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ARTICLEINFO ABSTRACT
Keywords: This study aims to determine the distribution of cognitive domain levels from
Chemistry online learning Final Semester Assessment (PAS) questions in online learning chemistry grade
Final semester assessment Xl based on the cognitive domain of Revised Bloom's Taxonomy. The method
Question analysis used is descriptive method with the instrument in the form of a check-list format.
Revised Bloom's taxonomy The object of this research is the question of PAS chemistry grade XI even

semester in four schools in South Tangerang City. The data were obtained
through analysis of the cognitive domain level of Revised Bloom's Taxonomy on
each item and validated through triangulation techniques by two experts in the
field of chemistry. The results showed each of the percentages for the C1 domain
is 24.3%, the C2 domain is 32.9%, the C3 domain is 32.1%, the C4 domain is 10.7%,
and the C5 and C6 domain are both 0%. This show that the distribution of
cognitive domains on the chemistry PAS questions for grade XI was not evenly
distributed, PAS questions were distributed in four domains out of a total of six
cognitive domains, C1, C2, C3, and C4. There are no questions in the cognitive
domains of C5 and C6.

1. Introduction

The community mentions education as the key to success, so they pay more attention to it (Kenni,
2020). The quality of education is influenced by the quality of learning and the quality of its
assessment. To improve the quality of education, assessment and evaluation activities need to be
carried out to measure the success of the learning (Mutmainah & Muchlis, 2022). Three important
aspects of learning activities are learning objectives, learning process, and learning evaluation, all of
which are interrelated with each other and cannot be separated (Hasanah et al., 2015). To determine
the level of success of the learning process, an evaluation or assessment is carried out to measure
the extent to which students understand the learning that has been carried out so that the objectives
of the learning can be achieved (Putra & Ritonga, 2017).

Evaluation is an important part of curriculum learning. To make it easier for teachers in its
implementation, Bloom makes taxonomy of students' thinking abilities and skills (Ulum, 2022).
taxonomy is a classification from the lowest level to the highest level (Zorluoglu & Kizilaslan, 2019;
Zorluoglu et al. 2020). Bloom's taxonomy divides learning objectives into three domains, which we
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know as the cognitive domain, affective domain, and psychomotor domain (Effendi, 2015). The
cognitive domain is grouped by Benjamin S. Bloom into six levels which are named Bloom's
Taxonomy, which was later revised by Anderson and named Revised Bloom's Taxonomy. These six
levels of cognitive domains include remembering (C1), understanding (C2), applying (C3), analyzing
(C4), evaluating (C5), and creating (C6) (\Wahyuni et al. 2017). Cognitive domain developed by Bloom
can be used as a benchmark for achieving systematic educational goals, so that more efficient and
effective learning designs can be made (Biiken & Artvinli, 2021).

Remembering (C1) is the activity of retrieving memories from long-term memory as needed.
Remembering is at the simplest level of thinking. Understanding (C2) is an activity to find out the
meaning of new knowledge in various learning activities, relate it to the knowledge already
possessed, then integrate the two knowledges. Applying (C3) involves the use of a certain method in
completing something, such as a task or solving an unfamiliar problem. Analyzing (C4) is an activity to
describe or divide something into smaller parts and then determine the relationship of each part.
Evaluation (C5) is an activity to make an assessment of a statement and condition based on a certain
criterion. Creating (C6) is a technique of combining components into a logical structure and having a
function (Anderson & Krathwohl, 2010; Silaban, 2021).

Assessment is a systematic activity consisting of gathering information about the learning
process and student learning outcomes with the aim of making decisions based on certain provisions
(Sudarsana et al. 2020). The assessment process in learning is very important so that it cannot be
separated from learning activities (Ramlawati et al. 2020). The main purpose of the assessment is to
determine the extent to which the desired learning outcomes have been achieved. For students the
assessment measures the success of students in understanding the subject matter, for teachers the
assessment measures the success of their teaching (Upahi et al. 2015),

Most of the assessment activities measure the level of the cognitive domain or the thinking ability
of students which cannot be separated from the six levels of the Revised Bloom's Taxonomy. The
spread of the pandemic has caused learning to be carried out online, namely learning that uses
information technology and is carried out separately between students and educators (Fitriyani et al.
2020). Assessment in learning must still be carried out in order to achieve educational goals and
things can be decided next (Sandra-G et al. 2017).

