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Foreword 

 

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

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

neighbouring country, Malaysia. 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 common education, but also comprises the results of 

research in education in a broader coverage, such as language education, cultural education, 

physics education, mathematics education, and teacher 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 2018 

Editor in Chief 
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 Abstract  
This qualitative study aimed at evaluating the circumstances in plenary class that provoke learners’ speak-
ing anxiety. To meet the objectives, this study investigated students of German as a Foreign Language 
(GFL) course who were experiencing speaking anxiety symptoms in the plenary class. The research was a 
narrative qualitative study, and the data were collected through observation and interview. The result of 
this study reveals that learners’ speaking anxiety occurred in particular circumstances of the plenary class, 
such as unfamiliar topic, still class, students’ unpreparedness for spontaneous speaking, expressionless face 
of the lecturer, and students’ fear of native speaker lecturers. 

Keywords: speaking anxiety, German as a foreign language (GFL), foreign language anxiety (FLA), 
      sozialform 

 

Introduction  

German is one of the foreign languages 
learned by several learners in Indonesia, in-
cluding in Universitas Negeri Malang. Unlike 
English, German is not an international 
language that had been learned earlier in the 
elementary school or even kindergarten. It is 
also not as familiar as English. In German 
Department of Universitas Negeri Malang, 
the students have various backgrounds. Some 
students have prior knowledge about German 
from their high schools, some others do not 
have any knowledge at all and they started to 
learn German in the university. Students’ 
German language knowledge is standardized 
through Gemeinsamer Europäischer Referen-
zrahmen (GER) (2004) or Modern Language 
Division (2001). According to GER, German 
skills are divided into three levels i.e. basic 
level that consists of A1 (breakthrough) and 

A2 (Waystage), independent level that con-
sists of B1 (Threshold) and B2 (Vantage), and 
competent level that consists of C1 (Effective 
Operational Efficiency) and also C2 (Mastery) 
(Glaboniat, Müller, Rusch, Schmitz, & 
Wertenschlag, 2005). In Universitas Negeri 
Malang, German was taught with a different 
level in each semester. Students learned Ger-
man I (A1) in the first semester, German II 
(A2) in the second semester, German III (A2-
B1) in the third semester, German IV (B1) in 
the fourth semester, and then German B2 
(Deutsch auf B2 Niveau) in the fifth semester. 
The students had to pass the lower level first 
in order to reach the higher level (Department 
of German Letters, 2016). 

In the class of Deutsch auf B2 Niveau, 
the students did not learn the whole level. 
They only learn the beginning or the basis of 
B2 level. However, students’ German lan-
guage skill at this level should be good, since 
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the students already got B1 and B2, which are 
independent levels. The point is students at 
this level should be able to communicate in 
German fluently. However, in fact, according 
to the preliminary research, the students were 
quite passive and looked anxious to speak 
especially when they had to speak in the ple-
nary class or in front of their classmates and 
teacher. It indicated that they suffered class-
room speaking anxiety. 

Speaking is one of the language skills 
that should be acquired by students in a for-
eign language class. Speaking as a productive 
activity is very important for them to commu-
nicate with each other not only for academic, 
but also interpersonal context (Lightbown & 
Spada, 2006). Speaking is often considered the 
most difficult language skill because students 
need to go through a complicated process in 
order to speak correctly and understandably 
(McLaren, Madrid, & Bueno, 2006). 

Speaking includes a combination of 
some cognitive and psychological aspects. In 
order to achieve successful speaking, students 
need to have sufficient language knowledge 
and good psychological (mental) state. The 
cognitive aspect consists of bottom-up and 
top-down processes (Bashir, Azeem, Ashiq, & 
Dogar, 2011; Saville-Troike, 2006). The bot-
tom-up process involves language knowledge 
such as vocabulary, pronunciation and gram-
matical patterns. Meanwhile, the top-down 
process involves content knowledge about a 
topic and cultural knowledge of the spoken 
language. Furthermore, the psychological as-
pect or mental state also affects students’ 
speaking skill. One of the psychological as-
pects that affect speaking skill is anxiety 
(Ansari, 2015; Muhaisen & Al-Haq, 2012). 

Speaking anxiety in a language class is 
manifested in some ways. Some researches 
show that speaking anxiety increases students’ 
monitor use (Dulay, Burt, & Krashen, 1982; 
El-Sakka, 2016). Students cannot speak flu-
ently because they are self-conscious. This si-
tuation worsens their speaking ability (Shabani 
et al., 2013; Von Wörde, 2003). They cannot 
achieve their maximum achievement in speak-
ing. Some researches show the cause of stu-
dents’ speaking anxiety, such as lack of flu-
ency, poor knowledge of vocabulary, unfamil-

iar topic, and negative feedback (Awan, 
Azher, Anwar, & Naz, 2010; Barahmeh, 2013; 
Nazir, Bashir, & Raja, 2014). This phenom-
enon can be seen in almost every language 
class, including German language class. 

Some researches on speaking anxiety in 
German language class have revealed some 
familiar findings. Students can suffer fear by 
speaking in a German language class. The 
main causes are, for example, fear of negative 
feedback, low language proficiency, and shy-
ness (Fischer & Modena, 2005). That fear by 
speaking leads to speaking anxiety. This anxi-
ety affects students’ language ability and wors-
ened their linguistic mastery because they can-
not think clearly under those circumstances 
(Sevinç & Backus, 2017). These findings are 
found in German as a second language class. 
Because speaking anxiety has a huge effect, it 
is important to investigate speaking anxiety 
and its form. This research’s context is differ-
ent from previous researches, namely German 
as a foreign language (GFL) in Indonesia. 

It is familiar to see in German as a for-
eign language class in Indonesia: the lecturer 
asks a question to the students and they re-
spond it as if it is in a choir. However, when 
lecturer asks a student to raise a hand and to 
speak in front of the class, the student keeps 
quiet as if the class becomes a 'graveyard'. 
This is because most of the students are pas-
sive and anxious to speak in front of the class 
(Cansrina, 2015). Such description is a kind of 
culture in German as a foreign language class-
es in Indonesia. 

Based on the preliminary research, the 
students’ passiveness became a serious prob-
lem in the classroom. It also gave negative 
effects toward their performance. During the 
class, a few students who spoke actively were 
always the same persons. Thus, the lecturer 
had to ask or even force the other students to 
speak. Otherwise, they would only speak with 
their classmates when they had to interact 
with each other in pair work or group work. 

The students’ passiveness and fear of 
speaking, as mentioned before, show that 
there were speaking anxiety symptoms among 
them. This situation normally happened in the 
plenary class. Plenary class is an interactive 
form or Sozialform, which is a term defined 
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as a didactic methodology that arranges the 
interaction pattern between students and 
teachers and among students which consists 
of plenary class (Frontalunterricht/pleno), in-
dividual work (Einzelarbeit), pair work (Part-
nerarbeit), and group work (Gruppenarbeit) 
(Kiper, Meyer, & Topsch, 2002). Thus, this 
study focused only on the learners’ speaking 
anxiety in the plenary class. 

Classroom speaking anxiety is a kind of 
unpleasant feeling suffered by foreign lan-
guage learners as they are asked to speak in 
the classroom. Speaking anxiety is defined as 
a feeling of fear, nervous, and lack of self-
confidence during speaking which are as-
sociated with visual signs (Horwitz, 2001; 
Horwitz, Horwitz, & Cope, 1986; Tseng, 
2012; Wilson, 2006; Zhiping & Paramasivam, 
2013). Basic (2011) also states that anxiety is a 
sort of fear manifested by visual signs. Speak-
ing anxiety is a part of Foreign Language 
Anxiety (FLA) experienced by foreign lan-
guage learners (Bashir et al., 2011; Horwitz, 
2001; Horwitz et al., 1986). Thus, anxiety in 
the speaking skill is a problem experienced by 
most of the students in foreign language 
classes (Arnaiz & Guillén, 2012; Basic, 2011; 
Horwitz, 2001; Horwitz et al., 1986; Marwan, 
2007; Tseng, 2012; Wilson, 2006; Zhiping & 
Paramasivam, 2013). It is caused by the com-
plexity of speaking skill (Basic, 2011). It be-
comes a reason why the researchers attempted 
to conduct deeper studies about speaking anx-
iety with various focuses and results. 

Nowadays, there is a number of speak-
ing anxiety studies in English as a Foreign 
Language (EFL) classes as well as in German 
as a Foreign Language (GFL) classes. Tseng 
(2012) explains that there are some factors 
that can cause speaking anxiety in English 
classes, such as parents’ and teachers’ de-
mands for students to get good grades at 
school in English, lack of confidence in stu-
dents’ ability to learn English, fear of making 
mistakes and of getting subsequent punish-
ment or ostracism, i.e. fear of having embar-
rassing feeling for not being perfect, condi-
tion in childhood to believe that English is 
extremely difficult, and fear of foreigners and 
their behavior. It all shows that English trig-
gers anxiety because of its role as an inter-

national language. However, the cause of 
speaking anxiety in another foreign language, 
such as German, should be different. 

Zhiping and Paramasivam (2013) at-
tempted to look for the cause of speaking 
anxiety in an international class in Malaysia 
where the students are from Nigeria, Iran, and 
Algeria. Their findings revealed that there are 
particular factors that provoke speaking anxi-
ety, (e.g. fear of being in public and shyness, 
fear of negative evaluation, and fear of speak-
ing inaccurately). In addition, students’ speak-
ing anxiety level is various. It depends on the 
student and also their culture. Therefore, the 
cause of speaking anxiety among students was 
much related to cultural difference since they 
came from different countries. 

The researches about speaking anxiety 
in German as a Foreign Language (GFL) class 
had been done by Fischer and Modena (2005) 
and Cansrina (2015) who investigated speak-
ing anxiety in Modena University in Italy. The 
results indicate that motivation has a great 
deal to the success of students’ speaking skill. 
Students with high motivation as well as self-
confidence in learning German can speak 
German well. Meanwhile, students who suffer 
speaking anxiety and are afraid to get negative 
evaluation have low speaking skill. Gnjidić 
(2016), in his study, has found that anxiety 
and fear are the biggest obstacles to learning 
German for Croatian students. When students 
have a high anxiety level, they can poorly con-
centrate in producing and expressing their 
idea through speaking (Fischer & Modena, 
2005; Inozemtseva, 2017). 

A local study by Cansrina (2015) di-
vided the causes of German students’ speak-
ing anxiety in German Literature Padjajaran 
University based on three aspects, i.e. person-
al, social-didactic, and cultural aspects. The 
cause of speaking anxiety based on personal 
aspect is too much thinking about grammar 
and fear of negative evaluation. Based on so-
cial-didactic aspect, students will feel anxious 
to speak when the topics are unfamiliar. 
Meanwhile, seen from the cultural aspect, stu-
dents’ feeling of fear was provoked by Indo-
nesian teachers’ behavior since elementary 
school, i.e. the students have to keep silent in 
the class. 
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A bit different to the studies by Fischer 
and Modena (2005), Cansrina (2015), Gnjidić 
(2016), and Inozemtseva (2017), this study 
investigated speaking anxiety in particular cir-
cumstances of interaction forms in the class-
room. Actually, the interaction form of the 
classroom consists of plenary class, individ-
ual-, pair-, and group work, but this study 
focused on speaking anxiety that occurs only 
in the plenary class. According to the authors’ 
teaching experiences and the preliminary re-
search, it can be assumed that the students 
were more passive and anxious in the plenary 
class rather than in the individual-, pair-, or 
group work activities. That is why this study 
focused only on speaking anxiety in the ple-
nary class. 

Method 

This qualitative research aimed to evalu-
ate the learning process of German language 
class in Indonesia by trying to reveal which 
circumstances of the plenary class that pro-
voked speaking anxiety of German learners in 
Universitas Negeri Malang. The respondents 
in this study were students of Universitas 
Negeri Malang who had ZiDs or Zertifikat 
Indonesische Deutschstudierende (certificate 
of German skill for Indonesians students), 
and who attended Deutsch auf B2 Niveau 
(German level B2) class as well as Deutsche 
Literatur (German Literature) class. Such stu-
dents were selected because they had suffi-
cient input of German. Ideally, they should be 
able to communicate in German fluently. 

Data of the study were collected 
through observation and interview. The ob-
servation was conducted in Deutsch auf B2 
Niveau class and Deutsche Literatur class to 
observe and to notice the symptoms of learn-
ers’ speaking anxiety during the plenary class. 
Deutsch auf B2 Niveau was taught by two 
Indonesian lecturers, while Deutsche Literatur 
was taught by a German lecturer. In addition, 
the interview was conducted to support and 
confirm the data. This study used participant 
observation, i.e. passive participation. The re-
searchers were not directly involved in the 
classroom activity, because they rolled as cam-
era persons who recorded and observed the 
learning process. The researchers came to the 

class as researchers who observed and record-
ed the whole activities of the class by using a 
video recorder. Through the videos, the data 
were analyzed using an observation sheet.  
There were several indicators on the sheet to 
find students who showed speaking anxiety 
symptoms. 

After conducting the observation, there 
are eight students who were indicated suffer-
ing from speaking anxiety were interviewed. 
The researchers met the students one by one 
and interviewed them personally to dig deeper 
data about their speaking anxiety. There were 
several questions in the interview sheet, but 
the questions could develop according to the 
information from the interviewee. It means 
that the interview was arranged to expose the 
interviewees’ personal view (Creswell, 2013; 
Sugiyono, 2012). 

In qualitative research, data analysis is a 
continuous process that needs continuous re-
flection along the study. The technique used 
in this study was adapted from Spradley that 
consist of three kinds of analyses, i.e. domain 
analysis, taxonomy analysis, and componential 
analysis (Spradley, 1980; Wijayati, 1995). The 
data in this study were analyzed by those three 
techniques as mentioned before. 

In domain analysis, there is a term call-
ed cultural domain. It is a category of cultural 
meaning that includes small categories. 
Domain, as the cultural category, consists of 
three basic elements, i.e. cover term, included 
term, and semantic relationship (see Figure 1). 
The cover term is a term for a cultural domain 
category, included term is a term for smaller 
cultural domain category, and the semantic re-
lationship is a term that relates the cover term 
and the included term (Spradley, 1980, p. 89; 
Wijayati, 1995, p. 32). 

The results of the domain analysis were 
analyzed through taxonomy analysis. It was 
almost the same as domain analysis that con-
sists of categories arranged by semantic rela-
tionship. The difference was taxonomy ana-
lysis focused on the relationship that appears 
at the cultural domain. Then the data were 
analyzed through componential analysis. A 
componential analysis was systematic research 
for the meaning components related to the 
structural category. The componential analysis 
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Figure 1. Example of domain analysis

was used to find the meaning which were 
shown by the research object toward the cul-
tural category (Spradley, 1980; Wijayati, 1995, 
p. 43). 

Findings and Discussion 

Plenary is one of the interaction forms 
that arrange the interaction pattern between 
teacher and students in the classroom, in 
which the teacher stands in front of the class, 
while the students sit towards the teacher. In 
the plenary class, the teacher is the master of 
the class who conducts the learning process. 
The teacher controls the communication and 
the learning process of the class (Nuhn, 
2000). This kind of interaction form is easy to 
conduct because it does not need much prep-
aration. Moreover, the teacher could know or 
even evaluate students’ progress in learning a 
foreign language directly. However, there are 
particular circumstances of plenary class that 
provoke learners’ speaking anxiety. Based on 
the study, learners’ speaking anxiety occurs 
during plenary class on particular circum-
stances, e.g. when the topic is unfamiliar, 
when the students are unprepared for spon-
taneous talks, when nobody answers and the 
class is so still, when the lecturer is expres-
sionless, and when the students are taught by 
a native speaker. 

Unfamiliar Topic 

In the plenary class, the students would 
like to speak when the topic of the lesson was 
interesting and familiar to them because they 
found that it was great and easy. On the con-
trary, when the topic of the lesson was unfa-
miliar, they were passive because it was boring 
and difficult for them to speak. It happened 
in all classes no matter if they were taught by 
a German or Indonesian lecturer. Data (1)-
(13) are the data that show that issue. 

 
(1) When I talk a kind of topic that I used 

to talk in my daily life, I think my vo-
cabulary is relatively okay, so, it doesn’t 
matter. But when the topic is rather dif-
ficult, I feel nervous, Ma’am. (MDCW) 
 
Datum (1) shows that the student was 

feeling nervous when he had to talk about a 
difficult topic. Nervousness is one of the 
speaking anxiety symptoms that occur during 
speaking (Horwitz, 2001; Horwitz et al., 1986; 
Lightbown & Spada, 2006; Spielberger, 1983; 
Tseng, 2012; Wilson, 2006; Zhiping & 
Paramasivam, 2013). Such a case also happen-
ed to the following student, as recorded in 
Datum (2). 

 

SPEAKING ANXIETY 

 

 

are the symptoms of 

 

fear 

nervous 

passive 

Semantic relationship 

Included term 

Cover term 

DOMAIN 
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(2) In ZidS class, I got a topic to speak, 
namely online shop. At that time I really 
had no idea about that and I said, ‘I’m 
sorry, I have no idea about that, be-
cause I never shop online yet… I had 
no experience about that, so I just can’t 
tell about that topic.’ (FNS) 
 
The afore-mentioned description shows 

that topic played an important role in the 
classroom interaction. Interesting, easy, and 
familiar topics could help the students to 
communicate easily, while difficult and unfa-
miliar topics provoked learners’ speaking anx-
iety. The students suffered speaking anxiety 
when the topic was not in their interest. Dif-
ficult topics that require higher vocabulary 
skill provoked the students’ fear to speak as 
well. In addition, unfamiliar topics such as 
German culture or something that the stu-
dents never experience by themselves trigger-
ed their speaking anxiety. Those research 
findings support what Cansrina (2015) ex-
plains that students have no fear to speak 
when the topic of the class is interesting. 

Unprepared Students for Spontaneous Talk 

The next circumstance that provoked 
learners’ speaking anxiety in the plenary class 
was when the students were unprepared to 
talk spontaneously. Based on the observation, 
the students looked so shy and were smiling 
when they were being called and being asked 
to speak. Some of them showed their tension 
and nervousness. The other students showed 
repetitive gestures such as scratching their 
hand and head or touching their face several 
times, which mean that they were nervous. It 
can be seen that they suffered speaking anx-
iety as Basic (2011) says that anxiety is a sort 
of fear manifested by visual signs. 

Based on the interview results, the stu-
dents were feeling tension when they were 
suddenly asked to speak. They were afraid 
because they have no preparation before. It 
made them speechless, as seen in Datum (3). 

 
(3) When I’m suddenly asked to speak, my 

mind was blank, and I don’t even know 
what to speak ... First, it is because I 
don’t prepare it well, sometimes the 

grammar sounds odd either. It is a kind 
of a mix between tension and con-
fusion. (DNA) 
 
Datum (3) shows that the student ex-

perienced mental block or losing an idea 
because of the sudden call to speak. Mental 
block indicated that the students suffered anx-
iety. Horwitz et al. (1986) call it communica-
tion apprehension. Communication apprehen-
sion is a part of FLA that causes speaking 
disruption such as stutter, mind blank or los-
ing idea and words, and high intonation or on 
the contrary. In this study, the students expe-
rienced mental block because they were 
shocked as they were suddenly called to 
speak. In a long-established habit in Indone-
sian classes, most of the teachers used to call 
the students in sequence (based on position 
or alphabetically). Thus, the students could 
prepare what to speak while they were waiting 
for their turns. That is why they were shocked 
and nervous when they were unprepared for 
spontaneous talks. 

Other data which show that students 
were feeling the tension and afraid to speak 
are presented in Data (4) and (5). 

 
(4) When I’m not ready, it is disturbing to 

be asked to speak. Also it is much 
better not to ask or freiwillig*. But when 
I already prepared, it is okay to be asked 
to speak. (HI) 
*freiwillig: free willing (to speak) 
 

(5) I feel more afraid when I am asked to 
speak, because when I don’t understand 
yet, I am not ready, so what do I have 
to speak? (FWEP) 
 
Data (4) and (5) show that the students 

were afraid to talk if they are not ready and do 
not understand the material yet. They were 
afraid to make mistakes, whether it is in the 
content or the grammar. Fischer and Modena 
(2005) and also Zhiping and Paramasivam 
(2013) state that the cause of speaking anxiety 
is the fear of making mistakes. In Cansrina 
(2015) research, the fear of making mistakes 
as one of the factors that provoke speaking 
anxiety was not significant, while, in this stu-
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dy, the fear of making mistakes was a big 
reason that provoked most of the learners’ 
speaking anxiety. 

In addition, the students were afraid of 
negative evaluation, so they were afraid to 
make mistake when they answered the lec-
turer’s question. It also supports the finding 
by Fischer and Modena (2005), Zhiping and 
Paramasivam (2013), and Cansrina (2015) 
who state that students are afraid of negative 
evaluation, especially from the lecturer. That 
is why they suffer speaking anxiety. 

Quiet Class  

Based on the observation in Detusche 
Literatur class, the lecturer asked for the stu-
dents’ opinions about a part of a novel that 
they have read. Nobody answered. The quiet-
er the class, the worrier were the students. It 
could be seen in Datum (6). 

 
(6) I don’t really understand what that 

German lecturer wants. I mean, what he 
wants us to do. Even if I know, but 
why do my classmates keep silent? The 
lecturer asked us to do this, but why 
they say nothing? So I keep silent too. 
(WDB) 
 
As seen in Datum (6), the students kept 

silent when there was nobody that has the 
courage to answer first. They were afraid to 
reveal their ideas orally (Basic, 2011; Horwitz, 
2001; Horwitz et al., 1986; Spielberger, 1983; 
Tseng, 2012; Wilson, 2006; Zhiping & 
Paramasivam, 2013). They also have no in-
terest to speak which indicates that they suffer 
speaking anxiety (Horwitz et al., 1986). 

Based on the observation, the students 
answered the lecturer’s question in a choir. 
Cansrina (2015) says that they did that be-
cause if they were making mistakes, at least 
they were not alone. They did it together, so 
they felt safe. However, if no one had the 
courage to answer, it was better to keep silent. 
It seemed if somebody talked alone in front 
of the class and he/she made mistakes, then 
he/she would become the ‘defendant’. It 
made her/him embarrassed. That circum-
stance triggered students’ shyness, fear, and 
tension to speak. 

Such circumstances created a negative 
atmosphere in the classroom. The negative at-
mosphere gave a negative impact to the stu-
dents. Thus, the negative atmosphere contri-
buted to learners’ speaking anxiety. It means 
that the class needs a positive atmosphere as 
stated by Cansrina (2015) that a positive at-
mosphere of the class contributes to learners’ 
speaking activity. 

Expressionless Face of the Lecturer 

The next circumstance that provoked 
learners’ speaking anxiety in the classroom 
was the expressionless face of the lecturer. 
According to the interview, expressionless 
face of the lecturers triggered students’ ten-
sion as presented in Data (7) and (8). 

 
(7) It is even more frightening if the lis-

tener’s* face was expressionless. If they 
are nodding, it means ‘o, everything is 
alright’ (laugh), but when they show 
their flat expression, o my, it kills me! 
What should I do then? (FWEP) 
*lecturer 
 

(8) Lecturers’ expression decides whether I 
can speak or not. If they ask me to 
speak with smiling face, I feel, well, still 
nervous, but not much. But when they 
are expressionless I’m afraid to speak in 
front of the class. (FNS) 
 
According to Data (7) and (8), it could 

be seen that expressionless face of the lecture 
provoked the learners’ speaking anxiety. They 
were afraid to interpret the lecturer’s expres-
sion, so they were feeling nervous and afraid 
to speak. When the lecturer’s face was expres-
sionless, the students were frightened by him/ 
her so that they were afraid to speak freely 
and they more focused on language accuracy. 

