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Foreword 

 

We are very pleased that REiD (Research and Evaluation in Education) is releasing its 

sixth edition. We are also very excited that the journal has been attracting papers from foreign 

country such as Burundi. The variety of submissions from different countries will help the 

journal in reaching its aim in becoming a global initiative.  

REiD (Research and Evaluation in Education) contains and spreads out the results of 

research which is not limited to the area of educational evaluation, but also comprises the results 

of research in education in a broader coverage, such as social science, science education, language 

education, educational quality, teacher competence, and academic performance, with focuses on 

assessment and evaluation. 

The editorial board expects comments and suggestions for the betterment of the future 

editions of the journal. Special gratitude goes to the reviewers of the journal for their hard work, 

contributors for their trust, patience, and timely revisions, and all staffs of the Graduate School 

of Universitas Negeri Yogyakarta for their assistance in publishing this journal. 

Yogyakarta, December 2017 

Editor in Chief 
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Abstract 
The research aimed to gain insights into the quality of four-year program vocational high school 
(VHS) in Indonesia compared to four-year program VHS. This research was conducted based on 
the school graduate standard, business sector and industrial sector (or Dunia Usaha dan Dunia 
Industri (DUDI)) – or the performance of the graduates and alumni (the graduates’ satisfaction). 
The research was conducted using Discrepancy Evaluation Model using 16 VHSs (eight four-year 
program VHSs and eight three-year program VHSs). The result shows that from the standpoint 
of the school, the graduates of the four-year program VHS are higher in quality than those of the 
three-year program VHS. The four-year program VHS graduates are more qualified in seven as-
pects: teamwork, discipline, tenacity, theoretical knowledge, confidence, creativity, and leadership. 
Meanwhile, using DUDI standpoint, the four-year program VHS graduates are also higher in 
quality than the three-year program VHS graduates. In addition, the four-year program VHS 
graduates are better in the quality of their discipline, tenacity, theoretical knowledge, practical 
skills, confidence, carefulness, creativity, and leadership. The four-year program VHS graduates 
have a higher level of satisfaction in terms of income than the three-year program VHS grad-
uates. The higher quality of the four-year program VHS graduates has resulted from longer 
duration of the internship program (PKL) that provides them with reliable experience and skills 
concerning work-related problem-solving activities.  
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Introduction  

Education institution is a human re-
source production house with the managerial 
competency related to human resource and 
other related resources. Thus, it is the duty of 
education institutions to keep the process of 
improvement going and to produce graduates 
who fulfill the needs of the society. The socie-
ty needs evolve as time changes and in align-
ment with the changes of circumstances. As 

Asean Free Trade Area (AFTA) and Asean Eco-
nomic Society (MEA) were put into effect in 
2003 and in 2015 respectively, the demand of 
business sector and industry sector (dunia usa-
ha dan dunia industri or DUDI) for innovative 
and creative workforce is on the rise. On the 
other hand, free competition in the open mar-
ket has made the distribution of goods, ser-
vices, capital and market-ready skilled labor 
even more dynamic. To survive under such 
circumstances, Indonesia has to prepare itself 

http://dx.doi.org/10.21831/reid.v3i2.17077
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for upcoming chances and challenges in glob-
al market. Alisjahbana (2014) states that in the 
free trade era, from the standpoint of popula-
tion, manpower and human resource, Indone-
sia has to pay more attention to three things: 
(1) keeping the demographic momentum, (2) 
improving the participation of manpower, and 
(3) improving the manpower productivity. 

The afore-mentioned action of keeping 
demographic momentum is an action of keep-
ing the advantage of Indonesian demography 
conducted by pushing the fertility rate and 
driving migration. Migration is an effective 
strategy to keep the economic growth. The 
demographic momentum as the foundation of 
Indonesian economic strength has to be fol-
lowed by the effort to improve the manpower 
participation by nurturing flexible and effi-
cient working climate and driving the parti-
cipation of women in improving the national 
economy. The area of manpower participa-
tion is not the only area in need of improve-
ment in Indonesia. Improvement is also need-
ed in the area of manpower productivity, 
which can be a competitive advantadge that is 
able to improve the competitive edge of man-
power in open market. 

Vocational high school (VHS – or SMK 
(Sekolah Menengah Kejuruan) is one of the edu-
cation institutions responsible for producing 
skilled workers with the ability to adapt to the 
changes in the need of the society as the ef-
fect of the dynamic international economy 
with the support of Indonesian demographic 
bonus. VHS can be a powerful weapon in im-
proving manpower participation and produc-
tivity by taking advantages of education pro-
cesses. Pardjono, Sugiyono, and Budiyono 
(2015) state that ‘vocational education cannot be 
removed from existing workforce development’. Under 
the same light, in their research, Ramayani, 
Aimon, and Anis (2012) conclude that Indo-
nesian government has to support the efforts 
made to improve manpower productivity by 
producing policy that focuses on education 
and health and providing more fund in the 
area related to human resource building. 

In the Law No. 20 of 2003 of Republic 
of Indonesia concerning National Education 
System, VHS is defined as the education insti-
tution responsible for preparing students to 

work in certain fields of work. Dewey (1916) 
argues that ‘a vocation means nothing but such a 
direction of the life activities as renders them 
perceptibly significant to a person, because of the 
consequences they accomplish, and also usefull to his 
assocoate.’ Moreover, Thompson (1973) argues 
that vocational education improves students’ 
skills that eventually will improve their pro-
ductivity. VHSs then play an important role in 
determining the competitive edge of Indo-
nesian manpower by providing ready-to-work 
and high quality workers for national and also 
international needs. As stated by Komariah 
(2010), vocational high school is an education 
institution responsible to prepare students for 
labor market and nation-building effort. 

Prior to 1970, vocational high school 
and regular high school have the same study 
duration: three years. In 1970, as stipulated in 
through the First PELITA (Five-Year Build-
ing, or Pembangunan Lima Tahun in Indonesian 
term) Program, Indonesian government built 
eight four-year program engineering vocation-
al high schools under the banner of ‘Proyek 
Perintis Sekolah Teknologi Menengah Pembangunan’ 
(‘Development Engineering High School Ini-
tiative Project’). In 1974, Indonesian govern-
ment built four more four-year program voca-
tional high schools – this time with agriculture 
as the concentration. The goal of this project 
is to prepare industrial technicians or workers 
with engineering skill possessing (1) initiative 
attitude, (2) ability to work and love the work, 
and (3) ability to understand, manage, and 
implement the ideas of engineers from upper 
level and to provide guidance to the technical 
workers from lower levels. The four-year pro-
gram is expected to provide supports for vo-
cational high schools in producing skilled 
workers with competitive edge. All of the 
goals of four-year program vocational high 
schools are in national education standard, 
specifically the standards for the graduates. In 
the Regulation of the Minister of Education 
and Culture No. 20 of 2016,  the competence 
standard of the graduates (Standar Kompetensi 
Lulusan/SKL) is the formula of qualification 
criteria for graduates, which are achieved 
upon the completion of a series of programs 
and education in the area of attitude, 
knowledge, and skills.  
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In order to be able to achieve the goals 
of the Development Engineering High School 
Initiative Project – which is now known as 
four-year program vocational high schools – 
the Directorate of Vocational High School 
Administration focuses on the improvement 
of curiculum, learning and teaching process, 
and evaluation process. To take everything 
one step further, the Directorate also focuses 
on the improvement of teacher profession-
alism and builds cooperation with parties in-
volved in business sector and industrial sector 
(DUDI). However, there were doubts related 
to the effectiveness of four-year program 
vocational high school as The National Statis-
tics Board (Badan Pusat Statistik/BPS) released 
data related to the number of unemployment 
in Indonesia in 2014. The data show that 
there were 2.179 million unemployed gradu-
ates of vocational high schools, which is 
15.15% of the total number of unemployment 
in Indonesia for above-15-year-old workforce. 
The number is an accumulation of all un-
employed graduates of four-year program vo-
cational high schools and the graduates of 
three-year program vocational high schools. 
There were no distinction made between the 
graduates of four-year program vocational 
high schools and those of three-year program  
vocational high schools in the data presented 
by BPS although both of them do not follow 
the same education process. This phenome-
non then made us wonder about the quality 
of the graduates of both programs and the 
differences. Table 1 shows the number of 
open unemployment with VHS education. 

Table 1. Vocational high school graduate 
unemployment data in 2011-2014 

Year Total Number 

2011 2,270,873 
2012 2,085,474 
2013 2,122,850 
2104 2,179,886 

 
The questions related to the worth or 

merit of four goals of the four-year program 
VHSs can only be answered through eval-
uation. Stufflebeam and Shinkfield (1984) 
define evaluation as ‘systematic assessment of the 
worth or merit of some objects’. In this case, 

evaluation is conducted to define the worth or 
merit of the goals of four-year program voca-
tional high schools. Stufflebeam, Madaus, and 
Kellaghan (2000) state that the process of 
evaluation should not be alien to the process 
of comparing. The evaluation of the worth or 
merit of the four-year program VHSs is 
conducted by comparing the competence of 
the graduates of both programs. The compe-
tence of the graduates is measured with the 
standards set by schools of origin as the pro-
vider of education services, the standards of 
DUDI (in terms of the performance of the 
graduates) as the employer of the graduates, 
and the personal standard of the graduates 
(level of satisfaction) related to their jobs. 

Method 

The goal of this evaluative research was 
to gain insights into the quality of education 
provided in both programs (three-year pro-
gram and four-year program) of vocational 
high schools. The method applied in this re-
search was Discrepancy Evaluation Model 
(DEM) developed by Provus. The Discrep-
ancy Evaluation Model identifies discrepancy 
between the standards used as the basis of 
assessment and the performance in reality 
(Kaufman & Susan, 1982, p. 127). This re-
search used three-year program vocational 
high schools’ graduates as the basis of assess-
ment. The performance of the graduates of 
the three-year program vocational high school 
was set to be the basis or standards of assess-
ment because it was the basis of the innova-
tion that was known later as four-year pro-
gram vocational high school. Inovation in this 
case is the production of something better 
than the existing product or program. 

This research was conducted in eight 
three-year program VHSs and eight four-year 
program VHSs. All of the selected four-year 
program VHSs were part of the early four-
year program initiative. On the other hand, all 
of the selected three-year program VHSs were 
selected based on the similarities with the se-
lected four-year program VHSs in terms of 
the area of the school location. The respon-
dents included all parties involved in the man-
agement of the vocational high schools, such 
as (1) head master, (2) vice head master, (3) 
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head of skill programs, (4) labor market 
coordinator, (5) guidance and counseling co-
ordinator, (6) alumni, and (7) business sector 
and industrial sector. Table 2 shows detailed 
information about the respondents involved 
in the research. 

Table 2. Research respondents 

No 
Research 
Subjects 

four- 
year 

program 

three-
year 

program  
Total  

1 Head Master 8 8 16 
2 Vice Head 

Master 
32 32 64 

3 Head of Skill 
Program  

40 40 80 

4 Special Labor 
Market 
Coordinator 

8 8 16 

5 Guidance 
and 
Counseling 
Coordinator 

8 8 16 

6 Alumni  40 40 80 
7 DUDI  40 40 80 

Total 176 176 176 

 
The research data were collected using 

questionnaire, observation, interview and doc-
umentation. The questionnaire in the data 
collection process was distributed to reach the 
opinions from schools and parties in DUDI 
about the competence of the graduates from 
both programs. In addition, the distribution 
of the questionnaire was also conducted to 
gain insights into the level of satisfaction of 
the graduates related to their jobs. The result 
of the validity test using a questionnaire show-
ed that the instrument used was capable of 
measuring the data validly. The instrument 
reliability estimation shows that the question-
naire had the reliability coefficient as much as 
0.83 which can be categorized as reliable. In 
collecting the supporting data related to the 
graduates, this research used not only a ques-
tionnaire but also observation, interview and 
documentation. The validity of the interview 
guide and observation guide was tested by ex-
perts via expert judgement. 

In order to make the data fit to be pres-
ented in the form of tables and diagrams, the 
collected data from various instruments were 
processed through tabulation and analysis 

process using the descriptive statistics. In this 
step, the qualitative data were projected as a 
support for quantitative descriptive findings. 

Findings and Discussion 

The result of the data analysis on the 
competence, performance, and level of satis-
faction of the graduates of the four-year pro-
gram vocational high schools in comparison 
with that of the graduates of the three-year 
program  vocational high schools is described 
as follows. 

The Graduates’ Competence 

There are 11 aspects studied in this re-
search, including team-work, discipline, ethics, 
tenacity, theoretical knowledge, practical skill, 
confidence, carefulness, creativity, sense of 
responsibility, and leadership. Figure 1 shows 
the competence of the graduates of four-year 
program and three-year program vocational 
high schoosl from the standpoint of school. 

 

Figure 1. The competence of vocational high 
school graduates from the standpoint of 

school 

Upon the analysis on the above-men-
tioned aspects, from the standpoint of school 
– represented by head masters and vice head 
masters – all of the graduates of four-year 
program vocational high schools possess ‘very 
good’ competence. This result is better than 
the result for graduates of three-year program 
vocational high schools in which only 64% of 
them are in ‘very good’ category and the rest 
(36%) are in ‘good’ category.  
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Figure 2. Aspects of competence of 
vocational high school graduates 

The result of the assessment on all of 
the aspects shows that the graduates of four-
year program vocational high schools are 
better in seven out of eleven assessed aspects 
(teamwork, discipline, tenacity, theoretical 
knowledge, confidence, creativity, and leader-
ship). On the other four aspects, the compe-
tence of the graduates from both programs 
are in the same level. The superiority of the 
graduates of the four-year program vocational 
high schools on the seven aspects resulted 
from their rich experienced gained in a longer 
internship program (or Praktik Kerja Lapangan 
(PKL) in Indonesian term). This longer intern-
ship program facilitated the students of four-

year program vocational high schools with 
proficient time for in-class knowledge inter-
nalization. In addition, the longer internship 
program made the students more experienced 
in problem-solving activities in the real daily 
work. The superiority of the four-year pro-
gram vocational high school graduates in the 
seven aspects made them more competent at 
the business world. Figure 2 shows the com-
petence of the graduates of both programs in 
every measured aspect. 

The Performance of the Graduates 

In this research, the performance of the 
graduates from both programs is also ana-
lyzed from the standpoint of business sector 
and industrial sector (DUDI), specifically their 
aspects of competence. There are 11 aspects 
measured, including teamwork, discipline, 
ethic, tenacity, theoretical knowledge, practi-
cal skills, confidence, carefulness, creativity, 
sense of responsibility, and leadership. Figure 
3 shows the comparison in terms of perfor-
mance of the graduates from both programs. 

 

Figure 3. The performance of vocational high 
school graduates 

The research result shows that 36% of 
the four-year program vocational high school 
graduates are in ‘very good’ category, whereas 
64% of them are in ‘good’ category. The over-
all performance of the graduates of four-year 
program VHSs is better than that of the grad-
uates of three-year program VHSs since all of 
the graduates of three-year program VHSs are 
in ‘good’ category .  
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Figure 4. The performance of the graduates 
from the standpoint of DUDI 

According to the statement of the em-
ployers or DUDI, the four-year program vo-
cational high school graduates show supe-
riority in eight aspects in terms of perfor-
mance. They are superior in eight aspects - 
72.72% of total aspects studied – including 
discipline, tenacity, theoretical skill, practical 
skill, confidence, carefulness, creativity, and 
also leadership (see Figure 4). As in the com-
petence analysis from the standpoint of the 
schools, the superiority in these aspects is 
resulted from the longer internship programs 
which provide the students with richer and 
reliable experience. However, there is some-
thing new and intriguing in this competence 
analysis from the standpoint of DUDI. In the 
aspect of teamwork, the graduates of the 
four-year program vocational high schools are 
inferior to that of the three-year program  vo-
cational high schools. This is driven by the 

fact that the graduates of the four-year pro-
gram vocational high school have the ability 
to accomplish tasks individually since they are 
equipped with higher level of competence and 
experience. 

The Satisfaction of the Graduates 

The satisfaction of the graduates is an 
accumulation the graduates’ personal opinion 
about their jobs. There are nine aspects stu-
died from this standpoint: income, working 
atmosphere, relationship with supervisors, re-
lationship with co-workers, intention to get 
another job, working satisfaction, working fa-
cilities, working environment, and health in-
surance. The data of the satisfaction level of 
the graduates related to their jobs were col-
lected by distributing questionnaires to the 
graduates of vocational high schools.  

 

Figure 5. Satisfaction level of the graduates 

Figure 5 shows the satisfaction level of 
the graduates of the both programs. The data 
show that 67% of the graduates of four-year 
program vocational high schools express ‘very 
good’ level of satisfaction toward their jobs. 
There are 22% of them who express ‘good’ 
satisfaction and 11% of them are in ‘low’ cate-
gory. The level of satisfaction of the four-year 
program vocational high school graduates is 
higher than the level of satisfaction of the 
three-year program vocational high school 
graduates. There are 56% of the three-year 
program vocational high school graduates 
who express ‘very good’ level of satisfaction 
toward their jobs. As many as 33% of them 
are in ‘good’ category and 11% of them are in 
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‘low’ category. The most staggering difference 
is found in the aspect of income; the data 
show that the monthly income of the grad-
uates of four-year program vocational high 
schools is between Rp 1,100,000.00 and Rp 
5,000,000.00, while the income of the grad-
uates of three-year program vocational high 
schools is between Rp 1,000,000.00 and Rp 
2,500,000.00. The income of the graduates of 
four-year program vocational high schools is 
aligned with the level of competence and per-
formance.  

Conclusion and Suggestions 

Conclusion 

In conclusion, the result of the research 
can be concluded as follows: (1) from the 
standpoint of school, the competence of the 
graduates of four-year program vocational 
high schools is superior in seven aspects, in-
cluding: teamwork, discipline, tenacity, theo-
retical knowledge, confidence, creativity, and 
leadership; (2) from the standpoint of the em-
ployers of the graduates (DUDI), the grad-
uates of four-year program vocational high 
schools are superior in eight aspects: disci-
pline, tenacity, theoretical knowledge, prac-
tical skill, confidence, carefulness, creativity, 
and leadership; (3) from the standpoint of 
personal satisfaction of the jobs obtained, the 
graduates of four-year program vocational 
high schools expressed a higher level of satis-
faction, specifically in terms of incomes; (4) 
the competence superiority of the graduates 
of four-year program vocational high schools 
resulted from a longer internship program 
(PKL) which provided students with richer 
skills as well as experience related to problem-
solving activities in real daily work. 

Suggestions 

Based on the conclusion, some sug-
gestions are proposed as follows: (1) reconsid-
er the role of Internship program in the stu-
dents learning process. For optimized results, 
there should be more systematic, effective and 
efficient development, execution, and evalu-
ation in the internship program of the four-
year program vocational high schools; (2) for 
the internship program to be more efficient 

and effective, there should be unified evalu-
ative efforts among all involved parties in 
schools and in business sector and industrial 
sector; (3) the result of the research shows 
that the graduates of the four-year program 
vocational high school are more superior than 
the graduates of the three-year program vo-
cational high school in terms of working com-
petence. Hence, there should be better appre-
ciation for the graduates of the four-year pro-
gram vocational high schools; (4) even though 
the graduates of the four-year program voca-
tional high schools have sufficient skills to 
complete tasks presented individually, there 
should be more team-work-focused learning 
process for them. 
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Abstract 
This research aimed to develop a physics problem-solving skill (PSS) test for grade X students of 
senior high school which met test instrument characteristics and feasibility. The development 
stages included: (a) test designing, (b) test trial, and (c) test revision and preparation. The design-
ing stage included: (1) needs analysis, (2) mapping, (3) drawing conclusion, (4) determining test 
purpose, (5) determining competencies, (6) determining materials, (7) preparing answers, (8) 
writing items, (9) validating content, (10) improving and preparing the test, and (11) preparing the 
scoring guide with PCM. The trial stage consisted of: (1) determining trial subjects, (2) per-
forming trial, and (3) analyzing trial result data based on IRT. The study was performed in 
Kulonprogo involving 281 students. The result shows that the instrument fulfills content validity 
with Aiken’s V of 0.95 to 0.98. Based on INFIT MNSQ criteria, 52 items fit PCM, item difficulty 
index ranges from -1.47 to 0.88, meaning that all items are good, and information function 
analysis and SEM show that the test  fits the ability between -1.3 and 2.7. Therefore, the test 
instrument meets the characteristics and feasibility to measure physics PSS in high school.  

Keywords: problem-solving skill, testing, physics, assessment 
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Introduction  

Assessment in education must be per-
formed in order to measure student’s cogni-
tive skills. It is expected to increase the suc-
cess of learning process. Thus, a series of test 
assessment instruments should be developed. 

A test is a planned measurement instru-
ment used by educators to give an opportu-
nity to students to show their achievement 
and it is related to predetermined objectives 
(Cangelosi, 1995). A test can show the success 
rate of teaching based on target aspects. Its 
preparation is adjusted to its purpose, e.g. a 
summative test is used to measure student’s a-

chievement, formative test is to measure the 
success of learning process and a diagnostic 
test is to examine student’s difficulty before a 
teaching and learning process.  

There are other test types used to mea-
sure certain skills, such as cognitive, affective 
and psychomotor skills. A test has many va-
riations in its preparation, i.e. multiple choice, 
sentence completion, listing, true-false, essay,  
matching, and modified form (Tonidandel, 
Quiñones, & Adams, 2002) Therefore, a test 
should be developed consistently, adjusted to 
its form and measurement purpose.  

Problem solving is a skill which should 
be improved in the 21st century. Indonesia is a 

http://dx.doi.org/%2010.21831/reid.v3i2.14982
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developing country in terms of education, so 
problem-solving skill (PSS) is a skill which 
must be mastered by students in Curriculum 
2013 (K-13). Rating in K-13 is done in the 
form of authentic assessment that assesses the 
start of the input, process and results (out-
puts) of learning, including attitudes, knowl-
edge and skills. An assessment technique is 
relevant with the scientific learning process 
and able to assess the students’ ability in the 
teaching and learning process and results. Re-
gulation of Minister of Education and Culture 
No. 59 of 2014 states that problem-solving 
skill is required to achieve the objectives of K-
13 to give students the life skills to be an indi-
vidual and citizen who is faithful, productive, 
creative, innovative, and affective, as well as 
able to contribute to social life, nation, coun-
try, and world civilization. This skill is expect-
ed to produce scientific students (Nadapdap 
& Lede, 2016). Therefore, problem-solving 
skill test should be developed. 

Problem-solving consists of four parts: 
(1) understanding a problem; (2) preparing a 
plan for solution; (3) performing a plan; (4) 

reexamining   o  lya, 1957). The indicators of 
problem-solving development according to 
Helaiya (2010) are including: (1) the ability to 
identify problem and problem-solving pro-
cess; (2) the ability to define problem by 
thinking about different situations from the 
reality; (3) the ability to think of many possi-
ble alternatives of some solutions; (4) the abil-
ity to verify result of solution; and (5) the abil-
ity to verify in a solution acquisition process. 
Therefore, the aspects of a problem-solving 
test can be developed, including: (1) under-
standing; (2) planning a solution in problem 
solving; (3) describing a problem; (4) finding a 
way to solve a problem according to the plan-
ned solution; (5) bringing about a problem; 
and (6) evaluating the problem solving result 
assessment (Helaiya, 2010). 

 In physics teaching, PSS is the main 
topic in physics education research (PER) be-
cause it has long-term benefits. Further, phys-
ics PSS can help students understand the con-
cepts of physics in real terms.  

The most important part in teaching 
physics is students are expected to understand 
the real world. The theory of learning is based 

on one’s process with its various interactions 
to gain experience which makes one have 
changes in cognitive, affective and psycho-
motor skills (Slameto, 2010). 

According to Bloom, cognitive process 
thinking consists of Lower Order Thinking 
which consists of abilities to memorize, un-
derstand and apply, and Higher Order Think-
ing which consists of the ability to analyze, 
evaluate and create. PSS is a part of higher 
order thinking (Carvalho et al., 2015). Higher 
order thinking skills (HOTS) are: (1) higher 
order thinking at the upper part of Bloom’s 
cognitive taxonomy, (2) teaching purpose be-
hind cognitive taxonomy which can prepare 
students to perform knowledge transfer, (3) 
ablility to think, which means that students 
can apply the knowledge and skills that they 
develop during the learning process in a new 
context (Brookhart, 2010).  

PSS can be measured by using a test 
which is consistent with the purpose of stu-
dent’s higher order thinking. Besides, the test 
which is used has to require the use of knowl-
edge and skills in the new situation. In order 
to assess the HOTS, something new should 
be used. One of the ways to do that is using a 
test which is in the valid category — a test 
which is aimed to measure the HOTS. 

One of the modern measurement the-
ories is called Generalized Partial Credit 
Model (GPCM). GPCM is the improved Par-
tial Credit Model (PCM). The PCM discrimi-
nant items are constant or 1, while the value 
GPCM discriminant varies. PCM is also ap-
propriate for analyzing the response to the 
measurement of critical thinking and concep-
tual understanding in science (Istiyono, 2016). 
PCM was developed to analyze the test items 
that require several steps to resolve.  

GPCM can be applied to tests, which is 
done with the steps that are clear for the test-
ee. A physics achievement test is a test admin-
istered following the exact steps. Therefore, 
GPCM is expected to be applied properly.  

