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The existence of cognitive assessments in learning media that does not
require much consideration for their feasibility as a measuring tool is one of
the problems that arise because it can cause misinformation obtained by the
teacher. The purpose of this study was to determine the construct validity
and content of the cognitive assessment instrument and the validity of the
questions, the reliability of the questions, the distinguishing power of the
questions, and the level of difficulty of the questions on the cognitive
assessment instruments to be used in general biology learning media. The
research method used is descriptive quantitative through a survey involving
one expert and 58 students of the Biology Education study program of IKIP
Budi Utomo. The research limitation is a cognitive assessment of
microbiology material in general biology courses. The type of instrument
analyzed is a test. The results obtained are that the cognitive assessment
instrument has a valid level of validity from the aspect of construct and
content, the validity of the questions in the valid category, the reliability of
the questions is moderate, the discriminatory power of the questions is good,
and the level of difficulty of the questions is moderate. The conclusion is that
the cognitive assessment instrument is appropriate to be used as an
appropriate measuring tool for microbiology material in general biology
learning media.
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INTRODUCTION

Learning media is explicitly developed
following the learning objectives to be achieved.
Learning media must contain appropriate and
accurate material and be equipped with
appropriate assessments (Prayitno & Hidayati,
2017; Hidayati et al, 2019; Hidayati & Irmawati,
2019; Prayitno & Hidayati, 2020). Assessment is one
of the crucial things to measure the learning
objectives that have been determined. A poor
assessment will not provide helpful information in
the learning process, and it can be said that the
results obtained are invalid (Pratama, 2019).
Assessment assessments can be in the form of
questions in tests and assignments (Arafah, 2018).

Some of the learning media developed only
focus on material content and have not paid
attention to the importance of preparing the
correct assessment. Existing research related to
media development, including Asyhari & Silvia
(2016), Sa'diyah et al (2016), Tamimiya et al (2017),
has not shown the results of the assessment of the
test instrument used. Not many studies have tested
and analyzed specific assessment assessments on
the learning media that will be developed.

One of the existing ones is the analysis of
instruments for the completeness of learning
media conducted by Hidayati & Irmawati (2020),
but this research is only limited to the material of
the cardiovascular system. Other research only
discusses instrument analysis without any follow-
up on the unity between the assessment and the
learning media used (Taherdoost, 2018; Azizah et
al, 2018; Walid et al, 2019). The importance of
analyzing the instrument for the assessment is to
produce the right measuring tool and become an
integral part of the learning media used.
Meanwhile, this study will focus on analyzing
cognitive assessment instruments on microbiology
material in general biology learning media. This
cognitive assessment instrument will be analyzed in
depth by analyzing construct and content validity,
question validity, question reliability, the
discriminatory power of questions, and the level of
difficulty of the questions. This study aimed to
determine the construct and content validity of the
instrument and the reliability, the differentiating
power, and the level of difficulty of the questions.
The instrument will be used in general biology
learning media to produce an appropriate cognitive
assessment.

METHOD
The research method used is descriptive
guantitative research with survey methods to
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experts and students of the Biology Education study
program at IKIP Budi Utomo. The research sample
consisted of 1 expert competent in educational
evaluation to check the construct and content
validity of the instrument by filling out a validation
guestionnaire and 58 students who were taken
using a random sampling technique to work on the
questions. The instrument to be analyzed is a
cognitive assessment instrument. The type of
instrument analyzed was in the form of a test with
25 multiple choice questions and five answer
options  constructed based on learning
achievement and cognitive indicators. Cognitive
assessment instruments were analyzed based on
validity, reliability, discriminating power, and
difficulty level. The data obtained are in the form of
validity assessment data by experts and the results
of student answers to 25 questions in multiple-
choice.

The data analysis technique was carried out
with the help of SPSS to determine the value of the
validity and reliability of the cognitive assessment
instrument and ANATEST to determine the
distinguishing power and level of difficulty of the
cognitive assessment instrument. Giving the value
of construct and content validity by experts can be
done by referring to a rating scale of 1 (invalid), 2
(less valid), 3 (quite valid), 4 (valid), and 5 (very
valid). The reference in giving a valid category on
the question if the value is above the r table is
declared valid, whereas if the value is below the r
table, it is declared less valid. The reference for
giving the question reliability criteria is the value of
0.000 — 0.400 (low), 0.401 — 0.700 (medium), and
0.701 — 1,000 (high). The reference for giving the
criteria for discriminating power is the value of
differentiating power 0.199 (very low), the value of
0.200 — 0.299 (low), the value of 0.300 — 0.399
(medium), and the value of the power of difference
0.400 (high). The reference for giving the criteria for
the level of difficulty is 0.000 — 0.250 (difficult), of
0.251 — 0.750 (medium), and a value of 0.751 —
1,000 (easy).