The summative assessment is an overall assessment activity of student learning at the end of the
learning activity (Upahi et al. 2015). Assessment activities carried out at the end of learning in one
semester are called Final Semester Assessments (PAS). This assessment is carried out by giving a
test containing questions to measure and find out the extent of students' understanding of the
material that has been given (Purba et al. 2018). PAS questions must have good quality, including
construction validity. Construction validity is met if the questions in the assessment can measure all
levels of thinking (Maureen & Salirawati, 2016). PAS questions are generally made by the teacher
who teaches, where the questions are made and compiled by the teacher to measure the level of
knowledge and understanding of students after going through learning activities (Putra, 2013).
According to Arikunto (2013) teacher-made tests rarely use items that have been analyzed, tested,
and revised, so they have moderate or low reliability.

In line with teacher interviews at several public high schools (SMA) in the city of Waringin
conducted by Gasela et al (2020), the results of the interview stated that the teacher made end-of-
semester questions without doing the item analysis stage. The teacher is in a hurry to make questions
so there is no time for analysis. Similarly, in an interview conducted by Prabayanti et al (2018) of
teachers at the Undiksha Singaraja High School Laboratory that the final semester test prepared by
the teacher has never been tried out.

The non-analysis of the PAS questions causes the distribution of the cognitive domain levels
being tested to be unknown. This can lead to uneven levels of cognitive domains measured in each
item. As in research Hasanah et al (2015) in the analysis of items in the Chemistry Odd Semester Exam
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for grade XI where the percentage of cognitive domain levels of Revised Bloom's Taxonomy for each
item is C1 15%, C2 45%, C3 40%, C4 0%, C5 0% and C6 0%. The test questions only measure thinking
ability in the C1 to C3 domains, while there are no questions in the C4 to C6 domains. Cognitive domain
analysis on PAS questions needs to be done so that the distribution of cognitive domain levels in each
item is known, so PAS questions can test the thinking ability of students at various levels.

Relation to the quality of the PAS questions made by the teacher and so that the PAS questions
can measure the cognitive domains of students at various levels, the researchers want to conduct
research in the form of an analysis of the Final Semester Assessment (PAS) questions in online
learning chemistry, so the researcher raised the title "Analysis of Final Semester Assessment
Questions (PAS) in Grade XI Chemistry Online Learning Based on cognitive domain level of Revised
Bloom's Taxonomy.

2. Methods

This research used a descriptive method and the research was conducted from January 2020 to
April 2021 at four SMAN in South Tangerang. The subjects of the research were four high schools
(SMA) in South Tangerang, namely SMAN A, SMAN B, SMAN C, and SMAN D. The research’s object
was Final Semester Assessment (PAS) chemistry grade Xl texts. An instrument in the form of a
check-list format was used for this research. The format contains question number, item questions,
and choices of six cognitive domain level Revised Bloom's Taxonomy for each item. A tick is given for
the appropriate cognitive domain in the item. The triangulation technique used to validated the results
of the analysis by two experts in the field of chemistry education.

3. Results and Discussion

Data used in this study was PAS questions chemistry grade XI. Each item is analyzed and the
level of cognitive domain is determined, then the proportion for each level is calculated on the entire
PAS question. The results of the cognitive level distribution is shown in Figure 1.
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Figure 1. Cognitive Domain Revised Bloom's Taxonomy Distribution in Chemistry PAS Questions grade XI.

In Figure 1, we can see the data of distribution of cognitive levels that have been analyzed. The
proportion of each level of cognitive domain is different. Based on the results of the analysis, there
are only four levels of cognitive domain found in the PAS question text, namely remembering (C1),
understanding (C2), applying (C3), and analyzing (C4). The level of understanding category domain
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(C2) has the largest percentage, which is 32.9%. Meanwhile, the C5 (evaluating) and C6 (creating)
domains were not found in the question text. It can be concluded that in PAS questions grade XI
chemistry online learning based on cognitive domain level of revised Bloom’s Taxonomy, not all
cognitive domains appeared, only four out of six domains appeared. This proves that the cognitive
domain isn’t well distributed. The most dominant cognitive domains are the cognitive domains C1, C2,
C3, which each percentages are 24.3%, 32.9%, and 32.1%. Cognitive domain C4 only appeared a little
(10%), while questions in domains C5 and C6 did not exist.