Multiple-choice test has advantages, in-
cluding: (1) the material being tested can co-
ver most of the learning materials, (2) the 
students' answers can be corrected easily and 
quickly, and (3) the answers to each question 
is obviously right or wrong, so it is an objec-
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tive assessment (Istiyono, 2016). Therefore, 
using a multiple-choice item test to measure 
the problem-solving skills is good to do. 

Assessment in education uses two kinds 
of measurement theories: classical measure-
ment theory and modern measurement theory 
or item response theory (IRT). The classical 
test theory (CTT) is also called the True-Score 
Classical Theory. The CTT is so named for 
the elements of this theory have been devel-
oped and applied for a long time, but still sur-
vive today (Suryabrata, 2002). According to 
the classical theory of measurement, measur-
ing by using measurement score result is u-
sually conducted partially based on the steps 
that must be taken in order to correct an an-
swer items. Scoring is conducted at every step 
and score each item participant adds a score 
obtained by the students of each step, and the 
ability is estimated by the raw scores.  

A scoring model is not necessarily right, 
because the level of difficulty of each step is 
not taken into account. Since a test is an in-
strument that provides stimulus in the form 
of a command or a question which requires a 
response from the test participants, the re-
sponse which is given by the test participants 
stated in a score is easy to interpret. 

In addition, the scoring results of a mul-
tiple choice test is gained by the use of a di-
chotomous model, which means that if the 
item response is correct, it is given a score of 
1 and if the response is wrong, it is given a 
score of 0. Teachers do not use polytomous 
scoring models that would be more equitable 
because it considers item response measures. 
These dichotomous scoring models have yet 
to appreciate the steps of problem solving, 
because different error rates will result in the 
same score of 0. Dichotomous scoring mod-
els are certainly less fair. One of the scoring 
guidelines that can be selected is the provision 
of each category, as presented in Table 1. 

HOTS is interdependent with students’ 
problem-solving skill. Physics PSS can really 
help students solve physics problems in learn-
ing. With that skill, students are expected to 
solve a given problem with an effective solu-
tion. An accurate solution is seen based on 
the aspects to be measured, the aspects which 
measure students’ problem-solving skill con-

sistent with a students’ operational stage of 
formal thinking. High school students are 17 
years old in average, an age when they can 
think abstractly and logically which is catego-
rized as problem solving stage. 

Table 1. Scoring category & description 

Category Guidelines 

Category -1 The students are wrong in writing the 
concepts used and the results are 
wrong. This is indicated by the 
students that answer question one 
and also one of the reasons 

Category -2 The students are wrong in writing the 
the concepts used but the results can 
be correct. This is indicated by the 
students’ correct answer to questions 
wrong basis. 

Category -3 The students are correct in writing 
the concepts used but the end result 
is wrong. This is indicated by 
students’ wrong answer to the 
question and correct reason. 

Category -4 The students are correct in writing 
the concepts used and the results are 
correct. This is indicated by the 
students’ correct answer to questions 
and correct reason. 

(Istiyono, 2016) 
 

Thinking skill is required in scientific 
thinking. Further, scientific thinking is in-
volved in hipothetico-dedutive and inductive 
types (Piaget, 2005). Scientific thinking is 
working effectively and systematically, as well 
as proportionally. In terms of PSS, at that age, 
students can draw conclusions and interpret 
and develop hypotheses.  

However, the existing test did not de-
scribe the skill which demands thinking con-
sistent with the optimization of the charac-
teristics of student’s ability (Eraikhuemen & 
Ogumogu, 2014). Therefore, the higher the 
characteristics of the cognitive development 
stage, the more orderly and abstract the stu-
dents’ thinking. 

The appropriate assessment to get in-
formation on student’s thinking skill based on 
characteristics is by giving an appropriate test 
for measuring the thinking competence level. 
However, the current development of assess-
ment is only based on the Classical Theory as-
sumption in which scoring is performed step 
by step and student’s score per item is gained 
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by adding the student’s score in every step, 
and the skill is estimated by raw scores. Thus, 
an assessment which can cover the thinking 
skill level such as problem identification to as-
sessment should be developed (Gok, 2010). 
Therefore, a physics problem-solving skill test 
instrument was developed for grade X stu-
dents of high school. The purpose of the stu-
dy was to produce an instrument to measure 
physics PSS in grade X students in their even 
semester and to get the characteristics of the 
physics PSS assessment instrument. 

Method 

This study is a developmental study 
with quantitative approach. The instrument 
development used in this study was the modi-
fied Orindo and Antonio model (Oriondo & 
Dallo-Antonio, 1998). The developed assess-
ment instrument was a physics PSS test for 
grade X students in their even semester of 
2016/2017 academic year. 

Population 

The study was performed in public high 
schools (or Sekolah Menengah Atas Negeri – 
SMA Negeri) in Kulonprogo Regency, Yogya-
karta, i.e. SMA Negeri 1 Wates, SMA Negeri 2 
Wates and SMA Negeri 1 Pengasih. The trial 
subjects were 281 students. The sample con-
sisted of the students who had received simi-
lar tested materials in the three schools and 
they were selected not based on ranking.  

The valid instrument was used in the 
form of a PSS test instrument packed in two 
packages of materials, each containing 30 
questions with 8 anchor items of multiple-
choice type reasonably ready for use in em-
pirical testing. Testing is done by testing the 
instrument to 281 students. 

The respondents were chosen from the 
class which had studied the materials of elas-
ticity, static fluid, temperature and heat and 
optical equipment. They were classes X of 
SMA Negeri 2 Wates, SMA Negeri 1 Wates, 
and SMA Negeri 1 Pengasih Kulon Progo. 
The test results were analyzed by reference of 
the test using the criteria of acceptance of in-
strument suitability with Rash model, seen 
from the mean value of INFIT MNSQ (Mean 

Of Square) which ranged from 0.77 to 1.33 
(Adams & Khoo, 1996, p. 30). 

The trial sample in the analysis by IRT 
consisted of 281 students, who were required 
in IRT model research. Some experts consider 
that the bigger the sample size, the better the 
measurement result will be. One of the bases 
for using 281 students as the trial sample was 
Shin, who was using 200 to 1000 (Shin, 2009). 
Therefore, the 281 students used in this mea-
surement was considered adequate. 

Data Collection Technique  

The instrument development was based 
on the aspects and sub-aspects of PSS test, 
including: (a) test design, (b) test trial, and (c) 
test revision and preparation. Meanwhile, the 
instrument designing stage consisted of: (1) 
needs analysis, (2) mapping, (3) drawing con-
clusion, (4) determining test purpose, (5) de-
termining tested competencies, (6) determin-
ing tested materials, (7) preparing test an-
swers, (8) writing items, (9) validating content 
by expert, (10) improving and preparing test, 
and (11) preparing scoring guide with Partial 
Credit Model (PCM). The trial stage consisted 
of: (1) determining trial subjects, (2) perform-
ing trial, and also (3) analyzing the trial result 
data based on IRT.  

Figure 1 shows the test development 
stage. The test developed was a physical test 
used in high school with problem-solving as-
pect. The test was developed in the form of a 
multiple choice item consisting of 60 items 
including 8 anchor items. The test developed 
yielded 2 sets of problems with package A of 
30 questions and package B of 30 questions. 
Each package has 8 anchor items. 

The data analysis employed in this study 
was Partial Credit Model 1 PL (PCM 1-PL) 
for the testing item fitness of the physics PSS 
test for grade X students of high school. 
Based on IRT, the sample was adequate and 
good according to PCM 1-PL model (Adams 
& Khoo, 1996). The content validity analysis 
was performed qualitatively by material ex-
perts using Aiken index. The content validity 
analysis was performed qualitatively by mate-
rial experts using Aiken’s V index. Based on 
the index, the item was valid if the minimal 
Aiken’s V is 0.87 (Aiken, 1980). 
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Figure 1. Phases of test development 

The data analysis was performed on se-
veral aspects, including (1) the fitness of in-
strument items, (2) the reliability, (3) the item 
characteristic curve (ICC), (4) the difficulty 
index, and also (5) the total information func-
tion and standard error measurement (SEM). 
The goodness of the fit test for the overall 
test and testees (case/person) was based on 
the average INFIT Mean of Square (Mean 
INFIT MNSQ) and its standard deviation, or 

by the observation of the average INFIT t 
(Mean INFIT t) and its standard deviation. If 
the average INFIT MNSQ was approximately 
1.0 and its standard deviation was 0.0 or the 
average INFIT t was approaching 0.0 and its 
standard deviation was 1.0, then the whole 
test fits the model. An item or testee/case/ 
person fits a model in the INFIT MNSQ 
ranging from 0.77 to 1.30. An item was good 
if the difficulty index was over -2.0 or less 
than 2.0 (Hambleton & Swaminathan, 1985). 
The test reliability was tested by testing the in-
formation function and the following criteria 
presented in Table 2. 

Table 2. Criteria of ideal score 

Score Criteria 
Realibility 

Category 

>0.94 Excellent 

0.91 – 0.94 Very Good 

0.81 – 0.90 Good 

0.67 – 0.80 Acceptable 

<0.67 Questionable 

Findings and Discussion 

The development resulted in a prob-
lem-solving skill test with two sets of prob-
lems, coded A and B, each consisting of the 
materials of: elasticity, static fluid, temperature 
and heat, and also optical instruments. Table 
3 shows the item distribution with eight items 
as the anchor items with the aspects of identi-
fication, planning, application, and also assess-
ment. 

Table 3. Distribution test 

Subject 
Elasticity Static Fluid 

Temperature and 
Heat 

Optic 
Aspect/ Sub aspect 

Identify Distinguish 1a* 1b* 8a 8b 17a 17b 24a 24b 
Identify 2a 2b   25a *25b* 

Plan Formulate 3a 3b 9a 9b, 10a 10b 19a 19b  
Devise 4a 4b   26a 26b 

Apply and 
Execute 

Connect 5a 5b 12a 12b, 11a 11b, 16a *16b*  28a 28b 
Apply  13a 13b 21a *21b* 

20a, 20b, 18a 18b 
29a 29b 

 Analyze 6a 6b 14a* 14b* 23a* 23b* 27a*, 27b* 

Evaluation Investigate 7a *7b*  22a 22b 30a 30b 
Conclude  15a 15b   
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The research product was validated by 
two assessment experts and five practitioners 
to assess the feasibility. Aiken index is in the 
range of 0.8 to 1.00. It can be interpreted that 
all of the items have good content validity and 
have supported overall content validity. 

The fit goodness was tested for overall 
test items. The fitness of the overall test items 
used the principle developed by Adams and 
Khoo (1996, p. 30) based on INFIT Mean of 
Square (Mean INFITMNSQ) and its standard 
deviation or observing the average INFIT t 
(Mean INFIT t) and its standard deviation. 

If the average INFITMNSQ was ap-
proximately 1.0 and its standard deviation 0.0 
or the average INFIT t approached 0.0 and its 
standard deviation 1.0, the overall test fits 
PCM 1-PL model. Table 4 shows the average 
INFITMNSQ is 1.00 and its standard devia-
tion 0.02, so the overall test fits PCM 1 PL 
model. 

The fitness determination of each item 
followed the principle of Adams and Khoo 
(1996, p. 30) in which an item fits the model if 
INFIT MNSQ ranges from 0.77 to 1.30. With 
INFIT MNSQ as the item acceptance limit or 
fit according to the model (ranging from 0.77 
to 1.30) and by using the INFIT t from -2.0 to 
2.0, the items which met the goodness of fit 
were found. The INFIT MNSQ value ranged 
from 0.99 to 1.03. With INFIT MNSQ as the 
item acceptance limit or fit according to the 

model (ranging from 0.77 to 1.30), all of the 
52 items fit the PCM. 

Table 4. Testing the statistic fit parameter 
level 

No Test Parameter 
Item 

estimation 
Case 

Estimation 

1 Average and 
std.deviation -0.25 ± 0.28 0.17 ± 0.02 

2 INFIT MNSQ 1.00 ± 0.02 1.00 ± 0.12 
3 Outfit MNSQ 1.00 ± 0.02 1.00 ± 0.12 
4 INFIT ZSTD  0.09 ± 0.75 0.06 ± 1.84 
5 Average 

difficulty 
1.00 ± 0.95 

6 Estimate 
Reliability 

0.8 

 
The result of the reliability testing 

shows that the value of the reliability of the 
instrument is 0.28. Based on the relative val-
ue, the whole item is reliable as it corresponds 
to the reliability of the interpretation data of 
the Rasch model sufficiently categorized. 

Figure 2 shows the goodness of item 
with an analysis by quest. Based on results of 
the analysis, it can be concluded that the en-
tire test items are in accordance with the PCM 
model with the whole item being within the 
range of INFIT MNSQ PSS from 0.77 to 
1.33 and using INFIT t with the limit of -2.0 
to 2.0 in accordance with Figure 2 that no 
item exceeds the acceptance limit. In conclu-
sion, 52 items fit the PCM model. 

 

 

Figure 2. Goodness of fit instrument 
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Based on the result of analysis, the re-
liability of the instrument is 0.80. The reliabil-
ity is adequate. The instrument has adequate 
strength and reliability because it consists of 
the items which have high information func-
tion (Hambleton & Swaminathan, 1985, p. 
94). It may be because the test fits the skill of 
the tested students.  

An item is categorized as good if the 
difficulty index is higher than -2.0 or less than 
2.0 (Hambleton & Swaminathan, 1985, p. 36). 
Based on the analysis result, the items difficul-
ty is between -0.95 and 1.0 with an average of 
0 and standard deviation of 0.32. Therefore, 
based on the difficulty level, 52 items are 
good. The average difficulty of the aspect of 
problem-solving skills are shown by Table 5. 

Table 5. Average difficulty of the aspect of 
problem-solving skills                                                                                                                                                                                                               

Aspect Difficulty 

Identify -0.13 
Plan -0.16 
Apply and Execute 0.20 
Evaluate  0.54 

 
Construct validity is empirically proven 

by goodness of fit in the partial credit model 
(PCM). Table 4 shows the average value and 
standard deviation of INFIT MNSQ are 1.00 
and 0.02, respectively, so the test fits PCM 1 
PL. This means that the test is empirically val-
id. The test contains valid aspects of the PSS. 
This is because: (1) the items were developed 
consistently with the appropriate instrument 
item development procedure, (2) the items 
were developed from indicators derived from 
the aspects of the problem-solving skill and 
physics materials, (3) the test consisted of 52 
items whose content validity was examined 
through expert judgment, and (4) the tryout 
respondents (students) worked on the test se-
riously (Istiyono, Mardapi, & Suparno, 2014). 
The difficulty level b for good item varies be-
tween -2.00 and 2.00. An item with the dif-
ficulty level of -2.00 is very easy, while that 
with the difficulty level of 2.00 is very diffi-
cult. Based on the test characteristics, the 
problem-solving skill test had the reliability 
coefficient, test information function, and es-
timation parameter which were reliable and 
had high stability. 

 
 

 
 
 
 
 
 
 
 

Figure 3. The percentage of difficulty level of 
aspect 

 
 
 
 
 
 
 
 
 
 

 
 

Figure 4. The percentage of difficulty level of 
sub-aspect 

Figures 3 and 4 show the percentage of 
the aspects and sub-aspects that have been 
tested. The percentage of the results indicates 
that the frequency of students’ responses to 
the per item categories of each aspect and the 
sub-category is put into category one, two, 
three and four. The first category states that 
the frequent answers are with a score of one 
whereas a score of four is expressed by the 
fourth category. 

The percentage of each difficulty level 
of each item is shown in Figure 3. It shows 
that the highest difficulty level is in the appli-
cation aspect. Category 1 percentage shows 
that most students answer correctly in score 1, 
so the item is difficult. Figure 3 shows that 
the percentage of the application in category 1 
is 64 and that in category 4 is 6. Figure 4 
shows the  level of difficulty of each aspect of 
the problem-solving skill. 

The differences between the classical 
theory and the modern theory in educational 
assessment can be illustrated by five students 
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A, B, C, D, and E taking the test as many as 5 
items with five alternatives type. The wrong 
item was given a score of 0 and a maximum 
of four is given to the correct answer. 

 The most difficult aspect is the evalu-
ation and implementation aspect. This shows 
that the students’ problem-solving skill in e-
valuation and implementation aspects is still 
low. 

 
 

 
 
 
 
 
 

 
 
 
 
 

 

Figure 5. ICC of item no. 38 

The characteristic of the item is indica-
ted by the item characteristic curve (ICC) and 
the difficulty index. Based on the result of the 
ICC analysis, 52 items are equivalent to the 
number of the questionnaire items developed. 
Figure 5 shows an example of ICC for item 
38. It shows that in Category 1, the ability of 
most of the students is very low  θ = -3), in 
Category 2, the ability of most of the students 
is low  θ = -1), in Category 3, the ability of 
some students is high  θ = 1), in Category 4, 
the ability of most of the students is very high 
 θ = 3). The difficulty level ranges from small 
to large sequential categories 1, 2, 3, and 4. 

Based on Figure 6, the measurement in-
formation is in the range of the ability of -1.3 
to 2.7. Therefore, the test instrument is suit-
able to be used for the students with -1.3 to 
2.7 so that in that range, information function 
shows the ability level estimated by the test 
(Thorpe et al., 2007, p. 179). The assessment 
of learning achievement in physics is an as-
sessment of the results of the physics learning 
process which is a number that describes the 
characteristics of individual students. 

 
 
 
 
 
 
 

 
 
 

 

Figure 6. Information function & Standard 
Error Measurement (SEM) 

The relationship between the informa-
tion function and SEM shows the grand con-
tribution of the test to expressing the latent 
ability as measured by the test. The greater the 
value of IF given by the item on the test, the 
fewer the measurement errors. Therefore, the 
test is suitable to be used in measuring stu-
dents’ problem-solving skill in the ability cate-
gories of medium, low, and high.   

Based on the discussion, the test is fea-
sible to use in measuring students’ PSS, be-
cause: (1) the developed items were consistent 
with the appropriate instrument item develop-
ment procedure, (2) the items were developed 
from problem-solving indicators, (3) the test 
consists of 52 items whose content validity 
was examined through expert judgment, and 
(4) the tested respondents (students) did the 
test seriously because they were observed by 
their teachers. This was consistent with the 
finding of Istiyono et al. (2014). Therefore, 
the instrument is expected to be able to be 
used to measure problem-solving skill appro-
priately. Problem-solving assessment can help 
students understand a problem quickly (Gok, 
2010). Thus, this instrument can be used to 
measure the exact problem-solving skills.  

Conclusion  

The problem-solving skill instrument 
developed in the form of a multiple choice 
test is based on the problem-solving skills in 
the physics materials of elasticity, static fluid, 
temperature and heat and optics consisting of 
set A and set B each wih 8 anchor items has 
52 items.  
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The problem-solving skill test fulfills 
the content validity by expert judgment and 
has empirical evidence of construct validity 
which fits Partial Credit Model (PCM) based 
on polytomous data of four categories. The 
reliability PSS test has met the requirement 
(reliability coefficient of 0.79). In terms of dif-
ficulty level of 52 test items, it is good, be-
tween -2 and +2. Thus the test is suitable for 
measuring the problem-solving ability of stu-
dents in medium, low and high category of 
tray. 

Based on the information function, the 
PSS test is appropriate for measuring stu-
dents’ problem-solving skill from -1.3 to 2.7 
with a good item difficulty level. Therefore, 
the test is qualified and so it can be used to 
measure the physics problem-solving skill of 
grade X students of high school. 
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Abstract 
This research aimed to evaluate the implementation of Population Education in senior high 
school in terms of (1) learning process, (2) learning materials, (3) evaluation process, (4) course 
outcome, (5) teachers’ role, (6) perception of Population Education, and (7) factors supporting 
and inhabitting Population Education. The research subjects were one teachers’ supervisor, three 
teachers, and 65 students. The data were collected through questionnaires, interviews, and docu-
mentation and analyzed quantitatively using descriptive statistics. The qualitative data collected 
through interviews were used for deeper explanation. The research findings were: (1) the teaching 
process was not quite appropriate, (2) materials for Population Education were available and ef-
ficient, (3) the evaluation process was not appropriate, (4) the students were satisfied with the 
teachers’ role, (5) the students’ perception of Population Education was very positive, and (6) the 
constraints in Population Education included (a) limitation in time, (b) too many extracurricular 
activities, (c) rapid change of data, and (d) the validity of materials. 
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Introduction  

Education is very important for human 
being. Moore (2015, p. 1) says that: ‘Changes in 
society are often in more demands being placed on our 
education system’. Further, as stated in Law No. 
20 of 2003, Indonesian national educational 
system ensures equal opportunity, improve-
ment of quality, relevance and efficiency in e-
ducation to meet various challenges in the de-
velopment of local, national, and global lives 
changes (UNESCO, 2015, p. 1). Syamsudin, 
Budiyono, and Sutrisno (2016, p. 26) inform 
that the goal of education in Indonesia is to 
develop learners’ potentials so that they be-
come Indonesian individuals with faith and 

fear of God, noble morals, good health, great 
knowledge, high competency, creativity, and 
independence, and become individuals who 
are democratic and responsible. In order to 
reach its education objectives, Indonesian go-
vernment elaborates the curriculum which 
contains the objectives and strategy to achieve 
the education goals. In line with this opinion, 
Indonesian National Education Law of 2003 
defines curriculum as “...a set of plan and regula-
tions about the aims, content, materials of lessons and 
the methods employed as guidelines for implementation 
of learning activities to achieve given education objec-
tives” (Dharma, 2008). 

Population Education is one of the 
teaching programs delivered in schools. It is a 
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program introduced due to the rapid popula-
tion growth in both the industrial and devel-
oping countries. In early 1960s, the study of 
human reproduction, birth control, and also 
investigation of the cause and effect of popu-
lation was included into the school curriculum 
(Sulistyo, 1997, p. 26). In secondary schools, 
the government integrated Population Educa-
tion topic into six subjects: Biology, Geogra-
phy, Economics, Civics, Physical Education, 
and Anthropology with the use of the integra-
tive approach. 

Though Population Education has been 
introduced in Indonesian formal education 
many decades ago, some problems still occur. 
There are still significant differences between 
the ideal situation (self-reported) and the ac-
tual practice related to teachers' roles in teach-
ing Population Education. This difference in-
dicates that there are role conflicts for teach-
ers in teaching Population Education. Some 
observable barriers related to the implemen-
tation of Population Education are the lack of 
teachers’ knowledge and skill, and also the 
lack of teachers' autonomy in carrying out 
teaching activities. 

Education 

John Dewey (Ornstein & Levine, 1989, 
p. 10) considers education as a social process 
by which the groups of immature members, 
especially children, learn to participate in a 
group life. Thus, through education, children 
receive knowledge about their cultural her-
itage and learn to use it in problem solving. 
Hills (1986, p. 50) says that education has two 
principles: passing on knowledge from one 
generation to the next, and providing the peo-
ple with skills which enable them to analyze, 
diagnose, and question something. Education, 
in the narrowed sense, is regarded to be e-
quivalent to instruction. It consists of ‘specific 
influences’ given consciously to bring in the 
development and growth of the students. In 
general, education aims to transmit a common 
set of beliefs, values, norms, and understand-
ing from the adult to the youth. Morality, on 
the other hand, aims to maintain the order in 
a society; to respect people as well as regard 
them holistically (Nayef, Yaacob, & Ismail, 
2013, p. 165).  

Population Education 

Viederman (V. K. Rao, 2001, p. 31) says 
that Population Education may be defined as 
an educational process which assists persons 
to (a) learn causes and consequences of popu-
lation problems; (b) define the nature of the 
problems associated with population process 
and characteristics; and (c) assess the positive 
and effective means by which the society as a 
whole and he/she as an individual can re-
spond to the areas that influence these pro-
cesses in order to enhance the quality of life. 
Rao (2004, p. 34) says that: ‘Population Educa-
tion is an educational program which provides for a 
study of population situation in the family, community 
with the purpose of developing in the students’ rational 
and responsible attitudes and behavior toward that 
situation’. Based on the definition, we can un-
derstand that Population Education is a pro-
gram which provides a study of population 
situation at various levels. It also intends to 
develop rational and responsible attitudes and 
behavior to that situation. 

Learning 

Learning is identified as some kinds of 
change in behavior which is relatively long 
lasting. According to Schunk (2012, p. 3), the 
definition of learning is ‘an enduring change in 
behavior, or in the capacity to behave in a given fash-
ion, which result from practice or other form of experi-
ence’. Learning aims at changing the behavior 
of the learner. Learning is the main activity 
organized in school which has three main cri-
teria: (1) learning involves change, (2) learning 
endures over times, and (3) learning occurs 
through experience. 

Illeris (2009, p. 14) distinguishes the de-
finition of learning into four. First, learning 
can refer to the results of individual learning 
processes. Second, learning refers to individ-
ual psychological processes that lead to altera-
tions or results described as meaning. Third, 
learning, as well as processes of learning, re-
fers to the interaction process among individ-
uals, his/her material, and social environment 
described as meaning. Fourth, learning and 
process of learning are used identically with 
the word teaching. It may be interpreted as a 
result of tacit short circuit between what is 
taught and what is learned. 



REiD (Research and Evaluation in Education) 

The implementation of population education... - 126 
Claver Nzobonimpa & Zamroni 

In the discussion of learning activities, 
Assan (2014, p. 340) insists that learning activ-
ities, especially in adults, have three features, 
including the facts that: (1) the learners devel-
op different outlooks and approaches with 
maturity and/or experience; (2) the learners 
reveal different degrees of independence in 
their learning; (3) the learners exhibit a dif-
ferent amount of involvement in, or different 
approaches to, learning tasks. The type of in-
volvement is often dependent upon the con-
text in which the learning activity takes place. 