RESULTS AND DISCUSSION

The data obtained from the results of this study
include two parts, namely the data from the
analysis of construct and content validity by experts
and data from the analysis of validity, reliability,
distinguishing power, and the level of difficulty of
students' answers to the questions being worked
on. Table 1 summarizes the results of the analysis
of construct and content validity by experts on
cognitive assessment instruments developed on
microbiology material in general biology courses.



Table 1. Summary of Construct and Content Validity Analysis Results by Experts
No Aspect Description Score
1 Relevance and Conceptual definition of the instrument
Representation Operational definition on instrument
Rating scale on questions
Instrument Function
Instructions for respondents
Representation of the number of items
Answer format
Scoring
The population sample used
Time needed
Average: 4,7 (Criteria Valid)
The use of sentences on the instrument 5
Average: 5 (Criteria Valid)
Students are able to describe the definition of microbiology 5
and the object of microbiology discussion (questions number
1,2,3,4)
Students are able to distinguish the concepts of abiogenesis 5
and biogenesis as theories of the origin of living things in the
history of microbiology (questions number 5, 6)
Students are able to analyze Koch's postulates as the basis 5
for microbiological experiments in the laboratory (questions
7, 8,9,10)
Students are able to distinguish the characteristics of viruses, 4
archaebacteria, and eubacteria (questions numbers
11,12,13,14, 15, 16, 17, 18, 19)
Students are able to distinguish the characteristics of fungi, 4
protozoa, and algae (20, 21, 22, 23, 24, 25)
Average: 4,8 (criteria Valid)
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2 Grammar Accuracy

3 The suitability of the
questions with the
Learning Objectives

From the analysis results above, it is known
that the construct and content validity of the
cognitive assessment instruments used in
microbiology material in general biology courses
meet the valid aspects. Aspects of relevance and
representation show valid results, which means
that the developed instrument has met the
eligibility criteria and can be used as a good
measuring tool. A good instrument must meet a
valid element of construct validity (Hidayati &
Irmawati, 2020). The section on the use of language
in the instrument also fulfills the valid aspect. One
of the requirements of construct validity is related
to the use of language, sentence structure,
vocabulary, and clarity that students can
understand (Hidayat, 2015). Instruments in the
form of questions tested have been following the
learning objectives determined on microbiology
material in general biology courses with valid
criteria results. The results of this study are in line
with the results of research by Hidayati & Irmawati
(2020) and Kusumawati & Hadi (2018) that the

evaluation questions given to students must be
under the learning objectives or learning outcomes
that have been set in each course. Under the
purpose of testing construct validity, the above
mechanism is to evaluate the validity empirically so
that it can become the right instrument (Strauss &
Smith, 2009; Firdaos, 2017). The instrument must
meet the element of construct validity to be precise
in carrying out a measurement, starting from the
process of identifying the construct, defining and
developing it according to theory, and determining
the type of instrument to be used (Flake et al, 2017;
Moafian et al, 2019).

Second data is the analysis of the validity,
reliability, differentiating power, and difficulty level
of the questions. The data were obtained from 58
students. Then the data were processed using SPSS
and ANATEST to obtain the analysis results in Table
2.

Table 2. Results of Question Validity, Question Reliability, Differential Power of Questions, and Difficulty Level

of Instruments
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Number of  Validity (r table 0,2586) Distinguish (%) Difficulty level Reliability
Question
1 0,308 (valid) 37,50 (good) moderate 0.670 (fair)
2 0,169 (less valid) 12,50 (less) moderate
3 0,437 (valid) 25,00 (fair) very difficult
4 0,483 (valid) 56,25 (very good) moderate
5 0,450 (valid) 43,75 (very good) moderate
6 0,413 (valid) 43,75 (very good) moderate
7 0,488 (valid) 43,75 (very good) difficult
8 0,301 (valid) 31,25 (good) moderate
9 -0,037 (less valid) 6,25 (less) moderate
10 0,192 (less valid) 12,50 (less) difficult
11 0,280 (valid) 18,75 (less) moderate
12 0,372 (valid) 43,75 (very good) difficult
13 0,360 (valid) 43,75 (very good) difficult
14 0,382 (valid) 43,75(very good) moderate
15 0,490 (valid) 37,50 (good) difficult
16 0,389 (valid) 25,50 (less) difficult
17 0,217 (less valid) 25,50 (less) moderate
18 0,305 (valid) 37,50 (baik) difficult
19 0,280 (valid) 25,50 (less) sangat sukar
20 0,350 (valid) 56,25 (very good) difficult
21 0,163 (less valid) 0,00 (less) difficult
22 0,315 (valid) 31,25 (good) moderate
23 0,222 (less valid) 37,25 (good) moderate
24 0,229 (less valid) 31,25 (good) moderate
25 0,256 (less valid) 25,00 (less) moderate