The learners’ fear caused by the expres-
sionless face of the lecturer appeared because 
of the learners’ own perception. This result 
did not appear in other relevant speaking anx-
iety researches. The students were not sure 
with their own answers. So they guessed the 
lecturers’ expression to know whether their 
answers were true or false. Thus, they were 
afraid of making mistakes and afraid of get-
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ting a negative evaluation from the lecturers 
(Cansrina, 2015; Fischer & Modena, 2005; 
Zhiping & Paramasivam, 2013). Logically, if 
they were not afraid of negative evaluation, 
they would not afraid of making mistakes. It 
means that such perception came from the 
students themselves. 

Native Speaker Lecturer 

In the plenary class of the study, there 
was a distinction between the class that was 
conducted by Indonesian and German lec-
turers. Based on the observation, the students 
suffered speaking anxiety in particular circum-
stances, but they were still active enough 
when they were taught by Indonesian lectur-
ers. Meanwhile, in the class that was conduc-
ted by a native speaker, the students were 
extremely passive. The students were passive 
and did not want to speak before the lecturer 
directly asked a student to speak. When the 
lecturer asked the class, nobody would an-
swer. When the lecturer repeated the ques-
tion, the students whispered to their class-
mates and discussed it with them in a whisper. 
In case they did not understand the question, 
instead of asking the lecturer directly, they 
asked their classmates. Some students even a-
voided eye contact which is one of the speak-
ing anxiety’s symptoms (Cansrina, 2015). 

According to the interview outcomes, it 
was because the students had difficulty to 
understand what the native speaker said. His 
dialect and accent were a bit different. When 
Indonesian lecturers spoke, the students could 
understand their accent, because they had the 
same mother tongue as the students. 

 
(9) If the language used in the class is full 

German but the lecturer is Indonesian, 
they still could express it and their ac-
cent is still like Indonesians. But in 
Deutsche Literatur class that is conducted 
by a native speaker, it is so confusing, 
because we have to speak full German 
and his pronunciation sounds ‘extreme-
ly German’. Sometimes I do not like to 
attend the class (laughing). (MD) 
 

(10) Indonesian lecturers may understand 
when we made grammar mistakes. But 

native speaker, I‘m afraid if they don’t 
understand what we said. I’m afraid so. 
(TN) 
 
According to Data (9) and (10), the stu-

dents found that Indonesian lecturers could 
understand them well. Their accent was easy 
to understand. The students assumed that In-
donesian lecturers knew their difficulties in 
grammar because they had the same mother 
tongue. In addition, if the students did not 
understand particular words, Indonesian lec-
turers could explain it in Indonesian language. 
That is why the students were feeling glad and 
safe when they were taught by Indonesian 
lecturers. 

On the contrary, students were nervous 
when they were taught by a native speaker be-
cause they thought that a native speaker could 
not understand their difficulties and their cul-
ture as well as Indonesian lecturers which are 
evidenced by Datum (11). 

 
(11) When I talked with a native speaker I 

feel so nervous, because, eee, every time 
we speak slowly and stuttered, he shows 
different expressions (confused), but 
Indonesian lecturers, just like our lec-
turers, know our behavior well. (TNTR) 
 
In addition, the students thought that a 

native speaker was the owner of the language 
they learned. That is why they were being 
forced by themselves to make the native 
speaker understood what they said. They 
thought that the native speaker would notice 
every grammar mistake they made more than 
Indonesian (lecturer). For that reason, they 
had to focus on grammar accuracy that made 
them more nervous. It could be seen from 
Data (12 and (13). 

 
(12) Mostly I feel nervous when I talk with 

German native speaker (German lec-
turer) because German is his mother 
tongue. I’m very afraid, whether my 
grammar is true or false. (WDB) 
 

(13) When there are Germans, I mean, 
outside of the university, actually I real-
ly want to speak with them. But, I’m 
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afraid if I make mistake during speak-
ing. They are foreigners who don’t un-
derstand us well. I’m afraid if I make 
mistakes and they find it odd or some-
thing like that. (FNS) 
 
According to Data (12) and (13), it is 

found that the class that was conducted by a 
native speaker provoked difficulty for stu-
dents. The students felt more nervous and 
were afraid to interact if the lecturer was a 
German native speaker because they were 
afraid to make grammar mistakes. In addition, 
the data show that the students had a feeling 
of fear of foreigner. According to the ob-
servation, the students avoided the chairs near 
with the German lecturer. Some chairs in 
front of the German lecturer were empty at 
the beginning of the class and the chairs were 
only for them who came too late as if it was a 
punishment for them. It shows that the stu-
dents avoided taking a seat near the native 
speaker because they did not feel ease and 
they were afraid of a foreigner. 

All of the data mentioned reveal that 
the students suffered speaking anxiety in the 
plenary class, when the lecturer was a native 
speaker. This finding supports the finding of 
Tseng (2012) that the cause of the learners’ 
speaking anxiety is a fear of foreigner and 
their behavior. In this study, the students 
were quite passive and afraid when they were 
taught by a native speaker, but they did not 
afraid of his/her behavior. According to the 
interview, the students found that the Ger-
man lecturer was nice and humble. However, 
the students found that the pronunciation and 
the accent of the German lecturer were quite 
different and sounded so difficult to under-
stand, unlike the Indonesian lecturers’ pro-
nunciation that was easy to understand. The 
students were also afraid to make grammar 
mistakes and if the German lecturer did not 
understand them and their culture as well. 

When the students spoke German in 
front of a German lecturer, the fear of making 
mistakes intensified because the students as-
sumed that the German lecturer was the own-
er of the language (German) who would easily 
notice when the students were making mis-
takes. That is why they focused on language 

accuracy. Like what Cansrina (2015) says, that 
learners’ speaking anxiety occurs because they 
think too much about grammar. That circum-
stance provoked students not to focus on 
meaning, but to focus on their fear of making 
mistakes. 

In addition, based on the observation in 
the Deutsche Literature class, the German 
lecturer’s teaching methods were not quite 
interesting to the students. They only read the 
stories in the books. The lecturer asked them 
the content or the main idea of the stories and 
their opinion about them. When nobody an-
swered the lecturer’s question, the lecturer 
explained it by himself. On the other day, the 
German lecturer showed a German poem, 
explained the difficult vocabulary, and then 
asked the students to interpret it. Every stu-
dent kept silent. Then the lecturer explained 
and interpreted the poem by himself, again. 
Such methods were boring and too difficult 
for the students. That is why they had no 
desire to speak in the classroom. 

From all those data, it could be con-
cluded that the students suffered speaking 
anxiety when the lecturer was a native speak-
er. They were afraid of making mistakes and 
getting a negative evaluation from the owner 
of the language. Besides, they were also afraid 
of foreigner. In addition, their speaking anxi-
ety increased when the native speaker lectur-
er’s teaching methods were not interesting 
and too difficult for them. 

Conclusion and Suggestions 

Plenary is an interactive form that was 
often used in the classroom since the teacher 
could control the communication and the 
learning process. It was also easy to do (for 
the teacher/lecturer) and the teacher could 
know or even evaluate the students’ progress 
in learning a foreign language directly. On the 
other hand, there were particular circum-
stances of plenary class that provoked learn-
ers’ speaking anxiety, such as an unfamiliar 
topic, unprepared students for spontaneous 
talks, a still class and nobody who has the 
courage to talk, the expressionless face of the 
lecturers, and students’ fear of native speaker 
lecturers.  
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To decrease the learners’ speaking anxi-
ety, the lecturers need to use particular strate-
gies. The topic spoken in the class should be 
familiar and interesting so that the learners 
have the interest to speak. To avoid a silent 
class, the lecturers should have an asking 
strategy such as asking with an easy question 
form, reformulating the question, and giving 
some examples to the learners. In the end, the 
lecturers have to appreciate and help the 
learners by giving good attention with a calm 
and smiling face to avoid learners’ nervous-
ness. It is actually fine to be taught by a native 
speaker, it would be even more useful, but the 
native speaker lecturer has to find strategies 
that could decrease the learners’ fear of for-
eigner, e.g. come closer to the learners’ lives 
in learning context, be humble, and use inter-
esting methods such as games that could en-
hance the learners’ motivation and interest, so 
that the atmosphere of the class will be fun. 
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Abstract 
There has been strong interest among higher education institution in implementing technology-enhanced 
peer assessment as a tool for enhancing students’ learning. However, little is known on how to use the 
peer assessment system in pre-instructional activities. This study aims to explore how technology-
enhanced peer assessment can be embedded into pre-instructional activities to enhance students’ learning. 
Therefore, the present study was an explorative descriptive study that used the qualitative approach to 
attain the research aim. This study used a questionnaire, students’ reflections, and interview in collecting 
student’s perceptions toward the interventions. The results suggest that the technology-enhanced pre-
instructional peer assessment helps students to prepare the new content acquisition and become a source 
of students’ motivation in improving their learning performance for the following main body of the 
lesson. A set of practical suggestions is also proposed for designing and implementing technology-
enhanced pre-instructional peer assessment. 

Keywords: peer assessment, pre-instructional activities, perceptions, Statistical Methods, higher education 

 

Introduction  

There has been strong interest among 
higher education institutions in implementing 
peer assessment as a tool for enhancing stu-
dents’ learning. Indeed, the growth of com-
puter technology has a significant role in 
improving peer assessment applications in 
various educational settings (Yang & Tsai, 
2010). It is also the case in mathematics learn-
ing. Mathematics education researchers have 
shown substantial evidence of technology-
enhanced peer assessment’s benefits on the 
students’ learning (Chen & Tsai, 2009; Peter, 
2012; Willey & Gardner, 2010). Specifically, 
Tanner and Jones (1994) posit that peer as-
sessment helps the students to perform reflec-
tion through reviewing the works of others 
and recalling their own works. 

Reflection process through which the 
students recall their existing mental context is 
fundamental components in learning (Lee & 

Hutchison, 1998; van Woerkom, 2010; Wain, 
2017). Therefore, this process of reflection 
meets the purpose of pre-instructional activ-
ities. In the pre-instructional activities, it is 
expected that students can link their prior 
knowledge with the new content to be learned 
(Dick, Carey, & Carey, 2015). For this ration-
ale, it is acceptable to stimulate reflection 
process by conducting peer assessment in pre-
instructional activities. However, little has 
been shown in the literature that peer assess-
ment is used in pre-instructional activities, 
though Scott (2017) has utilized the simulated 
peer assessment in improving numerical prob-
lem-solving skills as a prerequisite for learning 
Biology. The questions and the solutions used 
in Scott’s study were not genuine students’ 
works but were constructed by the researcher. 
Therefore, the present study tries to shed a 
light on how to embed technology-enhanced 
peer assessment into pre-instructional activi-
ties to enhance students’ learning. This paper 
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investigates students’ perceptions in an at-
tempt to portray students’ learning. 

Technology-Enhanced Peer Assessment 

In understanding peer assessment, this 
study refers to the definition proposed by 
Topping (1998). He defined peer assessment 
as a process in which student measures the 
learning achievement of his/her peers. In the 
process, students have two different roles, 
namely assessors and assessees. As assessors, 
they evaluate and, in many cases, provide 
feedback to the works of their fellow stu-
dents. In assessees role, they receive marking 
and feedback for their works and may act 
upon it. 

Recent studies found that peer assess-
ment has positive impacts on the students’ 
learning. Several studies demonstrate that peer 
assessment can benefit the students in the 
assessment task, i.e. the quality of assessment 
they provided (Ashton & Davies, 2015; 
Gielen & De Wever, 2015; Jones & Alcock, 
2014; Patchan, Schunn, & Clark, 2018). 
Furthermore, peer assessment also has effects 
on the students’ acquisition of knowledge and 
skills in the core domain. In their study, 
Hwang, Hung, and Chen (2014) show that 
peer assessment effectively promotes the 
students’ learning achievement and problem-
solving skills. In particular, gaining learning 
achievement was also shown in Statistics class 
(Sun, Harris, Walther, & Baiocchi, 2015). One 
possible rationale of such benefits of peer 
assessment in the students’ learning is the 
exposure to the works of their peers. When 
the students view their peers’ works, they 
compare and contrast the works with their 
alternative solutions. This process of compar-
ing and contrasting has the potential to facili-
tate students learning (Alfieri, Nokes-Malach, 
& Schunn, 2013; Reinholz, 2016). 

Even though peer assessment has a 
number of advantages in facilitating learning, 
it also has several issues. The major concern 
in peer assessment is its validity as well as 
reliability (Cho, Schunn, & Wilson, 2006). 
Topping (1998) found disagreement on the 
degree of validity and reliability of peer assess-
ment on his review, some studies report high 
validity and reliability (Haaga, 1993; Stefani, 

1994; Strang, 2013), and the others report 
otherwise (Cheng & Warren, 1999; Mowl & 
Pain, 1995). However, the issues regarding 
validity and reliability can be reduced by pro-
viding the students with assessment rubrics 
(Hafner & Hafner, 2003; Jonsson & Svingby, 
2007) since it makes expectations and criteria 
explicit. 

Another issue regarding the peer assess-
ment system is about administrative workload 
(Hanrahan & Isaacs, 2001). When implement-
ing peer assessment in their class, instructors 
at least should manage the students’ submis-
sion, assessment, and grading evaluation. For-
tunately, these functions can be administered 
by using technology (Kwok & Ma, 1999). 
Technology can be used to record and assem-
ble the results of scoring and commentary ef-
ficiently. In addition, technology also enables 
the teacher to provide immediate feedback 
based on the automated score calculation. 

In the spirit of making the most of peer 
assessment’s benefits and addressing its prob-
lems, peer feedback can be employed to ac-
company the peer assessment process. In peer 
feedback, the students discuss each other re-
garding performance and standards (Liu & 
Carless, 2006). They comment or annotate the 
draft or final assignments of their peers to 
give advice for the improvement of the as-
signments. When feedback comes with grad-
ing, it can be used to explain and justify the 
grade. It is also used to pose thought-provok-
ing questions. The presence of the thought-
provoking questions can foster the assessees’ 
reflection on their assignments. 

Pre-instructional Activity: Theory and Prac-
tice 

From the instructional design perspec-
tive, Gagné, Briggs, and Wager (1992) posit 
that an instruction should be designed system-
atically to affect the students’ development. 
Thus, instructional activities should be design-
ed to facilitate the students’ learning. One ma-
jor component of the activities is pre-instruc-
tional activities. The activities are done prior 
to beginning formal instruction and it is sig-
nificantly important to motivate the students, 
inform them the learning objectives, and sti-
mulate recall of prerequisite skills. This study 
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will not theoretically discuss all of the pre-
instructional activities in depth. Instead, it will 
briefly present the examples of pre-instruc-
tional activities that appear in literature. 

Pre-instructional activities can be done 
in different strategies. It also applies to mathe-
matics learning. Loch, Jordan, Lowe, and 
Mestel (2014), in the Calculus of Variations 
and Advanced Calculus class, use screencasts 
to facilitate students in revising the prerequi-
site knowledge regarding the calculus tech-
niques. Further, some scholars (Jungić, Kaur, 
Mulholland, & Xin, 2015; Love, Hodge, 
Corritore, & Ernst, 2015) use peer instruction 
as a pre-instructional strategy. The lesson in-
troduction also can be done by simply telling 
the students of the prerequisites or testing 
them on entry skills (Conner, 2015). 

Method 

This study was an explorative descrip-
tive research employing a qualitative approach 
in exploring how technology-enhanced peer 
assessment can be embedded into pre-instruc-
tional activities to enhance students’ learning. 
The following sections give details of the re-
search’s setting, data collection, and also data 
analysis. 

Research Setting 

The research was conducted at a private 
university in Yogyakarta, Indonesia to investi-
gate students’ perceptions of the peer assess-
ment system in Statistical Methods class. The 
class was conducted in a multimedia labora-
tory in which students have a computer to as-
sist them in learning statistics. The author was 
the instructor of the class. The class utilized 
Exelsa, Moodle-based learning management 
system developed by the university, for the 
course administration purpose. In Exelsa, the 
students can access learning materials, post to 
a forum, and discuss with their peers about a 
certain topic, submit their assignments, assess 
and give feedback to their peers’ works. The 
class was conducted biweekly with 24 meet-
ings of instruction, one meeting of the mid-
term exam, and one meeting of the final ex-
am. Each meeting consisted of 100-minute 
learning activities. 

In three out of twenty-four meetings, 
the class was begun with peer-assessment ac-
tivity. Therefore, students must submit their 
assignments before the class started. The as-
signments used in peer assessment were on 
the topics of one-way and two-way ANOVA. 
The assignments were done individually and 
required Microsoft Excel and SPSS Statistics 
in processing and analyzing real data given in 
the problems. The more details of the assign-
ments will be described in the Findings sec-
tion. 

The peer assessment system used in this 
study was a workshop module (Dooley, 2009) 
provided by the LMS. The peer assessment 
takes place during the pre-instructional ac-
tivities. The peer assessment system has five 
phases, i.e. setup, submission, assessment, 
grading evaluation, and reflection phases. In 
the setup phase, the instructor should set the 
introduction, provide submission instructions, 
and create an assessment form. After all of 
the components are set up, the instructor can 
activate the submission phase. In this phase, 
students can submit and edit their assignment. 
Optionally, they also can give a note on their 
assignments. However, students can only sub-
mit and edit their assignments before the class 
started. 

Right after the class started, the instruc-
tor activated the assessment phase. In this 
phase, each student was assigned randomly to 
review assignments by their two peers. Thus, 
each student has two assessors. In reviewing 
their peers’ assignments, students used a ru-
bric to obtain a more objective assessment. 
The grading strategy used in the peer assess-
ment system is the number of errors through 
which students grade each criterion by an-
swering yes or no questions and optionally 
provide comments on the criterion. After all 
of the assignments were reviewed, the instruc-
tor can switch on the grading evaluation 
phase in which submission and assessment 
grade of each student were calculated auto-
matically. In the end, students can directly see 
their score and feedback provided by their 
peers and reflect on it. The last mentioned is a 
reflection phase. The peer assessment process 
can be seen in Figure 1. 

 
 

 
 
 

 
 

 
 
 

 



REiD (Research and Evaluation in Education), 4(2), 2018 

ISSN 2460-6995 

 Technology-enhanced pre-instructional peer assessment... - 108 
Yosep Dwi Kristanto 

 

 

Figure 1. Peer assessment phases

Data Collection 

The data collection process in this study 
was conducted between May and June 2018 
and has been carried out in three phases. In 
the first phase, the researcher asked the stu-
dents to write the reflection about their learn-
ing experiences in the course. The researcher 
prompted the students to use Gibbs reflective 
model (Gibbs, 1988). One learning experience 
that should be reflected by students was their 
experience in peer assessment activity. This 
phase of the data collection process was ad-
ministered by the LMS. 

In the second phase, a questionnaire 
adapted from Brindley and Scoffield (1998) 
was used to examine students’ perceptions on 
the peer assessment. The questionnaire con-
sists of three sections. The first section asked 
the students’ personal data while the second 
section asked students’ perceptions of peer 
assessment. The last section invited students 
to assess how useful the peer assessment pro-
cess was. The second phase was done in the 
week right before the final exam and admin-
istered by Google form. 

The third phase was conducted by 
interviewing three students on their general 
opinion about the learning process. The three 
students were purposively chosen to represent 
students’ achievement. These students were 
interviewed simultaneously so they feel com-
fortable since the interviewer was their lectur-

er. The interview was recorded with the ap-
proval of these students to prevent data loss. 

In addition, logs of three peer assess-
ment activities in the LMS was also generated 
and downloaded. This logs file records the 
students’ activities in the peer assessment sys-
tem. Once downloaded, the logs data were 
then sorted in Microsoft Excel to know the 
duration of assessment task fulfillment done 
by each student. Moreover, the data also were 
used to find total time-frame of the assess-
ment phase in each meeting. 

Data Analysis 

Data from the questionnaire and data 
logs were analyzed using descriptive statistics. 
Students’ response from each item of the 
questionnaire was described as a proportion 
or mean value whereas data logs were de-
scribed as a mean value for each meeting. 
Data from students’ reflection and interview 
were examined and categorized by the re-
searcher. The categories are derived from 
Wen and Tsai (2006, pp. 33–34) study, i.e. 
positive attitude, online attitude, understand-
ing-and-action, and negative attitude. The data 
were labeled with the corresponding codes 
and analyzed via the Atlas.ti package program 
(for more information about conducting qual-
itative data analysis with Atlas.ti see, Friese, 
2014). 
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Research Participants 

In total, 34 students were enrolled in 
the author-taught course under study. Student 
gender demographics consisted of eight male 
and 26 female students. Most students were in 
their junior year with only five students from 
senior year. All of the students were prospec-
tive mathematics teachers. 

Findings and Discussion 

Findings 

Pre-instructional Activities Profiles 

The three meetings utilized technology-
enhanced peer assessment in the pre-instruc-
tional activities. At the beginning of each ses-
sion, the instructor informed the students 
about the learning objectives that should be 
achieved and linked the objectives with the 
previous assignments. The students were then 
asked to assess their peers’ works through 
LMS. During the peer assessment process, the 
instructor moved about the classroom, ob-
served students’ progress on the assessment 
task, provided guidance if necessary, and an-
swered questions if they arose. After the peer 
assessment process was complete, the instruc-
tor gave the students the opportunity to re-
flect on the score and feedback they received. 
The latter activity was the end of the pre-
instructional activities. 

The description of the assignments to 
be submitted before each meeting started is as 
follows. First meeting required students to 
submit an assignment on the topic of one-way 
ANOVA. The assignment asked students to 
investigate if there is a difference in the mean 
of football players’ height in each position, i.e. 
forward, midfielder, defender, and goalkeeper. 
In the assignment, the instructor provided 
real data obtained from various sources. In 
this meeting, two students did not submit 
their assignment and there were also two stu-

dents who submitted their assignment but did 
not attend the class. 

In the second meeting, the students 
should have submitted a one-way ANOVA 
problem from the accompanying textbook 
(Bluman, 2012, p. 632). The problem asked 
them to determine the effective method in 
lowering blood pressure by examining the 
mean of individuals’ blood pressure from 
three samples categorized by the methods 
they follow. The peer assessment process 
used in this meeting was slightly different 
from the previous meeting. In the assessment 
phase, the students had to assess an example 
submission provided by the instructor as an 
assessing practice before they assessed their 
peers’ works. Three students did not submit 
their assignment in this meeting. 

In the third meeting, students should 
have submitted their assignment for the 'Car 
Crash Test Measurements' problem from the 
accompanying textbook (Triola, 2012, p. 643). 
In this problem, the students were instructed 
to test for an interaction effect, an effect from 
car type and car size. One student did not 
submit their assignment in this meeting and 
there were also three students who submitted 
their assignment but did not attend the class. 

