index (CVI) formulas
as follows:

cvr = o) (1)

2

where CVR - Content Validity Ratio; N, - number
of assessors/experts who declared essential (the
number of panellists indicating "essential”); N -
number of assessors/experts (total number of
panellists).

Table 1 - CVR Minimum Standards based on SME [35]

Number of SMEs (experts) Minimum CVR value
5 0.99
6 0.99
7 0.99
8 0.75
9 0.78
10 0.62
cvi =225, (3)

where CVI = Content Validity Index; ), CVR= To-
tal-Content Validity Ratio; k - number/amount of
items.

Table 2 - CVI value categories [35]

Range Weight
0.00-0.33 Inappropriate/invalid
0.34-0.67 Appropriate/valid
0.68-1.00 Very appropriate/very valid
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The validity and reliability of the instrument con-
tent are two crucial aspects in developing as-
sessment instruments that must be considered
carefully. Instrument content validity refers to
the extent to which the instrument measures
what it is supposed to measure. In contrast, in-
strument content reliability refers to the extent
to which the instrument consistently provides
the same results when used repeatedly [27, 28].
The empirical test was carried out by giving an
essay test of 7 question items that declared the
content valid. The test was given to 60 students
at the Mandalika University of Education who
had taken anatomy and plant development
courses. Data obtained from respondents were
analysed using SPSS 23 software to determine
the validity and reliability of the instrument em-
pirically. The critical analysis ability instrument
can be declared valid if the significance value is
<0.05 and invalid if the significance value is >0.05

[29]. The instrument is declared reliable if the
Cronbach's Alpha value is > 0.6 [30, 31]. The ba-
sis for making decisions about the validity of an
instrument can also be done by comparing the
calculated r-value with the r-table. Namely, it is
declared valid if (ra > r-table) and reliable if (0.6
< a < 1.0). The r table value at the 5% significance
level with the number of respondents (N=60) is
0.254.

RESULTS AND DISCUSSION

The instruments used to evaluate the critical
analysis skills of prospective biology teacher stu-
dents are prepared based on the dimensions of
critical analysis according to [7], which consists
of 6 dimensions. Based on the dimensions of crit-
ical analysis, the researcher then compiled a grid
of essential questions of analysis in the Anatomy
and plant development course as follows:

Table 3 - Grid of essen-tial questions of analysis in the Anatomy and plant development course

No Dimensions of Indicator Question | Number of
Critical Analysis item no questions
1 |Organising The ability to arrange information in a structured manner, 1,2 2
information separating relevant information from that which is not and
grouping it so that it is easy to understand and access
2 |Connecting Parts |The ability to find relationships between existing parts or 3,4 2
or Variables variables, identify patterns or correlations between variables or
parts, and understand how these variables influence each other
3 |Data The ability to interpret the data obtained, identify the meaning 56 2
Interpretation behind the data, and infer relevant information from existing
data.
4 |Information The ability to assess the reliability, relevance, and credibility of 7 1
Evaluation the information obtained, as well as identify the weaknesses and
strengths of the information.
5 |Processreflection |The ability to reflect on the analysis process carried out, 8 1
consider the approach used, identify deficiencies in the analysis
process, and think about ways to improve the process in the
future
6 |Decision Making | The ability to use information that has been carefully analysed 9 1
to make informed, rational decisions based on available
evidence.

Content validity results (content validity). The fol-
lowing are validation results from 5 biology edu-
cation experts from the Mandalika University of
Education.

Table 4 shows a recapitulation of all experts' as-
sessments of the contents of the instruments
tested.

Section “Education”

Five experts conducted the evaluation, scoring 1
if the item was considered relevant and 0 if it was
not. Content Validity Ratio is calculated for each
item based on the level of agreement between
experts. Items 1, 3,4, 5, 7, 8, and 9 received a CVR
value of 1.0, indicating complete agreement
among experts that these seven items were de-
clared valid. Meanwhile, items 2 and 6 received
CVR values of -0.2 and -0.6, respectively, indicat-
ing that experts considered these items invalid.
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Table 4 - Recapitulation of assessments of all content experts

Items Expert 1 Expert 2 Expert 3 Expert 4 Expert5 | CVR Information CVI/Items
1 1 1 1 1 1 1.0 Valid 1

2 1 1 0 0 0 -0.2 Invalid 0.4

3 1 1 1 1 1 1.0 Valid 1

4 1 1 1 1 1 1.0 Valid 1

5 1 1 1 1 1 1.0 Valid 1

6 1 0 0 0 0 -0.6 Invalid 0.2

7 1 1 1 1 1 1.0 Valid 1

8 1 1 1 1 1 1.0 Valid 1

9 1 1 1 1 1 1.0 Valid 1
Total CVI 0.778
Information Very valid

Content Validity Index (CVI) was also calculated
for each item, with a result of 1 foritems 1, 3, 4, 5,
7, 8, and 9, indicating that these items are very
valid. In contrast, items 2 and 6 had CVI values of
0.4 and 0.2, respectively, indicating low validity.
Overall, the total CVI of this instrument is 0.778,
which means that this instrument is considered
very valid according to expert assessment.