This is in line with research conducted by Syani et al (2019) that end-of-semester assessment
questions mostly contain domain C1, C2, C3 with the respective percentages of 24%, 60%, 60%. The
percentage for the C4 cognitive domain is 4% and there are no questions with the C5 and C6 domains.
Similar to the research conducted by Nurrada (2021) that the final assessment questions mostly have
cognitive domains C1, C2 and C3 with percentages of 25%, 37.67% and 31.83%, the percentage of C4
domains is only 5% and there are no questions with C5 and C6 domains. According to Nurrada (2021),
the distribution of the cognitive domain in the end-of-semester assessment questions that have been
analyzed is not in accordance with the existing theory. According to Purba et al (2018) the best
percentage comparison for each cognitive domain at the high school level is 30% for C1 and C2, 40%
for C3 and C4, and 30% for C5 and C6.

The uneven cognitive domain can be caused by the achievement of the required competencies.
The achievement of students' cognitive level competencies for grade XI Chemistry Final Semester
Assessment (PAS) is mentioned in KD 3.10 to KD 3.14, where the ability to be measured is in the realm
of C1to C4 (Permendikbud, 2016). The uneven distribution of cognitive domains was also found in the
2013 National Examination questions analyzed by Syahida & Irwandi (2015) where the UN questions
measured students' thinking abilities in the C1, C2, C3 and C4 domains only, there were no questions
with the C5 and C6 domains. It can be seen that the assessment questions mostly measure the
cognitive domains of C1, C2, C3, while only a few measure the high-level cognitive domains of C4, C5,
and C6. As stated by Dempster (2012) in his research in four countries, the number of questions
measuring higher order thinking skills on exams in some countries is small.

The proportion for the cognitive domain in the knowing category (C1) in this study has a
percentage of 24.3%. This percentage has similarities with previous studies such as the research
conducted by Maureen & Salirawati (2016) with a C1 percentage of 20.29%, Gasela et al (2020) with a
percentage of 22.67%, Purba et al (2018) research with a percentage of 20 %, and research
conducted by Syani et al (2019) with a percentage of 24%.

Maureen & Salirawati (2016) states that questions in the C1 domain still need to be included in the
assessment as a basis for answering questions at a higher cognitive level. At this level, students are
only asked to recall material that has been stored in memory (Anderson et al. 2010). Questions
example:

32. Gerakan partikel koloid dalam medan listrik disebut...
. Dialisis

Koagulasi

Elektrolisis

. Peptisasi

Elektroforesis

moQw»

This question requires the ability to remember (recalling), which is to recall information that has
been stored in memory for a long time which will reappear if there is related information (Mulatsih,
2021). Students are asked to recall the terms of the motion of colloidal particles in an electric field,
then after finding the answer in memory, students can immediately answer the question where the
movement of colloidal particles in an electric field is called electrophoresis.
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The C1 cognitive domain is the initial thinking ability that students must have before being able to
answer questions in a higher cognitive domain. Students will have no difficulty answering questions
that require a higher level of thinking ability if they can answer questions in this domain (Maureen &
Salirawati, 2016).

The cognitive domain of understanding category (C2) is the ability to associate or integrate
knowledge that has been stored in memory with newly received knowledge, then can explain its
meaning again by themself (Effendi, 2015). The ability to understand requires students to not only
remember the knowledge they have, but also understand its meaning so that they can describe and
provide examples related to the material (Kemendikbud, 2019). Questions example:

17. Perhatikan persamaan reaksi berikut!
(1) CH:COO +H:0 <« CH:COOH + OH-
(2) CN +H.O «» HCN + OH
(3) AP + 3H.0 < Al(OH): + 3H"
(4) NHs + H.O <« NH,OH + H”
(5) S* + 2H.0 < H.S + 20H
Pasangan persamaan reaksi hidrolisis untuk garam yang bersifat asam adalah ...
A.(1)dan (2) B.(l)dan(3) C.(2)dan (3) D. (3) dan (4) E. (4) dan (5)

This question requires the ability of students to give examples. The Operational Verb (KKO) used is
to give an example. To be able to answer these questions, students are required to understand the
concept of salt hydrolysis, such as what is the hydrolysis of acidic salts and how the equation for the
hydrolysis reaction is. Students will collect related information, then provide examples of hydrolysis
reaction equations for acidic salts.