The mean of assessment tasks carried 
out by all students in each meeting was cal-
culated and reported in Table 1. On average, 
the period starting from the assessment phase 
begins until the assessment phase closes were 
43.50 minutes. The table reveals that there has 
been a sharp decrease in the mean of first and 
second assessment tasks period carried out by 
the students in each meeting. In particular, the 
decreasing trend also applied in the second 
meeting when the students first reviewed an 
assessment example. In this meeting, the stu-
dents reviewed example assessment in nearly 
a half of an hour (26.83 mins), the first peer’s 
works in almost a quarter of an hour (12.69 
mins), and the second peer’s works in just 
over six minutes (6.72 mins). 

Table 1. Mean of assessment phase time-frame in minutes 

 Example assessment Assessment 1 Assessment 2 Total 

Meeting 1 – 20.03 5.83 39.97 
Meeting 2 26.83 12.69 6.72 59.80 
Meeting 3 – 10.77 4.83 30.72 

 M = 26.83 M = 14.50 M = 5.79 M = 43.50 
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Students’ Perception 

To investigate the students’ perceptions 
of peer assessment, this study employed both 
quantitative and qualitative data. The quantita-
tive data were obtained from the question-
naire, while the qualitative data were obtained 
from the students’ reflections, the question-
naire, and interview. 

From the questionnaire result, it is re-
ported that most of the students (86.21%) in 
this study had previous experience on peer as-
sessment. It is also found that approximately 
three out of four students perceived the ne-
cessity of assessing their peers. Further, it is 
only 27.59% of the students who fully under-
stood the expectation imposed on them when 
reviewing their peers’ works, whereas the rest 
only have a moderate understanding. In other 
words, all students understood what others 
expect on them in assessment tasks. 

Four items of the questionnaire were 
rating-scale questions and used to explore the 
students’ perceived easiness, fairness, pres-
sure, and benefit of peer assessment. A mean 

report of the students’ responses to the items 
is shown in Table 2. The students gave a high 
rating on fairness and responsibility of their 
marking (M = 4.07) and benefits of peer as-
sessment they receive (M = 4.21). With regard 
to the grading task, they tend to posit that 
they have difficulties in assessing their peers’ 
works (M = 3.24). However, they were under 
moderate pressure when they are doing the 
assessment task (M = 3.03). The sources of 
the pressure are various, more than half 
comes from their role (62.07%), almost a 
third comes from their experiences (31.03%), 
and the rest comes from their peers (6.90%). 

The students’ written reflection and in-
terview are used to examine the students’ per-
ceptions as well. The perceptions were group-
ed into four defined categories and presented 
in Table 3. The main theme of the students’ 
statements was the helpfulness of peer assess-
ment in enhancing their learning. Regarding 
this theme, students stated that peer assess-
ment helps them to enable reflective process, 
viz., reflecting on their mistakes shown by 
peers as well as reflecting and reviewing their 

Table 2. Students’ perceptions scale on peer assessment 

Question Mean 

How difficult was assessing your peers’ work? 3.24 
How fair and responsible were you in assessing your peers' work? 4.07 
How much pressure did the experience put you under? 3.03 
How beneficial was the peer-assessment to you? 4.21 

Table 3. Categories of students’ perceptions 

Category Code (frequency) 

Positive attitude Helping learning (42) 
 Providing Feedback (5) 
 Enabling interaction (3) 
 Sustainability (3) 
 Helping instructor (2) 
 Engaging (1) 
 Motivating (1) 

Online attitude Anonymity (1) 
 Efficiency (1) 
 Transparency (1) 

Understanding-and-action Grading strategy (8) 
 Action for improvement (7) 
 Assessment criteria (2) 

Negative attitude Credibility (15) 
 No feedback (6) 
 Underestimating self-ability (3) 
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own works to be compared and contrasted to 
peers’ works. Second, the students perceived 
the peer assessment process as a tool for 
knowledge building since they should review 
their knowledge when assessing others. They 
added that assessing their peers encouraged 
them to discuss to their friends if they are in-
decisive about their assessment. This discus-
sion led them to construct new knowledge to 
provide marking and feedback on the assess-
ment task. Third, the students thought that 
peer assessment process develops their evalu-
ative judgment making skills regarding their 
own works or others when they provide feed-
back to peers. Finally, the process of review-
ing peers’ works gives critical understanding 
and develops higher-level learning skills, such 
as analyzing and evaluating. The quotations 
from five students that reflect the benefits of 
peer assessment with regard to its usefulness 
in enhancing their learning are given below: 

In my opinion, the peer assessment is useful. (It 
is) because it encourages me to review my own 
works if there is a mismatch between my own 
works and peers. So, (I) learned twice at once 
regarding the works. (S6) 

… because I don’t know (it is right or wrong) 
… I ask for help to my friend and found that 
my insight was improved. (S15) 

This (peer) assessment was good to provide feed-
backs to peers’ works as well as to be responsible 
with my marking. (S31) 

(Peer assessment) help us to think critically in 
assessing friends’ works. (S12) 

… we also must evaluate the answer of our 
friends which indirectly makes us reviewing the 
topics so that we can know/analyze where the 
friends’ mistakes are. (S29) 

Assessment credibility is another major 
theme of students’ perceptions on peer as-
sessment. On one hand, the students agreed 
that peer assessment gives the instructor other 
perspectives to provide more accurate grading 
and timely feedback. On the other hand, the 
students also questioned their peers’ ability in 
assessing their works. It is possible that their 
peer assessors made an inaccurate assessment 
if the assessors’ own works were inaccurate 
since the assessors often referred to it when 

undertaking an assessment task. Underrating 
self-ability also becomes a source of credibility 
issues. When the students feel incompetence 
on the subject-specific tasks, they are afraid of 
not being able to provide appropriate judg-
ments. Reliability is students’ next concern on 
peer assessment. They found that their asses-
sors give different grades on the same item. 
Hence, they questioned peers’ understanding 
of rubric criteria given by the instructor. The 
following are the students’ statements related 
to the credibility of peer assessment. 

Peer assessment is very useful as if the instructor 
makes an error on assessment, it can be remedied 
by peers’ grading. (S8) 

… However, the peer assessment doesn’t work 
optimally when the assessor lacks understanding 
on what being assessed. (Moreover) the accuracy 
of each student’s assessment is different from one 
another. (S34) 

… Maybe the assessors’ opinions are different 
from each other, since there are two friends that 
get different scores although their answers are 
more or less the same. (S19) 

The students thought that feedback is 
an important component in peer assessment. 
Corrective feedback provided by peers was 
helpful for the students to know the errors on 
their works whereas suggestive feedback use-
ful to make improvements later on. The im-
portance of feedback was also reflected in stu-
dents’ responses when they did not receive 
feedback. They believe that assessors’ task 
was not only give marking but also provide 
constructive comments. Some of the students’ 
comments regarding the importance of feed-
back are as follows. 

The one who said ‘no’ also comment. It is a 
constructive thing for us (to know) our mistakes 
that (the location of) the mistakes are in here, in 
here, and in here … There is a friend (that not 
only) said ‘correct’ but also give a comment, (you) 
should write like this and like this. So, that’s 
the positive. It’s like constructing (the under-
standing of) us. (S15) 

Sometimes there is a friend who said that our 
answer was not correct, but does not give a single 
comment. That’s it. So, we do not know where it 
goes wrong. (S24) 



REiD (Research and Evaluation in Education), 4(2), 2018 

ISSN 2460-6995 

 Technology-enhanced pre-instructional peer assessment... - 112 
Yosep Dwi Kristanto 

Other peer assessment aspects did not 
escape the students’ attention. With regard to 
the number of errors grading strategy, they 
perceived that it provided not many options 
in marking peers’ works. Instead of answering 
yes or no in each criterion, they prefer to use 
scale-rating strategy. However, they thought 
that the peer assessment process can facilitate 
students’ discussion as well as students-
instructor interaction. Other benefits of tech-
nology-enhanced peer assessment were also 
unfolded. Students stated that such assess-
ment model was transparent and efficient as 
well as engaging and motivating. 

Discussion 

The aim of this study was to explore 
how technology enhanced peer assessment 
can be embedded into pre-instructional activ-
ities to enhance the students’ learning. This 
paper interprets the students’ perceptions in 
an effort to investigate students’ learning 
experiences. In general, the research results 
show that technology-enhanced peer assess-
ment holds significant promise to be an effec-
tive pre-instructional strategy. The learning 
benefits provided by peer assessment meet 
the purpose of the pre-instructional strategy. 

The findings of the present study show 
that the process of assessing and commenting 
on the works of others facilitate the students’ 
learning. This finding is in line with the result 
of prior studies in peer assessment investiga-
tion (Hanrahan & Isaacs, 2001; Sun et al., 
2015). One possible explanation of this find-
ing can be derived from comparative thinking 
perspective (Alfieri et al., 2013; Silver, 2010). 
When the student reviews peers’ works, they 
compare and contrast it with their own works. 
If they doubt their own works, they ask for 
help to others or the instructor. This process 
of comparing and contrasting helps them to 
rehearse their own understanding that is use-
ful for preparing them to gain new knowledge 
related to it. 

The findings also suggest that peer 
assessment stimulates reflective thinking that 
drives action for improvement. Similar to the 
results of other studies (Davies & Berrow, 
1998; Liu, Lin, Chiu, & Yuan, 2001), the peer 
assessment process leads the students to think 

critically and reflect the quality of their own 
works compared to the others’. This evalu-
ative process helps the students to devise a 
plan in improving their learning products later 
on. As a feedback receiver, the students also 
take advantages of the feedback to enhance 
their learning. In other words, peer assess-
ment can become a source of students’ mo-
tivation in improving their learning perfor-
mance in the commencing main body of a 
lesson (Jenkins, 2005). 

The study also shows the importance of 
feedback in students’ learning. As a salient 
element of peer assessment, peer feedback fa-
cilitates students in taking an active role in 
their learning (Liu & Carless, 2006). When the 
students provide corrective feedback on the 
peers’ works, they develop an objective 
attitude in conducting their assessment task 
(Nicol & Macfarlane-Dick, 2006). Through 
providing suggestive feedback, the students 
think critically on the drawbacks of their 
peers’ works even when the works are correct 
(Chi, 1996). As a feedback receiver, the stu-
dents use peers’ comment to improve their 
works. Moreover, peer’s comments are poten-
tial to spark cognitive conflict when the com-
ments contradict the student’s prior knowl-
edge. From the socio-cognitive perspective, 
cognitive conflict is fundamental in facilitating 
students’ learning when it is successfully re-
solved (Nastasi & Clements, 1992). 

However, the results of this study also 
reveal the resistance of peer assessment. Many 
students in this study have negative attitudes 
toward the fairness of peer grading. The simi-
lar result also can be found in the literature 
(Cheng & Warren, 1999; Davies, 2000; Liu & 
Carless, 2006). The negative perceptions 
come from the students’ skepticism about the 
expertise of their fellow students. Even when 
a rubric was provided, the students thought 
that some of their peers were not really fair in 
giving marking. Another issue arose from 
grading strategy used in the assessment task. 
The correct and not-correct dichotomy into 
which students should categorize their peers’ 
work is considered to be inflexible (Sheatsley, 
1983). The students want more flexible grad-
ing strategy in order to be more confident in 
assessing their peers. 
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Last but not least, the study has several 
limitations to be considered. The first limita-
tion of the current study relates to its explo-
ratory design in investigating the students’ 
learning experience. Future studies with a 
larger sample and a longer period are needed 
to verify the evidence found in this study. 
Second, this study only focuses on imple-
menting peer assessment. Comparative stu-
dies are needed to compare the effectiveness 
of peer assessment and other strategies, such 
as advance organizers and overviews, to be 
used in pre-instructional activities. Finally, 
design-based studies could contribute to fu-
ture literature in giving peer assessment de-
sign that optimizes the learning transition 
from lesson introduction to the main body of 
the lesson. 

Conclusion and Suggestions 

The contribution of this study is to 
show the potential of technology-enhanced 
peer assessment to be used as pre-instruc-
tional activities. The results of the current stu-
dy, in general, suggest that the technology-
enhanced pre-instructional peer assessment 
helps the students to prepare the new content 
acquisition for the following lesson. It is also 
found that peer feedback has a significant role 
in the peer assessment process in facilitating 
students’ learning.  

Based on the findings in the present 
study, the author proposed a set of sugges-
tions for designing and implementing techno-
logy-enhanced pre-instructional peer assess-
ment. First, a training should be provided to 
students so that they can provide and manage 
feedback as well as take action upon it effec-
tively. Second, discussions between students 
and the instructor about assessment criteria 
are needed in order to improve students’ 
understanding about what to be assessed by 
their fellow students’ works. If necessary, the 
instructor also can invite students to develop 
the assessment criteria. Third, the instructor 
should monitor students’ attitude toward 
grading strategy. This monitoring process 
aims to know the suitability of the grading 
strategy to students, tasks, and learning con-
text. Finally, the instructor should use the 
assignment features (e.g., its content and con-

text) used in peer assessment as a link to the 
commencing main body of the lesson. 
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Abstract 
The study was aimed at (1) identifying indicators for bandel attitudes in the teachings of Ki Hadjar Dewan-
tara, and (2) finding out the results of the implementation of the developed bandel attitude assessment 
instrument. The study was developmental research in the affective domain using Mardapi’s ten develop-
mental steps. Subjects were selected by cluster random sampling of 392 junior secondary school students, 
57 for the limited-scale try-out and 335 for the wider-scale try-out. The data analysis techniques included 
those for Aiken content validity, concurrent validity, and Cronbach Alpha reliability. Data for the instru-
ment implementation were analyzed using descriptive statistics. Findings show that (1) there are six indica-
tors for the bandel instrument to be developed in a self-assessment questionnaire format of 24 items con-
sisting of 12 common statements and 12 factual statements; all items are valid and reliable; (2) Students’ 
score in the implementation of the bandel assessment instrument is categorized into the very high level.   

Keywords: affective assessment, bandel attitude, Ki Hadjar Dewantara 

 

Introduction  

The true concept of education has been 
proposed by Ki Hadjar Dewantara (KHD). 
As Indonesia’s Father of Education, KHD 
maintains that education is an effort to ad-
vance the growth of good conducts (inner 
powers, characters), thinking (intellect), and 
also body (Dewantara, 2013, pp. 14–15). This 
can be understood that education is aimed at 
forming humans who have good conducts, 
think intellectually, and have a healthy body. 

This concept is in conformity with the 
functions of national education. The national 
education functions to develop the ability of 
and form the characters and civilization of the 
nation in the frame of intellectualizing the life 
of the nation, developing the potentials of the 
students to become the persons who believe 
in and worship God the Omni-One; behave 
nobly; are healthy, skillful, creative, and inde-

pendent; and become citizens who are demo-
cratic and responsible (Law of Republic of 
Indonesia No. 20 of 2003 on national edu-
cation system, 2003). 

These two educational concepts are too 
sufficient to develop excellent students. This 
excellence is not only reflected in the cogni-
tive thinking abilities psychomotor skills but is 
also shown in the characters of the students. 
It is therefore important that character educa-
tion is realized for the development of a great 
generation as it has been stated by Agboola 
and Tsai (2012, p. 163) that character educa-
tion is a discipline to deliberately optimize 
students’ ethical behaviors. 

The reality shows that such education 
functions have not been achieved in as much 
as education in Indonesia places emphases on 
the cognitive domain. Students’ learning out-
comes are also dominated by cognitive as-
pects. Assessment in the affective aspects re-
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lated to feelings and sensibilities has not been 
done maximally. The learning-teaching pro-
cesses, therefore, must pay more attention to 
affective aspects. Olatunji (2013) states that 
affective learning is related to the learners’ 
attitudes, thoughts, and behaviors in the fu-
ture. This learning mode is closely related to 
students’ feelings when learning. 

Galo (2014) shows the importance of 
the instrument in the assessment of the affec-
tive domain (Setiawan, 2017). The govern-
ment has taken various steps in the efforts to 
develop affective evaluation. Two efforts have 
been revising Curriculum 2006 to become 
Curriculum 2013 and launching the enforce-
ment of character education (EEC) in 2016. 

Learning and evaluation processes are 
two essential components of the implementa-
tion of the Curriculum 2013. Quality learning 
is one that is able to achieve the basic compe-
tencies prescribed by the curriculum. Quality 
evaluation is able to measure, assess, and eva-
luate the achievement of the curricular basic 
competencies. According to Kumaidi (2017) 
in Setiawan (2017, p. 3), supporting quality 
learning needs quality assessment. 

Ministry of Education and Culture of 
Republic of Indonesia (2016, pp. 1–2) states 
that the results of monitoring and evaluation 
of the implementation of Curriculum 2013 in 
2014 found that one of the teachers’ difficul-
ties in the junior secondary level was related 
to evaluation. Approximately, 60% of the re-
spondents reported that they were not able to 
plan, develop, administer, analyze, report, and 
even use well the evaluation. The main diffi-
culties were related to formulating indicators, 
writing the test items, and conducting affec-
tive evaluation in various techniques. 

Considering these facts, it is important 
that an instrument package is developed for 
evaluating students’ attitudes. The develop-
ment of the instrument is focused for the jun-
ior secondary school students in relation to 
'obstinate' attitude, having strong persistence, 
perseverance, and unyielding to success. The 
problems to be addressed are: (1) what are the 
indicators for developing an instrument to 
measure obstinance? (2) what is the students’ 
abstinence like as measured by the developed 
assessment model? 

Assessment or evaluation, according to 
the Regulation of the Minister of Education 
and Culture of Republic of Indonesia No. 53 
of 2015, is  the process of gathering data/in-
formation about students’ learning achieve-
ment in aspects of attitudes, knowledge, and 
skills. Assessment explains an individual’s 
characteristics by accessing the individual’s 
attitudes and mental processes that can be 
done by observation, interviews, rating scales, 
checklists, projective techniques, and tests 
(Aiken, 2003, p. 54). 

According to the Ministry of Education, 
affective evaluation is done to find out the de-
velopment of the spiritual and social attitudes 
of the learner (Ministry of Education and Cul-
ture of Republic of Indonesia, 2016). Affec-
tive evaluation is done to obtain the achieve-
ment of the students’ spiritual and social val-
ues on the levels of receiving, responding, val-
uing, characterizing, and implementing. 

Ministry of Education and Culture of 
Republic of Indonesia (2017, pp. 8–9) has 
simplified the 18 character values into five 
main character values as follows: (1) religios-
ity, (2) nationalism, (3) autonomy, (4) solidar-
ity, and (5) integrity. Each main value is cate-
gorized into several sub-values. For example, 
autonomy is sub-categorized into work ethos, 
toughness, perseverance, professionalism, cre-
ativity, truth, and long-life education. At pres-
ent, the whole autonomy sub-categories are 
important to be planted and enforced in order 
that students will have persistent struggles to 
attain education and reach ambitions. 

Ki Hadjar Dewantara, a phenomenal 
avant-garde figure with his mental and intel-
lectual sharpness, has given the quantum leap 
pillars of educational and cultural concepts. 
These intellectual investment inheritances be-
come, among others, thoughts of national 
education and concepts of cultures that last 
the test of time (Susanto & Retnaningsih, 
2018, p. 81). One of his inheritances is the 
saying 'ngandel-kendel-bandel-kandel', meaning 
that a free person who is struggling for inde-
pendence should be ngandel (self-confident), 
kendel (risk-taking, brave), bandel (obstinate, 
not giving up when falling), and kandel (im-
mune against negative criticisms) (Soenarno, 
2012, p. 35). 
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The sub-value toughness, perseverance, 
and hard-working in the EEC are in line with 
one of Ki Hadjar Dewantara’s teachings, that 
is bandel, obstinate. Etymologically, the word 
bandel is originated from Javanese meaning 
‘strong’. In Indonesian, the word is defined as 
‘able to bear pain, not easily weep’. The word 
bandel is identical with powerful, unyielding, 
and resourceful. In the Great Dictionary of 
the Indonesian Language, the word ‘tangguh’ 
means (1) ‘not easily defeated’, ‘dependable’; 
(2) ‘very strong in self-position’; and (3) ‘brave 
and bearing’ (from pain, etc.) (Department of 
National Education, 2010, p. 1138). 

Retno and Haryanto (2016, p. 27) found 
six indicators for being resourceful, namely 
(1) spirit of unyielding and not giving up, (2) 
serious in doing a task to achieve objectives/ 
ambition, (3) discipline, (4) diligent, (5) not 
afraid of failing, and (6) optimistic. Therefore, 
the attitude of being tough is realized in work-
ing hard, persevering, and not afraid of failing 
as expressed in the decree of the Ministry of 
Education and Culture (2017, p. 9) about the 
enforcement of the affective skills (EEC). 

According to Dewantara (2013), the 
word bandel means being obstinate and pa-
tient. Bandel means not giving up when falling 
(Soenarno, 2012, p. 35). In Kamus Besar Bahasa 
Indonesia, the word ‘tahan uji’ means (1) having 
the evidence for being strong; (2) willing to be 
tested (Department of National Education, 
2010), while the word ‘tawakal’ means (1) giv-
ing in to God’s wishes; and (2) fully trusting 
God (in suffering, etc.) (Department of Na-
tional Education, 2010, p. 1150). 

Ki Hadjar Dewantara sees moral educa-
tion is of utmost importance. Moral education 
is all the parents do to support the advance-
ment of their child’s life, in the sense of im-
proving the growths of all potentials, mentally 
and physically, of their children (Soenarno, 
2014, p. 15). By having good behaviors, every 
person will be able to stand as an independent 
person, who can instruct and control his self. 

The development of this assessment in-
strument for measuring attitudes can be used 
by the teacher and students in the class. The 
teacher will be able to carry out his jobs easily 
and correctly. In addition, the students will be 
able to do self-evaluation honestly and easily. 

The study is aimed at: first, obtaining 
accurate indicators as a basis for developing 
the bandel assessment model following Ki 
Hadjar Dewantara’s teachings; and second, 
finding out the results of the implementation 
of the bandel attitude as measured by the de-
veloped assessment instrument. 

Method 

The study is developmental research, a 
research to develop a product and evaluate 
the effectiveness of the product (Sugiyono, 
2010, p. 407).  The model of the development 
is one suggested by Mardapi (2008, pp. 109–
120), consisting of (1) determining the instru-
ment specification (2) writing the items, (3) 
determining the scale of the instrument, (4) 
deciding on the scoring system, (5) reviewing 
the instrument, (6) conducting try-outs, (7) 
analysing the items, (8) packaging the instru-
ment, (9) administering the test, and (10) ana-
lyzing the results of the test. 

The design for the try-out was con-
structed through theoretical reviews on edu-
cation, the bandel obstinate attitude as one of 
KHD’s teachings, and assessment according 
to the Regulation of the Minister of Educa-
tion and Culture of Republic of Indonesia 
No. 23 of 2016. Initial observation was also 
done on the assessment instrument so far 
used by the teacher. Based on these reviews 
and observation, an initial instrument draft 
was constructed. 

The initial instrument draft consisted of 
formulations of operational definitions, indi-
cators, questionnaire items, and measurement 
scales. The initial draft was subjected to con-
sultation with the advisors. The next step was 
the validation of the contents by experts and 
practitioners by using the Aiken approach. 
This was conducted by giving out the initial 
draft to the experts for quantitative evalua-
tion. The aim of the validation was to know 
whether or not the instrument had decent 
validity measure so that it could be used for 
the next steps. 

The next step was conducting a limited-
scale try-out (readability) involving 57 stu-
dents. The results of the limited-scale try-out, 
as empirical validation I, was used as a basis 
for the instrument revision. The revised in-
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strument was then administered to a sample 
of 335 students from seven junior secondary 
schools in the district area of Kalasan from 
the total of 6,200 students as empirical valida-
tion II. The sampling was cluster random 
sampling which was done by using the Krecjie 
and Morgan table as the basis. 

