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Abstract—This study aims to obtain information about 

elementary teacher competencies in solving math problems. This 

research uses quantitative and descriptive methods. Quantitative 

methods are used to determine elementary school teacher 

competency, proportion correct, and item difficulty, while 

descriptive methods are used to inform test scores, proportion 

correct, and item difficulty in tabular and graphic form so that 

they are easy to read and understand. The population of this 

study is all the reference elementary schools in Indonesia, while 

the sample is determined by simple random sampling. The 

number of sample schools was 101 schools, while the objects of 

this study were 101 elementary school teachers. Analyzes were 

performed using Excel to determine test scores, item difficulty, 

and proportion correct. From the results of the analysis, it can be 

concluded that as many as 44% of teachers scored above 80, but 

as many as 11% of teachers scored less than 50. The proportion 

is correct of probability above 80% higher than the proportion 

correct of geometry and measurements and numbers. The 

highest proportion correct of cognitive domain knowing is 

83.89% and the lowest proportion correct of cognitive domain 

reasoning is 41.73%. The proportion correct of the material 

tested for fractions and decimals, geometric shapes, and 

organization and presentation of data is above 80%, while the 

proportion correct of other materials is below 80%. The 

proportion correct of elementary school mathematics material is 

quite good in the category of 75.88%, but the number or measure 

of diversity is quite high with a standard deviation of 167%. This 

is also seen from the lowest proportion correct of 23.22% and the 

highest 96.83%. That is, there is a fairly high variation or gap 

between teachers with the lowest and highest mastery of the 

material, even though the tendency for achieving teacher scores is 

quite good. The level of mastery of teachers answered correctly 

the multiple-choice items 76.77% and the essay items 75.27%. 

Keywords—teacher elementary school, mathematic, assessment, 

TIMSS 

I. INTRODUCTION 

Improving the quality of Human Resources (HR) is a 
demand that cannot be ignored and is a concern of various 
institutions and countries in various parts of the world, 
including Indonesia. Good quality human resources can only 

be obtained through a planned and systematic effort through 
qualified education.  

Education must be designed as well as possible so that the 
teaching and learning process in the classroom runs optimally. 
Learning in the classroom should leave conventional learning 
methods that merely pursue scores and ignore competence. 
One indicator of the quality of education is the success of 
students in mastering the subject matter and this depends on 
how much the teacher as an educator has mastered the subject 
matter he is teaching. According to Hamalik [1] and Sudjana 
[2], learning outcomes are the abilities of students obtained 
after learning. Learning outcomes can be seen from changes in 
behavior for the better than before. Changes in behavior 
towards learning outcomes are continuous, positive, active, and 
directed. 

Several research results on the quality of education in 
Indonesia still show unsatisfactory results. Although there was 
an increase in the results of the 2015 PISA study, this increase 
was not significant. In the study, mathematics competence 
increased from 375 points in 2012 to 386 points in 2015. 
According to the results of the 2015 TIMSS study for grade 4 
elementary school students, Indonesia is in 45th out of 50 
countries for mathematics and 45th out of 48 countries for 
science. From the results of the PIRLS [3], TIMSS [4], and 
PISA [5] studies it can be concluded that Indonesian students 
are still weak in solving questions that require reasoning. In 
line with the results of this study, research conducted by 
Hartatiana [6] states that only 6% of students can solve math 
problems using the PISA model. Related to this, a study is 
needed to determine the competence of elementary school 
teachers so that input is obtained to improve the quality of 
education. The purpose of this study was to determine the 
competence of elementary school mathematics teachers, the 
mastery level of subject matter, and the difficulty level of the 
items. 

II.  LITERATURE  

Education in essence cannot be separated from human life. 
Education is one way to instill values through the learning 
process and is a measure of the progress of a nation. Superior 
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human resources are the initial capital for a nation to be able to 
play a role and compete in any part of the world. Superior 
humans can be produced through qualified education. Quality 
is related to the assessment of a product in meeting certain 
criteria, standards, or references. According to Suderadjat [7], 
qualified education must be able to produce graduates who 
have competencies, both academic and vocational 
competencies, which are based on personal and social 
competencies, as well as noble moral values, which are all life 
skills. According to Godwin [8], one of the factors causing the 
low quality of education in Indonesia is the lack of creativity of 
educators in presenting subject matter. Educators who are less 
capable of teaching and who do not master the material being 
taught can cause dislike for what is being taught and a lack of 
encouragement to master it on the part of students. On the other 
hand, educators who are good at teaching can give students a 
feeling of liking the material they are teaching so that without 
prompting students can increase their knowledge a lot. 