The C2 domain in this study has the largest percentage, which is 32.9%. This means that most
end-of-semester assessment questions require students to have the ability to think and understand. It
is the same with research conducted by Yonelia et al (2014) where the percentage of the C2 domain
on the exam questions he studied was the highest at 70%. Hasanah et al (2015), who also got the
highest percentage of C2 domain at 45% in her research, said that this can be influenced by the depth
of the material taught by educators, so that it becomes a benchmark in making assessment questions.

This is in accordance with the competency achievement where the C2 domain is the most widely
measured, namely in KD 3.10 "Explaining the concept of acids and bases and their strengths and
ionizing equilibrium in solution”, KD 3.12 "Explaining working principles, calculating pH, and the role of
buffer solutions in living organisms life", and KD 3.14 "Classify various types of colloids, and explain
the use of colloids in life based on their properties" (Permendikbud, 2016).

The cognitive domain of applying (C3) is the ability to use a method in solving an existing problem
(Anderson et al., 2010). The C3 domain (apply) is divided into two types of cognitive processes, the
firstis executing familiar tasks and the second is implementing new or unfamiliar tasks (Effendi, 2015).
Questions example:

17. Sejumlah 50 mL (NH4),SO;s 0,1 M
dicampurkan dengan 50 mL NH; 0,1 M
(Kb=10"). pH campuran sebesar...

A.6 D.9—-log5
B.6-1log5 E.8+1log5
€9

To solve these questions, students need the ability to apply (C3), namely the ability to solve a
problem using certain methods, formulas, theories (Gunawan & Palupi, 2012). The question asks
students to determine the pH value of a solution with a certain treatment, namely a solution of
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(NH4)S04 mixed with a solution of NH3. After knowing and understanding the condition of the solution
they have, students can calculate the pH value by using a buffer solution formula that is added with
base.

The percentage of the C3 domain in this study reached 32.1%, the second largest after the C2
domain. This percentage has similarities with previous research by Gasela et al (2020) where the
percentage of questions in the C3 domain is 34%, the second largest after C2. This happens because
educators are increasing the number of questions that require the application of formulas.

Questions with level C3 in the Final Semester Assessment (PAS) mostly asked students to
calculate the value of pH and Ksp. It is compatible with Basic Competence (KD) number 3.12 which is
mention the calculation of pH (Permendikbud, 2016). The cognitive domain of applying (C3) along with
the domain of understanding (C2) according to Anderson & Krathwohl (2001) are categorized into
MOTS (Middle Order Thinking Skill), the cognitive domain of remembering (C1) is categorized into Low
Order Thinking Skill (LOTS), while the cognitive domain that categorized into High Order Thinking Skill
(HOTS) are the top three domains in revised Bloom's taxonomy, namely the domains of analyzing (C4),
evaluating (C5), and creating (C6) (Fanani, 2018).

The last level that appears on the PAS Chemistry grade XI questions is analyzing (C4). This level
requires students to be able to describe the existing material into its parts and explain the
relationship of each of these parts (Anderson et al. 2010). Questions example:

25. Garam-garam perak berikut yang memiliki kelarutan terbesar adalah ...
A. AgCLKsp=1x1010
B. AgBr,Ksp=5x 101
C. AglLKsp=1x10716
D. AgCrO4 Ksp=3,2x 1012
E. AgCrO4 Ksp=1,1 x 101

These questions require analytical skills (C4) in the process. To solve the problem, students first
identify matters that are relevant to the problems that have been described, namely analyzing the
concept of solubility in each compound, then proceed with determining the relationship between
these elements, in this case the solubility order compounds from the largest of the five compounds.
By knowing the order of the solubility of the five compounds, students can answer the question.

Based on the results of the analysis, the percentage of questions with the C4 domain is 10.7%
both overall and in each question text in the four schools which also reaches 10% (PAS C is 12.5%).
This is in line with Maureen & Salirawati research (2016) where the percentage of questions with
high-order thinking skills in the final semester assessment questions is 15.96%, smaller than the
percentage of cognitive domains C1, C2, C3 which is 84.04%. Questions with high-level cognitive
domains such as C4 only appear a little at the end of the semester assessment.