As far as learning theories are concern-
ed, we distinguish the following learning theo-
ries: 

Self-directed learning. Borich (2000, p. 273) 
has defined self-directed learning as an ap-
proach to teaching and learning that actively 
engages students in the learning process to ac-
quire the high levels of behavioral complexity 
outcome. Mohammadi and Araghi (2013, p. 
75) assert that self-directed learning refers to 
any self-teaching projects in which the learner 
establishes his specific goal, decides how to 
achieve it, finds the relevant resources, plans 
his strategies, and maintains his motivation to 
learn independently. Bear (2012, p. 28) argues 
that self-directed learning is a process which 
occurs when individuals take initiative, with or 
without the help of others, in diagnosing their 
learning needs, formulating learning goals, 
identifying human and material resources for 
learning, choosing and implementing appro-
priate learning strategies, and also evaluating 
learning outcomes. 

Cooperative learning. Unlike self-directed 
learning, cooperative learning is defined as ac-
tivities that involve groups of students jointly 
working through assigned tasks (after receiv-
ing instruction from the teacher) until all of 
the group members have successfully master-
ed and completed them (Johnson, et al., in 
Thanh, 2014, p. 3). 

Discovery Learning. Joy (2014, p. 32) ex-
plains that learning happens by discovering, 
which prioritizes reflection, thinking, experi-
menting, and exploring. He also suggests that 
the discovery learning approach is closer to 
the concepts of exploration, discovering, in-
vention and the ‘knowledge cannot be trans-
ferred from one person to another’ concept; 

instead, a student needs to experience an e-
vent in order to make it truly meaningful. 

Perception 

In the perspectives of social psycholo-
gy, Walgito (2010, p. 99) defines perception as 
the process of organizing, and interpreting the 
stimulus received into something meaningful. 
In perception, the stimulus may come from 
the outside of the individuals (external) or 
within the individuals (internal). Furthermore, 
Mozkowit and Orgel (Walgito, 2010, p. 101) 
argue that perception is a global response to a 
stimulus. From those definitions, perception 
is viewed as the response to a stimulus or sur-
roundings. Then these responses will be inter-
preted as meaningful information related to 
the stimuli.  

Teacher’s Role in Population Education  

Malik, Murtaza, and Khan (2011, p. 
784) determine the teachers’ role in learning-
teaching processes as the persons who are re-
sponsible to ensure whether the teaching pro-
cess puts emphasis on course context, inter-
personal relationship, or on classroom disci-
pline and control. The following cases are also 
taken into consideration by teachers: (1) the 
kind of learning being promoted by putting 
emphasis on the acquisition of skill, facts or 
understanding; (2) the pattern of communica-
tion in the classroom; and (3) students’ com-
munication, by keeping eye on the way in 
which educational tasks are organized.  

Hudgins et al. (1983, p. 489) distinguish 
six roles of a teacher in the classroom. First, a 
teacher is a transmitter. In this role, his duty is 
to transmit factual information to students. 
Second, he is a socializer; he supervises the 
development of moral values and norms of 
his students. Third, he is an initiator and ad-
ministrator of goals; he initiates and admin-
isters long-range and short-run activities and 
goals of the class membership. Fourth, he is 
an evaluator. He evaluates his students’ aca-
demic performance. Fifth, he is a motivator; 
he motivates his students to realize their a-
chievement potential. Sixth, he is a disciplinar-
ian. His duty is to discipline and apply sanc-
tions in response to the class members’ be-
havior. 
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Method 

The main aim of this research is to find 
out the implementation of Population Educa-
tion in senior high school. This research used 
a mixed method (quantitative data were ana-
lyzed under descriptive statistics method, then 
supported by qualitative data analysis). The 
basic assumption is that the use of both quan-
titative and qualitative methods in combina-
tion may provide a better understanding of 
the research problem and question (Creswell, 
2010). 

The research was conducted in a senior 
high school in Yogyakarta Special Region, 
Indonesia, from January to April 2016. The 
sample consisted of 65 students of class XI, 
three teachers (Sociology teacher, Economics 
teacher, and Geography teacher), and also one 
supervisor. 

Documentation was used to collect the 
Population Education curriculum, students’ 
books, and teachers books. The sample of the 
research is presented in Table 1. 

Table 1. Research sample 

Data source Rate 

Students 65 

Teachers 3 

Principals 1 

Total 69 

Research Variables 

In this research, the aspects evaluated 
are: (1) the efficiency of the learning/teaching 
materials, (2) the appropriateness of the learn-
ing/teaching process and evaluation process, 
(3) the teachers’ and students’ satisfaction on 
Population Education outcome, (4) the effi-
ciency of the evaluation process, (5) Popula-
tion Education outcome, (6) the students and 
teachers’ appreciation of Population Educa-
tion, (7) teachers’ role, and (8) the factors that 
facilitate or inhibit the learning process of Po-
pulation Education.  

Data Collection Techniques  

This research used a variety of data col-
lection techniques, i.e. questionnaires, obser-
vation, and interview. In order to collect the 
quantitative data, questionnaires were given to 

65 students. The qualitative data were collect-
ed through classroom observations and an in-
terview with four teachers of Sociology, Geo-
graphy, Economy and one teacher who is in 
charge of monitoring the social studies pro-
gram. 

Research Instruments 

The research involved the following in-
struments. The first one is observation guide and 
checklist. Observations were conducted in the 
beginning of the semester. Through these ob-
servations, the researchers collected informa-
tion about school and its Population Educa-
tion program. The researchers also checked 
the teacher’s materials, students’ text books 
and some teachers’ facilities through checklist. 

The second instrument is a questionnaire. 
The students were given an open and closed 
questionnaire. The questions were related to 
(1) the efficiency of the learning material, (2) 
the appropriateness of learning/teaching pro-
cess, (3) teachers’ and students’ satisfaction on 
Population Education outcome, (4) efficiency 
of evaluation, (5) Population Education out-
come, (6) students’ and teachers’ appreciation 
of Population Education, (7) teachers’ role, 
and (8) the factors that facilitate or inhibit 
Population Education learning processes. The 
third instrument is an interview guide. The topics 
of the interview were identical with the ques-
tionnaire evaluation aspect.  

Validity and Reliability of Instruments 

Validity assessment was required to 
provide an evidence related to whether the 
instrument indeed accomplishes what it is 
supposed to accomplish (Teo, 2013). In this 
research, the face validity and content validity 
were used to validate the instruments by in-
volving two experts in Social Studies. In order 
to check whether the research instruments 
measured what it was supposed to measure, a 
tryout test was administered. The tryout re-
sults had allowed the researchers to revise the 
content and form of some variables. 

Data Analysis Techniques 

The questionnaire applying modified 
Likert scale which is proposed by Mardapi 
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(2008, p. 23) was administered to 65 students 
and analyzed using descriptive statistics. Table 
2 shows the criteria for learning process, ma-
terial, course, outcome and also perception of 
Population Education. 

This analysis was followed by three key 
stages of analyzing qualitative data. Miles and 
Huberman in Irambona and Kumaidi (2015, 
p. 121) explain that the three stages of qualita-
tive data analysis are data reduction, data dis-
play, and conclusion formulation. The qualita-
tive data were reduced to make them simpler 
to analyze, then were summarized and formu-
lated to a conclusion. This analysis was done 
during data collection, as well as after all of 
the data had been gathered. 

Findings and Discussion 

Findings 

Population Education Learning Process 

Based on the students’ stand point, the 
learning process of Population Education is 
less appropriate. The mean score of the stu-
dents’ rating is 29.6, which means that most 
students chose ‘sometimes’ category. Based 
on the interview with Geography, Economics 
and Sociology teachers and the teachers’ su-
pervisor, it is discovered that Population Edu-
cation is not planned as an integrated lesson. 
The researchers also discover that there are 
some opinions related to Population Educa-
tion, including: (1) Population Education is 
not popular, (2) some teachers do not have 
any concern in teaching Population Education 
in their courses, (3) Population Education is 
not a prominent material in social science 
class, (4) Population Education course taught 
only concerns Indonesia and East Asia issues. 

Learning Materials 

Questions were asked to the students in 
order to discover the efficiency of learning 
material and sources which are used in Pop-
ulation Education learning process. It is re-
vealed that students are satisfied with the ma-
terials. This is reflected by the number of stu-
dents who chose ‘always’ and ‘often’. There 
are 43.07% of the students who chose ‘always’ 
category. Meanwhile, 24 students or 36.92% 
of all students chose ‘often’ category. The rest 
of the sample is in the two remaining catego-
ries. There are 12 students choosing ‘some-
times’ and only one student chose ‘never’ cat-
egory. The mean score of learning material ef-
ficiency is 14.17 and it is included in ‘often 
category’. 

According to the interview with the 
teachers, the researchers discovered that the 
material/books related to Population Educa-
tion are easily found. It is also discovered that 
mass media help teachers to improve and up-
date their learning material. Television, news-
papers, internet and other information tech-
nology help the teachers and students as the 
learning sources of references. 

Evaluation 

The objective of this research is to find 
out whether the students are given assign-
ments and instruction to discuss population 
issues inside/outside of the class. The re-
searchers found that the students’ opinion on 
the evaluation appropriateness is less appro-
priate. There are only seven students (10.77%) 
who chose ‘always’ category. Meanwhile, 16 
out of 65 students (24.61%) chose ‘often’ cat-
egory, while more than half of the students 
chose ‘sometimes’ and ‘never’. 

 

Table 2. The criteria of learning process, material, course, outcome and perception 

Score X Categories Predicate 

X≥M+1SD Strongly agree/ Always (Very)Satisfying/Positive/Good/Appropriate 

M≤X<+1.5 SD Agree/Often Satisfying/Positive/Good /Appropriate 

M-1.SD≤X<M Disagree/Sometimes 
(Less) satisfying/appropriate 

Negative/Bad 

X<M-1.SD Strongly disagree/Never Not satisfying/ Not appropriate/Very Negative/Very bad 
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Based on the interview, the teachers 
gave assignments related to Population Edu-
cation issues, but only if the subjects being 
taught (Geography, Sociology, and Econo-
mics) contained population issues. It is also 
discovered that Population Education has a 
limited time allocation. As a consequence, the 
items introduced in assignments are quite few. 
The teachers plan a discussions in class by 
giving a specific topics. Mostly, the topics are 
given to be discussed in class. They are not 
encouraged to do discussion on Population 
Education outside the classroom.  

Teachers’ Role in Population Education 

The role of teachers in Population Edu-
cation is appropriate. In fact, the indices of 
appropriateness are close to the ‘appropriate’ 
category, i.e. 0.87. The students are satisfied 
with the role of teachers as managers, guiders, 
instructors, judges, and parents of Population 
Education learning process. 

Perception on Population Education 

It is discovered that the perception of 
Population Education’s mean score is 27.38 
which is in ‘strongly agree’ category. There are 
31 out of 65 students (47.70%) who chose 
‘strongly agree’. The remaining students are in 
the category of ‘agree’. It can be concluded 
that students are satisfied with the implemen-
tation of Population Education learning pro-
cess. Based on the interview, it is discovered 
that students are interested in Population E-
ducation and the teachers expressed that pop-
ulation is interesting since it deals with actual 
issues which are faced by the nation which 
students meet in their daily life.  

Factors Facilitating Population Education 

There are several factors that facilitate 
Population Education in senior high school, 
including (1) students’ motivation to learn 
Population Education, (2) materials availabil-
ity in school library, (3) time allocation, and 
also (4) extracurricular activities. The factors 
which inhibit Population Education are limit-
ed time allocation, unfamiliarity of the teach-
ers with the topics, and also invalid/out-of-
date materials which are avaliable in the learn-
ing process. 

Discussion 

Learning Process in Population Education 

In general, some Population Education 
topics are integrated in some courses (Geo-
graphy, Economics, and Sociology). Though 
those three courses are integrated with Popu-
lation Education, only Geography teachers 
prepare an entire lesson about Population 
Education because Population Education is 
not the main focus of the courses. Population 
Education is a small part of those courses 
with limited time allocation. 

Materials in Population Education Learning 

Based on the findings, materials in Pop-
ulation Education are available. Concerning 
students’ opinion on Population Education 
materials related to its availability and usage, 
the mean score is in ‘often’ category with the 
score of 14.17. The sources for Population 
Education learning material are not only avail-
able in school library, but also are collected 
from the Internet and mass media  

Evaluation in Population Education 

Population Education is integrated in 
Geography, Economics, and also Sociology 
courses. From the findings, students’ opinion 
related to the evaluation process is in the cat-
egory of ‘sometimes’. The examinations and 
assignments which are given in these courses 
contain few items about Population Educa-
tion. The evaluation of Population Education 
shows that teachers included few Population 
Education items in their exams and assign-
ment. It is also discovered that the time allo-
cation for Population Education in class is 
insufficient. 

Teachers’ Role in Population Education  

In this section, it has been found that 
students and teachers are satisfied with the 
role of teachers in Population Education and 
other courses. In fact, teachers have the roles 
of being managers, guides, instructors, judges, 
and parents. In this research, it has been real-
ized that teachers give instructions to students 
at the beginning of each lesson. Teachers take 
strategies to help and guide students. In order 
to install motivation to students, they bring 
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hot news as the topics. This allows students 
to be motivated and participated more in the 
class. As parents, teachers care about the stu-
dents’ future life by bringing the topics that 
are concerned with their future to discuss, 
such as unemployment and awareness on 
competition in the work field. 

However, it has been realized that stu-
dents are not asked and reminded to make 
discussion about population issues out of the 
class. Discussions outside the class reinforce 
knowledge and help students to learn about 
Population Education in a natural way. This 
would extend their awareness of population 
issues that they may face in their life. 

Perception of Population Education 

The research found that students are 
interested in Population Education and find 
that it is very useful to learn it. Perception of 
Population Education is one of the variables 
that is very favorable (most students chose 
‘strongly agree’), which means that students’ 
perception of Population Education is very 
positive. Population Education is connected 
to every aspect and issue of life. To be very 
clear, Population Education is very factual, so 
that it can be easy to understand. Teachers 
find that Population Education is very impor-
tant to students. Through Population Educa-
tion, the teachers have a chance to talk about 
the real life, and also to draw a picture of In-
donesia in terms of population. 

Factors Supporting and Inhibiting the Teaching of 
Population Education   

There are some factors that support the 
teaching of Population Education. The first 
factor is that Population Education deals with 
everyday-life issues. Students get motivated to 
learn it since it talks about everyday life in 
simple and factual way. Second, the dynamism 
of Population Education topics can be found 
everywhere. It is not difficult to get informa-
tion about Population Education topics as 
well as population issues. The third factor is 
the availability of materials to be used. 

On the other hand, there are some fac-
tors which constrain to Population Education. 
The first factor is time allocation. The time al-
location for Population Education is limited, 

so that the topics of Population Education are 
not suffieciently exploited. Second, the stu-
dents are obliged to join various extracuric-
ullar activities that spend their time, so that 
the time to revise of their learning material is 
limited. The extracurricular activities are paid 
by students themselves; there is no support 
from school. The students are asked to do 
what they can do to get the money to pay the 
cost for those activities. They are stressful 
with these extracurricular activities and it can 
diminish their motivation to learn. Third, the 
teachers are not familiar with Population E-
ducation. It has also been found that the 
teachers are unable to catch the dynamism of 
Population Education materials. Fourth, al-
though some books of Population Education 
are available in the newest edition, the content 
of the books are relatively out-of-date, while 
the information which is gained from the 
mass media and the Internet are sometimes 
not valid. 

Conclusion and Recommendations 

Conclusion 

Based on the findings and discussion, it 
can be concluded that: (1) the teaching pro-
cess of Population Education in senior high 
school is less appropriate; (2) the Population 
Education materials are avaliable in the li-
brary, mass media, and the Internet; (3) the 
evaluation in Population Education learning is 
less appropriate. The items are included in the 
assignments and examinations, because the 
teachers allocated limited quota for Popula-
tion Education items; (4) the teachers’ role in 
Population Education is appropriate, especial-
ly in bringing the actual topics to motivate the 
students; (5) the students’ and teachers’ per-
ception of Population Education is very posi-
tive (they consider Population Education an 
important thing to learn); (6) the favorable 
factors of Population Education are the re-
cency of the topics, dynamism of the topics, 
and avaliability of the materials. The factors 
which inhibit Population Education are the 
limited time allocation, teachers’ unfamiliarity 
with the topics, and invalid/out-of-date mate-
rials. 
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Recommendations 

Referring to the research results, some 
recommendations are proposed, including: (1) 
Additional time allocation is needed for Popu-
lation Education; (2) students and teachers 
should get more time to be involved in popu-
lation issues through seminars; (3) the govern-
ment should support the Population Educa-
tion teachers with up-to-date data in order to 
ensure the validity; (4) the authorities need to 
reduce the time allocation for extracurricular 
activities; (5) teachers should be more con-
sistent in their teaching activities by inviting 
students to be more concerned with popu-
lation issues. 
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Abstract 
The purpose of this research was to reveal the level of implementation of authentic assessment in 
the pragmatics course at the English Education Department of a university. Discrepancy Evalu-
ation Model (DEM) was used. The instruments were questionnaire, documentation, and obser-
vation. The result of the research shows that respectively, the effectiveness of definition, instal-
lation, process, and production stages in logits are -0.06, -0.14, 0.45, and 0.02 on its aspect of the 
assessment methods’ effectiveness in uncovering students’ ability. Such values indicate that the 
level of implementation fell respectively into ‘very high’,’high’, ‘low’, and ‘very low’ categories.  
The students’ success rate is in ‘very high’ category with the average score of 3.22. However, the 
overall implementation of the authentic assessment fell into a ‘low’ category with the average 
score of 0.06. Discrepancies leading to such a low implementation are the unavailability of the 
assessment scheme, that of scoring rubric, minimal (only 54.54%) diversification of assessment 
methods, infrequency of the lecturer’s feedback on the students’ academic achievement, and the 
non-use of portfolio assessment.  

Keywords: authentic assessment, program evaluation, pragmatics, Rasch model 

 

How to cite item:  

Ndayizeye, O. (2017). Discrepancies in assessing undergraduates’ pragmatics learning. REiD (Research and 
Evaluation in Education), 3(2), 133-143. doi:http://dx.doi.org/10.21831/reid.v3i2.14487 

Introduction  

Writing, for some people, springs out 
from something else, and the motivation to 
write this article is remote to 2014 when the 
authors audited a pragmatics course in Eng-
lish Language and Literature Study Program, 
Faculty of Languages and Arts of a university. 
During that time, they observed many but a 
thing among which the use of (a) classifica-
tion by (Yule, 1996, pp. 47–48); (b) students’ 
classroom presentations, during which each 
student was given a sheet used to comment 
on the presenters’ content clarity and the lan-
guage use in general, and after presentations, 
students were given a chance to comment/ 
read aloud their reflections on the previous 

presentations; (c) a detailed syllabus down-
loadable from the university’s e-data of the 
staff, giving details on the assessment schema 
in that course whose assessment comprised 
students’ attendance, class participation, as-
signments, mid-semester exam (which actually 
was a take-home exam), and final exam; and 
(d) a course book written by Yule (1996), en-
titled Pragmatics. 

As the authors remarked, the character-
istics previously featured are those indicating 
the authentic assessment of Yusuf (2015, pp. 
292–293). However, with this pre-survey  in-
sights, Yusuf could not tell whether what he 
observed was really an authentic assessment 
being implemented in a pragmatics course. In 
2017, wishing to discover more about the au-

http://dx.doi.org/10.21831/reid.v3i2.14487
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thentic assessment as the authors observed 
that such assessment was quasi-absent in the 
assessment of linguistics-related course in the 
first author’s country, they decided to go back 
to the Faculty of Languages and Arts, espe-
cially in the 5th semester in which pragmatics 
course was administered in the English Lan-
guage and Literature Study Program of the 
university to investigate the issue. 

In (higher) education, the solutions to 
assessment-related problems can be investi-
gated in a series of aspects, such as, how lec-
turers may track plagiarism in students’ assess-
ment tasks, the development of fair assess-
ment criteria/rubrics, the implementation of 
authentic assessment, and the impact of stu-
dents’ right to sue educators to the court and 
how this impedes on assessment. The list of 
these assessment-related perplexing issues in 
Indonesian (higher) education system or in 
the first author’s country of origin is far from 
being exhaustive.  

Assessment is a process that is integral 
part of the logic in which the lecturers’ and 
their students’ roles are to be played maximal-
ly for the learning to take place. The normal 
flow is that the lecturers give assessment 
tasks, and the students do them, and ideally 
this flow goes on until the students graduate. 
The problem arises when the two main parties 
in the teaching-learning process have different 
perception of some issues. 

For example, the views on assessment 
sometimes diverge as lecturers might view it 
as a motivation for learning, while their stu-
dents might see it as the emptiness of any mo-
tivation to improve learning but that it is only 
marking-grounded; and this has also become 
Fry, Ketteridge, and Marshall's (2009, p. 133) 
observation. Even among assessors, diver-
gence does also exist. One trend of academics 
still thrive to use tests (exams) where students 
give short-answers while another advocates 
for real-life assignments that result in stu-
dents’ competency, knowledge and interest 
building. The academics in the last group even 
label short-answer exams as the traditional 
practice of assessment. Real-life assignment 
advocates also stress how this type of activ-
ities is related to motivating learning via well-
timed and consistent feedback. 

Whichever views, it is urgent to see the 
role of authentic assessment in language class-
es and how feedback might enhance learning 
improvement and outcomes in high educa-
tion. Something obvious is that assessment at 
this level of education should enhance the 
students‘ deep learning approach (Joughin, 
2009, p. 19). Getting students to using such 
approach requires that the assessment tasks 
be well-prepared. 

It should be noted that assessment has 
attracted and drawn the attention of many 
academicians and also education practitioners. 
Some academicians including Mardapi (2008, 
p. 5, 2012, p. 12) and Fook and Sidhu (2010, 
p. 153) account assessment as an integral or 
central part of teaching-learning processes. 
For instance, Mardapi, in that work, even goes 
further saying that the efforts to improve the 
quality of education can be reached through 
the enhancement of the quality of learning 
and the quality of its assessment system. The 
National Research Council [NRC] (1996, p. 5) 
in DiRanna et al. (2008, p. 8) also insists that 
assessment and learning are inseparable as 
they cannot be the two sides of the same coin, 
which means that the two are mutually in-
clusive. 

The choice of assessment methods has 
balance some considerations. DiRanna et al. 
(2008, pp. ix–x) insist that the assessment 
model should balance and be susceptible (a) 
to effectively demonstrate how students ‘re-
present knowledge’, build knowledge in the 
course they are learning; (b) to display stu-
dents’ real performance; and (c) to be a good 
choice of ‘an interpretation method’ that 
allows correct inferences about students’ per-
formance. If the assessment model choice 
does not balance the aspects raised above, 
assessment may not achieve its end in 
education. 

Fry et al. (2009, p. 198) also review 
how, in the beginning, researching into assess-
ment practices in higher education was not 
welcome by academicians: they consider such 
research as either no-need-to-be-done, or as 
loaded of deliberate disrespect or just one way 
of treading down their academic space/auto-
nomy. This can be simply considered as ‘fear-
ing the unknown’ as research can lead to the 
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extenuating of practices that negatively affect 
a given educational system as Brown and 
Glasner (1999, p. 28) stresss it. The literature 
shows that research plays a lot to demonstrate 
to the academics that they are not geniuses 
not to need improvements or other new ca-
reer insights. 

The authentic assessment is also related 
to the notions of the assessor’s compliance 
with assessment principles, formative feed-
back, scoring rubric, and alignment between 
learning activities with assessment methods, 
to quote but a few. It is crucial that some of 
these key-terms be defined in the context of 
this research. To begin with, assessment was 
defined by the University of Queensland, 
Australia (2007) in  Joughin (2009, p. 14) as 
having to do with any work (which may in-
clude assignment, examination, performance 
or practicum) that is to be completed by a 
student as a requirement. Assessment is car-
ried for different reasons, ranging from per-
mitting the (1) grading of a student; (2) edu-
cational purposes fulfilment, like motivating 
students’ learning, providing necessary feed-
back to students; and (3) as a student’s official 
achievement record that might be availed as a 
proof for certification.  

The afore-mentioned definition is very 
clear for it discloses some forms the students’ 
tasks can take, i.e. assessment can be carried 
out through exams, assignments, practical 
tasks, and performance. It equally details that 
assessment has various purposes, i.e. educa-
tional and for official record about  students’ 
achievement, certifying their competence, and 
grading them. Educational purpose of assess-
ment will be deepened later. More about the 
purpose of assessment is proposed by Irons 
(2008, p. 13). According to him, assessment 
can serve the purpose of promoting learning 
through providing helpful feedback, i.e. tech-
nically put, through formative assessment and 
formative feedback. 

Feedback, as it appears in the previous 
line, also needs defining. It is closely related to 
comments on students’ work in order to 
enhance learning and high learning achieve-
ments. According to Irons (2008, p. 13), for-
mative feedback has to do with any piece of 
information, or simply a process or activity 

that is meant to afford or accelerate student 
learning and this is achieved through com-
ments based on students‘ outcomes in the 
formative or summative assessment. The ef-
fectiveness of feedback providing depends, 
among other things, on whether it helps clar-
ify what good performance is (goals, criteria, 
expected standards) or if it provides opportu-
nities to close the gap between current and 
desired performance. 

