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Abstract—This study aims to describe the level of knowledge 

of middle school science teachers in compiling questions based- 

Bloom's taxonomy. This type of research is quantitative 

descriptive; data collection techniques are carried out by a 

survey method using a questionnaire instrument in the form of a 

semantic scale questionnaire model developed. The population in 

this research is all of the Natural Sciences teachers of State 

Junior High Schools in Aceh Province, and the sample is 95 of the 

Natural Sciences teachers of middle Schools selected randomly 

from 13 districts / cities. Categorization is done in five levels, 

namely: very high, high, medium, low, and very low. The number 

of teachers in each categorization was analyzed as a percentage. 

The results showed that most of the science teachers at state 

junior high school already had high knowledge in compiling 

questions C1, C2 and C3. But for questions C4, C5 and C6 most 

of the teachers still have low knowledge.   

Keywords— knowledge; preparation matter; and bloom's 

taxonomy. 

I. INTRODUCTION

Teacher competence in the learning process largely 
determines students' academic and non-academic progress 
because the teacher's ability in the learning process is one of 
the main pillars of improving the quality of education [1]. The 
most important stage in the learning process is assessment and 
evaluation. A teacher needs to know the process of evaluating 
learning outcomes in learning because evaluation is an 
inseparable part of the overall learning organization [2]. 
Evaluation has a relationship that is interrelated with the 
learning objectives and the learning process [3]. To find out the 
achievement of students' competencies, materials for preparing 
reports on the progress of learning outcomes, and improving 
the learning process, an assessment is conducted [4]. 
Assessment basically aims to get information about the 
development of the process and learning outcomes of students 
and the results of teaching teachers. According to Setiadi [5] 
Assessment is one of the important aspects in the education 
process. 

Assessment is carried out by the teacher of learning 
outcomes to measure the level of achievement of students' 
competencies, and is used as material for preparing progress 
reports on learning outcomes and improving the learning 

process [6]. Therefore, teachers as managers of learning are 
required to be able to prepare and conduct assessments with the 
correct procedures so that the learning objectives set are 
achieved [7]. 

Arranging questions to determine the level of academic 
ability in each even semester can certainly be interesting 
whether students have mastered the basic competency 
indicators or not. The fact that happens in schools is that 
teachers rarely compile tests. Usually using existing tests and 
then invincible with teaching materials [8]. This situation also 
occurs in Cluster 02 Sumbermalang Sub district, so there is 
often an inaccuracy between the tests and the basic 
competencies required in the Education Unit Level Curriculum 
(KTSP). On the other hand, most of the teachers were not yet 
able to compile tests, so they often looked for a number of 
existing questions [9]. Every final semester test can be seen 
again in the following semester. Seeing this condition, the 
teacher does not yet have the ability to compose tests and has 
never compiled a test result of his own work. In this 
connection, this research needs to be carried out. The author 
found that in the field after observations in the final semester 
learning outcomes test notes, most of the teachers still 
experienced difficulties or problems in preparing professional 
tests. Thus, the ability of teachers needs to be improved, 
especially in preparing professional tests for even the final 
semester. The problems in preparing professional tests are as 
follows: 1. the teacher has not been able to compile test items 
with the aim of learning, 2. the teacher has not been able to 
measure the behavior level of the Bloom Taxonomy difficulty 
level, and 3. the teacher is not yet able to use correct and good 
Indonesian 

Measurement of success often uses evaluation tools in the 
form of tests [10]. The test instrument or commonly called a 
question is one of the measuring instruments used to detect the 
ability of students [11]. The test is a form of evaluation tool to 
measure how far the teaching objectives have been achieved 
[12]. Cognitive is one of the domains used to develop learning 
objectives. A’yun and Sutrisno [13] add that in cognitive 
thinking there are levels that direct students to think from low 
to high levels (C1-C6). 
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Evaluation or evaluation activities are not new for teachers 
or education practitioners because designing and implementing 
assessments is a set of main tasks and functions of teachers 
[14]. However, the reality shows that many of the science 
teachers of the Aceh Provincial in Middle School have not 
been able to compile Blooms taxonomy based questions. 
According to Gunawan and Palupi [15], the level of Bloom's 
Taxonomy is used as a basis for the preparation of educational 
goals, test preparation, and curriculum. This can be seen based 
on the results of the National Examination (NE) at the Junior 
High School which are not yet satisfactory. For the junior level, 
one of the subjects that is nationalized is Natural Sciences 
(IPA). The results of the National Examination for the 
2017/2018 Academic Year showed that the average value of 
natural science lessons for the level of state junior high schools 
in Aceh Province was 39.96. The highest IPA score for State 
Junior High School is 90.0, while the lowest IPA score is 2.5 
[16]. 