The cognitive domains of evaluating (C5) and creating (C6) were not found in the PAS questions
that had been analyzed. Syahida & Irwandi (2015) explains that the emergence of questions with a
high level of thinking such as C5 and C6 is influenced by the type of assessment instrument used. The
level of high thinking is difficult to measure by objective tests in the form of multiple choice, because
in its implementation the realms of C5 and C6 tend to measure productive skills. In this case, it is
measured more by skill competencies, namely Basic Competence (KD) 4. As in KD 4.14 "Making food
or other products in the form of colloids or involving colloidal principles" (Permendikbud, 2016). The
ability measured in these competencies is in the C6 domain because the verb used is to make.

Yonelia et al (2014) in her journal explains that there are various aspects that must be considered
by an educator in making questions, such as the Final Semester Assessment (PAS). Not only in terms
of material, construction, and language, other things that need to be considered include the
proportion of cognitive levels in each item. This needs to be considered so that the assessment of
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learning outcomes can work more optimally in determining the ability of students during learning in
one semester.

The distribution of cognitive domain levels needs to be considered in making questions because
the assessment that will be given to students must be able to measure the level of thinking of
students from the lowest level of cognitive domain to the highest level (Prabayanti et al. 2018). In line
with the purpose of the Revised Bloom's Taxonomy as a forum for students to develop thinking skills
at every existing level (Kurniawan et al. 2021).

Judging from the results of the analysis obtained, the teacher did not make many questions in the
high-level cognitive domain. This could make students less able to think at higher levels. This can be
seen from the results of the scientific literacy of students in Indonesia according to PISA. PISA
(Programming for International Student Assessment) is an assessment program carried out by the
OECD (Economic Co-operation and Development) for randomly selected 15-year-old students in the
fields of reading, mathematics, and science (Kemendikbud, 2019). The report of PISA held at the
international level, is an effective result to determine students' literacy abilities and find out whether
students' abilities have reached global standards (Tuna & Kapucu, 2022). The PISA results of
Indonesian students for the first time taking the test from 2000 to 2018 are always in the bottom 10.
The 2018 PISA results show Indonesia is ranked 70 out of 78 countries with a score of 396 (OECD,
2019). From these data it can be seen that the thinking ability of students is still at a low to medium
level.

It is important for students to have higher order thinking skills. This ability makes a person able to
think logically, critically, creatively and can think of solutions and solve existing problems
(Kemendikbud, 2019). In accordance with the hierarchy in the Revised Bloom's Taxonomy, someone
who has passed the low-level thinking stage will be able to continue to the next stage, namely higher-
order thinking. In other words, higher-order thinking skills can be learned if you have been able to
think low-level. Therefore, in the Final Semester Assessment (PAS), it is better to contain questions
that contain all cognitive levels from the lowest to the highest (Adhani & lima, 2017).

HOTS (High Order Thinking Skill) questions are designed in such a way to familiarize students with
thinking about solving complex problems so that when students have completed their education and
are ready to enter society, students are able to face bigger challenges that require high level thinking
skills (Siahaan et al. 2021). Thus, as with the LOTS questions, the HOTS questions are also important
to be tested on students in order to produce a better generation (Pantiwati & Permana, 2017). To be
successful in the 21st century era, the skills needed in the field of education, namely critical thinking
skills or HOTS (Laila & Fitriyah, 2022). High order thinking skills are needed in solving problems in
everyday life, such as in learning, performance at work, and so on (Permatasari et al. 2017).

The Final Semester Assessment (PAS) is as much as possible compiled based on the Revised
Bloom's Taxonomy with the appropriate composition of each domain. This is intended to increase the
quality of education in Indonesia. As stated by Sopiah (2019) that one of the efforts to improve the
quality of education is in the assessment.

4. Conclusion

This study aims to determine the distribution of cognitive domain levels from the Final Semester
Assessment (PAS) questions in online learning chemistry grade XI based on the cognitive domain of
Revised Bloom's Taxonomy. Based on the existing data and the results of the discussion, it can be
concluded that the distribution of cognitive domains on the chemistry PAS grade Xl questions is
uneven, the PAS questions are distributed in four out of six cognitive domains. Each of the
percentages is for the C1 domain at 24.3%, the C2 domain at 32.9%, the C3 domain at 32.1% and the C4
domain at 10.7%. There are no questions in the cognitive domains of C5 and C6.
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