It is also important to give account of 
what authentic assessment is, since the whole 
study rotates around it. The first view is in-
sisted by Mueller (2014) in Suarta, Hardika, 
Sanjaya, and Arjana (2015, p. 47) who defines 
authentic assessment as a form of assessment 
in which learners demonstrate competence, or 
a combination of knowledge, skills, and atti-
tude in order to complete an essential task in 
a real-world situation. Based on this opinion, 
one can simply put that authentic assessment 
urges students to make use of their compe-
tence or to combine what they have already 
known with the existent skills just to solve a 
real-world problem.  

Mardapi (2012, pp. 166–167) also ac-
counts for what authentic assessment really is. 
Madapi stipulates that in this form of assess-
ment, learners present or do a given assign-
ment, the critical thinking is built in the way 
that students are assessed based on their abil-
ity to ‘construct’ or ‘apply’ knowledge in a 
real-world setting, and the evidence of what 
students are able to do is in live/direct, i.e. it 
can be observed and this turns authentic as-
sessment to a learner-centered one. The core 
idea here is that authentic assessment engages 
students into real-world tasks that incite the 
use of critical thinking in constructing know-
ledge. 

Another aspect worth underlining is 
that authentic assessment has got a series of 
methods that a teacher has to handle given 
the class size, the students’ level of study, and 
ability. Teachers also smoothly use authentic 
assessment methods with an aim of aligning 
teaching-learning activities and tasks, with the 
assessment method chosen. Diversification of 
assessment techniques in authentic assess-
ment is demonstrated in the choice offered to 
teachers. The latter might choose to use stu-



REiD (Research and Evaluation in Education) 

Discrepancies in assessing undergraduates’ pragmatics... - 136 
Oscar Ndayizeye 

dents’ classroom presentations, classroom dis-
cussions, individual assignments, group as-
sessments, quizzes, examinations, students’ 
portfolios, students’ self-assessment and/or 
peer-assessment, projects, and performance 
assessment (Yusuf, 2015, pp. 292–293). 

Assessment, especially in high educa-
tion, is also maximally effective if it complies 
with a series of principle. In the Indonesian 
higher education context, the Ministry of Re-
search, Technology, and Higher Education 
had issued principles as they can be read in 
the Higher Education Curriculum Book i.e. 
Buku Kurikulum di Pendidikan Tinggi (Tim 
Kurikulum dan Pembelajaran, 2014, p. 67). 
According to such a reference, any assesment 
should be educative, authentic, objective, ac-
countable, and transparent. 

In higher education, the literature about 
the tasks and course objectives alignment, and 
the assessment methods that enhance learning 
improvement and outcomes through feed-
back is still limited. The angle of assessment 
issue that is still unexploited is how the prag-
matics course is assessed authentically given 
the role was assigned empirically to play for 
students who will become English language 
teachers. One among other reasons why only 
few pragmatics course assessment studies are 
available is given in McNamara and Roever 
(2006, p. 54) who comment that assessing a 
student’s ability in pragmatics of a given 
language is somehow difficult. This is due to 
the fact that the assessor has to conciliate 
authentic tasks to be used and practically, 
given that the necessary costs required to 
align assessment tasks and practice are huge. 
However, if some researchers did not explore 
the angle, this does not mean it cannot be 
explored.  

Rubrics are also great tools to be used 
in authentic asssessment contexts. The rubric 
formats used in Indonesia, indeed those men-
tioned in official texts about assessment, are 
of two types, i.e. descriptive and holistic, and 
lecturers may choose whichever seems com-
prehensible to students, efficient and effective 
in assessing students’ knowledge, skills, and 
competencies. The types and formats of ru-
brics together with their definitions are avail-
able in the Tim Kurikulum dan Pembelajaran's 

(2014, pp. 69–71) book, in which: (1) rubric is 
an assessment guide that describes the criteria 
used by a lecturer in assessing the result of the 
student’s achievement level in his/her assign-
ment/task. In addition, the rubric lists the 
expected performance characteristics which 
are manifested/demonstrated in the process 
and the students’ work, and it also becomes a 
sort of reference to assess each of those per-
formance characteristics; (2) a descriptive ru-
bric provides descriptions of the assessment 
characteristics or benchmark on each given 
value scale; (3) holistic rubrics have only one 
value scale, i.e. the highest scale. The content 
of the description of the dimensions is the cri-
teria of a performance to the highest scale. If 
the student does not meet these criteria, the 
lecturer comments by giving the reasons why 
the student cannot get the maximum score in 
his/her tasks.  

It should be noted that the low quality 
of rubrics, indeed any rubric which is not 
clear, or simply wrongly constructed climaxes 
in doubts about the scoring integrity of the 
assessor concerned. Further, Christie et al. 
(2015, p. 31) investigate how assuring assess-
ment grading tools quality affects student mo-
tivation and learning. The study displays how 
the Australian and USA lecturer’s assessment 
practices of not using scoring rubrics to assess 
the quality of students’ work tend to turn the 
final judgment of students’ learning into a 
questionable one. The lecturers involved in 
that study tend to use common sense in as-
sessment scoring instead of written rubrics, 
which could affect negatively, as the authors 
observed, the lecturer’s integrity in grading 
students’ work. With such conviction in mind, 
this study investigated the still-unexploited 
angle of assessment issues, that is, how prag-
matics course is assessed authentically given 
its importance for the teacher students of 
English language. This research was sorely 
concerned with the implementation of au-
thentic assessment in higher education. Some 
related aspects such as alignment, feedback, 
and compliance with the assessment princi-
ples are also tackled. 

The problem was formulated around 
the idea of curiosity to know the extent to 
which the authentic assessment was imple-
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mented in the pragmatics course taken by 
semester five students in the English Lan-
guage and Literature Study Program. Since 
such an assessment has its own indicators, the 
problem also includes: (1) how the assessment 
standard is indicated in the curriculum being 
implemented in the pragmatics course, (2) the 
proof of alignment between students’ tasks 
and the assessment methods in the pragmatics 
course, (3) the pragmatics course assessment 
methods providing more feedback to the 
students, (4) what the compliance with the 
authentic assessment principles in assessing 
students’ tasks in the pragmatics course is like, 
and (5) what the authentic assessment imple-
mentation in the pragmatics course is like. 

Carrying out this program evaluation 
was beneficial, firstly, to the theoretical litera-
ture by broadening it as far as the evaluation 
of the implementation of the authentic assess-
ment in teaching pragmatics course to Indo-
nesian students who are expected to be teach-
ers of English language is concerned. Equally, 
this work is meant to broaden more literature 
regarding the use of the Discrepancy Model 
of Evaluation (DME) in foreign language as-
sessment, especially in English as a Foreign 
Language (EFL) settings. Secondly, it is also 
beneficial to the practical aspect, because the 
students who are taking the pragmatics course 
might foster some new ideas to the prag-
matics course lecturer in the perspective of 
adjustment as far as the course administration 
is concerned. Futhermore, broader space is 
also open to other researchers to investigate 
into the realms of authentic activities and 
assessment that might develop EFL teacher 
students’ pragmatic competence, especially 
the pragma-linguistic and also socio-pragmatic 
competencies. 

The research questions in this study 
were based on the problem formulated and 
the DEM stages, i.e. pragmatics course Pro-
gram Definition, Installation, Process, and 
also Product (Fernandes, 1984; Fitzpatrick, 
Sanders, & Worthen, 2011, pp. 156–157). 
Those questions are: (a) to which degree did 
the assessment that was carried out in the 
pragmatics course comply with the authentic 
assessment standard as indicated in the curric-
ulum? (b) what is the proof of alignment be-

tween the assessment methods used in the 
pragmatics course and the students’ learning 
activities? (c) what were the most consistent 
feedback providing assessment methods a-
mong the ones used in the pragmatics course 
assessment? (d) what were the possible neces-
sary inputs for the implementation of the 
authentic assessment carried out in the prag-
matics course? (e) to which extent had the au-
thentic assessment been implemented in the 
pragmatics course?. 

Method 

This research is a program evaluation 
that employed Provus’s Discrepancy Evalu-
ation Model. This program evaluation was 
carried out at a university which is located in 
Yogyakarta Special Region, Indonesia. The 
population of this study was the semester 5 
pragmatics course takers. The research em-
ployed non-probability sampling method and 
saturated sampling technique (in which popu-
lation is equal to sample) was used with n=31. 

Procedure 

The core is that there is a determination 
of: (1) the Standard (S), i.e. how the pragma-
tics course assessment should be conducted, 
based on the Ministry of Research, Techno-
logy, and Higher Education assessment prin-
ciples as stated in the Higher Education Cur-
riculum Book (Tim Kurikulum dan Pembelajaran, 
2014, pp. 67–74), i.e. Buku Kurikulum Pen-
didikan Tinggi and the university’s English 
Language and Literature Study Program Cur-
riculum (2014), and then (2) taking Perfor-
mance (P) measure, i.e. given the pragmatics 
course inputs/resources, at this stage, the 
pragmatics course assessment characteristics 
were observed, and the assessment process 
was scrutinised. Then, it was followed by the 
evaluation per se, i.e. the determination of dis-
crepancies (D) by comparing Performance 
(P), i.e. how the program performs compared 
to the Standard (how it should behave).  

Data, Instruments, and Data Collecting Tech-
nique 

In the pragmatics course program eval-
uation, both quantitative and qualitative data 
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were collected. Three instruments were used 
in order to collect the data in this study, in-
cluding: questionnaire, observation guide, and 
documentation. Through the questionnaire, 
the data about the assessment techniques, 
most feedback providing technique, com-
pliance with assessment principles, resources, 
and the effectiveness of each assessment 
technique in uncovering the students’ ability 
were collected. By documentation, informa-
tion about the pragmatics course objectives, 
assessment standards, the rubrics used, and 
students’ final learning outcomes were gather-
ed. The observation instrument helped the 
authors in gathering information about the 
main inputs (curriculum, lecturer, and stu-
dents), the assessment methods used, details 
about the assessment process, and teaching-
learning facilities.  

Data Analysis Techniques 

Two types of analysis were carried out, 
i.e. (descriptive) quantitative analysis through 
Rasch Model with the Winsteps software ver-
sion 3.73.0 and qualitative analysis: following 

Miles, Huberman, and Saldan  a (2014, pp. 12–
13) technique consisting of (1) data reduction 
or condensation, (2) data display, and (3) con-
clusion drawing/verification. 

Evaluation Criteria 

Table 1 shows the the criteria of the 
level of authentic assessment implementation. 

Table 1. (Dis)agreement and authentic 
assessment level of implementation 

Interval Categories 

X<-.99 Strongly Agree/Very High 

-.99≤X≤0 Agree/High 

0.1≤X≤1.01 Disagree/Low 

X≥1.01 Strongly Disagree/Very Low 

(Developed based on Sumintono and Widhiarso 
(2015, p. 40) 
Note: 
X: stands for each statement’s ‘Item Measure’ 
value in logits as analysed through Winsteps 
version 3.73.0.  
 

Meanwhile, Table 2 provides the information 
about students’ scores categorization. 

Table 2. Categorizing the students’ scores 

Score X Categories Criteria 

X ≥ M + 1. SD Very High X≥ 3 

M ≤ X < M + 1. SD High 2.5≤ X <3 

M - 1. SD ≤ X < M Low 2 ≤ X< 2.5 

X < M - 1. SD Very Low X< 2 

Source: Mardapi (2008, p. 123) 
Note:  
M : Mean of students’ final scores in the 

pragmatics course 
X : Each single student’s score out 4 

(because the score scale is 4-1) 
SD : Standard deviation; obtained through 

SD= (4-1)1/6 as the score scale is 4-1 

 
In order to admit that a given method 

was used, it has to satisfy the criteria that: 
Mean=1 (or close to 1, that is 0.9), and 
STD≤0.31. Similarly, to determine whether 
there has been diversification of assessment 
methods and the students’ success rate in the 
pragmatics course, some criteria were used: 

<50% : Low 
50%-65% : Average/Minimal 

66%-81% : High 
≥ 82% : Very High 

Findings and Discussion 

Before the results and discussion is 
presented, it should be underlined that item 
measure values for quantitative data are ex-
pressed in logits. For Rasch model applied in 
social sciences, the more the item measure 
value in logit gets superior to 0, the more the 
subjects do not agree with the statements 
presented to them. On the contrary, if the 
item measure value is equal to 0 or negative, 
this is an indication that the statement was 
agreed on by the respondents. In few words, 
the logit values comprised between -2 up to 
≤0 are indicators that statements concerned 
are agreed by the respondents.  

The discussion starts with quantitative 
data followed by qualitative data. Concerning 
the quantitative data, at the program Defini-
tion Stage, the resources/inputs recognized by 
the pragmatics course takers as primordial in-
cluded: the lecturer, course objectives, class-
room ability to cater for all the students, class 
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cleanness, sufficiency of chairs, adjustable lu-
minosity, functional fans, and also LCD pro-
jector as their measure values in logits are re-
spectively -0.79, -0.26, -0.57, -0.16, -0.79, -
1,00, -1,00, and -1.23. 

At the pragmatics course Installation 
Stage, the following is the comparison be-
tween the standard performance of the pro-
gram and how it should behave. It is an ac-
tivity aimed at finding the discrepancies. 
Given the pragmatics Program Process Stage/ 
Assessment process, the performance of the 
program has indicators of good performance 
in terms of the assessment principles of being 
educative, authentic, and the alignment of 
learning activities with the assessment used. 
Based on the measure values related to the 
positive indicators of good performance, the 
following measure values are more illustrative: 
-0.26, -0.16, -0.16, -0.16, and -0.57. It should 
be noted that the values represent respectively 
the fact that the assessment principles of be-
ing educative and authentic, the last three val-
ues are concerned with the statements about 
alignment. 

The latter was accepted as having been 
observed by the lecturer of pragmatics. By do-
ing so, she complied with the guideline which 
was provided in the study program curricu-
lum, Higher education (HE) (Tim Kurikulum 
dan Pembelajaran, 2014), citing the Ministry 
of Education and Culture’s Decree Number 
49 of 2014, article 20, about HE in Indonesia, 
Sections 1 and 4 about assessment in HE. 

Nevertheless, the core activity at DEM 
program of Installation is finding discrepan-
cies, those which have been registered are 
non-compliance with the assessment princi-
ples of objectivity, accountability, and implic-
itly that of feedback. The item measure values 
associated with those three principles are su-
perior to 0.1. The score fits to the criterion of 
0.1≤X≤1.01, so that it indicates that the re-
spondents disagreed that there was optimiza-
tion of  the three principles previously men-
tioned. There was no use of  portfolio assess-
ment although it was recommended in the 
English Language and Literature Study Pro-
gram and High Education Curriculum Book 
(Buku Kurikulum di Perguruan Tinggi). As port-
folio is described as a highly-recommended 

assessment method that allows lecturers to 
keep an eye on every student’s knowledge 
process in the study program curriculum, if  
this lack is added to infrequency of  feedback 
by the lecturer, the fact of  not using portfolio 
was felt as a discrepancy. 

The DEM program process stage is 
concerned with the results of the mostly used 
authentic assessment methods, the extent to 
which assessment methods were diversified, 
and the authentic assessment method, one of 
which is was the most feedback providing. 
On the list of the eleven authentic assessment 
methods found in the literature, six were ad-
mitted to have been used in the pragmatics 
course. The criteria used in determining that a 
given assessment method was used are that of 
Mean = 1, and SD ≤ 0.31. The following au-
thentic assessment methods are satisfying: 
students’ classroom discussion, individual as-
signments, quizzes, examinations, project as-
sessment, and group assignments. The des-
criptive statistics (mean; SD) features are re-
spectively: (1;0), (1;0), (0.90; 0.31), (1;0), (1;0), 
and (1;0). If these values are compared to the 
criteria pre-established, the aforementioned 
authentic assessment methods satisfied them 
thoroughly.  

The second aspect looked at this point 
was authentic assessment method diversifica-
tion. Simple calculations showed that the di-
versification was but average/minimal. Over 
the total of eleven authentic assessment meth-
ods, if six only were used, this means that the 
diversification was of (6x100)/11=54.54%. 
Compared to the criteria, this percentage falls 
into the 50%-65% interval, which is signifying 
that such diversification is simply ‘Average/ 
Minimal’. 

On the top of that, the respondents’ ap-
preciation of group assignment assessments is 
shown in two ways: (1) they agree that it pro-
vides them with valuable feedback; (2) they 
recommend it to the lecturer for a better ad-
ministration of pragmatics course in the fu-
ture. This is indicated by its related item mea-
sure value in logits, which is -0.47. If such 
measure is compared to the criteria set, this 
illustrates that group assignments were admit-
ted to have provided helpful feedback to the 
pragmatics course takers. Such finding is in 
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line with Bentley and Warwick (2013). Lately, 
students appreciate group assignment assess-
ment as they gain learning from their friends/ 
peers and develop teamwork, communication, 
and also interpersonal skills. 

Furthermore, the respondents recom-
mend the use of group assignments, one of 
the techniques of authentic assessment, to the 
pragmatics course lecturer. This is also a case 
in Fook and Sidhu's (2010) study that sought 
to examine the implementation of authentic 
assessment in higher education in Malaysia, 
especially in the course of ‘Testing, Assess-
ment, and Evaluation 752’ (TSL 752) which is 
taught in a Master Program at the Faculty of 
Education of a public university in Selangor, 
Malaysia. In both of these studies, authentic 
assessment was proven as being susceptible or 
appreciated to enhance learning as it won ac-
ceptance from the respondents. 

Students who are successful in the prag-
matics course have the scores ranging from 
2.5 to 4 as it is well-described in the students’ 
academic guide which is termed Peraturan 
Akademik (Universitas Negeri Yogyakarta, 
2014, p. 15). Except for two students who 
were in irregular conditions, 29 out of 31 stu-
dents got a score comprised between 2.66 and 
4. Compared to the criteria pre-set in Table 1, 
students’ scores fall in ‘High’ and ’Very High’ 
categories. 

As far as the qualitative data are con-
cerned, the analysis led to the observation 
that the pragmatics course lacked clear assess-
ment and scoring scheme, and the fact of  not 
using portfolio although it is described as a 
highly-recommended assessment method that 
allows the lecturers to keep an eye on every 
student’s knowledge process. The infrequency 
of  the lecturer’s feedback to students’ learning 
and assignments was also found. 

Similar findings were found in Christie 
et al. (2015, p. 31). Later, it is demonstrated 
that Australian and USA lecturer’s assessment 
practices of  not using scoring rubrics to as-
sess the quality of  the learners’ work tend to 
turn the final judgment of  students’ learning 
into a questionable one. Simply put, if  the 
respondents’/students’ perceptions are that 
there was no maximization of  the objectivity 
and accountability principles in that course, 

the students might have suspected the scoring 
integrity. 

In general, the evaluation result of each 
stage is presented in Table 3. 

Table 3. Holistic evaluation of authentic 
assessment implementation 

No 
DEM Stage/ 
Component 

Average Category 

1 Program Definition 
Stage 

-0.06 High 

2 Program Installation 
Stage 

-0.14 High 

3 Program Process 
Stage 

0.45 Low 

4 Program Product 
Stage 

0.02 Low 

Average for the 4 DEM 
Stages 

0.06 Low 

 
The students’ final scores in the pragmatics 
course are averaged and categorized as 
follows: 

Average : 3.22 
Category : Very High 
 
Therefore, the pragmatics course defi-

nition and product (based on the students’ 
scores aspect) are respectively in ‘High’ and 
‘Very High’ categories as the average for the 
item measure order value for the DEM Defi-
nition stage is -0.06, while the average for the 
students’ final scores is 3.22. The perfor-
mance of the pragmatics course over the re-
sources/inputs is also in ‘High’ category. Such 
performance is not maximal as explained by 
the DEM Process Stage which has the aver-
age for the item measure order value of 0.45, 
falling then in ‘Low’ category. Another aspect 
of the DEM product stage (concerned with 
the effectiveness of assessment methods used 
in uncovering the students’ knowledge, ability, 
and competence) is in ’Low’ category with the 
average for the item measure order value of 
0.02.  

Conclusion and Suggestions 

Conclusion 

A general overview of the implemen-
tation of authentic assessment is in ‘Low’ cat-
egory. The definition and installation stages 
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are in ‘High’ category. One aspect of the prag-
matics course product stage is in ‘Low’ cate-
gory because the process itself is stained by 
some impediments and it is in ‘Low’ category. 
The diversification of the assessment methods 
is still ‘Average/Minimal’. That conclusion is 
formulated by the following main findings. 
Firstly, the compliance of the pragmatics 
course assessment with the curriculum assess-
ment standard is found to be in ‘High’ catego-
ry. However, at the DEM Pragmatics Instal-
lation Stage, the discrepancies registered: (a) 
are little compliance with the assessment prin-
ciples of feedback, objectivity, and also ac-
countability; (b) lack the pragmatics assess-
ment plan and scoring rubrics; (c) lack tasks 
and assessment methods that will push stu-
dents for further research in the field of prag-
matics; (d) are ineffective to support students’ 
learning monitoring due to no use of port-
folio assessment. Secondly, the proof of align-
ment of students learning activities and as-
sessment methods is that: (a) the students’ in-
tended learning outcomes are in line with the 
study program curriculum; (b) the problem-
solving skills which are engaged by the stu-
dents during the learning activities resemble 
those required to solve assessment tasks. 
Thirdly, the most consistent feedback provid-
ing assessment method is group assignments. 
Meanwhile, the other assessment methods 
which are used include: (a) students’ class-
room discussion, (b) individual assignments, 
(c) quizzes, (d) examinations and also project 
assessment. Fourthly, the inputs which are 
found to be necessary for the implementation 
of the authentic assessment in the pragmatics 
course to be possible course include: (a) the 
lecturer, (b) the course objectives, (c) the 
classroom that is clean and big enough to ca-
ter for all the students, (d) enough chairs, (e) 
adjustable luminosity, and also (f) functional 
fans and LCD projector. Fifthly, the level of 
implementation of the pragmatics course is 
transcribed in the DEM Pragmatics Course 
Product stage that includes two aspects of the 
product: (a) effectiveness of the assessment 
methods in uncovering the students’ ability, 
which is in ‘Low’ category, (b) the students’ 
final scores in the pragmatics course, which 
are in ‘Very High’ category. 

Implications 

Based on the conclusions, the implica-
tions for practice are: (1) until the teachers/ 
lecturers choose activities that push students 
to use available learning resources, students 
will always perceive such expensive resources 
or services as having less importance in their 
learning; (2) until used up teaching/learning 
resources are replaced, they are seen as in-
existent by students; (3) the lecturer’s teaching 
effort and high academic competence without 
availing a clear assessment scheme and a scor-
ing rubric might stain the whole scoring in-
tegrity for that teacher; (4) lecturers may use 
many assessment methods, and there may be 
alignment between students’ learning activities 
and expected outcome assessment methods, 
but still assessment methods providing valu-
able feedback to students being very few; (5) a 
course where students’ success rate is high as 
indicated by students’ final scores does not 
implicate that the whole assessment practice 
has been without any spot mark. 

Suggestions 

Suggestions for the university adminis-
tration, lecturers, and educational researchers 
or education practitioners are as follows. (1) 
The university’s administration should con-
duct a regular check of  the used-up learning 
resources in the classroom and replacement 
of  those in bad conditions. (2) The pragma-
tics course lecturers are suggestedd to (a) ap-
ply the more student-centred teaching ap-
proach (more interactive and more chance for 
students to talk); (b) choose students’ learning 
activities that push them to learn how to use 
resources provided by the university. (It would 
be unfortunate that the university presumably 
pays much for external journals and the Inter-
net hotspot maintenance, but the students still 
say that those resources do not improve their 
pragmatics course learning); and (c) explain 
and give students opportunities to ask about  
either the tentative or provisional assessment 
scheme as well as scoring rubric. (3) Other re-
searchers are suggested to (a) carry out other 
studies to evaluate the implementation of  au-
thentic assessment in the English Language 
and Literature Study Program particularly and 
all the FLA (Foreign Language Assistant) de-
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partments generally, and (b) conduct other re-
search related to the lecturers’ teaching stra-
tegies/techniques, methods, and learning ac-
tivities. (4) There should be a development of  
a model of  applying Item Response Theory 
or any model linked to it (e.g. Rasch model) in 
the assessment practices in Indonesian higher 
education. 
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Abstract 
This research is an expost facto research which aims to find out the exsistence of the mean dif-
ference between gender in terms of achievement, and investigate the variables predicting stu-
dents’ achievement in literature study including the direct/indirect effect. This research involved 
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to analyze the mean difference between groups and the direct/indirect effect of the predictors. 
The result of this research shows that: (1) girls have higher achievement in literature study com-
pared to boys; (2) the predictors that are statistically proven as a direct significant predictor of 
students’ final test score are gender, second dummy variable for class and mid-term test, while 
the rest of predictors (except the first dummy variable of class) contribute indirectly to the pre-
diction of students’ achievement in literature study; and (3) the magnitude of the predictors might 
be different when they are applied in different classes. 
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Introduction  

As a requirement to attain a bachelor 
degree in an institution in Ponorogo, East Ja-
va, Indonesia, a final research project called 
thesis (or skripsi in Indonesian term) has to be 
conducted by students. The thesis took stu-
dents’ time and energy, especially in reading as 
well as understanding the literature needed to 
support their idea and findings. In order to 
improve the students’ skill in understanding 
and citating relevant literature and studies, the 
institution conducts a compulsory course aim-
ed at assisting the students in finding, under-
standing, reviewing, and citating the idea from 
texts. The course is called Literature Study 
which has to be taken by every student in the 
institution before they take their final research 
or project (thesis). 