The cognitive assessment instrument used
was in the form of multiple-choice questions with
five answer choices. Questions in the form of
multiple-choice have a high level of consistency.
This is one of the reasons why the instrument used
is in the form of multiple-choice (Zhongshannvga,
2007). Multiple choice questions only have one
correct answer and are equipped with many
alternative distractors (Kumar et al, 2016).

The analysis of the validity of the questions
obtained that as many as 68% of the instruments
showed valid criteria, while 32% showed less valid
criteria. Valid criteria are obtained if the questions
on the instrument being tested are at numbers
above the r table, namely 0.2586 (df N-2, from a
total of 58) respondents, while if the results of the
calculation of the questions are below the r table,
the conclusion is less valid. There are eight
questions (2,9, 10, 17, 21, 23, 24, and 25) with less
valid criteria which will later be improved in writing
systematics, sentence structure, and clarity of
questions, as well as ensuring that respondents
answer seriously. and the time used is sufficient
(Arifin, 2017; Dewi & Sudaryanto, 2020). Good
validity results indicate that the questions made
meet good quality to measure specific aspects
(Mokshein et al, 2019).

The importance of testing the cognitive
assessment instrument will be used to see the level
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of validity (Kereh et al, 2015). The instrument must
meet the validity criteria both from construct
validity and content validity. The results of this
study are in line with the results of research by
Walid et al (2019) that construct, and content
validity were used to obtain the right questions as
a measuring instrument. Instruments with valid
content validity can be used as independent
measuring tools in a learning process (Van Lankveld
et al, 2017).

Based on the results of the SPSS analysis in
Table 2, it is known that the reliability of the
instruments analyzed is 0.670 with moderate
criteria. The reliability value will be better if it is
close to 1 and vice versa (Nuryani, 2019). The
reliability value shows that the questions in the
instrument can give relatively the same results if
used many times (Pratama, 2019). The reliability
value can be increased by using questions with a
high level of validity and consistency of questions
(Puspitasari et al, 2019).

The differentiating power of the questions in
the cognitive assessment instrument showed 32%
very good, 28% good, 4% moderate, and 36% poor.
Unprecedented power is used to determine the
difference between students with high abilities and
groups of students with fewer abilities (Pratama,
2019). The difference in power is in the less
significant category between the high and low




ability groups, both being able to answer correctly
or unable to answer correctly (Arafah, 2018). The
instrument must have very good to moderate
discrimination criteria in order to be able to
distinguish between the upper and lower groups
(Mujianto, 2017; Kusumawati & Hadi, 2018).

The level of difficulty in the questions on the
instrument is 56% moderate, 36% difficult, and 8%
difficult. Questions on the instrument must have a
moderate difficulty level so that students do not
despair in taking the test (Mujianto, 2017). The
difficulty level is the ability to correctly answer a
question at a certain ability level (Arafah, 2018).
The difference in the level of difficulty can be
caused by the placement of the order of questions
(Debeer & Janssen, 2013). Cognitive assessment
instruments that have been tested and analyzed for
validity, reliability, discriminating power and
difficulty level can be used as an appropriate
measuring tool in a learning process (Lia et al,
2020).

CONCLUSION

Experts' construct and content validity on
cognitive assessment instruments meet the valid
aspects. The validity of the questions on the
cognitive assessment instrument has met the valid
criteria with improvements to the eight questions
that have less valid criteria. The value of the
reliability of the questions on the cognitive
assessment instrument is in the medium category.
Most of the questions on cognitive assessment
instruments are in the very good and good
categories. Most of the cognitive assessment
instrument questions were in the medium
category. Overall, the cognitive assessment
instrument on microbiology material in general
biology learning media deserves to be used as an
appropriate measuring tool in learning.
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