Empirical Validity and Reliability Test Results.
Based on the results of content validity tests car-
ried out by five experts, seven items were de-
clared valid, namely item numbers 1, 3, 4, 5, 7, 8,
and 9. After ensuring the content validity of these
seven items, the next step was to carry out em-
pirical tests to assess the reliability and validity
of the items in a broader context. Empirical tests
were conducted on 60 students of the Biology
Education study program at Mandalika Universi-
ty of Education. The student is given an essay
question containing seven valid items that have
been tested for content.

The data obtained from this empirical test is then
analysed to evaluate the extent to which the
items can measure the construct in question con-
sistently and accurately. The analysis results
from this empirical test will provide further in-
formation regarding the reliability and validity of
the items and whether these items can be used
effectively in further research or evaluation in
the context of biology education. The following
are the results of the empirical validity and relia-
bility test of the critical analysis ability instru-
ment for prospective biology teacher students,
which can be seen in Tables 5 and 6.

Section “Education”

Table 5 - Empirical validity test results of students'
critical analysis ability instruments

Question Pearson r- Category
No Correlation table
1 0.672 0.254 | Valid
2 0.683 0.254 | Valid
3 0.707 0.254 | Valid
4 0.721 0.254 | Valid
5 0.715 0.254 | Valid
6 0.707 0.254 | Valid
7 0.721 0.254 | Valid

Table 6 - Empirical reliability of students' critical
analysis ability instruments

Cronbach's Alpha N of items

0,714 7

The table presents the results of empirical validi-
ty tests on seven instrument items tested using
SPSS 23. Each item is marked with a question
number, and the Pearson correlation coefficient
value is measured, indicating how the item corre-
lates with the entire instrument. The r-table val-
ue for the number of samples used (N=60) is
0.254. Based on the test results, the Pearson Cor-
relation value for each item is as follows: ques-
tion 1 (0.672), question 2 (0.683), question 3
(0.707), question 4 (0.721), question 5 (0.715),
question 6 (0.707), and question 7 (0.721). These
values are more significant than the r-table value,
indicating that each item is declared valid. Thus,
the seven items are empirically valid and reliable
for further research or evaluation.

Table 5 presents the results of empirical reliabil-
ity tests on the instruments used to measure stu-
dents' critical analysis abilities. Reliability is
measured using Cronbach's Alpha coefficient.
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Based on the table, the Cronbach's Alpha value
obtained is 0.714. An instrument is reliable if
Cronbach's Alpha value is more significant than
0.6. Thus, this instrument can be said to be
trustworthy because Cronbach's Alpha value of
this instrument is 0.714, which is greater than
0.6. This shows that the instrument has good in-
ternal consistency and is reliable for measuring
students' critical analysis abilities.

Developing this instrument began with assessing
content validity using the Content Validity Ratio
and Content Validity Index techniques. Five ex-
perts assessed nine instrument items based on
essential and non-essential categories. According
to experts, the results show that seven of the nine
items have a CVR value 1.0, indicating that the
items are valid. The other two items, namely
items 2 and 6, have CVR values of -0.2 and -0.6,
respectively, suggesting that these items are in-
valid. Overall, the total CVI of this instrument is
0.778, which shows that this instrument is very
valid [32, 33].

After content validity was established, empirical
tests were conducted on 60 students of the Biol-
ogy Education study program at the Mandalika
University of Education. Empirical validity was
assessed using the Pearson correlation coeffi-
cient, with the results showing that the Pearson
Correlation values for the seven valid items
ranged from 0.672 to 0.721, all of which were
greater than the table value (0.254). This shows
that the items are empirically valid.

The instrument's reliability was measured using
Cronbach's Alpha coefficient, which indicates the
instrument's  internal  consistency.  The
Cronbach's Alpha value obtained was 0.714. Ac-
cording to [34], Cronbach's Alpha value is more
significant than 0.6 [30, 31], which shows the in-
strument is reliable. Thus, this instrument has
good internal consistency and can be relied on to
measure students' critical analysis skills.