In the first semester of academic year of 
2016/2017, there were ten classes consisting 
of approximately 350 students undertaking 
Literature Study. During the semester, the stu-
dents have to (1) attend and actively partici-
pate in 16 face-to-face meetings, and (2) com-
ply with all of the evaluation requirements, in-
cluding oject presentation and mid-term test. 
The issue is that although the subject is con-
sidered to be very important for the success 
of their final research/project, the students 
seemed to think that the subject was not as 
important as their main subjects (the subjects 
directly connected to their major), so their a-
chievement in the course was not satisfactory. 
The unsatisfying final score leads to the stake-
holders’ anxiety related to the quality of the 
students’ final research/project (thesis). The 
poor quality of their thesis is one of the indi-
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cations of the poor academic ability in inte-
grating all of the knowledge that the students 
have earned in their four-year study. 

Phye (1995) states that learning and 
achievement are surely related, but they are 
different in significant ways. People start to 
learn anything consciously or even uncon-
sciously to achieve their desired objectives. 
For example, when you saw someone playing 
a doll-fishing machine and found that he nev-
er missed the doll, you were excited to know 
how he did such a good thing and started to 
observe every single thing he did in order to 
catch the doll. The observation you did to 
gain any information in doing doll fishing is a 
learning process and to be a good doll-fisher 
is your objective. After gaining information, 
you start to test whether the information 
works by challenging yourself to do doll fish-
ing by yourself, and the result of your doll-
fishing test represents your achievement. It 
could be good (you were successful in catch-
ing the doll by using the information you have 
got from the learning process, i.e, observa-
tion), but it could also be not too good (you 
missed the doll). The achievement (either to 
be good or not too good) shows whether the 
learning process you did earlier meets your 
objectives. 

Pritchard (2009), in Ways of Learning, 
mentions some definitions of learning, includ-
ing: (1) a change in behaviour as a result of 
experience or practice, (2) the acquisition of 
knowledge, (3) knowledge gained through stu-
dy, (4) gaining knowledge of, or skill in, some-
thing through study, teaching, instructions, or 
experience, (5) the process of gaining knowl-
edge, (6) a process by which one’s behaviour 
is changed, shaped or controlled, and (7) the 
individual process of constructing under-
standing based on the experience from wide 
range of sources. Thus, learning is a process 
in gaining knowledge through experiences and 
proven by behavioural changes. The experi-
ence means any kinds of experience, including 
educational experience through teaching and 
learning processes at school. 

Meanwhile, achievement is what you 
gain from learning processes. The definition 
of academic achievement by the Dictionary of 
Education in Phye (1995) is an accomplishment 

or proficiency of knowledge or skill. The a-
chievement shows the increase of the learn-
ers’ knowledge after experiencing learning. 
One of the ways to see the learners’ achieve-
ment is by seeing their changes. In order to 
know their achievement as a result of learning 
process, teachers need to conduct assessment. 
American Educational Research Association 
(AERA, 1999) in Reynolds, Livingston, and 
Willson (2009) mentions that in general, as-
sessment is any systematic procedure to col-
lect the information to make inferences about 
the characteristics of people. In educational 
issue, assessment can be defined as a proce-
dure to gain any information about students’ 
learning or value judgement concerning learn-
ing process through observations, ratings of 
performance, project or tests (Miller, Linn, & 
Gronlund, 2009). 
 

 

Figure 1. The relationship among learning, 
achievement, and assessment (Cumming & 

Maxwell, 1999) 

There are some procedural questions 
which need to be answered in conducting an 
assessment: First, what are the learning objec-
tives/goals which need to be achieved? Learn-
ing leads to the changes of knowledge. Thus, 
the first step that the teacher needs to do to 
assess students’ learning achievement is decid-
ing the specific learning objectives or identi-
fying what the teacher wants the students to 
master after the learning process. Although 
Mueller in Berg (2006) mentions that it is not 
easy for a teacher to write good learning ob-
jectives, it is essential to acquire a clarity of 
purpose, because with clear purposes in mind, 
assessment can be well designed to match the 
purposes (Phye, 1995).  

Second, what kind of assessment ap-
proaches matches the learning objectives? 
Identification to determine the type of goals 
needs to be held. Is it cognitive changes 
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which come as the result of content acquisi-
tion? Is it motor changes in performing spe-
cific task? Or is it behavioural changes? The 
identification process is important to help 
teachers to choose the best assessment ap-
proaches and tools to meet their teaching ob-
jectives. The assessment approaches to each 
learning objective are as follows. (1) Cognitive 
objectives include the building of knowledge 
base (Thorndike & Thorndike-Christ, 2010). 
In order to meet the cognitive changes as a 
result of content acquisition type of learning 
objectives, various types of test can be con-
ducted, such as multiple-choice item, match-
ing, true or false, essay, short answer or filling 
in the blank tests (Phye, 1995). (2) Perfor-
mance objectives cover the motor changes 
and how the learners perform their knowl-
edge in the form of action/skill in doing a 
specific task. In order to match the perfor-
mance objectives, a task that requires students 
to demonstrate a specific action or project is 
appropriate, such as playing musical instru-
ment, using software to analyse data, con-
structing housing model, and making financial 
report. (3) Affective/behaviour objectives in-
volve the development of attitudes, values, 
interest and personal or social attributes that 
teachers can assess through observation (and 
try to infer what lies behind the behaviour), 
peers’ or teachers’ rates, and also students’ 
self-reports (Thorndike & Thorndike-Christ, 
2010). 

Third, after the set of operations that 
requires students to perform their cognitive, 
performance, and attitude changes has been 
accomplished, it is important to set the rule to 
value students’ responses. The rule which is 
called scale is crucial to decide the most suit-
able number that is able to represent how 
much the objective is existing (Thorndike & 
Thorndike-Christ, 2010). There are four kinds 
of scale which are used in measurement theo-
ries, namely: nominal scale (the number on 
the scale does not refer to the amount of any-
thing), ordinal scale (the number on the scale 
tells the order of specific condition without 
knowing how much something is less or more 
than something else), interval scale (each 
number on the scale has equal difference, 
zero in this scale is not an absolute zero, and 

ratio scale (the scale that has an absolute ze-
ro). 

The educational objectives are mea-
sured by various types of instruments (the 
assessment tools) that are able to cover cog-
nitive, performance, and affective objectives. 
The instrument is assumed to have equal 
amount of traits in every item. The  equal dif-
ferences in score indicate the equal differ-
ences in traits, and, thus, they fulfil the re-
quirement to use interval scale. In the interval 
scale, the absolute zero does not exist; it is 
suitable to the educational issues where the 
students are not assumed as an empty vehicle 
(the base knowledge existence assumed). Af-
ter setting the specific rule to value students’ 
responses, the next step to do is scoring. The 
common mechanism to do a scoring is by cal-
culating the relative achievement objective. 
Relative mastery involves estimating the per-
centage of the domain that the students have 
mastered. For example, when students answer 
eight out of ten questions correctly, it indi-
cates that the students have mastered 80% of 
the domain (Thorndike & Thorndike-Christ, 
2010).  

The study related to the variables which 
can predict the final test score is beneficial to 
provide the stakeholder (lecturers and aca-
demic authorities) of the institution an evi-
dence to formulate the decision to perform a 
better package of treatments to assist the stu-
dents in preparing themselves to face the final 
research through Literature Study course. By 
the study, the lecturers are able to decide what 
to be focused in order to optimize students’ 
literature achievement. The main purpose of 
the study is to identify the variables that are 
able to predict students’ achievement in Lit-
erature Study. 

The study is significant since there has 
never been a study related to the final test 
score in Literature Study in Ponorogo, al-
though the literature study is considered to be 
beneficial to students in conducting their final 
research/project (as one of the requirements 
to graduate from the bachelor degree). This 
study is able to provide the lecturers and aca-
demic authorities an empiric evidence to give 
an appropriate treatment to help the students 
to reach their optimum achievement. 
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Method 

Population and Sample 

The population of the study was all of 
the students who are majoring in Islamic re-
ligion education. They took literature study 
course in the academic year of 2016/2017. 
The sample of the study was 90 students from 
three classes of X, Y, and Z who are chosen 
randomly. 

Data Variables 

The data which were employed in this 
research included: (1) gender, (2) classes, (3) 
attendance, (4) project presentation score, (5) 
mid-term test score, and (6) final-test score or 
achievement. Table 1 shows the description 
of the data. 

Research Procedures 

This research is an expost facto re-
search which studies about the variables that 
occured in the past. The research employed 
the quantitative research approach in order  to 
investigate two independent variables and also 
four dependent variables. The research cover-
ed: (1) a descriptive analysis for analyzing the 
frequency of the categorical data (gender and 
classes) and the central tendency, variance, 
standard deviation, skewness and kurtosis of 
the continuous data (attendance, project pres-
entation, midterm test, and final test); (2) 
mean difference to analyze the mean differ-
ence between genders in achievement; (3) a 

path analysis to analyze the direct and indirect 
effect in predicting the independent variable, 
its equation and the final model; and also (4) a 
path analysis for each class. Meanwhile, the 
hypothesis of the research model analyzed is 
presented in Figure 2. 
 

 
 

X1: Gender; X2: Classdummy1; X3: Classdummy2 
Y1: Attendance; Y2: Project Presentation; Y3: Mid-term Test 

Y4: Final Achievement 

Figure 2. Hypothesis research model 

Findings and Discussion 

Findings 

The sample consists of 90 participants, 
more than half (64.44%, n = 58) of the par-
ticipants are girls, and 35.56% of the samples 
are boys (n = 32). The samples are the stu-
dents who are studying literature study in 
three different classes, in which 27.8% (n=25) 
are class X students, 37.8% (n=34) are class Y 
students, and the rest 34.4% (n=31) are class 
Z students.  

Table 1. Data descriptions 

Data Description Data Type Data Source 

Gender 1 = Male 
0  = Female 

Categorical Student identity document 

Classes 1 = X 
2 = Y 
3 = Z 

Categorical Academic document 

Attendance  The students’ attendance  in 16 meetings. Continues Teacher-attendance report 

Group project presentation The average score of group and individual 
performance The score in 1 to 100. 

Continues Student performance 
report 

Mid-term test score The score is 1-100. Continues Mid-term test results 

Final test score The score is 1-100. Continues Final test result 
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Figure 3 shows the distribution of the 
variables which are studied in this research. 
All of the variables are considered to be nor-
mally distributed, with the skewness of less 
than ±2.0, and kurtosis of less than ± 7.0. 
Significantly, the data indicate that the atten-
dance variable is ranging from 57 to 100 
(M=93.91, s= 7.523), while the project varia-
ble ranges from 52 to 89 with the average 
score (M) of 79.74 and standard deviation (s) 
of 5.867. Furthermore, the data also show 
that the average score of the students’ mid-
test score is 71.10 (which is ranging from 50 
to 98, s= 11.138), and the final test score is 
ranging from 50 to 100 (in which M=78.17, 
s=12.002). 
 

  

  

Figure 3. The distribution of the attendance, 
project, mid-term test and final test 

Analysis of Mean Difference 

Gender to Achievement. The independent 
sample t-test was conducted in order to reveal 
whether there is a significant mean difference 
between boys and girls in the Literature Study 
course achievement. The results indicate that 
girls have a greater mean score in the Lit-
erature Study achievement. Table 2 presents 
the result of the mean difference analysis. 

Table 2. Mean difference analysis result 

Variable 

Gender N Mean S T Sig 

Girls 58 73.03 11.12 

Final 
Boys 32 72.22 10.98 -3.74 .00 

Girls 58 81.45 11.34 

    
N= 90, p <.05 

 

Path Analysis 

A regression analysis was conducted in 
order to investigate the predictors of atten-
dance, project presentation, mid-term test, 
and also final test (dependent variable). There 
were two independent variables: gender and 
class. Both of the independent variables were 
categorical data; gender consisted of two cate-
gories (boys and girls), while class consists of 
three categories (X, Y, and Z). The predictor 
that consisted of three categories could not be 
simply categorized into 0 and 1, so that a 
dummy variable needed to be created. A dum-
my variable is a way to represent groups of 
people or condition using only zero and one, 
and the number of dummy variables is one 
less than the number of the groups recoded 
(Field, 2013). The final model is shown in 
Figure 4. 

 

 
P= Path Coefficient 

 

X1: Gender; X2: Classdummy1; X3: Classdummy2 
Y1: Attendance; Y2: Project Presentation; Y3: Mid-term 

Test; Y4: Final Test  

Figure 4. Research’s final model 

Pedhazur (1997) explains that in simple 
regression, β is equal to correlation coefficient 
(r). He also mentions that the path coefficient 
from variable 1 to variable 2 is equal to β21, 
which can be estimated from the data by cal-
culating r12. Thus, in this research, the coeffi-
cient for each path is clearly presented in 
Table 3. 
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Table 3. Path coefficients 

Path 
Coefficient 

(P) 

Unstandardized 
Standardized 

(β) A B 

PY1X1 95.414 -4.226 X1 -.270 X1 

 

PY2X1  
47.513 

 

-2.430 X1 -.199 X1 

 

PY2Y1 + .352 Y1 .452 Y1 

 

PY3Y2 15.146 + .702 Y2 .370 Y2 

 

PY4X1  
 

54.627 

- 7.685 X1 -.308 X1 

 

PY4X3 -6.499 X3 -.259 X3 

 

PY4Y3 .401 Y3 .372 Y3 

 

 
Gender and Classes on Attendance. The re-

sult of the multiple regressions using the step-
wise method to investigate the predictors of 
Attendance shows that gender is the only in-
dependent variable that is statistically signifi-
cant in predicting the attendance. There are 
7.3% attendance variances explained by gen-
der. The equation used to predict students’ at-
tendance is as follows: 

Y1
 = PY1X1 

Gender, Classes and Attendance on Project 
Presentation. Investigation was conducted using 
multiple regressions to find out the variables 
which predict project presentation. The result 
shows that 29% variances of project presenta-
tion are accounted by gender, classes, and at-
tendance. The analysis found that gender and 
attendance are statistically significant to pre-
dict the students’ project presentation score 
(<.05), while classes are not significant (>.05).  

Unlike the previous multiple regression 
equation, the equation used to predict the stu-
dents’ project presentation considered both 
direct effect (gender on project presentation) 
and indirect effect (gender on project presen-
tation through attendance) using the path ana-
lysis. In the path analysis, the sum of the di-
rect effect and indirect effect is called the total 
effect, or effect coefficient (Pedhazur, 1997). 
The equation to predict the students’ project 
presentation is as follows: 

Y2 = PY2X1 + (PY1X1 * PY2Y1) 

Gender, Classes, Attendance, and Project 
Presentation on Mid-term Test. Another multiple 
regression analysis was conducted in order to 
investigate the predictors of students’ mid-
term test scores. The analysis result indicated 
that gender, classes, attendance, and project 
presentation are able to explain 13.7% vari-
ances of students’ mid-term test score, but 
only project presentation is statistically signi-
ficant in predicting mid-term test (<.05). The 
equation which was used to predict the stu-
dents’ mid-term test score has no direct ef-
fect, so the equation is constructed only by 
considering the indirect effects of: (1) gender 
on mid-term test through project presenta-
tion, and (2) gender on mid-term test through 
attendance and project presentation. The e-
quation is as follows: 

Y3 = (PY1X1 * PY3Y2) + (PY1X1 * PY2Y1 * 
PY3Y2) 

Gender, Classes, Attendance, Project Presen-
tation, Mid-term Test on Final Test. The last mul-
tiple regressions conducted was to find out 
which independent variables (gender, classes, 
attendance, project presentation, and mid-
term test) are able to predict students’ final 
test score. The result shows that there are 
33.4% variances of students’ final test scores 
which are accounted by gender, classes, atten-
dance, project presentation, and mid-term test 
result, but only mid-term test, gender and also 
classdummy2 (second dummy coding variable 
for classes) that are statistically proven as a 
significant predictors of students’ final test 
scores. The equation was constructed by con-
sidering the direct effects (gender on final test 
and classdummy2 on final-test) and indirect 
effects (gender on final test through project 
presentation and mid-term test, and also gen-
der on final test through attendance, project 
presentation and mid-term test). The equation 
which is used to predict students’ final test 
score is as follows: 

Y4 = PY4X1 + PY4X3 + ((PY2X1 * PY3Y2 * 
PY4Y3) + (PY1X1 * PY2Y1* PY3Y2 * PY4Y3)) 

Predicting Final Test Score in Different Class-
es. Every class has its own characteristics in-
fluenced by the students’ environmental and 
academic background. The idea of the differ-
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ent characteristics of class leads to a further 
analysis to compare the contribution of each 
predictor in different classes. Table 4 shows 
the result of the multiple regressions using the 
enter method in each class. 

Table 4. Comparing the effects of gender, 
attendance, project, mid-term test on final test 

in different classes 

Predictors 
Final Test 

X Y Z 

Gender -.502* -.171 -.275 
Attendance .067* .228 -.388 

Project 
Presentation 

-.122 .102 .386 

Mid-term test .399* .348 .317 

R2 .495 .434 .337 

E .505 .566 .663 

N 25 34 31 

P<.05 

 
The result shows that in Class 1 (X), the 

biggest predictor is gender and the lowest one 
is attendance. In class Y, the biggest predictor 
of the students’ final test is mid-term test 
score, and the lowest predictor is project pres-
entation. In class Z, the biggest predictor of 
students’ final test is attendance, while the 
lowest one is gender. The result proves that 
the predictors might predict the independent 
variable in different magnitude based on the 
class characteristics. Due to the different mag-
nitude of the predictors, it is recommended 
that lecturers treat the classes differently. 

Discussion 

The research findings show that girls 
have a significantly greater mean score than 
boys in terms of Literature Study achieve-
ment. In line with the mean difference ana-
lysis result, the final model of this study also 
shows the contribution of gender to students’ 
final achievement. Two previous researchers, 
Downing (1977) and Droege (1967), mention 
that girls have greater facility in early reading 
skill. The evidence of girls’ reading ability is 
also revealed by Finucci, Gottfredson, and 
Childs (1985). Based on the reserach, women 
become better oral readers, buy more books, 
and read more pleasure than men. 

Beside the direct contribution to stu-
dents’ achievement, gender is also found to be 

the predictor of students’ attendance rate and 
project persentation performance. Based on 
the lecturer reports, girls tend to attend the 
class more often than boys, and girls are more 
serious in doing their project persentation 
homework. In line with this, the research of 
Duckworth and Seligman (2005, p. 939) also 
explains that girls are more self-disciplined 
than boys in final grades, school attendance, 
and hours-spending homeworks. 

Unlike gender, the first dummy variable 
(X=0, Y=1, and Z=0) has no significant ef-
fect on any independent variables. The se-
cond dummy variable (X=0, Y=0, and Z=1) 
has a direct negative significant effect on stu-
dents’ achievement. It means that class Z has 
significantly lower achievement compared to 
the other classess (X and Y). Based on the 
predictor analysis conducted for each class, 
the low achievement of class Z was due to the 
low score of students’ attendance. 

Students’ attendance, which is influ-
enced by gender, is statistically proven as the 
predictor of the students’ project presentation 
performance. Attendance is also found to be 
the indirect predictor of final achievement 
through the project presentation and mid-
term test score. The previous research also 
found a similiar phenomenon. The research 
of Deane and Murphy (2013) found that the 
students’ attendance is positively correlated 
with overall examination score. In addition, 
Louis, Bastian, McKimmie, and Lee (2016) 
also found the positive correlation between 
attendance and objective performance.  

Conclusion and Suggestions 

Conclusion 

Based on the findings, conclusions can 
be drawn as follows: (1) girls have higher a-
chievement in Literarture Study compared to 
boys; (2) the predictors which are statistically 
proven as direct significant predictors of stu-
dents’ final test score are gender, second dum-
my variable for class, and mid-term test, while 
the rest of the predictors (except for the first 
dummy variable of class) contribute indirectly 
to predicting students’ achievement in Lit-
erature Study; (3) the magnitude of the pre-
dictors might be different in different classes. 
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Limitation of the Research 

The limitation of the research is that: 
(1) the research was conducted in an Islamic 
Institution, in which the references studied in 
the Literature Study course are those related 
to the Islamic religion education, prophetic 
character, and intellectual character; (2) every 
institution has their own policy related to 
what kind of academic activities that the stu-
dents have to pass through during Literature 
Study course in one semester. 

Suggestions 

To achieve optimum final test score in 
Literature Study, the lecturers are suggested 
to: (1) consider gender, class, attendance, pro-
ject presentation score, and mid-term test 
score to improve students’ final test score; (2) 
be concerned with the mid-term test results, 
because only mid-term test has a direct effect 
on the final test score; and (3) treat each class 
differently based on their own characteristics. 
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Abstract 
This study is aimed at: (1) understanding the characteristics of Accounting Vocational Theory 
trial test items using the Item Response Theory and (2) determining the horizontal equation of 
Accounting Vocational Theory trial exam instruments. This was explorative-descriptive research, 
observing the subject of the eleventh-grade students. The research objects were test instruments 
and responses of students from six schools selected through the stratified random sampling 
technique. The data analysis employed review sheets and BILOG program for the Item Response 
Theory 2PL. The findings were as follows. (1) The test item review of test packages A and B 
found 37 good quality items, the Item Response Theory using 2PL showed that Package A Test 
generated 27 good questions, Package B Test contained 24 good questions. (2) The question 

equating using the Mean/Sigma method resulted in the equation of = 1.168bx + 0.270, with the 

Mean/Mean method resulting in the equation of  = 0.997bx - 0.250, the Mean/Mean method at 
0.250, while Mean/Sigma method at 0.320.  
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Introduction  

Nitko and Brookhart (2011, p. 3) define 
assessment as a broad term referring to a pro-
cess for obtaining information used for ma-
king decisions about students; curricula, pro-
grams, and schools; and educational policy. 
Assessment and evaluation of learning out-
comes are among the efforts made to monitor 
the students’ competency following the learn-
ing process. In accordance with Article 57 
Paragraph (1) of Law No. 20 of 2003 on Na-
tional Education System, evaluation is per-
formed in the national education quality con-
trol framework to show education provider’s 
accountability to interested parties such as 

students and educational institutions and pro-
grams. The evaluation, for instance, is imple-
mented by the government through National 
Examination (Ujian Nasional or UN). 

National Examination is held annually 
and simultaneously across Indonesia. Regula-
tion of the Minister of Education No. 20 of 
2007 on the educational assessment standard 
explains that National Examination is an ac-
tivity which measures students’ competency in 
certain science and technology subjects to ap-
praise their achievements in National Educa-
tion Standards. The outcomes of the National 
Exam are further used by the government to 
establish policies pertaining to education. Ar-
ticle 68 of Government Regulation No. 19 of 

http://dx.doi.org/10.21831/reid.v3i2.18121


REiD (Research and Evaluation in Education) 

153 −   REiD (Research and Evaluation in Education), 3(2), 2017 

 

2005 on National Education Standard men-
tions that the outcomes of the National Exam 
are used as a consideration in mapping the 
quality of educational program and/or unit. 
The mapping has the purpose to understand 
the quality of education in each region. 

Before National Examination is held, 
the Provincial and Regency Education Offices 
hold trial exams (nationally known as ‘try-
outs’)- as a preparation for students in facing 
the exam. In an interview between the re-
searcher and an accounting teacher at a voca-
tional high school, the teacher said that he 
chaired the Accounting Subject-Matter Teach-
ers’ Forum (Musyawarah Guru Mata Pelajaran or 
MGMP) of Sleman Regency. The interview 
revealed that the test used in the accounting 
trial exam for vocational high schools held by 
the Education Office of Sleman Regency, par-
ticularly for the Productive Accounting sub-
ject, was prepared by the Accounting Subject-
Matter Teachers’ Forum. The questions were 
given in two packages (A and B), with the 
same exam content outline and materials to 
avoid cheating during the trial exams. 

Both packages for the Accounting Vo-
cational Theory trial exam for vocational high 
schools in Sleman Regency can be used as a 
collection of questions with good character-
istics. A good test instrument is composed of 
good items (Retnawati, 2014, p. 62). There-
fore, an analysis of test items contained in a 
test instrument is necessary to help finding 
out the quality of the instrument. Mardapi 
(2012, p. 128) suggests that an item analysis 
can observe the difficulty level, discrimination 
index, and distractor’s effectiveness of test 
items. The analysis also helps in observing the 
validity and reliability of a test. 

In addition to test item characteristics, 
the parallelism of both trial test packages is 
unproven. This means that the difficulty level 
and discrimination index of both test pack-
ages may or may not be the same. This can 
cause a student’s scores to be higher than his 
ability, and thanks to the easier test package 
he received. This situation may result in the 
inaccurate measurement in students’ compe-
tency achievement. For this reason, although 
both packages for the Accounting Vocational 
Theory trial exam prepared by the Accounting 

Subject-Matter Teachers’ Forum are provided 
with the same exam content outline and ma-
terials, the equation between package A and B 
still becomes a subject of attention. 

When the parallelism of the two test 
packages is proven, an equation process is the 
next step to be taken. Kolen and Brennan 
(2014, p. 2) define equation or equating as a 
statistical process in order to adjust the scores 
of a test so that they can be used interchange-
ably. Sukirno (2007) explains that equating 
can compare the scores earned by students al-
beit using different test packages. In that way, 
test participants will not be disadvantaged by 
easier or harder test packages they receive. 
There are two approaches that can be used 
for test equating: Classical Test Theory (CTT) 
and Item Response Theory (IRT). In CTT, 
the test to be equated must have the same 
reliability index. The Item Response Theory, 
which utilizes the mathematical model, deter-
mines that the probability of test participants 
in giving the right answer to a question de-
pends on the ability they possess and also the 
characteristics of the question (Hambleton, 
Swaminathan, & Rogers, 1991, p. 9). 