The low of National Examination results are certainly due 
to several reasons. One of the reasons is because the students in 
Aceh State Junior High School are less trained in solving 
problems that demand reasoning in solving them, where the 
questions are questions constructed among others based on 
Bloom's taxonomy. Many teachers are trapped only in 
operational verbs, so questions made only at the level of 
remembering or understanding, do not make test questions in 
accordance with Bloom's taxonomic understanding which also 
has a high order thinking skills or HOTS (C4, C5, and C6). In 
terms of learning materials provided to students are required to 
have cognitive competence up to C6. 

The purpose of this study is to determine the level of 
knowledge of State Junior High School science teachers in 
compiling Bloom's taxonomy-based questions. The results of 
this study are very important for the District / City 
Government, especially the Kabupaten / City Education Office 
in the Province of Aceh to improve the quality of science 
teachers teaching at State Junior High Schools in constructing 
or compiling Bloom’s taxonomy-based questions. Teacher's 
knowledge regarding Bloom's taxonomy-based question 
making process is very closely related to efforts to improve the 
quality of Aceh's education. According to Azhary [17] Efforts 
to improve the quality of education can be pursued through 
improving the quality of learning and the quality of the 
assessment system. 

II. METHODS 

This research is a descriptive research and carried out by 
survey method. This method is considered appropriate because 
this research was conducted to collect factual information 
through the use of questionnaires [18]. The purpose of 
descriptive research is to describe systematically, factually and 
accurately about the facts and characteristics of the population 
in a particular area. The population is all of the natural science 
teachers of state junior high schools in Aceh Province, and the 
sample is 95 IPA teachers of randomly selected junior high 
schools from a number of state junior high schools from 13 
regencies/cities. The study was conducted from April to 
December 2018. 

This research is conducted in two steps. The first is to 
develop instruments to measure the knowledge and 
understanding of science teachers at State Junior High Schools 
in compiling Bloom's taxonomy-based questions by using the 
document analysis sheet which contains a table with the format 
column number, question code, question, and level type 
Bloom's cognitive taxonomy. Second, use the results of 
development instruments in the form of a scale questionnaire 
model to determine the level of knowledge and understanding 
of science teachers at State Junior High Schools in compiling 
Bloom's taxonomy-based questions. The process and steps for 
developing non-cognitive instruments to determine the level of 
knowledge and understanding of science teachers at State 
Junior High School in Bloom taxonomy-based questions refer 
to the steps of developing affective instruments [19, 20]. 

To test the instrument to measure the knowledge of junior 
high school science teachers in compiling Bloom Taxonomy-
based questions the item-total correlation technique was used 
to determine validity [21], and Cronbach's alpha formula to 
calculate its reliability [22]. Based on validity and reliability 
tests there are 27 valid items with the results of the reliability 
coefficient of 0.977. 

To provide an interpretation of the science teacher's 
knowledge in compiling Bloom Taxonomy-based questions 
categorization used by Azwar [23], namely: 

X ≤ 32  Knowledge-based composing matter Taxonomy 
Very Low  

32 <X ≤ 48  Knowledge compose about Bloom's taxonomy-
based Low 

48 <X ≤ 64  Knowledge compose about Bloom's taxonomy-
based Medium 

64 <X ≤ 80  composing Knowledge about Bloom's taxonomy-
based High 

X> 80  Pengetahuan compose about Bloom's taxonomy-
based Very High 

Meanwhile, to determine the number of teachers in each 
categorization the percentage (%) was used. 

III. RESULTS AND DISCUSSION 

The following presents the results and discussion of the 
level of knowledge of the State Junior High School science 
teachers in compiling Bloom Taxonomy-based questions. 