The very fast development of science in the 21st century, 
especially in the field of information and communication, 
which is all sophisticated, has made this world even narrower. 
Various information can be accessed quickly, easily, cheaply 
by anyone and from anywhere. These changes are increasingly 
felt in the world of education. Education reform must be 
carried out to face the fast-paced development of science, 
especially improvements to curricula, textbooks, and increase 
the competence of educators. Educators in this century face 
challenges that are far more diverse than teachers in the 
previous era, more complex subject matter, and demands for 
higher thinking or reasoning abilities of students. Educators 
who can face these challenges are professional educators who 
have good pedagogical competence, personality competence, 
social competence, and academic competence. Education in the 
21st century requires students to have and be able to think 
critically and solve problems, think creatively and innovatively, 
and collaborate and communicate effectively [9]. These 
essential skills are higher-order thinking skills that are needed 
by students as useful members of society in life. One of the 
measuring tools used to determine the mastery of subject 
matter by students is in the form of learning outcome tests. The 
test results are expected to provide accurate and reliable 
information. The test is a standard process for obtaining a 
sample of behavior from a certain domain [10]. Anastasi and 
Urbina [11] say that achievement tests measure a person's 
knowledge due to an educational program or a training 
program. According to Umar [12], a test is a set of questions 
that must be answered, or statements that must be responded to, 
or tasks that must be performed by the person being tested to 
measure a certain behavior aspect of the person being tested. 
So it can be said that to make a test must go through a standard 
process so that the test results can be trusted. In line with this, 
Azwar says that achievement tests must be arranged in a 
planned manner to reveal the extent to which students can 
master the subject matter that has been taught by the objectives 
[13]. One of the steps in developing the test is analyzing the 
item questions qualitatively and quantitatively. Qualitative 
analysis is carried out to determine whether the items that have 

been written are by the rules of writing the questions, while 
quantitative analysis of the items is carried out to determine the 
item difficulty, the item discrimination, and the reliability of 
the test. According to the Ministry of Education and Culture 
[14], the form of questions on the written test consists of 
objective forms (multiple-choice, true-false, matchmaking, 
filling or completing, short answers), while non-objective 
questions include essay questions. Each form of question has 
advantages and limitations. One of the limitations of essay 
questions is that the scoring is less consistent and subjective. 
According to Nitko [15], a rubric is a tool in which there is a 
set of criteria used to score student performance. To make a 
good test is not easy. The results of research conducted by 
Kartowagiran and Jaidun [16] and Setiadi [17] show that 
educators still do not understand the assessment process and 
still need guidance in conducting assessments. The thinking 
process is grouped into 3 cognitive levels, namely [18]: level 1 
knowledge and understanding, level 2 application, and level 3 
reasoning. 3 things must be considered in making essay 
questions, namely: 1) using a stimulus; 2) using a new context, 
and 3) distinguish between the difficulty level and the 
complexity of the thinking process. 

The implications of the effect of the competence of 
mathematics teachers on creative teaching according to the 
domain of knowledge, skills, and attitudes, and personality are 
[19]: The competence of math teachers should be given due 
attention to creative teaching practices. The three domains of 
teacher competence namely knowledge, skills and attitudes, 
and personality need to be aligned and mastered in determining 
the competence of a mathematical teacher. Pupils will have a 
direct impact if mathematics teachers are not or less competent 
in teaching. Country aspirations to create creative and 
innovative human capital and to compete in the rankings. 
Global is difficult to realize if teachers do not have the 
necessary competencies. Regression results show that 
mathematical competencies are very influential in improving 
prospective teachers' pedagogical competencies in Primary 
School [20]. The importance of mathematical competencies for 
prospective teachers must be used as a benchmark for obtaining 
high pedagogical competencies for prospective teachers. 
According to Nambira [21] to teachers, the conceptualization 
of mathematics knowledge and pedagogical principles are 
crucial in managing the curriculum and assessment principles. 
Henceforth, teachers with low qualifications will have trouble 
in developing lesson plans and preparation. The conclusion is 
that Math teacher competencies in creative teaching according 
to the domain of knowledge, skills, and attitudes, and 
personality are: Math teacher competencies must be given 
because they pay attention to creative teaching practices. Three 
domains of teacher competence, namely need to be aligned and 
mastered in determining the competency of mathematics 
teachers. Students will have a direct impact if the mathematics 
teacher is not or less competent teaching the teacher in 
elementary school. The importance of mathematical 
competence for prospective teachers must be used as a 
benchmark to get high pedagogical competencies for 
prospective teachers. conceptualization of mathematical 
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knowledge and pedagogical principles is very important in 
managing curriculum and assessment principles. Furthermore, 
teachers with low qualifications will have difficulty in 
developing lesson plans and preparation. 

Arnold [22] goes on to give evidence that visual imagery 
may in some cases play an important role in elementary math’s 
processes. Tentatively, Hayes suggests that "all our results are 
consistent in indicating an important function for notation-
related imagery in the solution of elementary mathematical 
problems. Perhaps it provides another route to mathematical 
understanding, which does not rest entirely on linguistic skills.  