Test equating using IRT is more repre-
sentative than that using CTT, since IRT has 
invariance characteristics in its parameter. The 
ability parameter is invariance with the test 
parameter and vice versa (Aminah, 2012). The 
same measurement scale in the scores obtain-
ed by students during a trial exam will make 
education quality monitoring easier. The test 
outcomes will show the students’ competence 
mastery in facing the National Exam, while 
serving as a consideration for making deci-
sions for improving the quality of graduates.  

Hambleton and Swaminathan (1985, p. 
197) explain that horizontal equating is per-
formed between two different versions of a 
test, and vertical equating is performed on 
tests across the difficulty levels. Horizontal e-
quating can also be defined as determining the 
equal score for differences (Crocker & Algina, 

2008, p. 456). Horizontal equating is proper 
when it is used for the security of a test, so 
that several forms of tests are needed. These 
forms are not the same, but it is expected that 
they are similar in their content and difficulty. 
When the difficulty, reliability, and content of 
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tests are so different from one form to anoth-
er, few methods of equating can properly 
work (Cook & Eignor, 1991). Dorans, Moses, 
and Eignor (2010) mention that in an equiva-
lent group design, two tests are administrated 
to two equivalent groups chosen randomly 
from the same population (they are assumed 
to have equivalent ability). Moghadamzadeh, 
Salehi, and Khodaie (2011) also explain that 
the equivalent group design might reduce the 
effect of exercise and boredom, but it might 
also cause a bias since they might not have 
equivalent distribution of ability. To reduce 
the possibility of bias, the use of a big sample 
is suggested. In addition, Liao and Livingston 
(2012) present three approaches that could be 
considered as alternatives to a common-item 
equating design. In their paper, the randomly 
equivalent form approach assembles the test 
forms of equal difficulty by stratified random 
sampling of items from the item pool. Pre-
vious study which was conducted by Miyatun 
and Mardapi (2000) also introduces the non-
anchor item equating using the equivalent 
group design.  

The above description illustrates the 
significance of equating both test packages of 
Accounting Vocational Theory trial exam for 
vocational high schools prepared by the Ac-
counting Subject-Matter Teachers’ Forum of 
Sleman Regency. The question analysis and 
test instrument equating will realize objective 
information and show the actual competency 
of students in preparing for the National Ex-
amination. 

Method 

This descriptive-quantitative research 
tries to equate the test instruments of Ac-
counting Vocational Theory trial exam for vo-
cational high schools that were prepared by 
the Accounting Subject-Matter Teachers’ Fo-
rum of Sleman Regency in the academic year 
of 2015/2016 in two packages, A and B. The 
research was conducted at vocational high 
schools in Sleman Regency, Yogyakarta Spe-
cial Region. The subjects of this research are 
grade XII students of vocational high schools 
in Sleman Regency who took the Accounting 
Vocational Theory trial exam in the academic 
year of 2015/2016. The research objects were 

test instruments and also 650 students’ Pack-
age B participants in the form of answer 
sheets from six vocational high schools select-
ed through the stratified random sampling 
technique based on the National Exam rank 
for Accounting Vocational Theory subject in 
the academic year of 2014/2015.  

Kolen and Brennan (2014, p. 13) state 
that there are two ways to do an equivalent 
group design: (1) by giving single test to mea-
sure students’ ability, and (2) by doing a struc-
ture test administration, for example, X test 
for the first student, Y test for the second 
student, X test for the third student and so 
on. In reference to the theory, the accounting 
competency try out test is considered to be 
suitable with the equivalent group design 
since the students with odd number of stu-
dents identity were working with Package A 
test, while those with even number working 
with Package B test. 

The data were collected through docu-
mentation. They were reviewed by experts to 
see the characteristics of the test items qualita-
tively. The review of the test items was made 
to material, construction, and language to see 
their qualitative characteristics. The trial exam 
answer sheets or responses were used for the 
quantitative analysis. The test instruments 
were analyzed using the Item Response Theo-
ry with the assistance from the BILOG-MG 
program to generate three-phase output. In 
the first phase, it revealed the number of test 
participants correctly answering test items, ra-
tio of correct answer probability divided by 
wrong answer probability, and biserial coeffi-
cient. The second phase obtained the data on 
item parameter according to the Item Re-
sponse Theory model used. The 1-PL model 
covers the data on the difficulty level, the 2-
PL model covers information on the difficulty 
leve, and discrimination index, and the 3-PL 
model covers the difficulty level, discrimina-
tion index, and guessing factor. In estimating 
the parameter, the logistic model with the 
highest number of fit items was used. Fit i-
tems are items with calculated Chi-Square val-
ue smaller than table Chi-Square value or p-
value above 5%. The goodness of fit test aims 
at knowing whether or not the items used are 
in accordance with the model applied. 
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The level of difficulties is an item cate-
gory, easy or uneasy item to students. It can 
be understood by calculating the number of 
students who answer correctly. It is consider-
ed good when the scores range from -2 to 2, 
the discrimination index is considered good 
when the scores range from 0 to 2, and guess-
ing factor is considered good when the score 
is lower than 0.2 (1/total answer alternatives). 

The testing of the equation of the two 
test packages is aimed at observing whether or 
not Packages A and B tests were parallel. In 
the presence of any evidence of non-parallel-
ism, both packages need to be equated. Allen 
and Yen (1979, p. 59) suggest that two test in-
struments are considered parallel when both 
have the same mean and variance. The paral-
lelism testing of the test instruments was car-
ried out using the SPSS Program. 

Equating was carried out based on the 
result of parameter estimation from BILOG 
which generates information on the equated 
test instrument conversion constant. Equating 
was held using equivalent group design since, 
as shown by the data, the students’ responses 
were sourced from two different test instru-
ments and answered by two different student 
groups with equivalent ability. There were no 
anchor items in both test instruments. 

Findings and Discussion 

Findings 

Validity and Reliability of Questions 

This research involved five raters to es-
timate the validity using Aiken formula. The 
validity of the test items in both Packages A 
and B according to Aiken formula is relatively 

good. Package A contains 26 questions with 
good validity index (minimum 0.87) and also 
14 questions with poor content validity. Pack-
age B contains 27 questions with good con-
tent validity index. There are 13 questions 
with very poor content validity index. 

Characteristics of Accounting Vocational Theory Tri-
al Test items based on Question Item Review Criteria 

Table 1 shows the characteristics of trial 
test items based on the outcome of expert re-
view. In the material aspect, test Packages A 
and B have 37 good questions and three poor 
questions. This is due to the reason that the 
prepared questions are not in accordance with 
the exam content outline. In the material and 
language aspects, 40 items in both Packages A 
and B are in a good category. 

Characteristics of Accounting Vocational Theory 
Trial Test items based on Item Response Theory 

 The quantitative analysis using Item 
Response Theory requires an assumption test 
as a prerequisite. A unidimensional assump-
tion test was carried out to observe whether 
or not the Accounting Vocational Theory trial 
exam instruments measure one’s ability (trait). 
The unidimensional test was performed with 
the factor analysis using SPSS 20. As present-
ed in Figure 1, the result of the factor analysis 
shows that 40 test items form 11 factors that 
explain 55.063% of the total variance. The re-
sult also shows that the first factor is domi-
nating, with Eigen value of 9.439 which is five 
times bigger than the second factor. There-
fore, it is safe to say that Package A of the 
Accounting Vocational Theory trial exam 
instrument is unidimensional. 

Table 1.Outcome of trial test items review 

 
Aspect 

 
Package 

Question Criteria 

Good Poor Very Poor 

Qty % Qty % Qty % 

Material 
A 37 92.5 3 7.5 - - 

B 37 92.5 3 7.5 - - 

Construction 
A 40 100 - - - - 

B 40 100 - - - - 

Language 
A 40 100 - - - - 

B 40 100 - - - - 
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Figure 1. Scree plot of Package A 

As presented in Figure 2, in Package B 
Test, 40 test items form 13 factors which ex-
plain 56.740% of the total variance. The result 
also shows that the first factor is dominating, 
with the Eigen value of 7.595 which is four 
times larger than the second factor. There-
fore, it can be assumed that Package B of the 
Accounting Vocational Theory trial exam in-
strument is unidimensional. 

 

Figure 2. Scree plot of Package B 

Local independence assumption test for 
Package A is proven with variance-covariance 
matrix and students’ ability in doing Package 
A test, where the students were divided into 
15 groups. The classification was carried out 
by listing the students’ rank from the highest 
to lowest ability. The classification was held 
using the 2-parameter ability estimation mod-
el. The result shows that the elemental value 
is outside the diagonal approaches, meaning 
that the test instruments have passed the local 
independence assumption test. 

The parameter invariance assumption 
test came in two types. The first was question 
item parameter invariance test which is aimed 
to observe whether or not the test questions 
changed when answered by different student 
groups. The second was parameter invariance 
test on participants’ abilities to see whether or 
not the estimated students’ abilities changed 
when the test items were changed. The test 
was performed using scree plots as presented 
in Figure 3, 4, and 5. 

 

 

Figure 3. Scree plot of parameter invariance 
for the difficulty level in Package A test 

 

Figure 4. Scree plot of parameter invariance 
for discrimination index in Package A test 

 

Figure 5. Scree plot of parameter invariance 
for participants’ abilities in Package A test 
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Figure 3, 4, and 5 show that in general, 
all of the plots are relatively close to the diag-
onal line, which can be read that the para-
meter invariance in Package A Test is met. 

 

 

Figure 6. Scree plot of parameter invariance 
for the difficulty level in Package B test 

 

Figure 7.Scree plot of parameter invariance 
for discrimination index in Package B test 

Meanwhile, figure 6 and 7 show that in gener-
al, all plots are scattered, away from the diag-
onal line. Scattered plots away from diagonal 
line show that the invariance parameter of the 
difficulty level and the discrimination index of 
Package B test are not met.   

 

 

Figure 8. Scree plot of parameter invariance 
for participants’ abilities in Package B test 

Figure 8 shows that, in general, all plots 
are relatively close to the diagonal line. There-
fore, it can be inferred that the assumption 
for invariance parameter for students’ abilities 
in Package B Test is met. 

 
The Result of Model Fitness. In order to 

determine the model that is fit to the items, 
data analysis under the three parameter logis-
tics was conducted (1PL, 2PL, and 3PL). The 
fit-model analysis was assisted by BILOG 
software version 3.0. The fit-items were the 
items with Chi-Square value bigger than 5%. 
The fit-model analysis was beneficial to the 
determination of the model fitness test to this 
modern approach by using BILOG version 
3.0 program.  

Table 2. Goodness of fit test of model by p-
value 

Category Model 

1PL 2PL 3PL 

Fit 15 32 31 
Unfit 25 8 9 

 
Table 2 shows that the item analysis 

based on the Item Response Theory fits the 
2PL model. The result of question analysis 
based on 2PL model in Package A Test found 
27 good questions and 13 poor questions. 
Such poor questions were caused by the dif-
ficulty level and discrimination index that ex-
ceeded the criteria. 

Table 3. Goodness of fit test of model by p-
value 

Category Model 

1PL 2PL 3PL 

Fit 11 30 28 
Unfit 29 10 12 

 
Table 3 shows that the item analysis 

based on IRT fits the 2PL model. The result 
of the item analysis based on 2PL model in 
Package B Test found 24 good questions and 
16 poor questions. 

 
Information Function (IF). The item infor-

mation function helps determining the quality 
of a test instrument. To observe the informa-
tion function of Package A and B tests, 2PL 
model was used. In the 2PL model, the high-
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est plot information function will be reached 
when a student who responds to an item has 
an ability that is equivalent to the difficulty 
level and discrimination index of the item. 

 

 

Figure 9. Chart of function information of 
Package A 

Figure 9 shows that the maximum in-
formation function value is 27.884 with -0.250 
logit (theta). The Estimated Standard Error of 
Measurement for Package A is 0.189 or in-
versely proportional with the information 
function of the test. This means that the parti-
cipants of Accounting Vocational Theory trial 
Package A Test will give good information 
with the smallest measurement error if an-
swered by the participants with -0.250 ability. 

 

 

Figure 10. Chart of function information of 
Package B 

Figure 10 indicates that the maximum 
information function value at 18.362 is reach-
ed with 0 logit (theta). The test’s SEM is 
0.2337 or inversely proportional with the test 
function. This means that the participants of 
Accounting Vocational Theory trial Package 
B Test will give good information with the 
smallest measurement error if the test was 
done by the participants with zero (0) ability. 

Accounting Vocational Theory Trial Exam 
Equating Test. Verification of the equation of 
the Accounting Vocational Theory trial test of 
both Package A and B must be held in order 
to see whether or not both packages are paral-
lel. The test for the test instruments’ equation 
can be done using the t-test. The result of the 
t-test shows the significance value at equal va-
riances assumed at 0.000 < alpha 0.05. This 
means that the average score in Package A 
and B differs (with the average difference of 
3.092), and therefore, equating is necessary.  

Equating 

When the Accounting Vocational The-
ory trial exam instruments were proven un-
parallel, equating was necessary. During e-
quating test, one needs to determine which 
package will be used as the benchmark. This 
research equated Package A to Package B, as 
presented in Table 4. Based on the result of 
analysis using BILOG 3.0, it is found that the 
items with good characteristics and the mostly 
fit are in the 2PL model.  

 

Mean/Sigma Method. In the mean/sig-
ma method, the calculation of α and β con-
stants using the mean and standard deviation 
of the difficulty level resulted in constants α = 
1.168 and β = 0.270. From the constants α 
and β, it is found the equation of Package A 
(x) to Package B (y) as follows: 

 
  = 1.168θx + 0.270 

  = 1.168bx + 0.270 

  =  

 
Using α and β, item parameter trans-

formation was carried out, which resulted in 
the equating item parameter as presented in 
Table 5. The Package A Test shows that there 
are 17 test items whose average difficulty level 
is -0.113 and standard deviation 0.641, and af-
ter equation, the mean changes to 0.138 and 
standard deviation changes to 0.749. Further, 
the average discrimination index of Package A 
test is 1.285 with the standard deviation of 
0.386, and after equation the mean changes to 
1.100, and the standard deviation changes to 
0.330. 
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Table 4. Summary of question parameter 

No 
Package A Package B 

The difficulty level Discrimination index The difficulty level Discrimination index 

5 -0.320 1.364 0.843 1.084 

8 -0.608 1.444 -0.677 1.719 

9 -0.136 1.842 -0.282 1.793 

12 -0.369 1.634 -0.949 1.606 

13 -0.484 1.548 -0.307 1.709 

16 -0.262 1.197 -0.154 1.167 

17 -0.743 1.508 0.927 0.628 

20 0.297 1.199 0.066 1.165 

21 1.511 0.573 1.529 0.630 

23 -0.103 1.552 0.169 1.787 

24 -1.116 0.606 -0.270 1.848 

27 -0.035 1.591 0.229 1.619 

30 0.624 0.981 0.682 1.049 

33 0.602 1.272 0.738 0.910 

34 0.427 1.601 0.791 1.402 

36 -0.468 1.317 0.391 0.887 

37 -0.730 0.611 -1.375 0.905 

µ -0.113 1.285 0.138 1.289 

σ 0.641 0.386 0.749 0.422 

 

Table 5. Conversion of Package A to Package B using mean/sigma method 

No 
Package A Package B 

b Initial Initial  (  ) 

5 -0.320 1.364 -0.104 1.168 

8 -0.608 1.444 -0.440 1.236 

9 -0.136 1.842 0.111 1.577 

12 -0.369 1.634 -0.161 1.399 

13 -0.484 1.548 -0.295 1.325 

16 -0.262 1.197 -0.036 1.025 

17 -0.743 1.508 -0.598 1.291 

20 0.297 1.199 0.617 1.026 

21 1.511 0.573 2.035 0.491 

23 -0.103 1.552 0.150 1.329 

24 -1.116 0.606 -1.033 0.519 

27 -0.035 1.591 0.229 1.362 

30 0.624 0.981 0.999 0.840 

33 0.602 1.272 0.973 1.089 

34 0.427 1.601 0.769 1.371 

36 -0.468 1.317 -0.277 1.128 

37 -0.730 0.611 -0.583 0.523 
µ -0.113 1.285 0.138 1.100 

Σ 0.641 0.386 0.749 0.330 
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Mean/Mean Method. In mean/mean 
method, the calculation of constants α and β 
uses the mean of difficulty level and discrimi-
nation index, which resulted in constants α = 
0.997 and β = 0.250. From the constants α 
and β, it is found that the equation of Package 
A (x) to Package B (y) is as follows: 

 
 = 0.997θx - 0.250 

  = 0.997bx - 0.250 

  =  

 
Table 6 shows the conversion of the result of 
equation to the difficulty level and discrimina-
tion index parameters. Package A test shows 
that there are 17 test items whose average dif-
ficulty level is -0.112 and standard deviation is 
0.641, and after equation, the mean changes 
to 0.138 and standard deviation changes to 
0.639. The parameter of discrimination index 
of Package A is 1.285 with the standard 
deviation of 0.385, and after equation, the 
mean changes to 1.289 and standard deviation 
changes to 0.387. 

Table 6. Conversion of Package A to Package 
B using mean/mean method 

No 
Package A Package B 

b Initial Initial  (  ) 

5 -0.320 1.364 -0.069 1.368 

8 -0.608 1.444 -0.356 1.448 

9 -0.136 1.842 0.114 1.847 

12 -0.369 1.634 -0.118 1.639 

13 -0.484 1.548 -0.232 1.553 

16 -0.262 1.197 -0.011 1.201 

17 -0.743 1.508 -0.491 1.512 

20 0.297 1.199 0.546 1.203 

21 1.511 0.573 1.756 0.575 

23 -0.103 1.552 0.147 1.557 

24 -1.116 0.606 -0.863 0.608 

27 -0.035 1.591 0.215 1.596 

30 0.624 0.981 0.872 0.984 

33 0.602 1.272 0.850 1.276 

34 0.427 1.601 0.676 1.606 

36 -0.468 1.317 -0.217 1.321 

37 -0.730 0.611 -0.478 0.613 
µ -0.112 1.285 0.138 1.289 

σ 0.641 0.385 0.639 0.387 

 

Accuracy of Equating Result Based on Root 
Mean Square Difference. Kim and Cohen (1996, 
p. 17) explain the formula to calculate the e-
quating accuracy as follows. 

 RMSD (  ) =   

 

 RMSD (  ) =   

 

 RMSD (  

Note: 
RMSD = Root Mean Square Difference 

 = Differentiator power of the first test af-

ter being equated to the second test 

 = Differentiator power of the first test 

 = The difficulty level of the first test after 

being equated to the second test 

 = The difficulty level of of the first test 

 = the ability of the test participants of the 

first test after being equated to the second test 

 = the ability of the test participants of the 

first test 

Table 7. Summary of RMSD calculation result 
for mean/sigma and mean/mean methods 

 
Parameter 

RMSD 

Mean/Sigma 
Method 

Mean/Mean 
Method 

The difficulty 
level (b) 

0.272 0.251 

Discrimination 
index (a) 

0.192 0.004 

Ability (θ) 0.320 0.250 

 
Table 7 shows that the RMSD value in 

the mean/mean method is lower than that of 
the RMSD value in mean/sigma method. It 
can be assumed that equation with the mean/ 
mean method is more accurate compared to 
that with the mean/sigma method. 

Discussion 

Characteristics of Trial Exam Question Item Based 
on Question Item Review 

Both Package A and B tests in the ma-
terial aspect have 3 test items that require 
revision as they do not fit the exam content 
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outline. For the construction and language as-
pects, both Package A and B are 100% in 
good criteria.  

Characteristics of Test items 

The result of the analysis of Package A 
test shows that 15 test items fit the 1PL mod-
el, 32 test items fit the 2PL model, while 31 
test items fit the 3PL model. The character-
istics of questions in Package A based on the 
2PL model show that there are 27 good ques-
tions that fit the model. Thirteen items are 
poor as their difficulty level and discrimina-
tion index do not meet the criteria (above 
+2). 

The result of the analysis of Package B 
Test shows that 11 test items fit the 1PL 
model, 30 test items fit the 2PL model, and 28 
test items fit the 3PL model. This shows that 
the 2PL model has the largest number of fit 
test items. If seen based on the 2PL model, 24 
items are good and fit the model, while 16 
items are poor. 

Trial Exam Question Equating 

The questions used in the trial exam of 
the Accounting Vocational Theory in Sleman 
Regency were given in Packages A and B. If 
both packages were used unequally, one of 
the student groups would be disadvantaged, 
particularly for students working on harder 
test packages. The result of the t-test on the 
scores in the two packages shows that both 
packages are non-parallel, and therefore, e-
quating is necessary. The result of the ques-
tion equating using the Mean/Sigma method 
resulted in the equation = 1.168bx + 0.60, 

while the Mean/Mean method resulted in the 
equation  = 0.997bx– 0.250. 

Kilmen and Demirtasli (2012) conduct 
similar equating research by using four meth-
ods in the IRT approach. Those four methods 
use the least RMSD value to determine the 
accuracy. The RMSD value in the mean/mean 
method is smaller than the RMSD value in 
the mean/sigma method. The mean/mean 
method resulted in the RMSD for parameter 
b at 0.251, parameter a at 0.004, and ability 
parameter at 0.250 whereas the mean/sigma 
method resulted in the RMSD for parameter 
b at 0.272, parameter a at 0.192, and ability 

parameter at 0.320. The lower RMSD value 
shows more accurate equating result, in this 
case, it is shown that the mean/mean e-
quating method shows better result than the 
mean/sigma method.  

Conclusion 

The results of expert review of the test 
items are as follows. (1) In terms of the ma-
terial, construction, and language aspects, the 
test items in the test instruments of Account-
ing Vocational Theory trial exam prepared by 
Accounting Subject-Matter Teachers’ Forum 
of Sleman Regency are in a good category. (2) 
The content validity of Package A and B test 
items according Aiken formula is satisfactory. 
(3) The reliability coefficient of test instru-
ments of Accounting Vocational Theory trial 
exam for both Package A and B is in a good 
category, at 0.887 for Package A and 0.856 for 
Package B. (4) The analysis based on the Item 
Response Theory using the 2PL model to 
Package A test shows that 32 items fit the 
model, whereas 30 items fit the model of 
Package B. The discrimination index of Pack-
age A shows that there are 27 good items and 
13 poor items. In Package B test, 24 items are 
in a good category while the remaining 16 
items are in a poor category. Poor items are 
resulted from the difficulty level and discrimi-
nation index which exceed the criteria. (5) E-
quation using the Mean/Mean method shows 
smaller result compared to the RMSD value 
found using the Mean/Sigma method. 
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Abstract 
The goal of the research is to gain insights into the characteristics of the items in the mathematics 
national examination, the attributes on which the items were formulated and the result of a 
conceptual error diagnosis of the mathematics materials based on the result of the junior high 
school mathematics national examination. This is quantitative descriptive research. The data were 
collected from 3,079 grade-nine students of junior high schools who took the National Exami-
nation in the academic year of 2015/2016. The sample was established randomly based on the 
package code of the examination which is P0C5520 with 574 students as the examinees. 
Documentation method was applied in collecting the data. The result of the research shows that 
– upon the implementation of the classical test theory – there are 16 items in ‘difficult’ category, 
24 in ‘intermediate’ category, and no items in ‘easy’ category. Furthermore, upon the implement-
tation of the item response theory, the result shows that 28 items are in ‘good’ category and 12 
items are in ‘poor’ category. In addition, there are 50 attributes on which the Junior High School 
Mathematics National Examination test (package P0C520) is formulated. Four attributes are 
content attributes and the rest (46) are process skill attributes. The result of the diagnosis shows 
that there are 11 types of errors made by the students when trying to complete the content items. 
Most of the errors are conceptual errors related to the geometric materials especially in the sub-
materials of polyhedron, triangles, and quadrangles. 

Keywords: conceptual error, attributes, junior high school mathematics national examination 
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Introduction  

In the education system, evaluation is 
an urgent thing to perform. Evaluation is a 
medium to put students in the context of 
what they understand and what they are able 
to perform, while describing what they do not 
understand and what they are not able to per-
form (Sumintono & Widhiarso, 2015, pp. 2–
3). The goal of the evaluation on the result of 
the study as conducted by the government is 

to measure the competence level of the grad-
uates on certain subjects as formulated in Na-
tional Examination (or Ujian Nasional – UN). 
The items in National Examination are for-
mulated based on the competence standards 
of the graduates, basic competence and a-
chievement indicator. 

Most of the education practitioners uti-
lize the reports on the result of the National 
Examination as the supporting data in the 
process of policy-making, as a medium in 

http://dx.doi.org/10.21831/reid.v3i2.18120
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comparing the achievement of the examinees 
in the national level and as a medium in map-
ping the quality of national education. For 
example, the report of the Junior High School 
National Examination result for Mathematics 
in Baubau Municipality in the academic year 
of 2014/2015 shows that the average score on 

Mathematics is  42.62 with 15.0 as the low-
est score and 97.5 as the highest score (Minis-
try of Education and Culture, 2015). The re-
sult indicates that some examinees gave in-
correct responses to some of the items of the 
Mathematics National Examination. The mis-
takes might be caused by the level of the 
items in the examination and the examinees’ 
lack of conceptual knowledge or because they 
made a conceptual errors. 