Critical analysis allows researchers and students
to dissect complex theories, evaluate empirical
evidence, and contribute new insights to their
field of study [5]. In the professional world, criti-
cal analysis underlies strategic planning, policy
development, and organisational decision-
making, enabling forecasting potential outcomes
and assessing the feasibility of various strategies.
This skill requires logical, critical, and creative
thinking to solve problems [6].

Section “Education”

This instrument shows good validity and reliabil-
ity with a total CVI value of 0.778 and a
Cronbach's Alpha value of 0.714. This indicates
that this instrument can be relied on to measure
students' critical analysis skills with high confi-
dence. This instrument provides a valuable tool
for educators to measure and improve students'
critical analysis skills. Thus, this research con-
tributes to the academic field and has broad prac-
tical implications, supporting more informed and
adequate decision-making in various sectors.

The instrument developed is essential to support
the development of more comprehensive critical
analysis skills among future educators. The in-
strument's Good validity and reliability ensure
that essential analysis skills can be measured ac-
curately and consistently, ultimately supporting a
more effective and measurable learning ap-
proach. This research emphasises the im-
portance of developing valid and reliable instru-
ments to measure prospective biology teacher
students' critical analysis skills so that they can
significantly contribute to improving the quality
of biology education and teaching.

CONCLUSIONS

This research shows that the instrument devel-
oped to measure the critical analysis skills of
prospective biology teacher students has good
validity and reliability. Seven of the nine items
assessed by five experts had a Content Validity
Ratio (CVR) value of 1.0, indicating excellent va-
lidity, while the other two were invalid. This in-
strument's total Content Validity Index (CVI) val-
ue is 0.778, indicating high overall validity. Em-
pirical validity was tested on 60 students, and the
Pearson Correlation value for seven items ranged
from 0.672 to 0.721, more significant than the r-
table value of 0.254, indicating empirical validity
as a good one. The instrument's reliability was
measured using Cronbach's Alpha coefficient of
0.714, which means good internal consistency.

Further research should focus on improving this
instrument by involving more experts from vari-
ous fields of biology education to increase its va-
lidity and reliability. Besides that:

1. Pilot testing of the instrument in various edu-
cational settings and with more diverse student
populations is needed to ensure its generalizabil-
ity and broad utility.
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2. This instrument should be updated regularly
to maintain relevance with the latest develop-
ments in biology education and critical analysis
skills. Thus, these instruments can continue to
provide accurate and practical measurements,
helping educators identify areas of improvement
and develop better teaching strategies.

REFERENCES

Acknowledgements

With tremendous gratitude and respect, [ would
like to express my most profound appreciation to
BPI (Indonesian Education Scholarship), Puslap-
dik (Education Financing Service Center), and
LPDP (Education Fund Management Institute)
for the financial support provided for this re-
search.

1. Asy’ari, M., & Fitriani, H. (2017). Literatur Reviu Keterampilan Proses Sains sebagai Dasar
Pengembangan Keterampilan Berpikir Tingkat Tinggi [Literature Review of Science Process Skills
as the Basis for Developing Higher Order Thinking Skills]. Prisma Sains: Jurnal Pengkajian I[Imu
Dan Pembelajaran Matematika Dan IPA IKIP Mataram, 5(1), 1. doi: 10.33394/j-ps.v5i1.1114

(in Indonesian).

2. Krathwohl], D. R. (2009). Methods of Educational and Social Science Research: The Logic of Methods

(3rd ed.). Waveland Press.

3. Ennis, R. (2011). Critical Thinking. Inquiry: Critical Thinking Across the Disciplines, 26(2), 5-19. doi:

10.5840/inquiryctnews201126215

4. Seventika, S. Y., Sukestiyarno, Y. L., & Mariani, S. (2018). Critical thinking analysis based on Facione
(2015) - Angelo (1995) logical mathematics material of vocational high school (VHS). Journal of
Physics: Conference Series, 983,012067. doi: 10.1088/1742-6596/983/1/012067

5.Paul, R, & Elder, L. (2019). A Guide for Educators to Critical Thinking Competency Standards. doi:

10.5771/9781538133934

6. Brookhart, S. M. (2010). How to Assess Higher-order Thinking Skills in Your Classroom. Retrieved from
https://www.daneshnamehicsa.ir/userfiles/files/1/7-%20How%20t0%20Assess%20Higher-
Order%?20Thinking%?20Skills%20in%20Your%20Classroom%Z20-%20Copy%201.pdf