According to Chen [23], math origami can be used as an 
entry point to mathematical discourse and applications called 
for by the U.S. National Council of Teachers of Mathematics 
and other reform efforts. Implemented as a math-based activity, 
origami makes mathematics more visual and hands-on. 
Conclusion Mathematics is learning which is done by 
providing visual evidence in some cases can play an important 
role in the basic mathematical process. All of our results are 
consistent in showing important functions for dealing with 
notations in solving basic mathematical problems. Perhaps this 
provides another route to mathematical understanding, which 
does not depend entirely on linguistic skills. Mathematics can 
be used as an entry point for discourse on reform efforts. 
Implemented as a practice-based mathematical activity, 
origami makes mathematics more visual, and with hand skills 
is visual and practice. 

III. METHODS 

The population of this study was all reference primary 
schools throughout Indonesia, while the sample was 
determined by simple random sampling. Random sampling was 
carried out on reference primary schools in all provinces in 
Indonesia. The number of sample schools was 101 schools, 
while the object of this study was 101 elementary school 
teachers. The analysis was performed using Excel to determine 
the test score, the items difficulty level, and mastery of the 
subject matter described by proportion correct. 

IV.  RESULTS AND DISCUSSION  

The shows the results the distribution of the of 101 
elementary school teachers is presented in Figure 1. 

 

Fig. 1. Distribution of primary school teacher mathematics test scores. 

From Figure 1 above, as many as 44% of Mathematics 
teachers scored above 80 as 11% of teachers scored less than 
50. Distribution of content domains, cognitive domains, and 
proportion correct is presented in Table 1 and Table 2. 

TABLE I.  PROPORTION CORRECT OF CONTENT DOMAIN AND  

COGNITIVE DOMAIN  IN  MATH TEST 

Content Domain Proportion Correct (%) 

Number 74,91 

Geometry and Measurement 75,45 

Data and Probability 81,66 

Cognitive Domain  

Knowing  83,89 

Applying 77,93 

Reasoning 41,73 

TABLE II.  PROPORTION CORRECT OF  CONTENT TESTED IN  MATH TEST 

Domain 

Content 
Content 

Proportion 

Correct (%) 

Number 
Whole number 73.36 

Fractions and  decimals 86.15 

Geometry 

and 

Measurement 

Geometry shapes 81.25 

Measurement 23,22 

Location and displacement 79.32 

Data and 

Probability 

Organization and presentation of data 81.43 

Review data 78,76 

 

In Table 1 and Table 2 above, the proportion correct of the 
content domain for data and probability is above 80%, this is 
higher than the proportion correct of the content domain for 
geometry and measurement and numbers. The highest 
proportion correct of the cognitive domain was 83.89% at the 
cognitive domain of knowledge and the lowest was in the 
cognitive domain of reasoning, which was 41.73%. This shows 
that the competence of teachers in solving reasoning questions 
is still inadequate. The proportion correct of the content tested 
for fractions and decimals, geometric shapes, as well as the 
organization and presentation of data is above 80%, while 
proportion correct of other contents is below 80%. In this case, 
the proportion correctly describes mastery of mathematics 
subject matter. 

Mastery of mathematics subject matter in elementary 
school teachers with a fairly good category was 75.88%, but 
the diversity was quite high with a standard deviation of 1,67. 
That is, there is a fairly high variation between the teacher with 
the lowest and the highest mastery of mathematics subject 
matter, although the tendency to achieve scores is quite good. 
Mastery of subject matter in various forms of questions is 
presented in table 3 below. 

TABLE III.  PROPORTION CORRECT BASED ON FORMS OF QUESTIONS 

Form of Questions Proportion Correct (%) 

Multiple Choice (MC) 76,77 

Essay/Completing 75,27 
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From table 3, there the mastery level of teachers who work 
on multiple choice questions (average mastery of subject 
matter is 76.77%) and those who work on questions in the form 
of essay (average mastery of subject matter is 75.27%). The 
following is an example of the questions and the proportion 
correct of the items based on the cognitive domain. 

A. Example 1 

 

Fig. 2. Example 1. 

This question measures the competence of simple math 
equations with variables (Figure 2). This question includes the 
cognitive level of reasoning with the content domain was 
numbers. This question can be answered correctly by 37.18% 
of teachers. However, what needs to be worried is that this 
question is given to teachers. 

B. Example 2 

 

Fig. 3. Example 2. 

This measures the competence of reading the data presented 
in a bar graph (Figure 3). This question includes the cognitive 
level of application with the content domain of data and 
probability. This question is in the easy category, 76.42% of 
teachers can answer correctly, however, there are still 23.58% 
of teachers who answered incorrectly. 

C. Example 3 

 

Fig. 4. Example 3. 

This question (Figure 4) measures the competence of 
dividing a rectangle with a straight line into two triangles (A), 
two rectangles (B), one rectangle, and two triangles. This 
question includes the cognitive level of knowledge with the 
geometric and measurement content domains. This question 
belongs to the easy category with the lowest proportion correct 
of 77.37%. 

V. CONCLUSION 

Some variations or gaps are quite high between teachers 
with the lowest and highest mastery of subject matter, even 
though the tendency to achieve teacher scores is quite good. 
The proportion of correct answers to multiple-choice questions 
and essays is not much different. 
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