A good examination item must go 
through a calibration process, so the informa-
tion on the items can be gained from the ap-
plied test. This information is commonly call-
ed characteristics of the items, which can be 
estimated by using two approaches, namely: 
Classical Test Theory (CTT) and Item Re-
sponse Theory (IRT). A good item can be re-
viewed from its difficulty level, discrimination 
index, and distractor effectiveness. In the 
CTT approach, the index of the difficulty lev-
el of a good item must be 0.3 – 0.8, while the 
discrimination index must be   0.3 and the 
option of each item at least has to be selected 
by 5% of the examinees (Mardapi, 2012, p. 
128). In the IRT approach, the index of the 
difficulty level of a good item must be (ai) -2.0 
– +2.0 (Hambleton, Swaminathan, & Rogers, 
1991, p. 13), while the discrimination index 
must be (bi) 0 - +2.0 (Hambleton et al., 1991, 
p. 15), and pseudo guessing index must be (ci) 
0 – 1/k (Hambleton et al., 1991, p. 17). 

Items with very low or very high facility 
index cannot be categorized as good items 
because they cannot differentiate the level of 
ability of the examinees. The error indication 
of the examinees can be caused by the diffi-
culty level. It might not be caused by the lack 
of competence. Items with negative discrimi-
nation index indicate that the correctness of 
the answer is questionable. The correctness of 
the answer is also questionable if the dis-
tracting items are only selected by <5% of the 
examinees. The examinees with the pseudo 

guessing index >1/k show that the distracting 
items are not able to attract those with low 
capability (Abadyo & Bastari, 2015). 

A conceptual error is an error in under-
standing the concept in which the under-
standing is not in accordance with the scien-
tific definition as agreed generally by the ex-
perts in that field. In mathematics, this error 
happens when students fail to relate the initial 
concept with the newly-given one (Russell, 
O’Dwyer, & Miranda, 2009, p. 416). In fact, a 
conceptual error is closely related to the con-
ceptual knowledge of the examinees. Mathe-
matics conceptual knowledge is the examin-
ees’ understanding of the scope of the field of 
mathematics. The scope of mathematics sub-
ject include: (1) number, (2) algebra, (3) geo-
metry and measurement, and (4) statistics and 
probability. Therefore, in mathematics, a con-
ceptual error can be defined as an incorrect 
use of the concepts which do not follow the 
scientific definition in the scope of mathema-
tics field (numbers, algebra, geometry, and 
measurement and statistics and probability. 

In order to learn about the error indi-
cation related to a conceptual error, there 
should be diagnosis process. The goal of the 
diagnosis activity is to understand the strength 
and weakness of the examinees (Leighton & 
Gierl, 2007, p. 242). The cognitive diagnosis 
model (CDMs) can be utilized in two ways, 
(a) retrofitting (post-hoc analysis) from non-
diagnostic examination to gain richer or wider 
information and (b) designing or constructing 
a set of items for diagnostic purposes (Ravand 
& Robitzsch, 2015, p. 3). In the approach of 
retrofitting (post-hoc analysis), non-diagnostic 
examination instruments are reconstructed in 
a way that they can be used to identify the 
strength and weakness of the examinees in 
defining the attributes based on which the test 
items are formulated.  

Attributes are the description of knowl-
edge in completing examination contents in a 
certain domain (Wang & Gierl, 2011, p. 166) 
and the basis of cognitive or skill process cru-
cial to completing the test items (Gierl, Cui, & 
Zhou, 2009, p. 5; Gierl, Zheng, & Cui, 2008, 
pp. 66–67; Yamtinah & Budiyono, 2015, p. 
71). In mathematics, attributes consist of 
three categories: content attributes (common 
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materials), process attributes (expected capa-
bility after learning the materials in the con-
tent attributes) and skill attributes (specific 
mathematical skills critical in certain materials) 
(Tatsuoka, 2009, p. 2). Attributes utilized in 
this research are content attributes and pro-
cess skill attributes. 

There are already many studies taking 
advantages of diagnosis activities in Indone-
sia. However, most of them focus on the de-
velopment of the diagnostic instruments. Se-
condary data such as national examination, 
PISA and TIMSS are rarely used in diagnostic 
activities. If we take a look at the studies in 
the last six years (2011-2017), secondary data 
have been a fresh medium to gain infor-
mation on the influential factors in the aca-
demic achievement of examinees (Kartianom 
& Ndayizeye, 2017, p. 200) and the difficulty 
of the examinees in completing the mathema-
tics test items of the National Examination 
(Isgiyanto, 2011, p. 308; Retnawati, 2017, p. 
33). Even though National Examination is 
neither the main factor in determining the 
passing of the examinees, nor the main re-
quirement in continuing to higher education 
level, the result of the National Examination 
is valuable data for diagnostic purposes. 

To be more specific, the poor result of 
the Junior High School National Examination 
in Baubau Municipality was driven by the lack 
of comprehensive diagnosis on the result of 
the National Examination, especially on the 
subject of Mathematics. Both of the academia 
and the municipality administrator do not 
seem to see diagnostic activities as an urgent 
matter. The data of the National Examination 
are left untouched and have not yet been 
transformed into insightful information. The 
objective of this research is to gain insights 
into the characteristics of the test items and 
see the result of the diagnosis on the con-
ceptual error in mathematics materials based 
on the result of the Junior High School 
Mathematics National Examination in Baubau 
Municipality. 

Method 

This research is quantitative descriptive 
research which applies content analysis in 
drawing conclusion by identifying various 

characteristics specifically in a message – in 
the test items and the responses of the exam-
inees - objectively, systematically and gen-
erally. The research was conducted in Baubau 
Municipality. The data were collected from 
the Center for Education Evaluation (com-
monly known as PUSPENDIK) in Jakarta, in 
the form of National Examination sheets and 
the response sheets. 

The data source is the ninth graders of 
junior high schools in the academic year of 
2015/2016 in Baubau Municipality. The total 
number of the examinees is 3,079. The sam-
ple was established randomly (random sam-
pling) based on the package code of the ex-
amination content. The researchers selected 
the package code of P0C5520 with 574 ex-
aminees in total. The object of the research is 
40 test items and 22,960 responses of the ex-
aminees.  

The expost facto data in the form of the 
the examinees’ responses and the items in the 
Junior High School Mathematics National 
Examination were collected using documenta-
tion technique. The data were analyzed for 
diagnostic information. The items in the Na-
tional Examination were selected to be the 
data because they had been standardized. 
Therefore, the bias has been minimized. 
Moreover, they had been calibrated, which 
allowed the researchers to compare the exist-
ing series and the packages from each year. 

A good examination instrument must 
be valid and reliable. In this research, the in-
struments chosen are the instruments of the 
National Examination which have been tested 
in large and small scales. Therefore, it is safe 
to assume that the validity and reliability of 
the instruments are fulfilled. The validity im-
plemented in this research is closely related to 
the attribute formation. The validity of the 
content of the attributes on which the test 
items are formulated was proven based on the 
judgment of the experts. In order to produce 
the content validity index of the attributes 
formation, the result of the judgment was 
then calculated using Aiken formulation. 
Based on the Aiken index, the researchers for-
mulated criteria in order to show the content 
validity of the attributes formation (see Table 
1) (Kartianom, 2017, p. 153). 
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Table 1. Content validity index criteria 

Aiken Index Content Validity Criteria 

> 0.4 Low 
0.4 – 0.8 Medium 

> 0.8 High 

 
In order to understand the character-

istics of the items using CTT approach, the 
data were analyzed using TAP software ver-
sion 14.7.4. Table 2 shows the criteria of good 
items based on CTT approach (Mardapi, 
2012, p. 128). 

Table 2. Item characteristic criteria using CTT 

Parameter Criteria 

ai More than or equal with 0.3 
bi 0.3 to 0.8 
ci The answer choice is chosen by at 

least 5% of the examinees 

Description: 
ai = Items differentiators index 
bi = Items difficulty level index 
ci = Distractor effectiveness index 

 
Using IRT approach, the data were ana-

lyzed with the help of Bilog-Mg software. 
Prior to the analysis, the sample was tested for 
its adequacy using SPSS11.5 software. The 
sample is considered adequate when the value 
of Kaiser Mayer Olkin Measure (KMO) > 0.5 
with significance value (Sig.) of < 0.05. After 
that, the assumption test was conducted on 
the item parameter estimation using IRT ap-
proach. The assumption to be fulfilled was 
local unidimension and independency. Unidi-
mension assumption was conducted with the 
support of SPSS 11.5 software based on the 
formation of the dominant factor. The formu-
lated factor was with the Eigen value > 1.0. 
The dominant factor has large Eigen value 
discrepancy with the next factor and it has at 
least 20% cumulative frequency (Retnawati, 
Munadi, & Al-Zuhdy, 2015). The local inde-
pendency assumption will be automatically 
fulfilled when the unidimensional assumption 
is fulfilled (Retnawati, 2014, p. 141). 

When the assumption in IRT approach 
has been fulfilled, the next one is goodness of 
fit test. There are three models in IRT ap-
proach: model 1-PL, model 2-PL and model 
3-PL. The goodness of fit test is conducted 
with the support from Bilog-Mg software by 

comparing the significant value of 
2  with 

0.05  and also ICC curve. If the value of 
sig. 2 > 0.05  , the items can be categorized 

as fit with the model. For ICC curve, the data 
are considered fit when the distribution of the 
data matches the model (Figure 1). 

 

 

Figure 1. ICC curve 

In each model, the criteria of good items in 
the IRT approach are presented in Table 3 
(Hambleton et al., 1991, pp. 13–17). 

Table 3. IRT criteria of items characteristics 

Model 
Parameter Criteria 

ai bi ci 

1-PL 0 up to +2 - - 

2-PL 0 up to +2 -2 up to +2 - 

3-PL 0 up to +2 -2 up to +2 0 up to 1/k 

Description: 
ai = Item discrimination index 
bi = Items difficulty level index 
ci = Pseudo guessing index 

 
In this research, the error made by the 

examinees was analyzed through the response 
of the Mathematics examination contents (an-
swer sheets of the examinees) of the National 
Examination in the academic year of 2015/ 
2016. The analysis was conducted by formula-
ting the probable description of the alterna-
tive response to the test items. At this point, 
the researchers did not use the description of 
the examinees’ answers and the responses to 
determine the achievement of the students, 
but to understand the type and the area of the 
error. 

In order to conduct the diagnosis on 
the a conceptual error made by the examinees, 
the researchers: (1) identified the attributes of 
the examination content by defining the op-
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tions of responses to each item using the con-
tent analysis; (2) named the type of the error 
in each response option based on the attri-
butes on which the items were formulated; (3) 
analyzed the response option using TAP soft-
ware version 14.7.4 to measure the percentage 
of each type of error in each material. There 
was a follow up for the most dominant type 
of error in order to understand the area of the 
error. 

Findings and Discussion 

The Characteristics of the Test Items 

Classical Test Theory 

To understand the difficulty level, dif-
ferentiator, and distractor effectiveness of the 
examination content, the researchers applied 
the classical test theory when analyzing the 
items. The data were in the form of answer 
sheets - multiple choices with the answer key. 
Table 4 shows the result of the recapitulation 
of the characteristics of the test items based 
on the difficulty level of the items in each 
material. 

Table 4. The difficulty level of the items in 
each material 

Materials 
Category 

Total 
Easy Medium Difficult 

Numbers 0 7 4 11 

Algebra 0 4 6 10 

Geometry 0 9 4 13 

Statistics 0 3 1 4 

Probability 0 1 1 2 

Total 0 24 16 40 

 
Table 4 shows that: (1) the materials on 

number have seven items in ‘medium’ cate-
gory and four items in ‘difficult’ category; (2) 
the materials on algebra have four items in 
‘medium’ category and six items in ‘difficult’ 
category; (3) the materials on geometry have 
nine items in ‘medium’ category and four 
items in ‘difficult’ category; (4) the materials 
on statistics have three items in ‘medium’ cat-
egory and one item in ‘difficult’ category; and 
(5) the materials on probability have one item 
in ‘medium’ category and one item in ‘diffi-
cult’ category. 

Table 5 shows the result of the recapit-
ulation of the characteristics of the test items 
based on the differentiators of the items in 
each material. 

Table 5. The differentiators of the items in 
each materials 

Materials 
Category 

Total 
Good Not Good 

Numbers 9 2 11 
Algebra 6 4 10 

Geometry 8 5 13 
Statistics 1 3 4 

Probability 2 0 2 
Total 26 14 40 

 
Table 5 shows that overall the discrimination 
index of the test items in the content of the 
Mathematics National Examination in Baubau 
Municipality has 26 items in ‘good’ category 
and 14 items in ‘not good’ category. If we take 
a closer look at the materials: (1) the materials 
on numbers have nine items in ‘good’ cate-
gory and two items in ‘not good’ category, (2) 
the materials on algebra have six items in 
‘good’ category and four items in ‘not good’ 
category, (3) the materials on geometry have 
eight items in ‘good’ category and five items 
in ‘not good’ category; (4) the materials on 
statistics have one item in ‘good’ category and 
three items in ‘not good’ category; and (5) the 
materials on probability have two items in 
‘good’ category and no item is in ‘not good’ 
category. 

Other critical information in the classi-
cal test theory is distractors effectiveness. The 
distribution of the response choice can be 
considered as effective or acceptable when 
each option in the test items is chosen by at 
least 5% of the examinees (Mardapi, 2012, p. 
129). Figure 2 presents the functionality per-
centage of the distracting items. 

 

Good
100%

Not 

Good

0%

  

Figure 2. The functionality percentage of the 
distractors 
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Figure 2 shows that 100% of the items 
have effective distractors. This means the 
distractors in the items of the Junior High 
School Mathematics National Examination in 
Baubau Municipality are well-functioned dis-
tractors. In other words, they are able to at-
tract the examinees. 

Item Response Theory 

Principally, the item response theory 
uses the probabilistic model. There are three 
analytic models: 1PL, 2PL and 3PL. In order 
to correctly select analytic model, the good-
ness of fit test is a crucial process. However, 
before that, the sample adequacy and assump-
tion test has to be conducted. Table 6 shows 
the result of the sample adequacy test. 

Table 6. The result of the KMO and Bartlett 
KMO and Bartlett's test 

Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy 

0.810 

Bartlett's Test of 
Sphericity 

Approx. 
Chi-Square 

2425.233 

df 780 

Sig. 0.000 

 
Table 6 shows that the KMO value is at 

0.810 or 0.5 higher. This means that the sam-
ple used in this research is adequate. Next, 
unidimensional assumption test was conduct-
ed while considering the scree plot (Figure 3). 
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 Figure 3. The scree plot of the result of the 
exploratory factor analysis 

 
The scree plot in Figure 3 shows that 

there is one dominant factor in the Junior 
High School Mathematics National Exami-

nation in the academic year of 2015/2016 in 
Baubau Municipality. This can be seen from 
the shift in the Eigen value of the first factor 
up to the second factor. In the second factor 
and beyond, the shift of the Eigen value is not 
too high. Therefore, it is safe to conclude that 
the unidimensional assumption test on the 
contents of the Junior High School Mathema-
tics National Examination in the academic 
year of 2015/2016 in Baubau Municipality has 
been fulfilled. When the unidimensional as-
sumption test has been fulfilled, the local in-
dependency assumption is automatically ful-
filled. This also means that there is a correla-
tion among the factors in the Junior High 
School Mathematics National Examination in 
the academic year of 2015/2016 in Baubau 
Municipality, so the goodness of fit test can 
be conducted. The goodness of fit test for 
models 1-PL, 2-PL and 3-PL is conducted by 

comparing the significant value of 
2  with 

0.05  and ICC curve. Table 7 shows the 
result of the goodness of fit test for 1-PL, 2-
PL and 3-PL. 

Table 7. The result of the goodness of fit 
between the items and the model 

Fitting Model 

Fitting Items 

Model 
1-PL 

Model 
2-PL 

Model 
3-PL 

Sig. Chi-Square Value 24 35 13 

Using ICC curve 5 12 2 

 
Table 7 shows that based on the good-

ness of fit test, 24 items fit with model 1-PL, 
35 items fit with model 2-PL and 13 items fit 
with model 3-PL. When the goodness of fit 
test with ICC curve is applied, five items fit 
with model 1-PL, 12 items fit with model 2-
PL and two items fit with model 3-PL. This 
makes model 2-PL the fittest analytic model. 

The parameter used in model 2-PL is 
the difficulty level (bi) and differentiators (ai), 
whereas guessing (ci) for the item is consider-
ed zero. The items which fit with model 2-PL 
are brought to the next analytic step. The 
items are as follows, items 1, 2. 3, 4, 5, 7, 8, 9, 
10. 12. 13, 14, 15, 16, 17, 19, 20. 21, 22. 24, 
25, 26, 27, 29, 30. 31, 32. 33, 34, 35, 36, 37, 
38, 39 and 40. In model 2-PL, the items that 
do not fit with model 2-PL are not included 
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in the next analytic steps even though they 
have difficulty and differentiators as the para-
meter. These excluded items are items 6, 11, 
18, 23 and 28. 

Table 8 shows the result of the charac-
teristics analysis on the test items based on 
model 2-PL with the support from Bilog-MG 
program. 

Table 8. The characteristics of the test items 
based on the parameter of difficulty level and 

differentiators 

Category 
Parameter Frequency 

Desc. 
a b 

Good 35 28 28 
Not Good 0 7 7 

Total 35 35 35 

 
Table 8 shows that based on the criteria of 
model 2-PL, there are 28 items in ‘good’ cate-
gory and 7 items in ‘not good’ category. In 
fact, those 7 items in ‘not good’ category pos-
sess good differentiators but have bad diffi-
culty level. Those items are items 33, 9, 15, 29, 
19, 21, and 35. Respectively, their difficulty 
level parameters are 4.463, 4.027, 3.870, 2.747, 
2.644, 2.100, and 2.028. These items have very 
high difficulty level with item 33 having the 
highest difficulty level. In terms of the dif-
ferentiator’s parameter, 40 items fall in ‘good’ 
category. This strengthens the indication that 
the error in the examinees responses – speci-
fically while trying to complete items 33, 9, 
15, 29, 19, 21 and 35 – is not caused by the 
difficulty level. In addition to items parameter, 
the researchers also gain insights into the test 
information function as shown in Figure 4. 
 

 

Figure 4. Information functions and test 
measurement error 

Figure 4 shows that the content of 
Junior High School Mathematics National 
Examination in the academic year of 2015/ 
2016 in Baubau Municipality has higher infor-
mation than the error in measurement with 
the ability range from -1.6 to +4.0. If the ex-
amination was delivered to the examinees 
with the ability range lower than -1.6 and 
higher than +4.0, the error in the measure-
ment would be a lot higher than the infor-
mation function. 

Subject-Matter Mastery in the Mathematics 
National Examination 

The subject-matter mastery of the test 
takers of the National Examination of Mathe-
matics of the academic year 2015/2016 can be 
seen from the proportion of true answers of 
the test takers on the number, algebra, geo-
metry, statistics, and probability materials as 
presented in Figure 5. 

 

 

Figure 5. Percentage of student's answers to 
each material 

Figure 5 shows that all materials tested on the 
Mathematics National Examination of the 
academic year 2015/2016 in Baubau Muni-
cipality are considered difficult by the test 
takers. This can be seen from the percentage 
of the wrong answers that are greater than the 
percentage of the correct answers of the test 
takers on each material. 

Attributes on which Test Items are Formu-
lated 

The attributes, on which the items are 
formulated, are developed and validated by 
five experts (expert judgment), three of whom 
are mathematics teachers of state junior high 
schools in Yogyakarta who previously had in-
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volved in the development of the examina-
tion, and two are Mathematics lecturers. Gen-
erally, all of the attributes of the items of the 
Junior High School Mathematics National 
Examination in the academic year of 2015/ 
2016 in Baubau Municipality consist of four 
content attributes and 46 process skill attri-
butes. The content validity index of the attri-
butes of those 40 items is at 0.888 which falls 
in ‘high’ category. Table 9 shows the distri-
bution of the attributes of the items in each 
material. 

Table 9. The distribution of the test items 
attributes 

No Material 
Content 

Attributes 
Process Skill 

Attributes 

1 Numbers 1  13 
2 Algebra 1  13 
3 Geometry 1  14 
4 Statistics and 

Probability 
1  6 

Total  4 46  

 
Table 9 shows the distribution of the 

attributes on which the test items are formu-
lated. Each material competence has several 
attributes. Some of the attributes are alike and 
some are different. Thus, the material com-
petence has to be divided into groups along 
with all of the attributes. 

Diagnosis of the Examinees’ Errors 

Error Type 

The identification of the error focuses 
on the attributes which are not mastered and 
applied correctly by the examinees when they 
are trying to complete the items in the Mathe-
matics National Examination. Based on the 
content analysis, the errors can be categorized 
into 11 types, which consist of: (1) conceptual 
errors, (2) language-related interpretative er-
rors, (3) procedural errors, (4) calculation er-
rors, (5) representation errors, (6) conceptual 
and language-related interpretative errors, (7) 
conceptual and calculation errors, (8) con-
ceptual and calculation errors, (9) language-
related interpretative and procedural errors, 
(10) representation and procedural errors, and 
(11) representation and calculation errors. 
Figure 5 shows the percentage of each type of 
error. 

Furthermore, in general, Table 10 
shows the frequency of each type of errors. 
Table 10 shows that most of the errors are 
conceptual errors. They are in the area of 
basic concept of numbers, algebra, geometry 
(plane figure and solid figure) and probability. 
Most of them are found in geometric ma-
terials.
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Figure 5. The percentage of each type of error in each material 
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Table 10. Types of errors made by the 
examinees 

Types of Errors Frequency Percentage (%) 

Conceptual 5804 41.41 

Language-related 
interpretative 

1749 12.48 

Procedural 1106 7.89 

Calculation 873 6.23 

Representation 1759 12.55 

Conceptual and 
Language-related 
interpretative 

966 6.89 

Conceptual and 
Calculation 

575 4.10 

Conceptual and 
Representation 

347 2.48 

Language-related 
interpretative and 
Procedural 

271 1.93 

Procedural and 
Representation 

81 0.58 

Calculation and 
Representation 

486 3.47 

Total 14017 100 

The Area of the Conceptual Errors 

The most dominant conceptual errors 
are: (1) the basic concept of integers in the 
materials of numbers, root form (irrational) 
and comparison; (2) the concept of relation 
and function, basic concept of algebraic oper-
ation, basic concept of integers and straight 
line equation in the materials of algebra; (3) 
the basic concept of geometry, polyhedron, 
triangles and quadrangles in the materials of 

geometry; (4) the basic concept of probability 
in the materials of statistics. These all are 
shown in details in Figure 6. 

Discussion 

By using CTT and IRT, there are five 
items with a very high level of difficulty 
(Items 9,15,19,21, and 33). Item 9 is related to 
number; items 9, 15 and 21 are about algebra, 
while item 33 is related to geometry. The high 
percentage of students answering those items 
wrongly is due the very high level of item dif-
ficulty. Besides, the very high level of item 
difficulty indicates that there are a lot of stu-
dents with incomplete attributes of those ma-
terials.  

Based on the content analysis, there are 
11 types of students’ errors. The conceptual 
error is the dominant type of errors mostly 
occured in geomerty-related items. In line 
with the result of this research, Isgiyanto 
(2011) also found that, in Indonesia, the jun-
ior high school students are weak at geometry 
and measurement with the low level of attri-
butes of content/concept completeness. 

The conceptual errors made by the stu-
dents are indicated by the conceptual errors 
occurring in number and algebra materials. 
The testees’ understanding of numbers is the 
key to understanding the material of algebra. 
The understanding of numbers and algebra is 
the requirement for the understanding of the 
geometrical materials. Further, in their study,

0% 20% 40% 60% 80% 100%
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Figure 6. The area of error in each material 
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Russell et al. (2009, p. 416) mention that a 
conceptual error occurs because of the failure 
in connecting new concept with the earlier 
concept. Specifically, the conceptual error 
made by the students is located in the basic 
concept of integers, irrationals, comparisons, 
association and function, algebra operation, 
linear equation, polyhedron geometry, tri-
angle, square, and probability. 

The findings of this research are sup-
ported by the findings of a research conduct-
ed by Retnawati (2017, p. 33), which found 
that junior high school students in Yogyakar-
ta, Indonesia found it difficult to finish the 
National Examination questions due to their 
disability to understand the concept of frac-
tion, rationing fraction with square-root deno-
minator, linear equation with one or two vari-
ables, determining the members of a sets, de-
termining the gradient a linear equation, also 
the concept of area.  

Conclusion and Recommendations 

Conclusion 

Based on the result of the analysis and 
description, it can be concluded that, first, 
based on the classical test theory, 16 test items 
are in ‘difficult’ category, 24 are in ‘medium’ 
category, and no item is in ‘easy’ category. 
Based on item response theory, 28 items are 
in ‘good’ category and 12 items are in ‘not 
good’ category. Second, there are 50 attributes 
– 4 content attributes and 46 process skill 
attributes - on which the Junior High School 
Mathematics National Examination content 
(package P0C5520) are formulated. Third, 
there are 11 types of errors made by the ex-
aminees when they tried to complete the ex-
amination. Most of the errors are conceptual 
errors in the materials of geometry especially 
in the sub materials of polyhedron, triangles 
and quadrangles. 