The construct of the bandel instrument 
was developed from analyses of Ki Hadjar 
Dewantara’s theories and subjected to the ex-
pert judgment. The data analyses technique of 
the content validity by the experts was that of 
item validity indexing suggested by Aiken 
(Kumaidi, 2014, p. 4; Setiawan, 2017, p. 36). 
Estimation for the non-test instrument was 
conducted using the Cronbach’s Alpha for-
mula >0.700 (Nunnally Jr., 1981, p. 245). 
Finally, the instrument was subjected to a 
concurrent validity analysis. The results of the 
test administration were analyzed descriptively 
using Excel and SPSS 17.0 on the computer. 

Findings and Discussion 

Findings 

Results of the Instrument Development  

Initial Draft 

The bandel assessment instrument has 
been constructed by using relevant theories of 
effective assessment from Ki Hadjar Dewan-
tara’s teachings as the basis. A focus group 
discussion (FGD) was conducted to obtain a 
picture of the existing affective assessment 
instrument that is so far used by teachers. The 
results of the FGD was used in the writing of 
the instrument items. 

Subsequently, the developmental steps 
for the instrument development were carried 
out as outlined by Mardapi (2008). Step 1 
through Step 5 were carried out, started with 
the construction of the instrument specifica-
tion up to the review of the instrument. The 
table of the specification was developed from 
the theories and concepts of the term bandel 
based on Ki Hadjar Dewantara’s teachings. 
The results were subjected to the experts’ 
judgment to produce six factors, namely: (1) 
hard-working (2) enthusiasm, (3) patience, (4) 
diligence, (5) unyielding, and (6) perseverance. 
These six indicators were then developed into 

item indicators of the bandel assessment model 
consisting of 12 items of statements and 12 
items of facts. After being subjected to initial 
reviews, a revision was made generally on the 
sharpening of terms for the indicators, re-
placing inappropriate vocabulary words, and 
fixing ambiguous statements. 

Content Validity 

The item statements from the initial 
draft were subjected to consultation to four 
experts. The four experts were one of the 
Tamansiswa knowledge, one of educational 
psychology, one of educational evaluation, 
and one of instrument assessment for valida-
tion in terms of the match between the items 
and the indicators. Two practitioners were al-
so asked to validate the first draft; these were 
a guidance-counseling teacher and an Indone-
sian teacher. The Aiken approach was used. 
The fit between the 24 item statements and 
six instrument indicators was represented by 
the Aiken indexes. All of the Aiken indexes 
are above 0.750 as seen in Table 1. 

Table 1. Aiken indexes for the fit between 
statement items and instrument indicators of 

bandel attitudes 

No. Indicator Item Aiken Index  

1. Hard-working V1.p 0.944 
V1.n 0.833 
F1.p 0.833 
F1.n 0.944 

2. Enthusiasm  V2.p 0.833 
V2.n 0.944 
F2.p 1.000 
F2.n 0.889 

3. Patience V3.p 1.000 
V3.n 0.944 
F3.p 1.000 
F3.n 0.889 

4. Diligence 
 

V4.p 1.000 
V4.n 0.889 
F4.p 1.000 
F4.n 0.778 

5. Unyielding V5.p 0.889 
V5.n 0.833 
F5.p 1.000 
F5.n 0.778 

6. Perseverance V6.p 0.944 
V6.n 1.000 
F6.p 0.778 
F6.n 0.778 
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From the Aiken Indexes in Table 1, it can be 
stated that all the items are in good category. 

Limited-Scale Try-out (Empirical Validation I) 

After it was known that all the items 
were at the good category, the readability was 
conducted. The result of the limited-scale vali-
dation is also called empirical validity I. The 
limited-scale validation was done involving 57 
students of Grades VII, VIII, and IX of jun-
ior high schools in the Kalasan district. The 
results of the try-out can be seen in Table 2. 

Table 2. Results of the readability test 

No. Criteria 
Understanding Ease 
Total % Total % 

1. Good 45 78.95 48 84.21 
2. Medium 7 12.28 6 10.53 
3. Poor 5   8.77 3 5.26 
     Total 57 100 57 100 

 
According to Table 2, most students, 45 

students (78.95%), are able to understand the 
instrument items up to above 75%. The ease 
aspect of reading the instrument was respond-
ed by 48 students (84.21%). This shows that 
the instrument is good to be used although it 
undergoes revision in word choice and terms 
as suggested by students. 

Table 3. Results of revision 

Item 
No. 

Before After 

2 Student continues to 
practice until he can 
really he can do the 
test correctly. 

Student continues 
to practice until he 
really can do the 
test correctly. 

4 Student only studies 
when there will be an 
exam. 

Student will study 
when there is an 
exam.  

9 There is a tendency 
for students to play 
with the cellphone 
rather than to study.  

Students prefers 
playing with the 
cellphone to 
studying.  

16 I don’t like to study 
lesson material 
which is very 
difficult.  

I don’t want to 
study when the 
lesson material is 
difficult. 
 

23 I don’t want to do 
home assignment 
that is hard and 
difficult. 

I only do easy 
home assignment.  

Finally, the setting of the instrument was con-
ducted for the wiser-scale try-out. 

Wider-scale Try-out (Empirical Validation II) 

The wider-scale try-out was conducted 
in seven junior secondary schools in Kalasan 
involving 335 students. The result is called 
empirical validation II. The results show that 
24 items were valid, consisting of 12 common 
statements and 12 factual statements. For the 
reliability estimation, the Cronbach's alpha 
was used and it was found that the reliability 
value of the bandel instrument was 0.850. This 
means that the instrument is reliable since its 
reliability coefficient is > 0.70. The results of 
the reliability checks can be seen in Table 4. 

Table 4. Results of the estimation of the 
instrument reliability 

Cronbach's Alpha N of Items 

.850 24 

Concurrent Validity 

Concurrent validity shows how each 
subject fits in groups which are conceptually 
different in terms of the treatment or decision 
that will be taken. In other words, the test of 
concurrent validity is to know whether or not 
there is consistency between attitudes and be-
haviors (Haryanto, 1994, p. 46). The results of 
the test for concurrent validity can be seen in 
Table 5. 

Table 5. Matches between common 
statements and factual statements 

Indicator Item 
No. 

Valensi 

Item No. 
Faktual 

r 

Hard-working 1. 4 13. 16 0.179* 

Enthusiasm 3. 10 15. 22 0.124** 

Patience 7. 12 19. 24 0.143** 

Diligence 5. 9 17. 21 0.129* 

Unyielding 6. 8 18. 20 0.360** 

Perseverance 2. 11 14. 23 0.578** 

Results of the Bandel Instrument Implementation 

Implementation of the use of the bandel 
assessment instrument was conducted on 335 
junior high school students from different 
areas in the Kalasan district. Because of time 
limitation, and considering that Grade IX stu-
dents were preparing for the practice exam, 
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school exam, and national exam during April-
May 2018, the same subjects were involved 
twice. This means that students who partici-
pated in empirical validation II were simulta-
neously subjects of the implementation phase. 

In other words, the 335 students who 
took part in the second validation were sub-
jected to the instrument. The results of the 
assessment were analyzed descriptively using 
the SPSS 17.0 software program on the com-
puter. Descriptive analysis was also done to 
each indicator. The results are presented in 
Table 6. 

Table 6. Results of the descriptive analyses of 
the assessment implementation 

Implementation 

N Valid 335 

Mean 80.5552 

Median 81.0000 

Std. Deviation 6.32662 

Minimum 54.00 

Maximum 93.00 

 
In Table 6, the mean score of the 

obstinate attitudes of the junior secondary 
school students in the district of Kalasan is 
80.555. The minimum score is 54.00 and the 
maximum score is 93.00. The median is 61.00 
and the standard deviation is 6.327. Intervals 

are plotted for ideal categories using the de-
termined formula. Five levels are found from 
the calculation, which are categorized as very 
high (VH), high (H), medium (M), low (L), 
and very low (VL). These results are repre-
sented in Table 7. 

Table 7. Ideal categorization 

Interval Category 
Absolute 

Freq.  
Relative 

Freq.  

78.00 up 
to 96.00 

Very High 
(VH) 

230 68.65% 

66.00 up 
to 78.00 

High (H) 99 29.55% 

54.00 up 
to 66.00 

Medium (M) 6 1.79% 

42.00 up 
to 54.00 

Low (L) - - 

42.00  up 
to 24.00 

Very Low 
(VL) 

- - 

Total 335 100% 

 
Table 7 shows that the highest frequen-

cy of the results of the bandel assessment is of 
the very (VH) category with 68.65%. Subse-
quently, the high (H) category has 55% and 
medium (M) 1.79%. No student has the bandel 
competencies at the low (L) and very low 
(VL) categories. These results are clearly pre-
sented in the format of a diagram in Figure 1. 

 

Figure 1. Results of the descriptive analyses of the implementation of the bandel assessment 
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Discussion 

The development of the assessment in-
strument for the students’ bandel attitudes is 
based on the teachings of Ki Hadjar Dewan-
tara. From the theoretical conceptual reviews, 
six indicators are found for the bandel atti-
tudes; namely hard-working, enthusiasm, pa-
tience, diligence, unyielding, and persever-
ance. These six indicators are developed into 
the specification table of the model assess-
ment. Self-assessment statements are written 
out of the specification table to be responded 
honestly by the students. 

The resulting assessment model is a 
questionnaire with 24 items in the forms of 12 
common statements (attitudes) and 12 factual 
statements (behaviors), each consisting of six 
positive statements and six negative state-
ments. A modified Likert scale is used with 
response options scored from 1 to 4. 

The assessment of the bandel attitudes 
has an expressive function. This means that 
the common items have a correlation with the 
factual items, all reflect the attitudes and 
behaviors of the subject students on bandel 
characteristics. 

The first draft of the instrument is 
subjected to consultations to education ex-
perts and Tamansiswa experts. Inputs and 
suggestions from the experts are used to re-
vise the draft. The result is the construction 
of an initial instrument assessment for the 
bandel indicators. 

The initial items are then subjected to 
expert judgment for content validity to four 
experts in educational evaluation and educa-
tional psychology and two practitioners (one 
guidance-counseling teacher and one Indone-
sian teacher). The results show that all items 
are at the good category, meaning that are in 
fit with the indicators, each with an Aiken 
index of > 0.750. Nevertheless, minor revi-
sions are made on some of the statements as 
suggested by the experts and practitioners. 

The instrument having been revised, 
the try-outs are conducted. The first is a 
limited-scale try-out (readability cheeks) to 57 
grades VII, VIII, and IX students of junior 
high schools in the Kalasan district taken by 
random sampling. This is empirical validation 

I focusing on readability with two aspects of 
understanding and ease. The understanding 
check is to see how far the statements are un-
derstood by students, e.g. whether or not they 
are ambiguous in meaning. Meanwhile, the 
ease aspect is to see how far the vocabulary 
words are known and understood by students. 

The results show that, out of the 57 
students, 45 (78.95%) are able to understand 
the items more than 75%.  The ease aspect is 
responded by 48 students (84.21%). These 
results show that the instrument can be 
understood by the students so that it is 
feasible to be used for the wider-scale try-out. 
A minor revision was done, however, in word 
choices and terms, in accordance with 
students’ feedbacks. 

The wider-scale try-out is conducted to 
335 students of grades VII, VIII, and IX of 
the junior secondary schools in the Kalasan 
district. To the results of this wider try-out, 
item validity, and reliability are computed. 
The results of the validity test show that 24 
items are valid, consisting of 12 common 
items and 12 factual items. It can be stated 
that all the items are valid. They are then 
subjected to the reliability test. The reliability 
check produces the score of 0.850 to mean 
that the instrument is reliable. 

The next step is to conduct content 
validation to see whether or not the instru-
ment items represent the instrument indica-
tors being measured. It is found that all the 
items do represent the indicators. Subsequent-
ly, a concurrent validity check is conducted to 
see that there is consistency between the 
attitudes and the behaviors. The results show 
that there is a correlation in the scores be-
tween the common statements and the factual 
statements, indicating that there is consistency 
between the attitudes and behaviors. 

All validation tests have been done and 
the results show that the bandel assessment 
instrument is valid and reliable. The instru-
ment has fulfilled the requirements of being a 
standardized instrument. The last step is done 
in the form of setting the instrument to 
become the final version of the instrument, 
ready to be administered. 

The implementation of the bandel mea-
surement using the developed product gives 
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the following results. The mean score is 
80.555 which is above 78.00. This can be in-
terpreted that the students’ score of the bandel 
attitudes in the academic year of 2017/2018 is 
in the very high category (VH). The same re-
sult is found for the six bandel indicators, 
namely hard-working, enthusiasm, patience, 
diligence, unyielding, and perseverance, also 
giving scores of the very high category. 

Conclusion and Suggestions 

Conclusion 

Based on the concept of bandel attitude 
in the teachings of Ki Hadjar Dewantara, six 
indicators can be identified to develop the 
bandel assessment instrument; they are hard-
working, enthusiasm, patience, diligence, un-
yielding, and perseverance. The instrument is 
developed in the format of a self-assessment 
questionnaire consisting of 24 statement items 
(12 common statements and 12 factual state-
ment).  

The findings show that the developed 
instrument is good. Also, the concurrent vali-
dation shows that there is consistency be-
tween students’ attitudes and behaviors. A 
standardized instrument has been developed 
to measure the bandel attitudes of junior se-
condary school students which has the char-
acteristics of the very good category. 

Suggestions 

It can be suggested to the related par-
ties, especially junior secondary school teach-
ers, to make use of this developed instrument 
to assess their students’ levels of bandel atti-
tudes. It is also suggested that teachers under-
stand, have high enthusiasm, and work hard 
to develop an evaluation instrument for the 
affective domain so that evaluation results can 
be obtained for future classroom purposes. 
As a result, teachers will be able to do their 
jobs professionally, in accord with the de-
mands of the curriculum and 21st-century 
educational challenges. 

For educational experts and researchers, 
the results of this study can be used as ref-
erence material for producing assessment 
instruments for other components of the af-
fective domain, especially the five indicators 

(EEC) prescribed by the Ministry of Educa-
tion and other noble values in the teaching of 
Ki Hadjar Dewantara. 
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Abstract 
The study was aimed at producing a valid and reliable higher-order thinking skill (HOTS) test instrument 
using Lombok local cultures as contexts in the junior secondary school mathematics subject matter. The 
study is developmental research involving a field try-out of 75 students of Grade VIII. Data were analyzed 
using classical test theories of difficulty levels, discriminating powers, and functioning distractors. The test 
validity is assessed using the Aiken formula and reliability is estimated by Cronbach Alpha. Findings show 
that, of the 20 initial multiple-choice items, 15 were valid and reliable and had the characteristics of good 
test items with a medium-rated difficulty level average of 0.28, a good-rated discriminating power of 0.31), 
a good-rated reliability coefficient of 0.79, and all distractors well-functioning.   

Keywords: test item development, higher-order thinking skill (HOTS), junior secondary school mathematics 
      education 

 

Introduction  

Twenty-first-century education does not 
merely provide access to information for stu-
dents. It is expected to form generations to be 
able to act effectively in facing the complex 
and ever changing world’s challenges. It must 
be able to give new experiences, unique and 
creative ideas, and develop collaborative atti-
tudes as learners’ capital to face the world of 
work, get along with society, and live the daily 
lives. The Partnership for 21st Century Skill 
(Warisdiono, et al., 2017, p. 18) explains that 
learning in educational world must focus in 
developing the 4C’s as competencies which 
must be acquired to face the 21st century: cre-
ativity, critical thinking, communication, col-
laboration. This has had a great influence on 
the educational curricula in accommodating 
21st-century competencies into the school 
subject matters, including mathematics. 

Mathematics is one of the knowledge 
fields that have central roles in the develop-
ment of competencies needed to face the 21st 
century environments. Mathematics under-
standing is a readiness centre for the young 
generation to live in modern society. A pro-
portion of the growth of problems and situa-
tions exposed in daily lives, including in the 
professional contexts, needs a number of lev-
els of mathematics understanding, mathema-
tics thinking, and mathematics tools. Mathe-
matics is an important tool for the young 
adults in confronting the issues and problems 
in the personal, professional, societal, and 
scientific environments in their daily lives 
(OECD, 2013 in Kurniati, Harimukti, & 
Jamil, 2016, p. 143). However, the low level of 
the learners’ mathematics knowledge has at-
tracted the attention of the educators and re-
searchers and has always become hot topics 
of discussions in society. 

mailto:syukrulhamdi@hamzanwadi.ac.id
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A number of international evaluations 
on mathematics learning reveal that Indone-
sian students have not shown pleasing reality. 
Indonesia has 1,095 class hours per year but 
students’ competencies are under the average 
level, as compared to South Korea that has 
903 and Japan with 712, sitting in the high 
level of the world ranking (Rahmawati, 2016, 
p. 6). The Indonesian’s involvement in the in-
ternational assessment is how its educational 
achievement is among other countries in the 
world. Results of the study of Programme for 
International Student Assessment (PISA) con-
ducted by Organization for Economic Coop-
eration and Development (OECD), looking at 
the thinking abilities of students around the 
15 years of age in reading, mathematics, and 
science since 2000, show that the average 
score of mathematics literacy of Indonesian 
children is still under the international stan-
dard (Indonesia PISA Center, 2013). The 
mathematics literacy of Indonesian children 
is, therefore, low. In the PISA study 2015 that 
took 540,000 15-year old students from 72 
countries, Indonesia was at the 63 rank of the 
70 countries being assessed with a mathema-
tics score of 386. The international standard 
score was 490 (OECD, 2016). This shows 
that the mathematics literacy average score of 
Indonesian students is still under the inter-
national standard score. 

Beside PISA, results from another stu-
dy, Trend in International Mathematics and 
Science Study (TIMSS) taken by Indonesia 
since 1999, reported the same thing. The 
mathematics competences of grade VIII In-
donesian students were low (Scientific Litera-
cy, October 24, 2014). The TIMSS study in 
2015 showed that Indonesian students scored 
397 out of the international standard 500. 
Indonesia is still under the average rank, 45 
out of 50 countries (Mullis, Martin, Foy, & 
Arora, 2015). Details of the PISA and TIMSS 
mathematics ranking of Indonesian students 
can be seen in Table 1. 

This condition of Indonesian education 
in mathematics is frightening. The PISA and 
TIMMS studies pointed out that the students 
lacked logic and reasoning in completing test 
items that demand the competences of ana-
lysis, evaluation, and creation. 

Table 1. Mathematics ranking of Indonesian 
students by PISA and TIMSS 

Year PISA 
PISA 
Score 

TIMSS 
TIMSS 
Score 

1999 / 
2000 

39 of 41 367 34 of 38 403 

2003 38 of 40 360 35 of 46 411 
2006 / 
2007 

50 of 57 391 36 of 49 397 

2009 61 of 65 371 - - 
2011 / 
2012 

64 of 64 375 38 of 42 386 

2015 63 of 70 386 45 of 50 397 

(Sources: Indonesia PISA Center, 2013; Mullis, 
Martin, Foy, & Arora, 2012; Mullis et al., 2015; 
OECD, 2014, 2016; Scientific Literacy, 2014) 

 
The Director of the National Educa-

tional Evaluation Centre (NEEC), Nizam 
(Krisiandi, 2016), stated that Indonesian stu-
dents are good at answering questions of the 
memorization type, but poor at application 
and reasoning. School learning, from daily 
quizzes to school exams, has not sharpened 
students’ abilities to reason. Nizam also men-
tioned that learning through the subject mat-
ters must not be directed only to knowledge 
skills but also to competences. In the 21st 
century, basic literacy (science, mathematics, 
reading, and technology) and also competen-
cies of critical, creative, communicative, and 
collaborative thinking must be mastered.   

The NEEC researcher, Rahmawati 
(Krisiandi, 2016), also stated that the students’ 
competences in higher-order thinking are still 
weak; students must be habituated with high-
er-order thinking test items. Teachers are ex-
pected to develop test items which deal with 
higher-order thinking. This is not as easy; yet, 
teachers need to familiarize themselves with 
high-order test items, items which are used by 
TIMSS and PISA. This is in agreement with 
the National Curriculum 2013 that demands 
learner competencies to communicate and 
think critically and creatively. The study by 
Kurniati et al. (2016, p. 154) had the same 
tone with the NEEC study by Rahmawati 
stating that the lack of higher-order thinking 
skills (HOTS) in the students is caused by the 
inability of the students to understand the 
subject-matter material and apply it in daily 
life. 
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Revision to the Curriculum 2013 in 
2017 requires teachers to make a number of 
improvements. Among others, one is for the 
teacher to be creative in integrating literacy, 
21st 4C skills (creative, critical, communi-
cative, and collaborative), and  HOTS in their 
classroom instruction (Pedia Pendidikan, 
2017). Phol (Kurniati et al., 2016, p. 143) 
stated that the ability to involve analysis, eva-
luation, and creativity is a higher-order ability. 
According to Brookhart (2010, p. 29), the 
HOTS involves logic and reasoning, analysis, 
evaluation, creation, problem solving, and also 
judgment. Further, Hamdi, Kartowagiran, and 
Haryanto (2018, p. 1) stated that, at the third 
level, which is high level, students’ under-
standing is characterized by the abilities to 
work with complex materials such as mathe-
matical thinking and reasoning and commu-
nicative, critical, creative, interpretative, re-
flective, generalizing, and mathematical skills. 

The use of HOTS items in tests is able 
to train students to sharpen their abilities and 
skills that are in line with the 21st-century 
demands. Through HOTS-based test items, 
critical thinking skills (creative thinking and 
doing, creativity, and self-reliance learning), 
will be built through practices in solving vari-
ous daily-life real problems (problem-solving) 
(Warisdiono, et al., 2017, p. 18).  

The elevation of higher-order thinking 
skills has become a priority in the school 
mathematics learning. Students of the junior 
secondary levels must be trained toward high-
er-order thinking in accordance with their age. 
This can be done by the teacher by giving test 
items of the HOTS type. For this, it is not 
enough for the teacher to merely pick up 
material from the packaged workbooks; but 
they need to resource to more weighted mate-
rials. The problem faced by teachers is that 
they have insufficient ability to develop test 
items of the HOTS type. 

At school, many teachers still use test 
items that tend to test students’ memory as-
pects rather than higher-order thinking skills. 
The test items are directed more to lower-
thinking skills (LOTS) of memorization and 
understanding. On the other hands, what the 
students need to face the future demands is 
HOTS. The development of HOTS in stu-

dents is expected to raise students’ ability in 
problem solving, elevate their self-confidence 
in mathematics, and improve their learning 
achievement (Butkowski, et al., 1994 in 
Budiman & Jailani, 2014, p. 142). 

A HOTS test item is given through a 
stimulus. A stimulus can be derived from the 
recent global issues such as technology, infor-
mation, science, education, health, and infra-
structure. A stimulus can also be raised from 
the environment such as cultures. It is a fact, 
however, that test items in the school books 
lack the involvement of cultural issues. In 
fact, peoples like the Japanese, Chinese, 
Koreans, and others have used cultural issues 
in their mathematics learning which makes far 
advanced in all fields. Kurumeh stated that 
the success of the Japanese and Chinese in 
mathematics learning is because they use 
ethnomathematics (Supriadi, Arisetyawan, & 
Tiurlina, 2016, p. 2). 