A. Knowledge of  Compiling C1 Bloom Questions 

 

Fig. 1. Knowledge of teacher science to compiling C1 Bloom questions 
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Based on figure 1 shows the level of knowledge of junior 
high school science teachers in compiling C1 questions based 
on Bloom's Taxonomy. The number of teachers who have 
knowledge arranging questions in the category is very high and 
the high category is 66 people or 70%. While those who have 
knowledge in the low and very low categories are 13 people or 
13%. The rest who have knowledge in the medium category 
are 17%. Although the number of teachers who have 
knowledge in the very high category and in the high category is 
more than those who have the knowledge in the low category 
and the category is very low, it is still a concern because there 
are still junior high school teachers whose knowledge is in the 
low and very low category in compiling C1 questions 
(knowledge). Knowledge is the most basic level in Bloom's 
Taxonomy. Although knowledge is the most basic level, it is an 
important component [24]. In addition Anderson and 
Krathwohl [25] stated that the ability to remember is the ability 
measured in terms of taking knowledge from long-term 
memory. 

B. Knowledge of Compiling C2 Bloom Questions

Fig. 2.  Knowledge of teacher science to compiling C2 Bloom questions 

Based on Figure 2, it can be seen the level of science 
teacher's knowledge in compiling C2 questions, which is as 
follows. As many as 64 people (67%) junior high school 
science teachers already had very high levels of knowledge, 
and high categories in compiling C2 questions. Not much 
different from the knowledge of teachers in compiling C1 
questions, the knowledge of teachers in compiling C2 
questions still found as many as 15 people (16%) of science 
teachers who had knowledge in the low category and in the 
very low category. In the second case the first aspect of 
Bloom's Taxonomy is called low-level cognitive and the next 
four aspects include high-level cognitive [26]. According to 
Bloom (1979) questions made on aspects of knowledge (C1) 
and understanding (C2) are classified as low-level thinking 
skills in the learning process. 

C. Knowledge of Compiling C3 Bloom Questions

Fig. 3.  Knowledge of teacher science to compiling C3 Bloom questions 

From Figure 3 the level of science teacher's knowledge is 
shown in compiling C3 questions. It can be seen that as many 
as 53 people (55%) of science teachers already have 
knowledge in the very high category and in the high category. 
Furthermore, there are as many teachers who have knowledge 
in the low and very low categories. 19% of teachers. This 
number is more than the number of low and very low 
categories in compiling C2 questions (16%) and C1 questions 
(13%). This gives information that the higher the cognitive 
level of the questions, the less knowledge the science teacher 
has to compile them. According to Prasetya [27] one of the 
competencies that teachers must possess is developing 
assessment instruments, evaluating processes and learning 
outcomes. As evaluators teachers are required to be able to 
make an assessment of the entire learning process, both the 
achievement of student competencies and the progress of 
learning outcomes [28]. Indeed, to be able to arrange tests that 
meet the requirements is quite difficult because preparing tests 
requires quite a high level of knowledge, skills and accuracy 
[29]. 

D. Knowledge of Compiling C4 Bloom Questions

Fig. 4.  Knowledge of teacher science to compiling C4 Bloom questions 

Furthermore, from Figure 4 it can be seen the level of 
science teacher knowledge in compiling C4 questions based on 
Bloom's Taxonomy. As many as 44 people (46%) of science 
teachers already had knowledge in the very high category and 
in the high category. While the percentage of teachers who 
have knowledge in the low and very low categories is 29 
people (31%). This number is greater than the percentage of 
teachers who have knowledge in the low category and are very 
low in compiling C3 questions, which is only 19%. This gives 
a clue that C4 (analyzing) questions for science teachers are 
increasingly lacking in the knowledge to arrange them. In this 
case the teacher must always train students to be able to think 
at a high level in the learning process. Problem C4 is included 
in the high-level questions (HOTS). According to Awaliyah 

Advances in Social Science, Education and Humanities Research, volume 511

259



Problem HOTs are at the level of analyzing, evaluating, and 
creating [30,31]. 

According to Krathwohl that indicators to measure the 
ability to think at a higher level include analyzing (C4), the 
ability to separate concepts into several components and 
connect with each other to gain an understanding of the 
concept as a whole, evaluate (C5), namely the ability to 
determine the degree of something based on norms, certain 
criteria or benchmarks, and create (C6), namely the ability to 
combine elements into something new, complete and broad, or 
make something original. 