Recommendation 

Based on the conclusion, the recom-
mendations are: (1) for users of the diagnostic 
information. The result of the research can be 
used as the materials for training on the pro-
cess of conducting diagnostic information. It 
is expected that this type of training can be 

used to improve the quality of learning pro-
cess in the schools with low result in the 
Mathematics National Examination. (2) For 
researchers, this research focuses only on di-
agnosis the types and areas of error made by 
the examinees when trying to complete Junior 
High School Mathematics National Test items 
based on the attributes of the items. There-
fore, this research can be deepened by diag-
nosing the errors or difficulties faced by the 
examinees with the help of R packages CDM 
program while using model DINA. 
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Abstract 
A career developed through the optimization of one’s potentials will irrevocably play a role in the 
development of self-identity as well as the psychological well-being of the individual. When child-
ren are introduced and allowed to explore as many career options as possible during their devel-
opmental stage, they are more likely to have a fruitful career development in the future. The 
preceding study showed that the career interests and knowledge of lower-grade primary students 
fit the Holland Career Categories: realistic, investigative, artistic, social, enterprising, and con-
ventional (RIASEC). It was also found that the students’ career interest and knowledge levels 
varied, with most in the low level. This second-year study aims to expand the results of the pre-
vious study by developing the use of Quartet cards as the media of career exploration for lower-
grade primary students. By using the research and development method, this study develops 
Quartet Career Cards into three difficulty levels: low, medium, and high. The Quartet cards me-
dia have undergone feasibility tests conducted by experts in theory and media, as well as a series 
of field testing consisting of preliminary, main, and operational stages among a total of 266 pri-
mary students of grades 1, 2, and 3. A revision was made on several components including the 
images, information, colors, font sizes, illustration styles, and card sizes. The findings show that 
Quartet Career Cards meet the feasibility standards for the media of career exploration. 
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Introduction  

Working, or having a career, is one of 
the major life tasks that affect the psycholo-
gical wellness of an individual (Sweeney, 2009, 
p. 17). In relation to the development of psy-
chological wellness studies, Myers, Sweeney, 
and Witmer (2000) mention that work is one 
of the factors that determine the well-being of 
one’s mental health. They also imply that al-
though statistically there is no direct correla-
tion between them, the factor analysis result 

shows that career or having a job is funda-
mental to the acquisition of self-confidence in 
an individual. It is important that one can feel 
competent, esteemed, and belong to a positive 
identity in exploring his or her career options 
(Nauta, 2010, p. 12; Sweeney, 2009, p. 17). 

Both career development and mental 
health play a role in helping an individual to 
achieve a more effective quality of life. Nauta 
(2010, p. 12), based on the Holland (1997) 
theory, states that an individual with a good 
understanding of his/her sense of self will 

http://dx.doi.org/10.21831/reid.v3i2.17993
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possess a crystalized vocational identity that 
allows him/her to explore his/her career op-
tions without difficulty. Such an individual 
will eventually be able to have a career that is 
sustained by competence, in addition to life 
satisfaction and an effective personality in 
his/her social life. This notion explains that a 
well-developed career relies on a good under-
standing of self-identity (in the context of re-
alistic, investigative, artistic, social, enterpris-
ing, and conventional/RIASEC personality 
types), by which an individual will be able to 
determine his/her career direction. For this 
reason, it can be understood that the knowl-
edge acquisition on career options in the early 
development stage is imperative to the im-
provement of quality of life during adulthood.  

However, in reality, making a career de-
cision can be a challenge. In addition to the 
limited jobs available in the market, compe-
tence, qualification, and interest also play an 
important role in what career a person may 
have. A survey conducted by the Organiza-
tion for Economic Cooperation and Develop-
ment (OECD & Asian Development Bank, 
2015) shows that 6.2% of Indonesian popula-
tion is unemployed. Although the number is 
slightly below the world’s average unemploy-
ment (6.7%), it is relatively high when com-
pared to other countries like Japan, the coun-
try with the lowest unemployment rate, where 
the number is twice less than Indonesia with 
3.4%. Following Japan, the second, third, and 
fourth place are India, South Korea, and also 
China, respectively. These are the countries 
with rapid economic growth dominating the 
global market, and therefore, are able to cre-
ate more jobs. 

Career introduction is one of the fac-
tors affecting unemployment rates. On the 
other hand, job suitability and level of interest 
can also determine how long a person can last 
in his/her job. Oftenly, a person would quit a 
job in which they did well because the job 
does not fit his/her interest. In some in-
stances, the lack of interest in the job could 
discourage workers to do their best. If this 
problem can be overcome, the number of 
people who quit or have no job can be re-
duced, resulting in a lower unemployment 
rate.  

Funded by the Islamic Development 
Bank, the first, second, and third authors con-
ducted a study in 2015 on the career devel-
opment among lowergrade primary students 
as an effort to nurture career development 
among individuals from the early age. The 
first-year study was a preliminary research 
aimed at examining whether the lower-grade 
primary students in the Daerah Istimewa Yogya-
karta (DIY), had acquired the adequate levels 
of knowledge and interest on various types of 
occupations. The six Holland’s career catego-
ries comprising  Realistic, Investigative, Artis-
tic, Social, Enterprising, and Conventional 
(RIASEC) were used as a reference in mea-
suring the levels of knowledge and interest 
among the subjects as they had been proven 
to possess a high reliability level in numerous 
settings (Nauta, 2010, pp. 17–18). The study 
found that the knowledge and interest levels 
of the students were in accordance with the 
theory of career interest by Holland, although 
they were varied from high to low. It was then 
concluded that the students needed additional 
support to explore and learn as many career 
options as possible. As a follow-up of the pre-
vious study, this second-year research focuses 
on the development of learning aid or media 
that aims to improve the lower-grade primary 
students’ knowledge of various types of occu-
pations.       

One of the challenges in the previous 
study was how to make the students interest-
ed in the learning activities aimed at stimu-
lating their knowledge acquisition of career 
options, especially as there were several jobs 
that they were not familiar with, which were 
understandably more difficult to comprehend 
due to the more complex nature of the jobs. 
Therefore, it is important that an appropriate 
and suitable media for lower-grade primary 
students be created to improve their career 
knowledge acquisition in a broader scale, at 
least within the proximal development zone.  

Nowadays, the options for learning me-
dia development are endless, especially with 
the rapid development of technology. The op-
portunity to develop online-based media by 
using smartphone application is widely open 
and oftenly preferable, as it offers a quick and 
affordable access, allowing children to inde-
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pendently use it at any time, in any place. 
Both computer and smartphone applications 
are fun and easy to use and produce. Never-
theless, it needs to be pointed out that ad-
vanced technology does not always have a 
good impact on children, especially when it 
comes to social interaction with their peers. 
Interaction is one of the most important ele-
ments in the cognitive, affective, and psycho-
motor development in children. According to 
a number of theorists, the interaction and re-
lationship among children and their peers are 
just as crucial as those between children and 
their parents, in spite of the difference in qua-
lity and values (Piaget, 1965, in Sigelman and 
Rider, 2006, p. 408). While parents act as the 
authoritative figures in a child’s life, children 
can learn to learn, respect each other, negoti-
ate, and practice cooperative team-work with 
their peers as they have equal position and 
power. Piaget further emphasizes that peers 
have a distinct contribution to children devel-
opment that parents cannot provide.   

Based on the two points above, it must 
be acknowledged that there is a direct need 
for a learning media hardware that stimulates 
children’s social interaction with their peers. 
One convenient example is the playing cards 
Quartets. Quartet is a game originated from 
the Netherlands used by children to learn 
words. However, in its development, the 
game has been greatly modified for numerous 
purposes. In the same vein, this study devel-
ops the Quartet playing cards to improve chil-
dren’s knowledge of career options. Thus, this 
study aims to (1) develop and (2) examine the 
feasibility of the Quartet playing cards as the 
media for improving the career knowledge 
acquisition of lower-grade primary students.  

Career introduction and awareness in 
the early age are incredibly crucial for future 
career development. Knight (2015) states that 
introducing career options and information 
on tertiary education earlier in primary school 
can help students realize the important con-
nection between education and vocational 
success for their future. This means that in-
troducing career knowledge to primary stu-
dents as early as they are at the lower grades 
would contribute to their success in the fu-
ture.  

The deliberate decision to use a game of 
playing cards as learning media was made to 
address the research subjects, i.e. early pri-
mary students who are still in the playing pe-
riod. Among other educational toys for chil-
dren such as puzzles, crossword puzzles, 
cards, pictures, movies and videos, and also 
interactive CDs, Quartet playing cards were 
chosen for several reasons.   

The game is programmed to be played 
repeatedly and to engage children in a fun 
learning activity through the use of pictures to 
show various occupation types in the cards. 
This mechanism is designed in order to ad-
dress the instrumental conditioning learning 
theory on how repeated activities can form a 
strong stimuli-response (S-R) connection, es-
pecially those involving emotion or happy 
feeling, where the stimuli tend to transform 
into a long-term memory (Santrock, 2008). 
This is supported by Garris, Ahlers, and 
Driskell (2002) who state that using toys or 
involving an element of fantasy in the learning 
activities allows students to feel more excited 
in the class. 

Method 

The activities in this second-year study 
involved developing a research product and 
conducting feasibility tests on the product. 
The process of developing the Quartet play-
ing cards as the media of career exploration 
referred to ten-step research and development 
method proposed by Borg and Gall (1983), 
consisting of (1) research and information 
collection; (2) planning; (3) preliminary pro-
duct form development; (4) preliminary field 
testing; (5) main product revision; (6) main 
field testing; (7) operational product revision; 
(8) operational field testing; (9) final product 
revision; and (10) dissemination and imple-
mentation. This second-year study adopted 
only the second to ninth steps, as the first 
step had been completed in the preceding 
study, while the final step is planned to be 
conducted in the third year.  

 The research instrument for data col-
lection was a test resulted from the previous 
year’s study (Ayriza, Setiawati, & Triyanto, 
2016). The test was constructed according to 
the six Holland’s Career Categories, i.e. realis-
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tic, social, enterprising, and also conventional 
(RIASEC). There were a total of 60 items 
with each dimension containing 10 items. 

Subsequently, the instrument under-
went expert and construct validation. Two 
experts were involved in this study: an expert 
who has an extensive research experience in 
career development study; and an expert in 
primary school education. The expert on ca-
reer development suggested that there were 
more varied alternative answer options for the 
test items, and to avoid similar answer alter-
natives/options for different statements. On 
the other hand, the expert on primary educa-
tion found no significant problem except for 
the use of some technical terms. Once the test 
was revised based on the validators’ advice, a 
construct validation was conducted by ana-
lyzing the six dimensions individually using 
the confirmatory factor analysis (CFA). The 
result shows that all test items in the dimen-
sions refer to one factor. Each dimension was 
considered valid or significant if it had the Chi 
square probability of (χ2 > 0.05), as well as 
Root Mean Square Error of Approximation 
(RMSEA) or the average size of the expected 
difference per degree of freedom (df) in the 
population of less than 0.08. 

The result of CFA is presented in Table 
1. According to the table, each dimension of 

RIASEC corresponds to each latent variable 
and leans to one factor, meaning that it fulfills 
the requirement for construct validity. Mean-
while, instrument’s realibility was tested using 
Alpha Cronbach formula and the result of 
reliability coefficient is 0.891. 

Subjects 

The population of this study was the 
lower-grade students of primary schools in 
Daerah Istimewa Yogyakarta (Special Regions 
of Yogyakarta), which consist of four regen-
cies and one municipality. The cluster random 
sampling technique was used to establish the 
sample. Cluster referred to the regencies or 
municipality which have different character-
istics, and random reffered to the technique 
used in selecting both the schools from the 
selected regencies and municipality, and the 
classes of the selected schools. 

The research subjects were 266 primary 
school students of grade 1, 2, and 3. The 
numbers of students undergoing preliminary 
field testing, main field testing, and operation-
al field testing were 12, 83, and 171 students, 
respectively. Details of the number and classi-
fication of the subjects are presented in Table 
2.

Table 1. The result of the confirmatory factor analysis 

Statistics 
Dimensions 

R I A S E C 

χ2 34.03 35.30 16.04 41.49 34.97 39.44 
df 26 26 15 29 27 32 

significance (p) 0.13436 0.10535 0.26074 0.06235 0.13960 0.17136 
RMSEA 0.023 0.025 0.019 0.027 0.023 0.020 
Result Fit Fit Fit Fit Fit Fit 

 

Table 2. The number of subjects in each field testing 

Preliminary 
field testing 

Primary school SDN Samirono (Kota) 

Grade Grade 1 Grade 2 Grade 3 

Total 4 4 4 

 
Main field 

testing 

Primary school SDN Karangmojo II (Gunungkidul) 

Grade Grade 1 Grade 2 Grade 3 

Total 27 30 26 

Operational 
field testing 

Primary school SDN Kotagede 
(Kota) 

SDN Sonosewu 
(Bantul) 

SDIT Tunas Mulya 
(Gunungkidul) 

Grade Grade 1 Grade 2 Grade 2 Grade 3 Grade 1 Grade 3 

Total 29 27 30 23 30 32 
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Data Analysis Technique 

The descriptive quantitative analysis 
technique was employed in this study. In 
addition, feedback and suggestions from the 
teachers and research assistants who were in 
charge of guiding and monitoring the field 
testing were compiled as a part of the qualita-
tive data used as additional references to im-
prove the research product. 

Findings and Discussion 

Findings 

This section illustrates the findings of 
the current study which are based on the se-
cond to ninth step of Borg and Gall’s ten-step 
R and D method. A brief summary of the 
finding of the first-year study is provided to 
give a comprehensive depiction of the study. 

The first stage, research and informa-
tion collection, shows that the career knowl-
edge and interest of the subjects fit Holland’s 
RIASEC construct theory. The second-year 
research is a follow-up of the previous study’s 
findings. 

The planning stage is manifested in de-
veloping the concept of Quartet playing cards 
based on Holland’s RIASEC theory. At the 
top of the card, the word for the type of oc-
cupation is made bigger and bolder, while a 
description of the occupation is provided at 
the bottom. The cards are grouped into three 
volumes based on the difficulty levels (low, 
medium, and high), and four categories, i.e. 
task, tool, workplace/product/service, and 
working attire or attribute.   

The stage of developing prelimary pro-
duct form involves creating the product pro-
totype as designed in the previous stage, and 

conducting feasibility test on it. Validity tests 
were performed by a professor with an exten-
sive research on career development, and a 
Ph.D scholar on primary education, with the 
following results: (a) Several adjustments were 
made on the pictures, the size of the cards to 
fit the size of a child’s palm, and on the thick-
ness of the material to ensure the cards’ dura-
bility; (b) adjusments were made on the mea-
surement of the career knowledge instrument. 

The next stage is the preliminary field 
testing. In this stage, four students of SDN 
Samirono (Yogyakarta) were randomly select-
ed from each grade, making a total of 12 sub-
jects. The result of the limited field testing is 
presented in Table 3. 

Table 3 reveals that most of the first 
graders (75%) are able to play the game, find 
it easy to play, and will play it at home, while 
all second and third graders (100%) have no 
problem and respond positively to all of the 
test items. All subjects from the three grades 
(100%) agree that the playing card helps them 
learn many types of occupationss and enjoys 
playing the game. However, about 25% of the 
first graders still have difficulty in playing the 
game, find it hard to play, and will not consi-
der playing it at home. In addition, the minor-
ity also does not find it easy to learn the char-
acteristics of the occupations. Unlike the se-
cond and third graders, the first graders show 
more enthusiam for obtaining the goal of the 
Quartet Career Cards as learning media. Addi-
tionally, during the limited field testing, the re-
search team received feedback and sugges-
tions from the teachers and research assis-
tants, including to make the font size bigger, 
the colors brighter, as well as adjustment on 
the pictures to reflect the geographical condi-
tion of where the students live. 

Table 3. The result of limited field testing 

Primary school SDN Samirono 

Mean Grade Grade 1 Grade 2 Grade 3 

Subjects 4 students 4 students 4 students 

Able to play the game 75% 100% 100% 92% 
Find the game easy to play 75% 100% 100% 92% 
Will play at home 75% 100% 100% 92% 
Learn many types of occupationss 100% 100% 100% 92% 
Learn the characteristics of the occupations 75% 100% 100% 92% 
Enjoy the game 100% 75% 100% 92% 
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In the next stage, the research team 
conducted revision to the main product based 
on the recommendation and feedback from 
the students and teachers in stage four. The 
result of the revision was the final draft of 
main product that was ready for the main 
field testing. 

The main field testing was conducted in 
the same mechanism as the preliminary field 
testing in stage four, but with larger subjects. 
There were 27 grade 1 students, 30 grade 2 
students, and 26 grade 3 students of SDN 
Karangmojo Gunungkidul. The data are pres-
ented in Table 4. 

As illustrated in Table 4, the results of 
extended main field testing are varied among 
students of grade 1, 2, and 3. Nearly all of the 
students (90%) are able to play the Quartet 
Career Cards game and find it easy to play. 
About the same number (94%) of students 
will play the game at home, and manage to 
learn the types (92%) and also characteristics 
(94%) of the occupations from playing it. On 
average, there are 99% of students who enjoy 
playing the game. Overall, 93% of the stu-
dents achieve the goal of playing the game, as 
targeted by the research team. 

In the next stage, operational product 
revision was made according to the feedback 

and suggestions of the subjects during the ex-
tended main field testing, particularly on the 
colors in the type of occupation and the an-
swer choice. Moreover, the colors in the low, 
medium, and high levels were changed into 
red, blue, and green, respectively. Once the 
revision was made, it was concluded that the 
developed learning media was ready for op-
erational field testing. 

The operational field testing was done 
in one primary school in the municipality of 
Yogyakarta, and two other schools in the DIY 
regencies. They were SD Kotagede (Munici-
pality of Yogyakarta) with 29 first graders and 
27 second graders; SD Sonosewu (Bantul Re-
gency) with 30 second graders and 23 third 
graders; and SDIT Tunas Mulia (Gunungkidul 
Regency) with 30 first graders and 32 third 
graders. The result is presented in Table 5.  

Table 5 shows that the data obtained 
from operational field testing are varied. In 
general, the first grade students of the three 
schools are able to play the game (90%), find 
the game easy to play (91.5%), will play the 
game at home (91.5%), learn many types 
(83%) and characteristics (76.5%) of the occu-
pations, and enjoy the game (95%). On the 
other hand, 85% second graders are able to 
play the game and find the game easy to play, 

Table 4. The result of extended main field testing 

Primary school SDN Karangmojo II 

Mean Grade Grade 1 Grade 2 Grade 3 

Subjects 27 students 30 students 26 students 

Able to play the game 89% 90% 92% 90% 
Find the game easy to play 89% 90% 92% 90% 
Will play at home 100% 87% 96% 94% 
Learn many types of occupationss 100% 77% 100% 92% 
Learn the characteristics of the occupations 100% 87% 96% 94% 
Enjoy the game 100% 97% 100% 99% 

 

Table 5. The result of operational field testing 

Primary school 
SDN 

Kotagede 1 
SDN 

Sonosewu 
SDIT Tunas 

Mulia 
Mean 

Subjects 29 27 30 23 30 32 

Grade 1 2 2 3 1 3 

Able to play the game 83% 89% 81% 100% 97% 91% 90% 
Find the game easy to play 86% 89% 81% 100% 97% 91% 91% 
Will play at home 90% 100% 97% 100% 93% 97% 96% 
Learn many types of occupations 86% 96% 100% 100% 80% 97% 93% 
Learn the characteristics of the occupations 83% 93% 97% 100% 70% 100% 91% 
Enjoy the game 90% 93% 100% 100% 100% 100% 97% 
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99% will play the game at home, 98% learn  
many types of occupations, 95% learn the 
characteristics, and 97% enjoy the game. Fi-
nally, among  grade 3 students, 95.5% stu-
dents are able to play the game and find it 
easy to play, 98.5% will play it at home and 
learn about many types of occupations, while 
100% students both learn the characteristics 
and enjoy the game. 

The operational field testing reveals that 
grade 3 students have the highest achievement 
of the research goal (98%), followed by the 
second graders (93%), and the first graders 
(88%). On average, there are 93% lower-grade 
primary school students who achieve the goal 
of Quartet Card Careers as targeted by the re-
search team. 

The ninth and final stage in this re-
search was final product revision. This stage 
resulted in a suitable final product of career 
exploration for children aimed at improving 
their career knowledge. 

Discussion 

This study is a follow up of the first-
year study on the exploration of career inter-
est and knowledge construct using quantita-
tive analysis. The first-year study shows that 
both the career interest and knowledge of the 
lower-grade primary students in Daerah Istime-
wa Yogyakarta are society-oriented, and that 
they correspond well to Holland’s theory of 
six career categories (RIASEC). The fact that 
students’ career knowledge is society-oriented 
implies that their career interests are limited to 
the social scope, as well.  

As a result, children’s career develop-
ment may be disrupted, especially when there 
is no intervention. Therefore, the second-year 
study was aimed at improving children’s ca-
reer knowledge based on Holland’s RIASEC 
theory through Quartet Career Cards as the 
learning media specifically developed for that 
purpose.  

The decision to conduct intervention 
on the lack of career knowledge among lower-
grade primary students is based on the re-
search by Xu, Hou, and Tracey (2014, p. 654) 
in China, which revealed that the lack of self-
exploration and environment exploration was 
caused by the lack of information or knowl-

edge of exploring career options, as well as 
the lack of efforts or supporting facilities in 
the career exploration process. In that case, 
intervention is imperative to make improve-
ments on the children’s career knowledge.   

The final product of the developed 
learning media in this study is modified Quar-
tet cards containing pictures and information 
aimed at lower-grade primary students’ career 
development. It is expected that students can 
acquire wider knowledge and develop their 
career interests, so that they are well-informed 
and ready to make a decision on their voca-
tional preference when they grow up. In addi-
tion, the game is also intended to increase the 
players’ interpersonal relationships and give 
them pleasure and enjoyment when playing it.  

The notion is in line with the study of 
Garris et al. (2002) who state that games can 
be used as a part of learning activities to make 
students enjoy the learning process more due 
to the element of fantasy. Moreover, Parker 
and Lepper (1992) find that learning in an 
environment which involves an element of 
fantasy is more beneficial to students than 
one conducted in other conditions.  

All field testing, whether preliminary, 
main, or operational, shows that more than 
90% students are able to play Quartet Career 
Cards, find it easy to play, enjoy the game, 
and will play it again at home. The learning as-
pect of the game is aimed at helping students 
improve their career knowledge. This is evi-
dent in how students manage to learn more 
types of occupations, what the jobs entail, and 
the relevant tools, setting, attire or attributes 
required for particular jobs. For instance, they 
children learn that caping (a traditional wide 
cone-shaped hat made from bamboo) is an at-
tribute associated with Indonesian farmers as 
they do not have special attires for their job. 

On the other hand, the discussion on 
career exploration as early as primary school 
was in accordance with the study conducted 
by Magnuson and Starr (2000). They argue 
that making simple decisions during early 
childhood such as choosing what food to eat, 
toys to play, clothes to wear, or things to do 
in their daily lives will help the children have 
personal preferences. In the future, the pre-
ferences will manifest in the formation of in-
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dividual autonomy that helps them to make 
decisions and life choices, including in deter-
mining what career they would have as an 
adult.  

Based on Piaget’s cognitive develop-
ment theory, the lower-grade primary stu-
dents are in the concrete operational stage, 
which is marked by how they are not domi-
nated by perception and rely on experience to 
guide them, in addition to the extraordinary 
cognitive development and formative stage in 
the formal education setting (Schunk, 2012). 
The concrete operational stage includes the 
ability to classify, combine, and compare. In 
this stage, children are also able to understand 
the connection and to make sense of a series 
of events (Hill, 2012). The theory implies that 
as educators, teachers should be able to pro-
vide the appropriate learning style and envi-
ronment according to the students’ cognitive 
development so that students are encouraged 
to explore and actively participate in social 
interaction. In relation to learning environ-
ment, teachers are also responsible for giving 
new stimuli for students’ cognitive construct 
to stimulate their development through assi-
milation and accommodation.  

As learning media, the Quartet Career 
Cards allow the lower-grade primary students 
to explore a variety of possible career options 
for their future, as well as to engage in an 
active participation by interacting with their 
peers. As a result, the game acts as a stimulus 
for the environment that simultaneously con-
structs the children’s cognitive structure with 
career knowledge. Taveira, Silva, Rodriguez, 
and Maia (1998, p. 90) emphasize the signifi-
cance of early career exploration for children 
at the primary school age to support and fos-
ter the children’s proper development.  

Based on the research development, 
field testing, findings, discussion, relevant the-
ories and previous studies, it can be con-
cluded that the Quartet Career Card game is a 
contributing factor in children’s career explo-
ration process, as it can help improve the ca-
reer knowledge of lower-grade primary stu-
dents. This implies that Quartet Career Card 
can be recommended as media in career guid-
ance activities to expand and enhance chil-
dren’s career knowledge.  

Conclusion 

The developing of the Quartet Career 
Cards game is aimed at supporting children’s 
future career development by improving their 
knowledge on possible career options. While 
the product development process is based on 
Borg and Gall's (1983) ten-step model, the 
concept of the cards itself relies on Holland’s 
theory of the six Career Categories, involving 
realistic, investigative, artistic, social, enter-
prising, and conventional.  

The Quartet Career Cards consist of a 
picture and information on the types of occu-
pations and each of their tasks, tools, work-
place, products or services, as well as the attri-
butes and work attires. There are three levels 
of difficulty ranging from high, medium, to 
low. The cards are proven suitable and fea-
sible to be used by lower-grade primary stu-
dents, based on a series of field testing, as well 
as validity tests conducted by theory and me-
dia experts. 
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