Various cultural products of the Indo-
nesian ancestors show art creativities that 
contain mathematics elements. The case is the 
same with the cultural products of the 
Lombok Sasak tribes. One example is the 
shield from Ende used in a traditional dance. 
It is made of thick buffalo leather with a two-
dimensional geometric pattern. Another pro-
duct is the Sasak house architecture with 
three-dimensional ornaments. Besides, many 
traditional clothes of Sasak have geometrical 
pattern motifs and the traditional wedding 
ceremonies have statistical elements. One ex-
ample is presented in Figure 1. 

 

 

 

 

 

 

Figure 1. Example of cultural products of    
Lombok Sasak ethnic (Department of 

National Education, 2000, p. 21) 

According to Acho, Imako, and Uloko 
(Wulandari & Puspadewi, 2016, p. 35), stu-
dents’ memory and learning achievement ob-
tained through cultural-based instruction are 
higher than those obtained through conven-
tional teaching. Besides, the study by Nur and 
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Palobo (2017, p. 11) shows that contextual in-
struction using Lombok local cultures as con-
texts gives a positive and significant influence 
on the students’ problem-solving abilities in 
mathematics.  

In addition, Curriculum 2013 requires 
teachers to be able to develop HOTS test 
items in line with local environments. As 
such, stimuli for the test items will be at-
tractive since they can be directly observed 
and accepted by students. Besides, the use of 
local cultures for HOTS test items will in-
crease students’ senses of attachment and 
ownership towards the local potentials of 
their place. Linking mathematics with cultures 
will expectedly help students see the connec-
tion and application of mathematics not only 
with other disciplines of science, but also with 
real life. 

The item format developed in the pres-
ent study is that of the multiple-choice type. 
According to the opinions of experts and 
research results, tests of the multiple-choice 
format can be used for HOTS (Budiman & 
Jailani, 2014, p. 142). The procedure sug-
gested for the HOTS items is that of a set of 
items consisting of an input followed by an-
swer options.  

Based on the rationalization added with 
data and supporting evidence presented, a 
need is felt on developing HOTS test instru-
ments with local cultural contexts in the 
mathematics subject matter of the junior se-
condary school to prepare students to face the 
21st century. The valid and reliable test in-
strument can be used to train students’ in at-
taining HOTS, help teachers in testing stu-
dents’ HOTS, and become a reference source 
for the development of HOTS test items for 
other base competencies in the syllabus. 

Method 

The study was development research. It 
applied the seven steps of gathering initial 
information, planning, development of first 
draft and expert validation, limited-scale try-
out/readability, revision of the first draft, field 
try-out, and revision of the final product. 

Initial information gathering was related 
to the product to be developed. It was done 
through theoretical reviews covering needs 

analyses, reviews of the concepts and theories 
concerning HOTS and local cultures, and ana-
lyses of the core competencies (CC) and base 
competences (BC) of the Semester 2 of Grade 
VIII of junior secondary mathematics in the 
Curriculum 2013.  

In the planning phase, the design of the 
developed product was outlined through the 
steps of defining, formulating the objectives, 
and designing of the initial product. This con-
sisted of formulating the product specifi-
cation, determining the objectives, and con-
structing the table of specification for the 
HOTS test items using Lombok cultures as 
the contexts. 

The developed HOTS test items were 
constructed using HOTS indicators and also 
BC indicators. The HOTS indicators were 
synthesized from Ennis (Komalasari, 2013, p. 
266; Bayer, Ellis, Gokhale, Cotton, & 
Langrehr (Thebooke, n.d.); Torrance (Lestari 
& Yudhanegara, 2015, p. 89); Budiman & 
Jailani, 2014, p. 143). The indicators were (1) 
identifying and relating relevant information 
from a problem; (2) making accurate conclu-
sion based on the obtained information; (3) 
finding consistencies/inconsistencies in the 
product; (4) evaluating the product against de-
termined criteria/standards; (5) synthesizing 
ideas/strategies for the problem solution; (6) 
applying the strategy for the problem solving; 
and (7) developing new alternatives of the 
problem solving.  

In the development of the initial pro-
duct, a first draft of the HOTS instrument 
was developed. This consisted of 20 multiple-
choice test items. 

The draft was then subjected to valida-
tion by the expert team from the Department 
of Mathematics Education. The objective of 
this assessment was to see whether or not the 
developed test was acceptable and feasible to 
be used. Another purpose was to obtain feed-
back for the improvement of the draft. 

After being validated by the experts, the 
draft was then subjected to the analysis of the 
results of the item validation. Data were in the 
form of scores of the test items by the ex-
perts. The analysis used Aiken’s V formula to 
calculate the content validity index of the test 
items. 
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The next step was trying out the draft in 
a limited-scale group. The validated and re-
vised draft was tried out in a group of 15 jun-
ior secondary school students. The try-out 
was done to obtain information concerning 
the testees’ ease measure in reading the items, 
level of attractiveness of the test, and level of 
testees’ interest in the test. The results were 
converted into percentages wherein ≥ 60% 
means positive.  

The following phase was the revision of 
the first draft based on the results of the 
limited-scale try-out. After being revised, the 
product was then subjected to the field try-
out. The field try-out was conducted in two 
Grade VIII classes in two junior secondary 
schools. These schools were MTs. Muallimin 
NW Pancor and MTs. NW Pancor. This try-
out involved 75 students. The resulting data 
were analyzed empirically by way of classical 
test parameters. 

The final step was the revision of the 
product. This was done on the second draft 
that was tried out in the two schools. An item 
was accepted as a final product if it fulfilled 
one of the following criteria: (1) The item sa-
tisfied all the requirements of difficulty levels, 
discriminating powers, and functioning dis-
tractors; and (2) Easy and difficult items were 
accepted if they had a discriminating power of 
the good/medium category and the place-
ment of the distractors was functioning. The 
items that were accepted were then re-format-
ted to become final products verified as 
HOTS items. 

Findings and Discussion 

Findings 

Higher-order thinking skills include crit-
ical thinking, creative thinking, and problem 
solving. Problem solving, seen as the main 
skill in HOTS, is a skill in critically and effec-
tively managing, combining, or developing in-
formation in the form of facts or ideas to 
solve a problem and make a decision or find-
ing a solution to a hard-to-handle situation. A 
HOTS item is one that requires the ability to 
apply higher-level thinking. The item is pre-
sented using a stimulus. A stimulus can be re-
sourced from global issues such as techno-

logy, information, science, education, health, 
and infrastructure. A stimulus can also be ob-
tained from the environment such as cultures. 

Lombok is one of the islands in Indo-
nesia which retains various cultures from his-
tory in the forms of objects, non-objects, tra-
ditional habits, ethics, and arts. The diversity 
of the cultures can be used as stimuli and in-
tegrated into the school learning processes, 
including mathematics. Inheritances of histo-
ry, architecture, dances, musical instruments, 
and others contain mathematics elements. 
One example is the shield from Ende used in 
a traditional dance. It is made of thick buffalo 
leather with a two-dimensional geometric pat-
tern. Another product is the Sasak house ar-
chitecture with three-dimensional ornaments. 
Besides, many traditional clothes of Sasak 
have geometrical pattern motifs and the tradi-
tional wedding ceremonies have statistical ele-
ments. HOTS items can be integrated with 
cultural elements. One example of the devel-
opment of test items based on cultural ele-
ments, in this case, Lombok, can be seen in 
Figure 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Example of HOTS item using the 
context of Sasak culture 

Translation: 
Gendang Belek is a music instrument specific to 
Sasak ethnic in Lombok. Some gendang belek have 
the same form but different sizes, as can be seen 
in the pictures. 
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The radius of Kenceng is twice as large as that of 
Pencek. The radius of Terumpang is the same as 
thrice as that of Pencek. If L1, L2, and L3 conse-
quently states the size of Pencek, Kenceng, and 
Terumpang, which of the following statements is 
correct? 

 
Figure 2 shows an example of a HOTS 

test item using a local cultural context of 
Lombok with a HOTS indicator of critical 
thinking (Making an accurate conclusion from 
the information of a situation/problem). To 
be able to answer the question, the testee 
needs to be able to recall and understand 
factual, conceptual, and procedural material 
about circles. Then, by doing an analysis of 
the situation (stimulus), the testee determines 
the strategy in solving the problem.  

Other than the example above, there 
are other cultural inheritances that can be in-
tegrated into mathematics. The use of cultural 
elements in HOTS test items will be able to 
elevate students’ senses of attachment and 
ownership towards the local potentials of 
their place. Linking mathematics with cultures 
will also help students see the connection and 
application of mathematics not only with 
other disciplines of science but also with the 
real world. 

Instrument Development 

The product of the developmental 
study is a valid and reliable HOTS test instru-
ment, using the local cultures of Lombok as a 
context, consisting of multiple-choice test 
items for junior secondary school mathema-
tics. The instrument development passes two 
assessment phases. The first phase is to assess 
the validity of the instrument, conducted by 
three experts of mathematics education. The 
second involves a limited-scale try-out with 15 
testees and a field try-out in two schools with 
75 testees. 

Validation by experts is to look at the 
contents of the initial product and obtain 
feedbacks for revising the first draft. In the 
process, the experts are given the table of the 
specification of the test, the test items, and 
the evaluation sheets. Data of the experts’ 
evaluation are subjected to the Aiken’s V for-
mula to find the content validity coefficient. 
The results can be seen in Table 2. 

Table 2. Results of experts’ validation 

Item Number Aiken’s V 
Coefficient 

Criteria 

1, 2, 3, 4, 5, 7, 8, 9, 10, 
11, 12, 13, 14,15, 16, 

17, 18, 19, 20 

0.67-1.00 Good to be used 

6 0.33 Need revision/ 

deletion 

 
In Table 2, it can be seen that, out of 

the 20 test items, 19 are feasible for use and 
one needs revision or deletion. However, 
there is a number of items which needs to be 
revised or deleted following the experts’ feed-
backs. These include the format of the writ-
ing, completeness of the stimulus texts, clear-
er pictures, and suitability with the junior se-
condary school level.  

The results of the readability check in 
the limited-scale try-out show that the major-
ity of the students give positive responses to-
wards the test, between 75% and 94%. This is 
strengthened by positive comments written by 
some students. Sample statements can be seen 
in Figure 3. Meanwhile, the difficulty levels of 
the items can be seen in Table 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Students’ comments on the use of 
the test instrument 

Translation: 
Give short opinions about this culture-based 
HOTS test 

I like the test that is given because I can know 
about Sasak cultures more deeply 

 
This HOTS test give knowledge to me about 

Lombok cultures or Sasak ethnic 
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Table 3. Difficulty levels of the main product 
test items 

Category Item Number Total 

TK < 0,25 
(Difficult) 

1, 3, 6, 17 4 

0,25 ≤ TK ≤ 0,75 
(Medium/Enough) 

2, 4, 5, 7, 8, 9, 10, 
11, 12, 13, 14, 15, 

16, 17, 18 

14 

TK ≥ 075 
(Easy) 

- 0 

 
Table 3 shows that 14 items (77.78%) 

have the difficulty level in the medium catego-
ry. Meanwhile, Table 4 shows that seven test 
items (38.88%) have a discriminating power 
of the medium category. The spread of the 
distractors of the main product test items can 
be seen in Table 5. 

Table 4. Discriminating power of the main 
product test items 

Category Item Number Total 

DP < 0.20 
(Poor) 

1, 6, 9, 14 4 

0.20 ≤ DP < 0.40 
(Medium) 

4, 12, 13, 15, 
16, 17, 18 

7 

0.40 ≤ DP < 0.70 
(Good) 

2, 3, 5, 7, 10, 
11 

6 

0.70 ≤ DP ≤ 1.00 
(Very Good) 

8 1 

 

Tabel 5. Effectiveness of distractors of the 
test items 

Category Item Number Total 

Functioning 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, 11, 12, 13, 14, 

15, 16, 17, 18 

18 

Not functioning -  

 
In Table 5, it is clear that the distractor 

distribution of all of the test items is function-
ing; it means that all the distractors are chosen 
by 5% of the testees. Based on the results of 
the analyses of the item characteristics above, 
the number of items that are accepted and 
replaced/rejected can be seen in Table 6. 

In Table 6, a total of 15 items (83.33%) 
are accepted and 3 (16.67%) are rejected. The 
accepted are then reformatted to become the 
final product test instrument of HOTS in 
terms of the test validity. 

Table 6. Results of analyses of item 
characteristics 

Category Item Number Total  Percentage 

Accepted 

2, 3, 4, 5, 7, 8, 9, 
10, 11, 12, 13, 
15, 16, 17, 18 

15 83.33% 

Rejected 1, 6, 14 3 16.67% 
 

Revision of  Final Product 

The final product revision is conducted 
to obtain a test instrument that is valid and 
reliable. Revision is done by looking at the 
results of evaluation in the two product try-
outs. The revision involves experts’ validation, 
limited-scale try-out, and field try-out. 

The experts’ validation and product try-
outs are used as the main consideration for 
revision. First, item revision is based on the 
experts’ inputs and suggestions. In general, 
these include the format of the writing, com-
pleteness of the stimulus texts, clearer pic-
tures, and suitability with the junior secondary 
school level. Figures 4, 5, and 6 show items 
that are good after revision and items that are 
rejected. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Good item after revision 

Good item after revision 
 
Bumbungan is a traditiponal house of Sasak Ethnic 
in Lombok. Bumbungan has a steep roof, made 
from hay with a thickness of about 15 cm. The 
roof is intentionally let to span to the bottom 
wall and almost covers the wall. Like the picture 
below. 

 
 

 
 

 

 
 
The roof bottom is 5.2 in length and the top 
5/13 of the roof bottom. Height of the roof is 
3/2 of the roof top. The circumference of the 
roof of the house is … 

 

A. 12.6 m                C. 13.6 m 

B. 13.4 m                 D. 14.0 m  
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The item in Figure 5 is rejected because 
the item is not well-formulated and the pic-
ture is meaningless (the notes are not clear). 
Meanwhile, the item in Figure 6 is deleted 
because it is considered too difficult for junior 
secondary school age. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Poor item that is deleted (1) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Poor Items that are deleted (2) 

Second, item revision from the limited-
scale try-out is done on the results of the ana-
lyses of the item characteristics. Most of the 
revision deals with discriminating powers and 
non-functioning distractors.  

Third, item revision from the field try-
out is done in the same way. All the test items 
are then verified with the HOTS indicators to 
make sure that all indicators have been repre-
sented. After being verified, all items are re-
formatted to become the final product of the 
study. 

The field try-out involves 75 students, 
consisting of 24 from MTs. Muallimin NW 
Pancor and 51 from Mts. NW Pancor. In 
general, the achievement of students who take 
parts in the study can be seen in Figure 7. 

 

 

 

 

 

 

 

 

Figure 7. Student achievement profile in 
mathematics learning viewed from the 

completed results of the test instrument 

Based on Figure 7, it is clear that the 
average score of students of MTs. Muallimin 
NW Pancor is higher than that of MTs. NW 
Pancor. Moreover, a total of 11 students of 
MTs. Muallimin NW Pancor have scores 
above the average and 11 have scores below 
the average. For MTs. NW Pancor, 27 stu-
dents are above the average score and 24 
students are below.  

Discussion 

The product of the study is a valid and 
reliable HOTs test instrument using Lombok 
cultures as contexts. It is a fact that, up to the 
present time, no effort has been done for 
evidence of test validity and reliability. The 
development of the instrument begins with 
the review of HOTS which, according to 
Brookhart (2010, p. 29), consist of the ability 

Poor item to be deleted 

 

 

 

 

 
 

Rudat Dance 
 
The Lombok-specific Rudat dance is usually used 
to welcome guests, involving 10 dancers. The 
distance of the most-front dancer and the most-
back dancer is … unit. 

 

A. 3.18                 C. 6.36 

B. 3.56                 D. 10

 

 

 

 

 

 

 

Tari Rudat 

Tarian khas Lombok yang biasa digunakan 

sebagai tarian penyambut tamu, terdiri dari 10 

penari. Jarak penari paling depan dengan penari 

paling belakang adalah…satuan 

A. 3,18                 C. 6,36 

B. 3,56                 D. 10

Poor item to be deleted 

 

 

 

 

 
 

 

Begasingan Lombok Traditional Game 

In the picture, an arch is made with the center 

point of P and it crosses the line in Q point. 

Then, with the same radius, an arch is made with 

the center of Q, so that it crosses the first arch in 

R point. From the points of P, Q, and R, PRQ 

angle is made. The size of the angle formed by 

PRQ angle is…  

A. 30°                    C. 60° 

B. 45°                    D. 75°

0
10
20
30
40

MTs.
Muallimin
NW Pancor

MTs. NW
Pancor

34.49
25.60



REiD (Research and Evaluation in Education), 4(2), 2018 

ISSN 2460-6995 

 Developing higher-order thinking skill (HOTS)... - 134 
Syukrul Hamdi, Iin Aulia Suganda, & Nila Hayati 

of logic and reasoning, analysis, evaluation, 
creation, problem solving, and also decision 
making (judgment). 

It is followed by formulating the item 
indicators and writing of the test items. Then, 
the test items are subjected to content valida-
tion through expert judgment. This is follow-
ed by the Aiken analyses. Before being admin-
istered in the field try-out, the items are sub-
jected to a limited-scale try-out for readability. 
The field try-out involves 75 students from 
two schools. Finally, item analyses and relia-
bility estimation are conducted. The test in-
strument development has been conducted 
following the standard procedure and found 
that the test is valid and reliable.   

The test items developed in the study 
are those of the multiple-choice type. Accord-
ing to opinions and research results from 
experts, a multiple-choice test can be used to 
measure HOTS (Budiman & Jailani, 2014, p. 
142). It is suggested that the format of the 
HOTS test items consist of an introduction 
followed by response options. 

Conclusion and Suggestions 

Based on research findings and discus-
sion, a conclusion is drawn as follows. The 
final product of the study is a HOTS test in-
strument using Lombok local cultures as con-
texts for junior secondary school mathematics 
consisting of 15 multiple-choice test items 
with four options. The validity of the test is 
indicated by the experts’ judgment showing 
that the test is good to be used in the aspects 
of contents, format, and language. Based on 
the classical test theories, the instrument 
fulfills the requirement for reliability shown 
by a reliability coefficient of 0.79 (good cate-
gory), with an average score of 0.28 for diffi-
culty levels (medium category), discriminating 
powers of 0.31 (good category), and function-
ing distractors.  

Based on the conclusion of the study, it 
is suggested that further research is conducted 
by analyzing the test items using the IRT as 
the more modern method. This will expected-
ly be able to compare the item difficulty levels 
and the testees’ abilities across time and loca-
tion. 
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Abstract 
This research aims to examine the components and inhibiting factors of the teacher’s work performance 
in the teaching assignments of Buddhist education teachers. The author believes that the theoretical, as 
well as the practical problems of Buddhist education teachers, can be solved by examining its components 
and the inhibiting factors. This research was developmental research that begins by compiling the 
component of performance instrument and the inhibiting factors instrument through Exploratory Factor 
Analysis (EFA) and Confirmatory Factor Analysis (CFA). The data were then analyzed through regression 
analysis. The subjects of research were Buddhist education teachers in Central Java, Indonesia. The results 
of the research show the values of Anti-image > 0.5 for 7 indicators. Meanwhile, the loading factor was 
bigger than 0.5 for each component. The model had RMSEA ≤ 0.05, Chi-Square (X²) > 0.05, P = 0.55, 
the GFI was 0.97, which means the model was fit. The teaching performance components of Buddhist 
education teacher include planning the learning program, implementing the learning program, and 
evaluating the learning program. The inhibiting factors of the teacher’s performance are the additional 
tasks, the classroom atmosphere, conflict, and work pressure. This research has proved that the inhibiting 
factors have a negative impact on the teaching performance of Buddhist education teachers.   

Keywords: teacher’s performance, inhibiting factors, teaching duties 
 

Introduction  

Teacher takes important roles to estab-
lish a good quality of education. Other educa-
tional instruments, such as policy, curriculum, 
learning facilities, or educational technology, 
were just the supporting devices that will not 
work properly if the teacher unable to imple-
ment their competencies in the classroom. It 
means the management of the teacher’s per-
formance, which contains the elucidation of 
the teacher’s role and responsibilities in the 
learning activities, becomes the decisive ele-
ment that determines the teacher’s excellence. 

The manifestation of teacher's excel-
lence in managing education, as one of the 
indicators of the teacher’s work performance, 
has been depicted in the study of Suryadarma, 
Suryahadi, and Sumarto (2005, p. 8). The re-
sults of their study upheld the teacher’s posi-

tion in influencing the students’ progress. 
Moreover, they also stated that the teacher's 
position is more important than other factors, 
for instance, the socioeconomic status and 
school environment. Their study is supported 
by the research of Amin and Khan (2009) that 
showed the importance of the teacher as the 
key in the education system. 

Nevertheless, in particular cases, teacher 
seems hard to give a maximum impact along 
with their responsibilities. Sudarwan (2002, p. 
168) explains that teachers have not been able 
to demonstrate their work performance ade-
quately. His research shows that the teacher’s 
performance is not at the optimum level. This 
is proven by the data of student graduation of 
2016/2017 published by the Ministry of Edu-
cation and Culture (2017), revealing that the 
average of students drop out is about 1.68 %. 
The data show that, to a certain degree, the 
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teacher’s work performance has not been 
optimized in motivating students to study at 
any level of formal education. The author also 
believes that these data reflect the current 
condition of the teachers' performance. 

Based on the results of previous re-
search regarding the development of perfor-
mance instruments for elementary school 
teachers which was conducted by Sadtyadi 
and Kartowagiran (2014), the author divided 
the teachers’ performance into two compo-
nents: the teacher’s main tasks and the teach-
er’s functions. These components consist of 
teaching assignment, educating, guiding, train-
ing, and evaluating. Teacher’s performance is 
the result of the works of teachers based on 
the implementation of their competency and 
the component of assessment in the form of 
the main tasks and functions of the teacher. 

Considering teachers’ the main tasks 
and functions, the author argues that the 
performance of Buddhist education teachers 
is necessary to be assessed to reveal the cur-
rent condition of their performance level. The 
research of Sadtyadi (2016), which evaluated 
the performance of Buddhist education teach-
ers by applying the Teacher Performance 
Standard model of Stronge and Hindman, has 
shown the sufficiency of teacher performance 
based on the evaluation of learning planning, 
learning implementation, and learning assess-
ment of the teacher. Sadtyadi also suggested 
assessing the performance of Buddhist edu-
cation teacher based on the implementation 
of teachers’ performance components. 

In terms of performance appraisal con-
ducted by direct assessment to the aspects of 
teaching assignment, it can afford a self-evalu-
ation for the teacher. Especially if in the as-
sessment process, the teachers are involved in 
providing self-assessment as the part of self-
criticism, self-improvement, and self-evalua-
tion. The process of performance appraisal 
should not be concerned only to the out-
comes, but rather to the effects or the trans-
formation resulted from the process of teach-
er development. The effects and transforma-
tions based on the performance appraisal are 
expected to be a consideration for the teach-
ers as a fundamental recommendation to ele-
vate their work performance. 

The transformation of teacher’s work 
performance can be stimulated by the teach-
er’s introspection of records of accomplish-
ment and various aspects of performance that 
should be executed. Performance appraisals 
can also be implemented through peer review 
or discussion with superiors or colleagues. 
Precisely, the performance appraisal through 
peer review and discussion is important as 
self-assessment and as a medium to evaluate 
generally the teacher’s work performance. 