E. Knowledge of Compiling C5 Bloom Questions 

 

Fig. 5.  Knowledge of teacher science to compiling C5 Bloom questions 

 
Based on figure 5 provides information that the teacher's 

knowledge in compiling C5 questions is still low and very low, 
and the number of these two categories is 31 people (33%). 
This is not much different from the number of teachers who are 
categorized as very high and high knowledge, as many as 35 
people or 37%. This means that the teacher's knowledge to 
compile questions C4 and C5 is very alarming. Although 
questions C4 and C5 are included in the Higher Order Thinking 
Skills (HOTS) level, teachers must have knowledge in 
compiling them, because this assessment activity is part of the 
teacher's pedagogical competence. According to Salirawati, et 
al that in evaluating, especially assessments related to cognitive 
aspects, a teacher is required to be able to develop a variety of 
adequate assessment instruments that are able to 
comprehensively reveal the ability of students [32-34]. 

F. Knowledge of Compiling C6 Bloom Questions 

To compile the C6 problem which is a matter of the highest 
cognitive level in Bloom's Taxonomy can be seen from Figure 
6, which is as follows.  

 

Fig. 6.  Knowledge of teacher science to compiling C6 Bloom questions 

 
Based on figure 6, there are only 18 people (20%) of 

science teachers who have very high knowledge categories and 

have a high level of knowledge. On the contrary, there were 38 
teachers (40%) who had low and very low categories of 
knowledge. This means that the teacher's knowledge in 
compiling the dominant C6 questions is very low and low. 

Based on the description above, it can be seen that the level 
of science teacher's knowledge in compiling questions varies, 
meaning that if at first the knowledge to compile C1 questions 
was 39% people of science teachers, then continued to increase 
for questions C2 and C3 to 39% and for C4 to as much as 40%. 
The level of knowledge of science teachers starting from C4 
which dropped 27% to 21% for C5 questions and continued to 
decline in C5 questions to only 13%. On the other hand, the 
level of knowledge possessed by the Natural Science teacher in 
C1 questions is only 7% and C2 is 6%, and C3 is 5%, up to 
11% of the Natural Science teachers in C4 questions, to 19% of 
the Natural Science teachers to compile C5 questions and 
increase to as much as 22% to arrange C6 questions. This 
means that the higher the cognitive level of the questions, the 
less the level of science teacher's knowledge in the preparation. 
From this analysis it can be interpreted that the questions are 
included in the high-level category or called HOT questions 
(C4, C5 and C6) science teachers have not been able to 
compile or construct them. This is because the HOTS problem 
has its own characteristics in its preparation. According to 
Fanani Characteristics of HOTS assessment are: measuring the 
ability to think at a high level, based on contextual problems, 
not routine (not familiar), and using various forms of questions 
[35, 36]. This is in line with the results of research conducted 
by Osnal, Suhartoni, and Wahyudi in improving the teacher's 
ability to compile end-of-semester learning outcomes tests 
through the Workshop found that: "teachers have not been able 
to measure the behavioral aspects (skills) of high-level 
knowledge based on Bloom's Taxonomy" [37]. The following 
is a follow-up to the overall results of the six aspects of the 
Bloom Taxonomy level. 

 

 

 

 

 

 

 

 

 

Fig. 7.  Knowledge of teacher science to compiling Bloom questions 

 

IV. CONCLUSION 

Based on the results of the discussion above, it can be 
concluded that (1) most of the teachers Sciences at state junior 
high school already have high knowledge in compiling 
questions C1, C2 and C3. (2) However, for the questions C4, 
C5 and C6 most of the teachers still have low knowledge. 
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Based on the conclusions, it is suggested as follows: (1) 
The Regency / City Government in Aceh Province through its 
Education Office needs to conduct workshops on Bloom 
taxonomy-based questions, specifically about high cognitive 
levels (C4, C5, and C6) for all science teachers of State Junior 
High Schools. (2) To all natural science teachers in State Junior 
High Schools in Aceh Province must be pro-active in learning 
the correct techniques (how to develop high cognitive levels) 
based on Bloom's taxonomy, especially high-level questions 
(C4, C5, and C6), (3) And conduct further research on how to 
improve the ability to compile high-level questions for science 
teachers at State Junior High Schools by using training 
strategies that are able to improve these abilities. 
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