7. Fitriani, H., Asy'ari, M., Zubaidah, S., & Mahanal, S. (2019). Exploring the Prospective Teachers' Critical
Thinking and Critical Analysis Skills. (2019). Jurnal Pendidikan IPA Indonesia, 8(3). doi:

10.15294/jpii.v8i3.19434

8. Afriansyah, E. A, Herman, T., Turmudi, T., & Dahlan, ]. A. (2020). Mendesain Soal Berbasis Masalah
untuk Kemampuan Berpikir Kritis Matematis Calon Guru [Designing Problem-Based Problems for
Mathematical Critical Thinking Skills of Prospective Teachers]. Mosharafa: Jurnal Pendidikan
Matematika, 9(2), 239-250. doi: 10.31980/mosharafa.v9i2.649 (in Indonesian).

9. Chaidir, D. M. (2018). Pengaruh Model Pembelajaran Berbasis Masalah dengan Bantuan Diagram Vee
terhadap Kemampuan Berpikir Kritis Mahasiswa Calon Guru Biologi [The Effect of Problem-
Based Learning Model with the Help of Vee Diagram on Critical Thinking Ability of Biology
Teacher Candidate Students]. Quagga: Jurnal Pendidikan Dan Biologi, 10(2), 41. doi:

10.25134/quagga.v10i2.1324 (in Indonesian).

10. Suroto, S., Prakoso, B. B., Ridwan, M., & Juniarisca, D. L. (2021). Berpikir kritis dan hubungannya
dengan prestasi akademik calon guru pendidikan jasmani olahraga dan Kesehatan [Critical
thinking and its relationship with academic achievement of prospective physical education sport
and health teachers]. Jurnal Olahraga Pendidikan Indonesia (JOPI), 1(1), 46-59. doi:

10.54284 /jopi.v1il.5

11. Malik, M. S, & Priyadi, M. S. (2021). Analysis Of Instrument Validity Assessment Items For Student
Learning Achievement. Jurnal IImiah Didaktika: Media IImiah Pendidikan Dan Pengajaran, 21(2),

127.doi: 10.22373/jid.v21i2.6702

Section “Education”

8012


https://doi.org/10.33394/j-ps.v5i1.1114
https://doi.org/10.5840/inquiryctnews201126215
https://doi.org/10.1088/1742-6596/983/1/012067
https://doi.org/10.5771/9781538133934
https://www.daneshnamehicsa.ir/userfiles/files/1/7-%20How%20to%20Assess%20Higher-Order%20Thinking%20Skills%20in%20Your%20Classroom%20-%20Copy%201.pdf
https://www.daneshnamehicsa.ir/userfiles/files/1/7-%20How%20to%20Assess%20Higher-Order%20Thinking%20Skills%20in%20Your%20Classroom%20-%20Copy%201.pdf
https://doi.org/10.15294/jpii.v8i3.19434
https://doi.org/10.31980/mosharafa.v9i2.649
https://doi.org/10.25134/quagga.v10i2.1324
https://doi.org/10.54284/jopi.v1i1.5
https://doi.org/10.22373/jid.v21i2.6702

Path of Science. 2024. Vol. 10. No 7 ISSN 2413-9009

12. La Vega, M. D., Baez-Lopez, Y., Limon-Romero, J., Tlapa, D., Flores, D.-L., Borbon, M. . R,, &
Maldonado-Macias, A. A. (2020). Lean Manufacturing Critical Success Factors for the
Transportation Equipment Manufacturing Industry in Mexico. IEEE Access, 8, 168534-168545.
doi: 10.1109/access.2020.3023633

13. Widiatmo, T., Jufri, A. W., & Jamaluddin, J. (2019). Analysis of Validation of Instruments to Measure
Student's Critical Thinking Ability and Science Literation. Jurnal Penelitian Pendidikan IPA, 5(2),
212-218.doi: 10.29303/jppipa.v5i2.272

14. Kassab, S. E. H,, Fida, M., & Ahmed, A. A. (2014). Constructs Emerging from Students' Scores Using
Five Assessment Instruments at the End of Pre-Clerkship Phase in a PBL Curriculum. Education in
Medicine Journal, 6(4). doi: 10.5959/eimj.v6i4.271