The appraisal of teacher’s work perfor-
mance, particularly for Buddhist education 
teachers, has a specific characteristic that lies 
in a number of standards that generally can-
not be fulfilled by the teacher, especially re-
lated to the standards of infrastructure that 
are adjacent to the implementation of teach-
ing assignment. The Buddhist education has 
not entirely used a proper classroom in ac-
cordance with the learning schedule. Based on 
the author’s observation, a classroom has 
been provided for studying Buddhist, but it is 
not implicitly available. Another problem of 
Buddhist education is the lack of teaching 
textbook, because the textbooks and also the 
teaching material are not sold freely. The text-
books of Buddhist education are sold through 
certain institutions. In the bookstores, the 
offered Buddhist books take a specific topic 
such as Dhamma or meditation, which are 
commonly used for public readers, and not 
for Buddhist education students. 

Based on the afore-mentioned descrip-
tion, this research is aimed at examining the 
construction and the inhibiting factors of the 
Buddhist education teachers’ work perfor-
mance. Theoretically, the assessment of teach-
er's work performance will be convenient to 
do by examining its construction. Meanwhile, 
by knowing the inhibiting factors, the prob-
lems of teacher's work performance are easy 
to overcome, thus, the teacher's performance 
can be elevated. Practically, this research also 
tries to arrange the construction as well as the 
components of teacher’s work performance 
to support the process of teacher improve-
ments, and a reference for policymaking re-
lated to improving teacher performance, espe-
cially Buddhist education teachers. 
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Method 

In order to examine the components 
and inhibiting factors of the teacher’s work 
performance, the methodological frameworks 
of developmental research model (Borg & 
Gall, 1983, p. 772) and the Mardapi’s develop-
mental stage (Mardapi, 2008, p. 108), were 
employed as the research method. The sub-
jects of the research were Buddhist education 
teachers in Central Java Province, Indonesia. 
In the developmental stage, 52 Buddhist edu-
cation teachers, consisting of four teachers 
from Wonogiri Regency, 26 teachers from 
Semarang Regency, and also 22 teachers from 
Temanggung Regency, were participated. 

The preliminary research was conduct-
ed through the literature review, which was 
used to obtain the related theories and prev-
ious research that could be used to support 
the analysis of research. The further stage was 
the initial research to adjust the various theo-
ries and results of existing research studies, so 
it would afford a complete study. The initial 
draft was developed from December 2014 to 
February 2015. Furthermore, the implemen-
tation of the instrument was conducted from 
August to November 2015, and February to 
June 2016. At the interval time, deep evalua-
tion, improvements, and readjustments to the 
instruments were conducted.   

The instrument was developed based 
on the components of teacher's work perfor-
mance, which are derived from the compo-
nents of the main tasks and functions of the 
teacher, specifically the teaching task compo-
nents. The developed instrument was a non-
test instrument, in the form of questionnaires 
for self-assessment and peer assessment. The 
developed instrument was generated by con-
sidering several points such as instrument 
specifications based on adequate theoretical 
studies, grids channel of instruments contain-
ing dimensions or components and indicators 
as well as the number of items from the indi-
cator. The next step was writing instruments 
along with scaling and scoring systems. Then 
the review or study of the instrument was 
carried out. A small-scale trial had been con-
ducted to determine the validity and reliability 
of the instruments. If the quality of the de-
veloped instrument reached the expected cri-

teria, it can be measured against the teacher's 
work performance. The final step was the 
interpretation of the measurement to examine 
the components and the inhibiting factors of 
teacher’s work performance. 

Subject and Setting 

The subjects of the initial study con-
ducted at the beginning of December 2014 
until February 2015 were Buddhist education 
teachers and the implementation of the ad-
justed and developed instrument was con-
ducted from August to November 2015. The 
first-stage testing was conducted to 52 teach-
ers as the respondents, and the second-stage 
testing was conducted to 97 teachers as the 
respondents, carried out during February-June 
2016. The research was conducted in three 
regencies: Wonogiri, Temanggung, and also 
Semarang. The three regencies are located in 
Central Java, Indonesia. 

Data, Instrument, and Data Collecting Tech-
nique 

The data used in this study were mostly 
quantitative data. The data were collected 
comprehensively, starting from the instru-
ment arrangement until the product of the 
instrument and its use, so that the data gained 
were from religious education teachers, espe-
cially Buddhist education teachers. The data 
were categorized based on arranged instru-
ments: performance assessment instrument 
and teachers’ performance inhibiting factors 
instrument. The data gained at the initial stage 
were qualitative data in the form of input 
from the discussion result and literature study. 
In addition, the data on the first-stage testing 
and the second-stage testing were data col-
lected from the use of the instruments of 
performance assessment and its inhibiting fac-
tors, and are in the form of quantitative data. 

Data Analysis Technique 

The mixed analysis, consisted of quali-
tative and quantitative approaches, was used 
as a data analysis technique. The data of Fo-
cus Group Discussion were analyzed qualita-
tively. Meanwhile, the data regarding the de-
veloped instrument were analyzed quantita-
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tively. Based on the instruments used, the data 
were analyzed by factor analysis to obtain 
appropriate instruments that can be used to 
compile the instrument of teacher’ work per-
formance. The factor analysis was employed 
through Exploratory Factor Analysis. In the 
second stage of analysis, the Lisrel program 
by using Confirmatory Factor Analysis (CFA) 
for the whole model was implemented to 
support the analysis. The standard of fitness 
of the instrument used the criteria proposed 
by Basuki (2004, p. 12) and Ghozali (2005, p. 
325), with the Chi-Square (X²) > 0.05, model 
fit, RMSEA 0.05 indicating the model fit, 0.05 
< RMSEA ≤ 0.08 shows a reasonable model, 
0.08 < RMSEA ≤ 0.1, shows sufficient model 
or (mediocre), and RMSEA > 0.1  indicates a 
poor fit model. GFI value 9 0.9 is a fitness 
model. The drafting model began with factor 
analysis and validity and reliability tests. 

Besides, statistical analysis with a quali-
tative descriptive approach was also employed 
to analyze the suggestions from Focus Group 
Discussion and interpret the values from 
quantitative to qualitative data, so that devel-
oped instrument became more valuable. The 
level of teacher’s work performance criteria 
was determined by a relative scale based on 
the teacher’s qualification. The qualification 
of teacher’s work performance was derived 
from the literature review, expert suggestions, 
and author’s observation. The qualification 
can be divided into five categories, such as 
very good performance, better performance, 
perform adequately, poor performance, and 
very poor performance. This technique was 
also used to conceive the actual performance 
of the teacher in accordance with the learning 
objectives, learning methods, and teachers' 
suitability in the learning process. 

Instrument Validity and Reliability 

Content validity refers to the suitability 
and readability of the content of the devel-
oped instrument with the existing material. 
The content validity was derived from consi-
deration of fellow researchers, linguist, and 
Buddhist education teachers. The content 
validity test aimed to test the readability of the 
concept and the suitability with the learning 
objectives. 

A factor analysis was employed to test 
the construct validity of the instrument and 
find the appropriate composition of the items. 
As proposed by Kim and Mueller (1986, p. 
70), Coakes and Steed (1996, p. 124), Hair, 
Anderson, Tatham, and Black (2006, p. 129), 
and Azwar (2013, p. 86), the basic criteria in 
Stage I refer to the validity of the item and 
factor loading for each indicator. The items 
should have a factor loading bigger than 0.3 
to be considered for review and revision. Fur-
ther, in Stage II, the item was tested using 
CFA, and then the valid items were retained. 

The construct validity test was conduct-
ed by Exploratory Factor Analysis test with 
the SPSS program 15.0 for Windows. This 
program used to determine the correlation 
between the items, the result by varimax rota-
tion technique, and the factor loading and 
common factor variance. The reliability test 
was employed the Cronbach Alpha criteria, 
with 0.7 for reliability values. 

Findings and Discussion 

The Result of the Initial Stage  

The initial stage was begun with the lite-
rature review to find the previous research 
and theoretical and empirical studies. Further-
more, the interdisciplinary focus group discus-
sions from the expert of education, linguistics, 
religious studies, and the Buddhist education 
teachers were held to obtain the empirical 
data and recommendations. They participated 
to measure the validity, reliability, and reada-
bility the initial draft of the developed instru-
ment. The empirical data and recommenda-
tion were used to revise the initial draft. 

The first FGD was designed to examine 
the content validation that was conducted by 
analyzing several points such as the texts, 
language, as well as the suitability with the 
learning objectives besides of compared with 
theoretical studies of the instruments. The re-
sults of FGD generated the instruments that 
acceptably with the laws and regulations and 
the Technical Guidelines for Implementing 
Teacher's Functional Position and Credit 
Numbers. In order to examine the inhibiting 
factors of teacher’s work performance, the 
developed instrument was conducted by con-
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sidering Maslach Burnout Inventory (Maslach, 
Jackson, & Leiter, 1997). Meanwhile, Aiken's 
V formula also was used to measure the 
validation. The calculation of content-validity-
coefficient was assessed by three Buddhist 
education teachers, with the results of the test 
can be concluded that all instruments have 
high coefficient values, 0.75 to 1. Thus, with 
limited improvements, the initial design of the 
developed instrument can be maintained in 
the next stage. 

Test Results of Stage I 

On Stage I, the data were analyzed by 
considering the factor analysis. The confirma-
tory approach of the extraction method and 
the maximum likelihood showed that the in-
strument was valid and reliable, which was 
indicated by the values of factor load of each 
instrument is more than 0.5 that means the 
items are possible to be used. By noting on 
the metric component rotated value, which 
generated a value greater than 0.5, the author 
indicated the items on the instrument form a 
certain component in the teaching assignment 
of Buddhist education teachers. It also forms 
a component of performance inhibiting in-
struments. The result of KMO was 0.596, 
which means that the KMO was miserable. 

Table 1 shows the result of the explora-
tory analysis that shows the work perfor-
mance of Buddhist education teachers in 
teaching assignments, includes the teaching 
programs, the implementation of learning 
programs, and the evaluation of learning 
programs. Meanwhile, the components of the 
inhibiting factors include additional tasks, 
class atmosphere, conflict, and work pressure. 

Table 1. The result of exploratory analysis in 
anti image 

Indicators Test I Test II 

Planning .642(a) .804(a) 

Implementing .607(a) .714(a) 

Evaluating .553(a) .659(a) 

Additional Task .619(a) .687(a) 

Classroom .541(a) .647(a) 

Conflict .566(a) .713(a) 

Workpressure .658(a) .759(a) 

Source: The author’s processed data 

 

The Development of the Instrument of Work Perfor-
mance and Its Inhibiting Factors 

The second FGD was the advanced of 
the previous stage for content validation. The 
participant of the second FGD reviewed the 
instruments from the various provisions of 
the instruments arrangement. The Aiken's V 
formula was also employed to calculate the 
content-validity-coefficient of each item in the 
developed instrument. The test had indicated 
that all instruments had coefficient values of 
0.85 to 1, which means the items had high 
coefficient values, thus, the instrument was 
ready to be used. 

The result of the second FGD showed 
that the teacher's work performance in teach-
ing assignments could be prepared by design-
ing an appropriate teaching program, imple-
menting the learning program, and evaluating 
the learning program. Whereas, the inhibiting 
factors of teacher’s work performance are the 
additional tasks, classroom atmosphere, the 
conflict, and the work pressure in accordance 
with the previous factor analysis. 

The Results of Stage II 

Analysis of Validity, Reliability and GOF of the 
Developed Instrument  

In Stage II, the author held a larger test 
than the previous stage by analyzing the 
teacher’s work performance of 97 teachers 
from Wonogiri, Semarang and Temanggung 
regencies, Central Java, Indonesia. The ana-
lysis shows that the data had a normal dis-
tribution. In Stage II, the author reiterated the 
same analysis on the previous stage by testing 
the validity and reliability of the developed in-
struments. Several suggestions on Stage II had 
highlighted same points that the teacher’s 
work performance of the Buddhist education 
teachers could be explained by three compo-
nents: planning the teaching programs, imple-
menting learning programs, and evaluating the 
learning programs. Whereas, the inhibiting 
factor of the teacher’s work performance can 
be explained into four indicators: the addi-
tional tasks, classroom atmosphere, the con-
flicts, and the work pressure. The model has 
similarities from the Stage I. The value of 
Anti-image test was above 0.5. The analysis of 
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the Rotated Component Matrix generated 7 
indicators. Based on the value of each Anti-
image, which had a value of more than 0.5 
and the loading factor value for each compo-
nent was more than 0.5, had indicated that 
each item had no double dimensions. 

Table 2. The result of exploratory analysis 

 
Test I Test II 

  Components 

Number 1 1 

Planning 0.708267 0.792478 

Implementing 0.732193 0.839202 

Evaluating 0.819713 0.883535 

  2 2 

Additional task 0.739685 0.829552 

Classroom 0.614886 0.540466 

Conflict 0.720257 0.804357 

Work pressure 0.545565 0.651139 

Source : The author’s processed data 

 
The value of the Cronbach Alpha's 

showed the reliability value of the developed 
instrument was 0.8. It means the developed 
instrument was reliable. Likewise, the value of 
inhibiting factor instruments has the Cron-
bach's Alpha 0.7, which indicated that the de-
veloped instrument was reliable. The value of 
KMO was bigger than 0.5, which equal to 
0.710. This value indicated that the developed 
instrument could be enhanced in the next 
stages. By using EFA, it could be explained 

that the loading factors from each indicator 
are form two components. The first compo-
nent was called the performance component, 
composing of three indicators of the teaching 
assignment components. The second compo-
nent was the performance barrier, which con-
sists of four indicators that compose from the 
component of performance inhibiting com-
ponent. 

The CFA analyzed seven indicators that 
composed from the component of the work 
performance and the inhibiting factor, with 
the highly significant loading factor. Thus, the 
teacher's work performance (Kinerja) could be 
arranged by using three indicators: the teach-
ing programs (Ajar1), the implementation of 
learning programs (Ajar2), and the evaluation 
of learning programs (Ajar3). Whereas, four 
indicators could explain the inhibiting factors: 
the additional tasks (TGSTAM), the class-
room atmosphere (Kelas), the conflict (Kon-
flik), and the work pressure (TEKKERJA). 
Overall, the results of the Stage I was similar 
with the Stage II. 

Confirmatory Factor Analysis (CFA) 
was employed for the entirety model. The 
criteria of a fit model showed that the model 
has RMSEA ≤ 0.05, the Chi-Square (X²) > 
0.05, P = 0.55, which all indicated that the 
model was fit. Likewise, the value of GFI was 
equal to 0.97, which indicated that the model 
was fit. 

 

.  

Figure 1. The result of Confirmatory Factor Analysis (CFA) 
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The Result of Implementation Stage 

Based on the application of perfor-
mance appraisal instruments and inhibiting 
factors, it can be illustrated that the Buddhist 
education teachers, in achieving performance, 
have significant obstacles, which are around 
40%, while 14%, which have few obstacles. 
The tabulation of the inhibiting factors is il-
lustrated in Figure 2. 

 

 

Figure 2. The tabulation of the inhibiting 
performance factors of Buddhist education 

teachers 

Based on the teaching performance in-
strument, the performance of Buddhist edu-
cation teachers is tabulated in Figure 3. The 
teacher who has good teaching performance 
ranged from 31 %, the teachers with less per-
formance ranged from 31 %, while the teach-
er with the poor performance was about 37 
%. These results show that there are in-
hibiting factors in the work performance of 
Buddhist education teachers. 

 

 

Figure 3. The level of teacher’s work 
performance of Buddhist education teachers 

The inhibiting factors of the Buddhist 
education teachers were analyzed using the re-
gression analysis. The analysis showed the in-
fluence of the inhibiting factors on the perfor-

mance of Buddhist education teachers. By 
using Lisrel program, through the Structural 
Equation Model (SEM) analysis technique, 
the numbers of the influence of the inhibiting 
factors on teacher performance is -0.28 with 
the t-test indicated that the value of the t-
count was greater than the t-table. It means 
that the regression coefficient was significant, 
thus, it can be explained that there was a 
negative influence of the inhibiting factors on 
the performance of Buddhist education teach-
ers. 

From the afore-mentioned description, 
it is indicated that the performance of Bud-
dhist education teachers in teaching assign-
ments can be prepared through teaching as-
signment indicators, which include planning 
the teaching programs, implementing the 
learning programs, and follow-up the learning 
programs. Meanwhile, four indicators can ex-
plain the inhibiting factor of the teacher’s 
work performance: the additional tasks, class-
room atmosphere, the conflict, and the work 
pressure. The additional task generally refer-
red to as some additional responsibilities out-
side of the main task area, or not in accor-
dance with their basic competencies, such the 
administrative tasks. The problem of addi-
tional task commonly can be found in the 
primary school teachers in which the school 
structure does not have administrative staff. 
Therefore, the teachers have many additional 
tasks that potentially can hinder their work 
performance. The second component is the 
classroom atmosphere that relates to the in-
frastructure used by the teacher in the learn-
ing process. There are still the shortcomings 
relate to the supporting media or infrastruc-
ture to implement the Buddhist education in 
the school. The conflict generates a negatively 
affects for the teacher’s work performance. It 
relates to the importance of communication, 
work relations, and internal problems of the 
teachers. Moreover, the component of work 
pressure relates to many pressures and ob-
stacles that have been faced by the teachers. 
Some of the Buddhist education teachers 
teach far away from their hometown. In sum, 
those inhibiting components can be a barrier 
to the performance of Buddhist education 
teachers. 
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Conclusion and Suggestions 

The components of the teacher’s work 
performance of Buddhist education teachers 
consist of planning the teaching programs, 
implementing learning programs, and evalua-
ting learning programs. Meanwhile, the inhi-
biting factors of the teacher’s work perfor-
mance are the additional tasks, the classroom 
atmosphere, the conflict, and the work pres-
sure. Those inhibiting factors can negatively 
affect the work performance of Buddhist edu-
cation teachers. In order to overcome as well 
as improve the teacher’s work performance, 
the teacher must be able to reduce the inhibit-
ing factors by noticing each dimension of the 
inhibitor indicators. 

References 

Amin, H. U., & Khan, A. R. (2009). Acquiring 
knowledge for evaluation of teachers’ 
performance in higher education - using 
a questionnaire. (IJCSIS) International 
Journal of Computer Science and Information 
Security (Vol. 2). 

Azwar, S. (2013). Penyusunan skala psikologi 
(2nd ed.). Yogyakarta: Pustaka Pelajar. 

Basuki, H. (2004). Analisis faktor konfirmatori 
(Confirmatory Factor Analysis) dalam materi 
pelatihan SEM (Structural Equation Model-
ing) angkatan IV, Surabaya. Surabaya: 
Lembaga Penelitian Universitas 
Airlangga. 

Borg, W. R., & Gall, M. D. (1983). Educational 
research: An introduction (4th ed.). New 
York, NY: Longman. 

Coakes, S. J., & Steed, L. G. (1996). SPSS 
version 14.0 for Windows: Analysis without 
anguish. Melbourne: Jacaranda Wiley. 

Ghozali, I. (2005). Structural equation modeling: 
Teori, konsep, dan aplikasi dengan program 
Lisrel 8.80. Semarang: Badan Penerbit 
Universitas Diponegoro. 

Hair, J. F., Anderson, R. E., Tatham, R. L., & 
Black, W. C. (2006). Multivariate data 
analysis (6th ed.). Upper Saddle River, 
NJ: Prentice-Hall. 

Kim, J.-O., & Mueller, C. W. (1986). Factor 
analysis: Statistical methods and practical 
issues. London: Sage Publications. 

Mardapi, D. (2008). Teknik penyusunan 
instrumen tes dan nontes. Yogyakarta: Mitra 
Cendekia. 

Maslach, C., Jackson, S. E., & Leiter, M. P. 
(1997). Evaluating stress: A book of 
resources. (C. P. Zalaquett & R. J. Wood, 
Eds.) (3rd ed.). Lanham, Md., & 
London: The Scarecrow Press. 

Ministry of Education and Culture. (2017). 
Ikhtisar data pendidikan tahun 2016/2017. 
Jakarta. Retrieved from http://publik 
asi.data.kemdikbud.go.id/uploadDir/isi
_FC1DCA36-A9D8-4688-8E5F-
0FB5ED1DE869_.pdf 

Sadtyadi, H. (2016). Evaluasi kinerja guru 
Pendidikan Agama Buddha dan alumni 
Prodi Dharmacarya. Wonogiri: STABN 
Raden Wijaya. 

Sadtyadi, H., & Kartowagiran, B. (2014). 
Pengembangan instrumen penilaian 
kinerja guru sekolah dasar berbasis 
tugas pokok dan fungsi. Jurnal Penelitian 
Dan Evaluasi Pendidikan, 18(2), 290–304. 
https://doi.org/10.21831/pep.v18i2.28
67 

Sudarwan, D. (2002). Inovasi pendidikan dalam 
upaya peningkatan profesionalisme tenaga 
kependidikan. Bandung: Pustaka Setia. 

Suryadarma, D., Suryahadi, A., & Sumarto, S. 
(2005). Penentu kinerja murid sekolah dasar 
di Indonesia. Jakarta: Semeru, Yertas 
Verja. 

 

 

 



 

 

Copyright © 2018, REiD (Research and Evaluation in Education) 

ISSN 2460-6995 

REiD (Research and Evaluation in Education), 4(2), 2018, 144-154 

Available online at: http://journal.uny.ac.id/index.php/reid 

 

 

Mapping of physics problem-solving skills of senior high school 
students using PhysProSS-CAT 

 

*1Edi Istiyono; 2Wipsar Sunu Brams Dwandaru; 3Revnika Faizah 
1Department of Educational Research and Evaluation, Universitas Negeri Yogyakarta 

Jl. Colombo No. 1, Depok, Sleman, Yogyakarta 55281, Indonesia 
2,3Department of Physics Education, Universitas Negeri Yogyakarta 
Jl. Colombo No. 1, Depok, Sleman, Yogyakarta 55281, Indonesia 

*Corresponding Author. E-mail: edi_istiyono@uny.ac.id 

 
Submitted: 04 December 2018 | Revised: 19 December 2018 | Accepted: 20 December 2018 

 

Abstract 
Evaluation using computerized adaptive tests (CAT) is an alternative to paper-based tests (PBT). This 
study was aimed at mapping physics problem-solving skills using PhysProSS-CAT on the basis of the item 
response theory (IRT). The study was conducted inSleman Regency, Yogyakarta, involving 156 students 
of Grade XI of senior high school. Sampling was done using stratified random sampling technique. The 
results of the study show that the PhysProSS-CAT is able to accurately measure physics problem-solving 
skills. Students’ competences in physics problem solving can be mapped as 6% of the very high category, 
4% of the high category, 36% of the medium category, 36% of the low category, and 18% of the very low 
category. This shows that the majority of the students’ competences in physics problem solving lies within 
the categories of medium and low.   

Keywords: assessment, problem-solving skill, CAT 
 

Introduction  

One of the 21st-century learning and 
innovation skills is the ability related to critical 
thinking, problem solving, technology, and in-
formation (Daryanto & Karim, 2017). Tech-
nology is an integral aspect of the develop-
ment of a nation. The more advanced the cul-
tures of a nation, the more varied and compli-
cated the technology that is used. Problem 
solving is a cognitive process directed to the 
attainment of an objective when there is a 
solution method to solve a problem (Bueno, 
2014). Physics learning highly needs problem-
solving skills; it is, therefore, necessary to 
have an evaluation as one of the efforts in ele-
vating the learners’ thinking skills. 

Nitko and Brookhart (2011, p. 3) define 
evaluation as a process to obtain information 
for making decisions concerning the learners, 
curriculum, program, school, and educational 
policy. Evaluation instruments used in learn-

ing covers tests and non-tests (Nitko & 
Brookhart, 2011). Test-type instruments can 
be further grouped into objective tests and 
non-objective tests. Objective tests can be in 
the form of multiple-choice, short answers, 
matching, and objective essays. Non-objective 
tests can be open essays, work performance 
or observation, and portfolios or project tasks 
(Mundilarto, 2010, p. 52). Multiple-choice test 
items can be used to assess learning more 
complex outcomes which are concerned with 
the aspects of recall, understanding, appli-
cation, analysis, synthesis, and also evaluation 
(Arifin, 2016, p. 138). The administering of 
the test can be done in two modes: paper-
pencil and computer-based test (CBT). The 
paper-pencil test is paper-based test (PBT) as 
has been done for long, while CBT is com-
puter-based (Pakpahan, 2016, p. 24). 

PBT is based on the assumption that 
learners with the same level of age and educa-
tion have the same level of competences. In 
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reality, there is, however, a significant varia-
tion (Bagus, 2012, pp. 45–46). The PBT mod-
el has many shortcomings especially related to 
deviating behaviors, such as frauds, discus-
sions, sharing of answer keys, or even teach-
ers or schools giving out answers keys with 
the intention that the teachers or schools are 
not regarded as failing in the running of edu-
cation and learning by the society (Balan, 
Sudarmin, & Kustiono, 2017, p. 37). Further, 
Retnawati (2014, p. 190) states that Indonesia 
is a big archipelago consisting tens of prov-
inces. As such, distribution of test packages 
from the centre to the regions faces many ob-
stacles including, for example, during the na-
tional examination (NE). This causes, among 
others, test administration to be impartial and 
tests results not valid in that they do not re-
present the real competences of the students. 
These limitations of PBT can be overcome by 
testing using the computer. 

Computer-based testing has some ad-
vantages, including: there is no need to wait 
for weeks for testees to receive their scores; 
scores can be obtained immediately. CBT also 
provides the facility for giving each testee test 
items that are pre-arranged to give the testee 
the freedom to select the next test item 
(Miller, Linn, & Gronlund, 2009, p. 12). Ac-
cording to Luecht and Sireci (2011), the CBT 
model can be categorized into: (1) computer-
ized fixed tests (CFT); (2) linear-on-the-fly 
tests (LOFT); (3) computerized adaptive tests 
(CAT); (4) stratified computerized adaptive 
tests (AS); (5) content-constrained CAT with 
shadow tests; (6) test-based CAT and multi-
stage computerized mastery tests (combined); 
and (7) computer-adaptive multistage tests. 

Each model has its own advantages and 
disadvantages. CBT gives more advantages 
than PBT does in that, among others, its 
scoring system is automatic and it reduces the 
burdens on the part of the testees (Riley & 
Carle, 2012). However, CBT is similar to PBT 
in that it may not be able to measure the 
testees’ abilities accurately since there is still a 
potential of fraud in its administration. CBT 
makes the testees respond to all of the items 
so that there is inefficiency in the use of time. 

There are two theories in assessment 
that have been empirically and technologically 

developed. These are classical test theory 
(CTT) and item response theory (IRT). Both 
CTT and IRT widely represent two different 
frames of assessment. In views of the CTT, 
scoring of a test is done partially, using the 
steps that need to be taken in answering a test 
item correctly. Scoring is conducted step by 
step, each testee’s item score is obtained by 
summing up the score in each step, and 
achievement is estimated from raw scores. 
This scoring model may not be appropriate 
since the difficulty level of each step is not 
taken into consideration (Istiyono, Mardapi, 
& Suparno, 2014, p. 4). In the item level, the 
CTT model is relatively simple; CTT does not 
demand a complex theoretical model to relate 
a testee’s success in responding to a test item. 
On the contrary, CTT collectively considers a 
group of testees for a particular item. IRT has 
been developed and important to comple-
ment CTT in the design, interpretation, and 
evaluation of a test or examination. IRT has a 
strong mathematical basis and relies on a 
complex algorithm more efficiently calculated 
on the computer (Adedoyin, 2010, p. 108). 
IRT supports the use of the computer in edu-
cational testing. IRT can be used to provide 
any item saved in the computer independent-
ly, so that the computer select a test from 
item banks, manage the procedure of the item 
administering, or design a model for a new 
computer-based item-response test (Masters 
& Keeves, 1999, p. 139; van der Linden & 
Glas, 2003). Thus, a test which uses CAT is 
highly suitable with the item response theory 
(IRT). 

Hambleton, Swaminathan, and Rogers 
(1991, p. 9) propose three assumptions under-
lying the item response theory, including: (1) 
the chance for answering an item is not de-
pendent on that for another item (local in-
dependence), (2) an item measures one com-
petence dimension (unidimensional), and (3) 
the response pattern of each item can be re-
presented in an item characteristic curve. The 
weaknesses of the classical theory are tackled 
up by these three assumptions. Hambleton et 
al. (1991) identify four limitations of the clas-
sical theory. First, item statistics such as diffi-
culty levels and discriminating powers are re-
stricted by specific observed samples that are 
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obtained; i.e. they depend on the group and 
test. Second, reliability is defined by parallel-
test concepts, which are difficult to realize in 
practice. This is due to the fact that individ-
uals can never be the same in the second test 
since they may forget, earn new competences, 
or have different motivation and anxiety lev-
els. Third, standard errors of measurement are 
assumed to be the same for all subject matters 
and variabilities in errors are not being consi-
dered. Fourth, the classical theory reflects fo-
cus on the test-level information to put item-
level information aside. Test-level information 
is an additive process, that is, the amount of 
information across the item, and item-level 
information is the information only for cer-
tain items. These limitations show that the 
classical theory deals with individual score to-
tals and not each testee’s competences in the 
individual level. 

A CAT is based on the item response 
theory. Hambleton and Swaminathan (1985, 
p. 48), state that there are three types of scor-
ing systems: dichotomous, polytomous, and 
continuous. Of the three, dichotomous sys-
tem is the most used in the educational evalu-
ation. The models that can be used for the 
dichotomous data are latent linearity, perfect 
scale, latent distance, Ogive one-two-three 
normal parameter, one-two-three logistic pa-
rameter, and four logistic parameter (Barton 
& Lord, 1981; Guttman, 1944; Lazarsfeld & 
Henry, 1968; Lord, 1952). The dichotomous 
model is only suitable for items with two-
category scores such as true/false. For items 
with more than two score categories, the po-
lytomous system is used. 

The polytomous scoring system has a 
number of models, such as nominal response, 
graded response, partial credit model, and 
others (Bock, 1972; Geoff N. Masters, 1982; 
Samejima, 1969). The partial credit model 
(PCM) has been developed in order to analyze 
the test items which require multiple-step re-
sponses, wherein the items follow the partial 
credit model patterns so that individuals with 
higher competences will score higher than 
those who have lower competences (Istiyono, 
2017, p. 2). Therefore, it is reasonable that the 
partial credit model is used for multiple-
choice tests. 

A CAT is based on the principles that 
items must be selected by a consideration that 
they must measure the testees’ competences. 
Generally, an item is selected in that it gives 
the most information to estimate the testee’s 
competences. Then, based on the true/false 
response pattern, the competence level is sup-
posed to return and the item is selected on 
the basis of the newly estimated competence. 
These processes are then continued up to a 
certain precision of the obtained testee’s com-
petences (Hambleton & Zaal, 1991). Based on 
the discussion of these facts, a need is felt on 
the development of a test that will measure 
the testees’ competences in problem solving. 
The computerized adaptive test (CAT) has 
been developed as a CBT alternative to exam-
ine PBT tests and provide better tests items 
and shorter tests in accordance with each test.  
CAT is a testing system which is more ad-
vanced than CBT (Hadi, 2013, p. 12). In ac-
cordance with Suyoso, Istiyono, and Subroto 
(2017), computer-based evaluation is needed 
more and can help teachers in conducting an 
evaluation in their subject-matter teaching. In 
the 21st century, more is emphasized on the 
higher-order thinking cognitive domain such 
as HOTS Bloomian, HOTS Marzonian, criti-
cal thinking, creative thinking and problem 
solving (Brookhart, 2010; Heong et al., 2011; 
Schraw & Robinson, 2011). Testees interact 
directly with the computer containing the test 
items of the subject matter. They work on 
answering test items through the computer as 
they do in PBT through writing. The number 
of items is the same that in PBT and item 
characteristics do not function as they do in 
CAT (Pakpahan, 2016, pp. 26–27). 

The use of CAT does not require items 
in a great number since the computer is able 
to give the items in accordance with the test-
ees’ competence levels. On the contrary, PBT, 
which is developed by classical theories, needs 
items in a great number since it needs to mea-
sure the testees’ optimum competences re-
peatedly (Gregory, 2014). According to Weiss 
(2004, p. 82), CAT is a technology that is 
viable to have the potentials to give a better 
assessment, in smaller testing time, for various 
application in counseling and education. In 
these two fields, there are needs to measure 
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individuals’ changes. There are so many vari-
eties in the evaluation applications, and one 
that is able to make use of the superiority of 
assessment applications which are good and 
efficient is that which applies the CAT tech-
nologies. 

Method 

The study was conducted in State Sen-
ior High School in Sleman Regency, Yogya-
karta Province, during the even semester of 
the 2017-2018 academic year. The subjects of 
the study were 156 students of the Physics 
Department selected by a stratified random 
sampling technique taking the higher, medi-
um, and lower groups into consideration 
based on the students’ scores of the National 
Examination in Physics. The size of the sam-
ple was determined from the population using 
the 1-PL formula that ended with 150 to 250 
students (Linacre, 2006). 

Data collection was conducted by a test 
that was used to map students’ competences 
in problem solving in the field of physics. The 
research participants were asked to take the 
PhysProSS-CAT test which was the product 
of this research development. 

The PhysProSS-CAT consists of items 
that have undergone development in the 
forms of multiple-choice items with reasons. 
The mate-rial is related to the balance of solid 
things, elasticity and Hooke law, static fluid, 
dynamic fluid, and temperature and calorie. 
The development of the instrument was 
based on the Curriculum 2013 which had 
been revised on the aspects and sub-aspects 
of problem-solving skills (Ministry of Educa-
tion and Culture, 2013). The aspects included 
identification, planning, implementation, and 
evaluation. The sub-aspects included identify-
ing, differentiating, planning, formulating, se-
quencing, connecting, applying, checking, and 
criticizing. The test was developed into four 
sets of test items, 180 in total with nine an-
chor items. 

The test items had the characteristics 
that fulfilled the requirements for testing. 
These requirements were as follows: (a) Based 
on the results of the content validation by the 
evaluation experts, the test was content-wise 
valid with Aiken’s V value of 0.97; (b) Based 

on the empirical evidence, the test had a fit 
with the Partial Credit Model (PCM) poly-
atomic data with four categories with a mean 
score and INFIT MNSQ standard deviation 
of 1.00±0.25; (c) Based on the Cronbach 
Alpha reliability estimation values, all items 
were regarded as reliable at the measure of 
0.93; (d) Based on the levels of difficulty, the 
test was regarded as good with a range of -
1.23 to 1.50; and (e) On the information func-
tion and SEM, the test was stated to be able 
to estimate competences on the range be-
tween -2 and 1.6. 

The scoring of the test used the partial 
credit model (PCM) technique which was a 
development of the 1-PL model and was of 
the Rash family. Meanwhile, the results of the 
physics problem-solving test used the com-
puterized adaptive test (CAT) categorized in 
the form of levels adapted from (Azwar, 
2010). The categories are shown in Table 1. 

Table 1. Intervals of students’ problem-
solving skills 

No Skill Interval  Level 

1 Mi + 1.5SBi<θ VeryHigh 
2 Mi + 0.5SBi<θ ≤ Mi + 1.5SBi High 
3 Mi + 0.5SBi<θ ≤ Mi – 0.5SBi Medium 
4 Mi – 1.5SBi<θ ≤ Mi – 0.5SBi Low 
5 θ <Mi – 1.5Sbi Very Low 

Findings and Discussion 

Findings 

The level of students’ competences in 
problem solving is directly in comparison 
with the level of item difficulty. The higher 
the students’ theta values, the more difficult 
the items; the lower the theta, the lower the 
item difficulty. Students respond to an item 
whose difficulty level is comparable with their 
competence level. The first item is one with a 
medium level of difficulty. If the students 
answer it correctly, the test will give them a 
more difficult item; and if they get it wrong, 
the test will give them a less difficult item. 
The exposed items have been fitted with the 
problem-solving aspects, namely identifica-
tion, planning, implementation, and evalua-
tion. The presentation of an item using CAT 
can be seen in Figure 1. 
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Figure 1. Test item appearance 

 

Figure 2. Recapitulation report appearance 

 
 

In Figure 1, a PhysProSS-CAT test item 
can be seen in the multiple-choice format 
with reasons. The testees are asked to select 
the correct answer and give the reasons for 
selecting it. After a testee completes the test 
on the CAT, a recapitulation report from the 
computer will appear on the screen, as pre-
sented in Figure 2. 

The recapitulation report can be imme-
diately seen by the administrator, teacher, and 
student. The administrator can see all the re-
ports of all the test takers. The teacher can see 
only the reports of his students. The report is 
in the form of theta scores representing the 

students’ competences. The students’ compe-
tence level (θ) is categorized into very high, 
high, medium, low, or very low in a five-level 
scale (Azwar, 2010, p. 63) as can be seen in 
Table 2. 

Table 2. Problem-solving skill scale 
conversion 

No  Interval  Competence Level 

1  Very High 

2  High 

3  Medium 

4  Low 

5  Very Low 
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In Table 3 and Figure 3, of the 156 stu-
dents taking the CAT test, ten are in the very 
high category, six are in the high, 56 are in the 
medium, 56 are in the low, and 28 are in the 
very low. In percentages, 6% of the students 
are in the very high category, 4% in the high, 
36 % in the medium, 36% in the low, and 
18% in the very low. It means that most stu-
dents’ competence levels are in the medium 
and low categories. 

Table 3. Mapping results of competence levels 
in three state senior high schools 

No 
Competence 

Level 
Number of 

Students 
Percentage 

(%) 

1 Very High 10 6.41 
2 High 6 3.85 
3 Medium 56 35.90 
4 Low 56 35.90 
5 Very Low 28 17.95 

 

 

Figure 3. Mapping results of competence 
levels in three state senior high schools 

Mapping is done on the three schools 
based on the scores which are obtained from 
the national examination (NE) in Physics, ca-
tegorized as: high, medium, and low. The re-
sults of the mapping are presented in Table 4, 
Table 5, and Table 6. 

Table 4. Mapping of problem-solving 
competence levels in Senior High School A 

No 
Competence 

Category 
Number of 

Students 
Percentage 

(%) 

1 Very High 5 7.81 
2 High 4 6.25 
3 Medium 23 35.94 
4 Low 19 29.69 
5 Very Low 13 20.31 

Total 64 100.00 

Table 5. Mapping of problem-solving 
competence levels in Senior High School B 

No Competence 
Category  

Number of 
Students 

Percentage 
(%) 

1 Very High 2 3.33 
2 High 2 3.33 

3 Medium 25 41.67 
4 Low 22 36.67 
5 Very Low 9 15.00 

Total Total 100.00 

Table 6. Mapping of problem-solving 
competence levels in Senior High School C 

No 
Competence 

Category  
Number of 

Students 
Percentage 

(%) 

1 Very High 3 9.38 
2 High 2 6.25 

3 Medium 9 28.13 
4 Low 15 46.88 
5 Very Low 3 9.38 

Total 32 100.00 

 

 

Figure 4. Mapping of problem-solving 
competence levels in Senior High School A 

Shown in Figure 4, in State Senior High 
School A, of the 64 students, 8% are in the 
very high category, 6% very high, 36 % medi-
um, 30% low, and 20% very low. It indicates 
that most students’ competence in this school 
are in the ‘medium’ category. 

 

 

Figure 5. Mapping of problem-solving 
competence levels in Senior High School B 
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Based on Figure 5, in State Senior High 
School B, of the 60 students participating in 
the study, 3% are in the very high category, 
3% very high, 42% medium, 37% low, and 
15% very low. It indicates that most students 
in this school are in the ‘medium’ category. 

 

 

Figure 6. Mapping of problem-solving 
competence levels in senior high school C 

As seen from Figure 6, in State Senior 
High School C, 32 students participated in the 
study and 10% of them are in the very high 
category, 6% very high, 28% medium, 47% 
low, and 9% very low. It indicates that most 
students in this school are in the ‘low’ cate-
gory. 

Discussions 

Based on the findings of the research, it 
is clear that the PhysProSS-CAT test has been 
quite well and accurately able to map students’ 
competences in Physics problem solving. The 
CAT-based instrument has been able to select 

the items in accordance with the students’ 
competence levels. In this case, students of 
School A who are high in the national exami-
nation are dominantly in the medium catego-
ry, but have the highest score in the problem-
solving test. In the B school, which is medium 
in the national examination, the students are 
dominantly at the medium and low categories. 
Meanwhile, in School C, with a low level of 
national examination results, the students are 
dominantly low in their problem solving com-
petence. This means that mapping has been 
done well in matching test items with stu-
dents’ levels of competence. 

The results of the overall mapping of 
the 156 students participating in the study 
show that many of the students are in the 
medium category. This can be traced from the 
factors of students’ motivation, instructional 
processes, and evaluation practices. In this 
relation, only the evaluation factor will be dis-
cussed further. Accurate evaluation will be 
able to support students to learn using higher-
order thinking (Istiyono et al., 2014, p. 2). The 
learning processes and evaluation are sup-
posed to deal with higher-order thinking, in-
cluding problem solving, in order that the stu-
dents’ skills in problem solving improve. In 
time, the need is felt to develop evaluation 
that will be able to measure these students’ 
skills. Ultimately, this will help in realizing stu-
dents’ learning achievements. 

 

 

Figure 7. Mapping of the students’ problem-solving competences in three schools 
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As shown in Figure 7, the PhysProSS-
CAT test results have categorized students’ 
competences in Physics problem solving into 
very high, high, medium, low, and very low. 
Further, the results give accurate information 
about students’ problem-solving skills. The 
students of State Senior High School A with 
high national examination scores have the 
most students with medium problem-solving 
skills, School B with medium national exami-
nation scores has many students with medium 
problem-solving skills, and School C with low 
national examination scores has most students 
with low problem-solving skills. 

Meanwhile, Figure 8 presents the reca-
pitulation report of the test results. It consists 
of scores, test items answered, and time. In 
the time of the test administration, most stu-
dents completed 18 to 25 test items, in 35 to 
50 minutes out of the total items of 154. The 
minimum items to be completed were nine 
items, and the shortest time was 14 minutes. 
The maximum items completed were 25 and 
the longest time was 58 minutes. Students did 
not need to complete all the items but only 
those within their competences. This is in line 
with Gregory (2014) stating that CAT testing 
does not need too many items since, in the 
computer-based testing, the computer pro-
vides test items that are within the range of 
the testee’s competences. 

Departing from the weaknesses of the 
paper-based testing (PBT) mode, in which all 
testees take all items without considering their 
skill differences, the computer-based testing 

(CBT), on the other hand, is designed using 
the adaptive mode. In this mode, next items 
are given on the basis of the testee’s 
competence in completing the previous items 
(Istiyono, 2013). It is, therefore, reasonable to 
use the computerized adaptive test (CAT) as 
an alternative technique for testing since it 
gives a better estimation result and using a 
shorter test to be adjusted to the testee’s com-
petence. Further, testees do not have to an-
swer all questions, and this saves testing time. 
In accordance with Huang, Chen, and Wang 
(2012), the superiority of the CAT over the 
PBT is that the CAT is able to achieve the 
same precision with fewer items and shorter 
time. In CAT, the testee needs only to click 
on the correct answers until the computer 
finds and determines his most accurate esti-
mate of his competences to terminate the test 
and gives his score. CAT is most suitable for 
such tests for selection and one of a large 
scale. 

The use of PhysProSS-CAT can mini-
mize frauds since testees do different items 
and have different numbers of items to com-
plete the test; the CAT program gives differ-
ent items to testees in accordance with their 
levels of competences. Safety and confiden-
tiality of the items are guarded. On its turn, 
results of the testing will be reliable. In PBT 
and CBT testing, chances are abound for 
frauds to take place for the opposite reasons 
that testees take the same test with relatively 
the same items. 

 

 

Figure 8. Recapitulation report of the PhysProSS-CAT test results 
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The PhysProSS-CAT can do its testing 
functions safely, fast, and accurately showing 
the accurate competences of the testees. For 
this reason, the test helps much in compe-
tence mapping for various purposes. The im-
mediate issuance of the test results helps the 
teacher map the students’ competences in a 
short time. The teacher can also immediately 
evaluate and plan for further programs. 

In line with the opinions proposed by 
van der Linden and Glas (2003), a number of 
reasons for switching to the CAT type are: (1) 
CAT makes it possible for testees to schedule 
their own testing in accordance with their 
preferences; (2) Testing is administered in a 
comfortable atmosphere with fewer people 
around than there are in conventional paper-
pencil testing; (3) CAT processes the data and 
gives out the results fast; and (4) Test items 
and materials are more varied in levels and 
sizes. 

It is possible for teachers to select a test 
from a variety of choices but testing must be 
done in accordance with the needs and situa-
tions. In a school with adequate facilities for 
computers, the CAT type testing is more pref-
erable. For the assessment of higher-thinking 
skills, more specifically, the CAT model is 
more appropriate since it measures compe-
tences accurately and efficiently and saves 
energy and time of the administration. This is 
supported by Jiao, Macready, Liu, and Cho 
(2012) stating that computerized captive test-
ing achieves higher accuracy of the measure-
ment and provides efficient administering of 
the assessment. In view of the superiority of 
PhysProSS-CAT, it is suitable for testing indi-
viduals’ competences in such testing for selec-
tion and the final examination. The test saves 
time, and energy and minimizes frauds. 

Conclusion and Suggestions 

Conclusion 

Based on the results of the study, it can 
be shown that the PhysProSS-CAT is able to 
accurately map the students’ competences in 
problem solving in the physics field. In per-
centages, students’ competences can be rated 
as very high (6%), high (4%), medium (36%), 
low (36%), and very low (18%). This means 

that the majority of the students’ competences 
are within the categories of medium and low. 
On the average, of the total 154 items pro-
vided in the test, students complete between 
18 and 25 test items in a time range of 35 to 
50 minutes. Meanwhile, the minimum number 
of items responded is 9 and the time needed 
is 14 minutes; and the maximum number is 25 
and the maximum time 58 minutes. There-
fore, PhysProSS-CATis able to map problem-
solving competences accurately, efficiently, 
and saves time and energy. 