15. Masoudifar, Z., Khanali Mojen, L., Rassouli, M., Nasiri, M., Patterson, P., Mc Donald, F., & Eshghi, P.
(2018). Psychometric Properties of the Persian Version of the Sibling Cancer Needs Instrument
(SCNI). Asian Pacific Journal of Cancer Prevention, 19(12), 3457-3462. doi:
10.31557/apjcp.2018.19.12.3457

16. Rahmi, Y. L., & Hayati, M. (2022). The instruments for measuring students' self-efficacy in biology
learning: Validity and reliability. Edubiotik: Jurnal Pendidikan, Biologi Dan Terapan, 6(02), 139-
147. doi: 10.33503/ebio.v6i02.1364

17.Yuan, S.-P., Liao, H.-C., Wang, Y., & Chou, M.-]. (2014). Development of a Scale to Measure the Critical
Thinking Disposition of Medical Care Professionals. Social Behavior and Personality: An
International Journal, 42(2), 303-311. doi: 10.2224 /sbp.2014.42.2.303

18. Ayre, C., & Scally, A.]. (2014). Critical Values for Lawshe's Content Validity Ratio. Measurement and
Evaluation in Counseling and Development, 47(1), 79-86. doi: 10.1177/0748175613513808

19. Gutiérrez-Sanchez, D., Leiva-Santos, J. P., Sdnchez-Hernandez, R., Hernandez-Marrero, D., & Cuesta-
Vargas, A. L. (2016). Spanish modified version of the palliative care outcome scale-symptoms
renal: cross-cultural adaptation and validation. BMC Nephrology, 17(1).doi: 10.1186/s12882-
016-0402-8

20. Rismaulhijjah, W., & Kuswanti, N. (2022). Analisis Butir Soal Ulangan Harian Hasil Pengembangan
Guru Materi Sistem Gerak Manusia Kelas XI IPA [Item Analysis of Teacher-Developed Daily Test
Questions on Human Movement System Class XI [PA]. Berkala llmiah Pendidikan Biologi (BioEdu),
11(3), 643-661. doi: 10.26740/bioedu.v11n3.p643-661 (in Indonesian).

21. Mulyadi, R., & Mulianti, M. (2018). Kompetensi Lulusan Pendidikan Vokasi: Analisis Validitas dan
Reliabilitas Indikator [Competence of Vocational Education Graduates: Indicator Validity and
Reliability Analysis]. INVOTEK: Jurnal Inovasi Vokasional Dan Teknologi, 18(1), 49-58. doi:
10.24036/invotek.v18i1.240 (in Indonesian).

22. Asy’ari, M., Ikhsan, M., & Muhali, M. (2018). Validitas Instrumen Karakterisasi Kemampuan
Metakognisi Mahasiswa Calon Guru Fisika [Validity of Instrument for Characterising
Metacognition Ability of Physics Teacher Candidates]. Prisma Sains: Jurnal Pengkajian llmu Dan
Pembelajaran Matematika Dan IPA IKIP Mataram, 6(1), 18. doi: 10.33394/j-ps.v6i1.955
(in Indonesian).

23. Pratiwi, RA, & Rahmi, A. (2023). The Impact of Full Day School on Student Learning Concentration at
SMAN 4 Pariaman. JKPPK. doi: 10.59031 /jkppk.v1i1.66

24. Yuliani, W. (2018). Metode Penelitian Deskriptif Kualitatif Dalam Perspektif Bimbingan Dan
Konseling [Qualitative Descriptive Research Methods in Guidance and Counselling Perspective].
QUANTA: Jurnal Kajian Bimbingan Dan Konseling Dalam Pendidikan, 2(2), 83-91. doi:
10.22460/q.v2i2p83-91.1641 (in Indonesian).

25. Abdollahi, A, & Allen, K. A. (2021). Psychometric Assessment of the Persian Translated Version of
the Romantic Perfectionism Scale Among Couples. Psychological Reports, 125(6), 3224-3237. doi:
10.1177/00332941211036026

Section “Education” 8013


https://doi.org/10.1109/access.2020.3023633
https://doi.org/10.29303/jppipa.v5i2.272
https://doi.org/10.5959/eimj.v6i4.271
https://doi.org/10.31557/apjcp.2018.19.12.3457
https://doi.org/10.33503/ebio.v6i02.1364
https://doi.org/10.2224/sbp.2014.42.2.303
https://doi.org/10.1177/0748175613513808
https://doi.org/10.1186/s12882-016-0402-8
https://doi.org/10.1186/s12882-016-0402-8
https://doi.org/10.26740/bioedu.v11n3.p643-661
https://doi.org/10.24036/invotek.v18i1.240
https://doi.org/10.33394/j-ps.v6i1.955
https://doi.org/10.59031/jkppk.v1i1.66
https://doi.org/10.22460/q.v2i2p83-91.1641
https://doi.org/10.1177/00332941211036026

Path of Science. 2024. Vol. 10. No 7 ISSN 2413-9009

26. Senel, S., & Topuzkanamus, E. (2018). Gérme Yetersizligi Olan Ogrencilerin Dinleme Stratejilerinin
Belirlenmesi [Determination of Listening Strategies of Students with Visual Impairment]. Ankara
Universitesi Egitim Bilimleri Fakiiltesi Ozel Egitim Dergisi, 19(4), 699-722. doi:
10.21565/ozelegitimdergisi.397642 (in Turkish).

27. Septenia, E., Maryani, M., & Prastowo, S. H. B. (2022). Pengembangan Instrumen Penilaian Berbasis
Kontekstual Berbantuan Quiz Kahoot untuk Mengukur Kemampuan Berpikir Kritis Siswa
[Development of Contextual Based Assessment Instrument Assisted by Quiz Kahoot to Measure
Students' Critical Thinking Ability]. JPF (Jurnal Pendidikan Fisika) Universitas Islam Negeri
Alauddin Makassar, 10(2), 176-186. doi: 10.24252 /jpf.v10i2.30274 (in Indonesian).

28. Setyaputri, N. Y., Krisphianti, Y. D., & Nawantara, R. D. (2020). Skala Pengukuran Karakter Adil: Salah
Satu Instrumen sebagai Piranti BADRANAYA (Board-game Karakter Konselor Multibudaya) [Fair
Character Measurement Scale: One Instrument as a Tool for BADRANAYA (Multicultural
Counsellor Character Board-game)]. Efektor, 7(1), 90-97. doi: 10.29407 /e.v7i1.14463

29. Maciel, M. E. D., & Vargas, D. de. (2020). Criterion validity of the Key Question for screening at-risk
alcohol use in primary healthcare. Revista Da Escola de Enfermagem Da USP, 54. doi:
10.1590/s1980-220x2018032503553

30. Arikunto, S. (2017). Development of research instruments and program assessment. Yogyakarta:
Student Library.

31. Samosir, T. I, & Salayan, M. (2023). Pengaruh kemampuan berpikir kreatif dan pemecahan masalah
ditinjau dari gaya belajar siswa. Journal of Didactic Mathematics, 4(1), 1-12. doi:
10.34007/jdm.v4i1.1621

32. Kafami, Z., Farhoudj, F., Alimoradi, M., Sangsefidi, Z., Delshad, N., & Khadem-Rezaiyan, M. (2022).
Persian translation and validation of community attitudes toward the mentally ill scale: a tool for

assessing social stigma about mental illness. International Clinical Psychopharmacology. doi:
10.1097/yic.0000000000000419

33. Larasanty, L. P. F,, Jaya, M. K. A, Astuti, K. W., & Santika, [. W. M. (2021). Pengembangan Kuisioner
Udayana untuk Penilaian Kepuasan Pasien terhadap Pelayanan Kefarmasian oleh Apoteker di
Pusat Kesehatan Masyarakat [Development of the Udayana Questionnaire for Assessment of
Patient Satisfaction with Pharmaceutical Services by Pharmacists at Community Health Centres].
Journal of Management and Pharmacy Practice, 11(1), 62. doi: 10.22146/jmpf.60998
(in Indonesian).

34. Tavakol, M., & Dennick, R. (2011). Making sense of Cronbach's alpha. International Journal of
Medical Education, 2, 53-55. doi: 10.5116/ijme.4dfb.8dfd

35. Lawshe, C. H. (1975). A Quantitative Approach to Content Validity. Personnel Psychology, 28(4), 563-
575.doi: 10.1111/j.1744-6570.1975.tb01393.x

Section “Education” 8014


https://doi.org/10.21565/ozelegitimdergisi.397642
https://doi.org/10.24252/jpf.v10i2.30274
https://doi.org/10.29407/e.v7i1.14463
https://doi.org/10.1590/s1980-220x2018032503553
https://doi.org/10.34007/jdm.v4i1.1621
https://doi.org/10.1097/yic.0000000000000419
https://doi.org/10.22146/jmpf.60998
https://doi.org/10.5116/ijme.4dfb.8dfd
https://doi.org/10.1111/j.1744-6570.1975.tb01393.x