Suggestions 

In the administering of CATs, including 
PhysProSS-CAT, it is recommended that ad-
ministrators provide items with difficulty lev-
els that are more normal in distribution. In re-
lation to the technical facilities, it is suggested 
that administrators use adequate numbers of 
items to anticipate troubles in the computer 
webs since testees access the same items in 
the same time. 
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Abstract 
This study was aimed at evaluating an internship program using Kirkpatrick’s evaluation program. The 
subjects of the study were students of batch 2015 and instructors. Slovin formula was used to calculate the 
sample. A questionnaire and teaching assessment sheet were used as instruments for collecting data. This 
study used content validity and exploratory factor analysis as the validity of the test. Reliability was 
estimated by Cronbach’s Alpha. The results of this study showed that (1) in facility, the level of 
satisfaction was in the ‘very satisfactory’ category (77.01%); (2) in instructor, the level of satisfaction was 
in the ‘very satisfactory’ category (82.76%); (3) in schedule, the level of satisfaction was in the ‘satisfactory’ 
category (50.57%); (4) in material, the level of satisfaction was in the ‘very satisfactory’ category (89.66%); 
and (5) in students’ teaching abilities. The improvement was in the ‘very satisfactory’ category.   

Keywords: program evaluation, internship, Kirkpatrick model 
 

Introduction  

Teachers’ quality determines the quality 
of education. Teachers are said to be qualified 
when they have competencies to plan, teach, 
evaluate, guide, train, research, and conduct 
community service (article 39 of Law of 
Republic of Indonesia No. 20 of 2003). Ac-
cording to Jailani (2014), there are some 
teachers who are not qualified to teach; in 
public elementary schools 78.93%, private 
elementary schools 71.06%, public secondary 
schools 45.88%, private secondary schools 
39.01%; public high schools 34.71%, and 
private high school 35.27%. This may give 
unfavorable effects to the educational prac-
tices in Indonesia. Meanwhile, teachers in In-
donesia still have an important role in the 
national education. Teachers, therefore, are 
expected to have good competencies. 

Teachers who have good competencies 
are believed to have good abilities in teaching. 
This statement is supported by Ardiansyah 

(2013) who states that teachers who have 
good competencies can teach well. There are 
four competencies which should be owned by 
the teacher namely pedagogic competence, 
personal competence, professional compe-
tence, and social competence. Pedagogic com-
petence is the teacher’s competence in man-
aging teaching and learning processes. Their 
ability in managing the class, arrange the stu-
dents’ seats, and others are examples of ped-
agogic competences. Personal competence is 
competence to influence students to have 
good attitudes. Professional competence is a 
teacher’s competence in mastering the ma-
terial. The last is social competence, where 
teachers should be able to have good inter-
action with the students, other teachers, and 
parents. These competencies can lead to the 
success of the teaching and learning process. 

Hallo and Munadi (2014) mention the 
same thing that teachers have important roles 
in the success of teaching and learning pro-
cess. The success of the teaching and learn-
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ing process cannot be realized if they do not 
have good competencies. This can be the 
reason why teachers should have good com-
petencies since they still are prospective 
teachers. This is aimed at making them ready 
when they should become teachers in the 
field. If they do not have good competencies, 
they will be just teachers who only transfer 
knowledge. 

Nowadays, some teachers only transfer 
knowledge to the students. They just deliver 
the class material without knowing whether 
their students understand the material or not. 
Teachers should play their role to teach, eval-
uate the teaching and learning process, and 
improve anything that needs to be improved 
there. This should be realized by teachers 
from the very first time they are in the teach-
ing and learning process. This can happen 
when they are trained to be a teacher while 
they are in the university. Each university has 
a program called Teaching Training Intern-
ship (TTI). This is a program where prospec-
tive teachers train to be a real teacher while 
they are in university. 

TTI is a program which is held in the 
last semester of the curriculum. This program 
trains the prospective teachers to teach and 
do anything real teachers do in the classroom. 
This program aims to build the prospective 
teachers’ characters so that they are ready to 
be teachers. Mardiyono (2006) argues that this 
program focusses on the prospective teachers’ 
abilities in teaching in the classroom and 
doing school administration. This means that 
prospective teachers learn about not only how 
to manage the classroom and deliver the ma-
terial, but also how to do school administra-
tion. It is in line with Kiggundu and Nayimuli 
(2009) who insist that teaching training is the 
activity to integrate the theory obtained from 
the class with practice. Some teacher training 
institutions implement this program, however, 
some do not. They have another program 
called internship programs. 

Both internship and TTI have the same 
characteristics in that they train the prospec-
tive teachers to be real teachers. The aim of 
this internship program is to give students 
experience in teaching. This program lets the 
students in each batch teach in an addressed 

school. In the initial phase, they will be train-
ed to create lesson plans and develop class 
material. They will then apply what they have 
learned in the teaching practice in the class-
room. This program is a mandatory program 
which means that each student teacher should 
take it in a year. There is an instructor who 
comes from the addressed school. The in-
structor is an English teacher at that school. 
The instructor should guide the student teach-
er how to plan a lesson, create instructional 
material, manage the class, and do many other 
things that teachers do in the classroom. 

This program is divided into two. In the 
first semester, students should attend the de-
briefing. Debriefing means that students are 
guided to create a lesson plan, develop in-
structional material, and complete classroom 
activities. At the end of the semester, students 
are expected to submit the lesson plan class 
material. In the second semester, students do 
the teaching practice at the assigned school. 

This program has been running for 
some years, but it has not been evaluated in 
an appropriate way. This means that the 
evaluation process in the program just merely 
gives how many students come and the 
strengths and weaknesses of the students. 
However, it has not been reported. Consider-
ing its importance, the program should be 
evaluated. 

There are many approaches that can be 
applied to conduct a program evaluation. 
Fitzpatrick, Sanders, and Worthen (2011, p. 
114) explain that the differences in evaluation 
approaches come from the background, expe-
rience, and worldview of the authors. This 
means that each approach is affected by the 
author. This means that an author can choose 
the approach which is appropriate for the eva-
luation process. 

One of the evaluation models that can 
be used is Kirkpatrick’s evaluation model. 
This model aims to evaluate the training pro-
gram. There are four levels in this evaluation 
model namely reaction, learning, behavior, 
and result. Kirkpatrick and Kirkpatrick (2006, 
p. 21) mention that reaction assesses the satis-
factory level of the program; learning assesses 
what knowledge has been obtained and im-
proved; behavior assesses the changes of the 
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trainees’ behavior after the program; and re-
sult assesses the final result, focusing on the 
benefit for the institution. 

Evaluation Principles 

An evaluation is a systematic process 
which gives out information about program 
achievement. It means that evaluation gives 
information whether the objective has been 
achieved or not. Evaluation is a systematic 
process to gather data, information, and inter-
pretation so that this can be used as the basis 
for policy making, decision making, or creat-
ing another program as the results of the 
evaluation. This can be information that can 
be used to revise, stop, or continue the pro-
gram (Abrory & Kartowagiran, 2014). 

Evaluation is different from research in 
terms of objectives. While research is aimed at 
obtaining new theories, evaluation is not. Peo-
ple cannot get new theories from evaluation. 
What people obtain from evaluation is merely 
information about the success of a program. 
Besides, evaluation can give information on 
the impact, or effectiveness, of a program 
(Stufflebeam, Madaus, & Kellaghan, 2002). It 
indicates that evaluation has the same method 
with research, but the result is really different. 
Research does not create a new theory but 
information. The information is really useful 
for policymaking. 

In doing an evaluation process, the eva-
luator should follow the standards that need 
to be done. This is in line with Yarbrough, 
Shulha, Hopson, and Caruthers (2011) who 
believe that there are four standards that 
should be followed namely utility, accuracy, 
feasibility, and propriety. The explanation of 
these standards is as follows. (1) Utility means 
that the information which is obtained from 
evaluation should be useful and practical. In 
other words, the information can be used as a 
basis for decision making and for the success 
of the program. (2) Accuracy means that the 
information which is gathered should fulfill 
the requirements for rules of data gathering. 
In this case, the process of information gath-
ering should be conducted in the right way of 
research in terms of instrumentation, validity, 
reliability, measurement, and generality. (3) 
Feasibility means that an evaluation study 

should be proper both in the politic or cost-
effectiveness. This means that, when doing an 
evaluation, everything should be considered. 
Politics means that there is no interest while 
doing the evaluation. For example, policy-
making requires evaluation and, thus, evalua-
tion is developed. Besides, cost-effectiveness 
should be considered so that there is no 
wasted cost. (4) Propriety means that evalua-
tion should be done legally. This means that 
evaluation cannot be done in secret. The code 
of ethics of evaluation should be obeyed. 

Evaluation is a process to measure a 
program, make a decision, and know the use-
fulness of a program. Evaluation is done 
when the decision maker or stakeholders are 
curious about the success of the program 
(Irambona & Kumaidi, 2015). Evaluation has 
an important role in the running of a pro-
gram. Without evaluation, people do not 
know whether the program is successful or 
not so that follow-ups can be taken. 

Kirkpatrick’s Evaluation Model 

Kirkpatrick’s evaluation model was em-
ployed to evaluate a training program. There 
are four stages in this evaluation model, in-
cluding: reaction, learning, behavior, and re-
sult. These four stages can be described as 
follows (Kirkpatrick & Kirkpatrick, 2006, p. 
21).  

Reaction 

In this stage, the researchers measure 
the level of participants' satisfaction with the 
program. Training programs are considered 
successful if the trainees are happy with the 
program so that they are motivated to learn. 
Interest, attention, and motivation of partici-
pants in following the course of training are 
indicators of the success of the program. In 
this first stage, trainees will be given a ques-
tionnaire of satisfaction on matters relating to 
training such as materials, instructors, training 
environment, and consumption in the train-
ing. 

Learning 

Learning can be defined as a change of 
attitude, improvement of knowledge, and or 
enhancement of the skills of the participants 
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after the program. There are three compo-
nents to be measured in this evaluation: what 
knowledge has been learned, what attitude has 
changed, and what skills have been developed 
or improved. To measure all three compo-
nents, then, it takes a test. 

Behavior 

In this evaluation, what is assessed is 
the attitude change of the trainees after re-
turning from the program. The focus in this 
level is whether or not the trainee applies 
what has been obtained from the program. 

Result 

Evaluation at this stage is at the final 
stage. It is focused on the final results after 
the participants follow the program. 

Internship 

An internship is a program which is im-
plemented in order to prepare prospective 
teachers to become teachers who have good 
skills. Inside is a professional preparation 
stage where a student has gained knowledge 
to be applied in the field with the supervision 
of several interested parties and within a cer-
tain period of time (Hamalik, 1990). Thus, an 
internship program is a program in which a 
student does science applications that have 
been obtained. In education, internship can 
be interpreted as the application of compe-
tences which are possessed by a teacher in 
school. 

There are several objectives of holding 
an internship program of education as ex-
pressed by Hamalik (1990). These include de-
veloping a more comprehensive view to the 
intern about education, equipping the intern 
with experience about the implementation 
and responsibility of education as a teacher, 
enabling the intern to get knowledge from 
supervisors in school, and providing an over-
view to the intern about the professional code 
of ethics of a teacher. 

In recent literature, internship is defined 
as an experiential learning that integrates both 
the theory and knowledge which are acquired 
in the classroom with practice (Kiser, 2016). 
The purpose of holding an internship is to 
gain valuable experience about the application 

of science that has been obtained previously 
and make connections between the science 
and the field of profession based on the fu-
ture career goals. Kiser (2016) mentions sev-
eral important things in the internship, that is, 
the time spent during the internship, how 
time is used, the quality of the internship, and 
the application of the previous learning. 

Based on the importance of internship 
evaluation, the research objective is to find 
out five levels of satisfaction towards the 
components of the internship program. These 
are levels of satisfaction towards (1) facilities, 
(2) instructors, (3) scheduling, (4) content ma-
terial, and (5) students’ improvement. 

Method 

The study was conducted in the vicinity 
of Muhammadiyah University of Yogyakarta 
(or Universitas Muhammadiyah Yogyakarta - 
UMY). Of the four Kirkpatrick’s model, only 
two are conducted: reaction and learning. For 
the first level, the study is intended to find out 
the satisfaction level towards the program 
seen from facilities, instructors, scheduling, 
and material. For the second, the study is 
intended to find out the students’ improve-
ment of teaching abilities. 

The subjects of the study were students 
of English education department batch 2015 
and some instructors. The sample for this stu-
dy consisted of 87 of 103 students. The num-
ber of respondents was calculated by using 
the Slovin formula. 

A questionnaire was used to gather data 
about the satisfaction level towards the intern-
ship program. There were four aspects namely 
facilities, instructors, material, and schedule. 
Meanwhile, improvement of teaching abilities 
was obtained by using performance sheets. In 
addition, students and teachers in each school 
were interviewed to gather additional infor-
mation. 

The validity measures implemented in 
the study were of content and construct. Con-
tent validity is one which confirms what the 
instrument is supposed to measure (Azwar, 
2015, p. 111). The questionnaire and inter-
view guidelines were judged by three experts, 
and the data were subjected to the Aiken for-
mula. All instruments were valid because the 



REiD (Research and Evaluation in Education), 4(2), 2018 

ISSN 2460-6995 

159 – An evaluation of internship program... 
Lathifa Rosiana Dewi & Badrun Kartowagiran 

Aiken value was higher than 0.7. It is in line 
with Azwar (2015, p. 149) who mentions that 
coefficient value can be said to be valid when 
the value is higher than 0.35. For the con-
struct validity, factor analysis was used. There 
were four aspects in the questionnaire: facili-
ties, instructors, schedule, and material. From 
the results of the construct validity measures, 
one item in the facilities and schedule aspect 
which should be dropped. The questionnaire 
reliability was estimated using Cronbach’s 
Alpha. There were 36 items. The reliability 
value was 0.844. This can be said to be 
reliable. 

For the quantitative data of the stu-
dents’ survey, the descriptive statistics pro-
posed by Azwar (2017, p. 148) as presented in 
Table 1 was employed. After analyzing the 
quantitative data, the results were interpreted 
qualitatively. The results from the quantitative 
analyses were then cross-checked with the 
students and teachers before a conclusion was 
made. 

Table 1. Normal curve statistics for students’ 
satisfaction 

Score X Categories 

X > M + 1.5 SD Very satisfactory 
M+ 0.5 SD < X ≤ M + 1.5 SD Satisfactory 
M − 0.5 SD < X ≤M + 0.5 SD Fairly satisfactory 
M − 1.5 SD < X ≤M − 0.5 SD Less satisfactory 

X ≤M − 1.5 SD Not satisfactory 

 
Notes: 
M: Ideal mean of the concerned component in 
this research.  

[ M =  (highest ideal score + lowest ideal score) ]  

X: the total point scored by each respondent 
regarding to each item/component to evaluate. 
SD: Ideal standard deviation of each component.  

[ SD =  (highest ideal score - lowest ideal score) ] 

Students' Satisfaction toward Facilities 

In this section, each student scored five 
points as an ideal minimum score and the 
maximum ideal score was 25. Thus, the ideal 
mean was 15, and the standard deviation be-
came 3.33. The facilities were judged satisfac-
tory if the mean score belongs to the first 
category (Very satisfactory). The criteria are 
defined in Table 2. 

Table 2. Evaluation criteria of facilities, 
instructor, schedule, and material 

Score X Categories 

X > M + 1.5 SD Very satisfactory 
M+ 0.5 SD < X ≤ M + 1.5 SD Satisfactory 
M − 0.5 SD < X ≤M + 0.5 SD Fairly satisfactory 
M − 1.5 SD < X ≤M − 0.5 SD Less satisfactory 

X ≤M − 1.5 SD Not satisfactory 

Students’ Satisfaction Level toward Instructor 

There are 20 questions used in this in-
structor aspect. Based on the criteria, the ideal 
minimum score was 20 and the ideal maxi-
mum score was 100. Thus, the ideal mean was 
60 and the ideal standard deviation was 13.3. 
The instructor was considered to be satisfied 
if the mean score belongs to the first category 
(Very satisfactory). Then, the very satisfactory 
category was converted to a percentage. 

Students’ Satisfaction Level toward Schedule 

The schedule aspect included two ques-
tions. The ideal minimum score of this aspect 
was 2 and the ideal maximum score was 10. 
Thus, the mean ideal of this aspect was 6 and 
the standard deviation was 1.33. The schedule 
was judged to be satisfactory if the mean 
score belongs to the first category (Very satis-
factory). 

Students’ Satisfaction Level toward Material 

There were seven questions in the ma-
terial aspect. Based on the criteria, the ideal 
minimum score was 7 and the ideal maximum 
score was 35. Thus, the ideal mean was 21 
and the standard deviation was 4.67. The ma-
terial was considered to be satisfactory if the 
mean score belongs to the first category (Very 
satisfactory). 

Students’ Teaching Ability Improvement 

To measure students teaching ability 
improvement, the instructors were asked to 
fill the performance sheet. There were ‘in-
crease’ and ‘not increase’ category. The in-
structor should fill the sheet by putting check 
marks. For ‘increase’ category, there were five 
improvement categories as mentioned in 
Table 3. Then, each category was converted 
to a percentage. 
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Table 3. Evaluation criteria of students’ 
teaching ability improvement 

Score X Categories 

X > M + 1.5 SD Very high 
M+ 0.5 SD < X ≤ M + 1.5 SD High 
M − 0.5 SD < X ≤M + 0.5 SD Fairly high 
M − 1.5 SD < X ≤M − 0.5 SD Less high 

X ≤M − 1.5 SD Not high 

Findings and Discussion 

Students’ satisfaction becomes the most 
important aspect of any program. In this in-
ternship program, students’ satisfaction will 
affect student’s motivation and this can lead 
to the program success. Badu (2013) asserts 
that program effectiveness is where the train-
ing program is fun and enjoyable so that stu-
dents can get a high motivation to learn. 

Evaluation of reaction for the intern-
ship program was measured based on the stu-
dents’ satisfaction toward the program. There 
were 34 statements in the questionnaire, 
grouped into four aspects namely facilities, 
instructor, schedule, and material. Each aspect 
has a different number of statements. The fa-
cility aspect has five statements, instructor as-
pect has 20 statements, schedule aspect has 
two statements, and the material aspect has 
seven statements. 

The indicator that represents the level 
of satisfaction toward the program is comfort 
and suitability. Comfort means that the rooms 
were well equipped. This can be known from 
the using of media, air conditioner, and air 
freshener. Suitability means the readiness of 
the room. Two statements for this suitability 
factor is the readiness of room before it was 
used and room capacity was suitable for 
students’ number. The result showed that 
77.01% of the students reported that facilities 
were in the very satisfactory category; 21.84% 
satisfactory category; and 1.15% fairly satis-
factory category. Each item in the facility as-
pect then was categorized 'very satisfactory' 
and 'satisfactory'. Four items (the using of air 
conditioner, media, room readiness, and also 
room suitability to the student’s number were 
in the very satisfactory of fresheners was only 
in the satisfactory category. Based on the in-
terview, students said that the room which 
was used for the coaching was well equipped. 

However, the using of fresheners was less. 
Vonny (2016) states that facilities can give 
satisfaction. This means that when students 
were asked about satisfaction, they will men-
tion facilities aspect as one of the indicators. 
The implication from this study is that the 
better the facilities, then, the higher the in-
crease. From the study, it can be concluded 
that a program can be said as satisfying where 
the facilities are good. The internship pro-
gram can be regarded as successful because 
more than 50% of the students stated that the 
room for coaching has been equipped by the 
good facilities. 

Instructor becomes one of the most im-
portant roles in a coaching program. The in-
structor should be selected carefully because 
they can give either good or bad effects for 
trainees. Instructors of internship programs 
need to be evaluated because they give impor-
tant material before students do the teaching 
practice. There were 20 statements to measure 
the students’ level of satisfaction toward the 
instructor. These statements include the in-
structor’s readiness before the coaching, the 
delivery strategy, the delivery of materials, the 
ability to communicate orally, the ability to 
communicate in writing, and the use of media. 

A total of 82.76% of the students stated 
that the instructor aspect was in the very satis-
factory category. They mentioned that in-
structors’ abilities in delivering the material 
were good so that they could understand the 
material well. Besides, they deliver the mate-
rial in detail and a fun way. Students enjoyed 
joining the coaching and they could under-
stand the material well. 

This study found that students felt sa-
tisfied with the use of media and teaching 
video. This means that the instructor did not 
give them the teaching video as only an 
example. Some students reported that their 
instructor did not use the media often. This 
can lead to the conclusion that they just talked 
in the class without doing anything. Putri and 
Kartika (2016) report the same thing that the 
highest level of satisfaction was attached to 
instructors who have good abilities in deliv-
ering material and who can be fun too. For 
example, the instructor used jokes while deliv-
ering the material. 
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The internship program was scheduled 
for eight sessions in the semester. Each group 
had a different schedule based on the agree-
ment between students and instructors. This 
was revealed by the interview with students 
and instructor. They said that the internship 
schedule was flexible so that each group had a 
different schedule. This means that a group 
may complete the internship program in only 
two months but the others may not. 

This aspect actually included three i-
tems, but one item should be deleted due to 
the factor analyses. These items were the time 
to start the coaching and the time to end the 
coaching. These items can represent students’ 
satisfaction levels because the schedule is one 
of the crucial things. When the coaching was 
not based on the schedule, this can affect the 
students’ responses. 

Students’ level of satisfaction toward 
the schedule was only categorized by 'satis-
factory'. A number of 50.57% of the students 
mentioned that the schedule was in the satis-
factory category. Students reported that in-
structors used time in each coaching. Students 
felt useless because the coaching time did not 
give them any information. Zahro and Wu 
(2016) state that time allocation in a program 
should be evaluated so that there would be an 
improvement of the schedule for the next 
coaching. To anticipate the instructor who 
has not kept the right schedule, there should 
be a team for monitoring the internship pro-
gram. It is in accordance with Rohani (2015) 
who mention that the needs of a quality con-
trol team will give a good supervisory func-
tion. Supervisors should check the coaching 
time in a week, for example. They cannot just 
come then go, but they should be there along 
the coaching time. This aimed to decrease the 
bias. It means that when students do the best 
to teach, then, there is no supervisor who 
does not come to supervise, giving students 
disadvantages. It is in line with Sahraini and 
Madya (2015) who report that teachers who 
have good abilities in teaching will not be 
appreciated because the evaluation has no 
regular schedule. 

Material becomes one of the most im-
portant aspects of evaluation. The better the 
material, the better the impacts it gives to the 

trainees. There are seven statements which are 
divided into two factors, namely material suit-
ability with learning and material conformity 
to students’ needs. These items are material 
conformity with the lesson plan, the system-
atics of material delivery, the interrelationship 
within the material, the suitability of the mate-
rial with the curriculum used in the partner 
school, the way the selection of teaching ma-
terials, the way of choosing learning strategies, 
and how to manage the class. 

In this study, evaluation toward material 
was in the very satisfactory category, as high 
as 89.66%. This was confirmed by the stu-
dents’ interviews. They mentioned that the 
instructor gave the lesson plan before coach-
ing so that they knew what will be done in the 
coaching. Besides, the instructor gave the suit-
able material for them like curriculum, sylla-
bus, and lesson plan which was used in each 
school. It leads to the students’ understanding 
of what should be written in the lesson plan 
and what should be done in the teaching prac-
tice. In other words, the material was really 
useful for their needs in the teaching practice. 
The material in the internship program has 
been fitted to the students’ need in both 
coaching and teaching practice. Utomo and 
Tehupeiory (2014) mention the same thing 
about the importance of aligning the material 
delivered to the students with the program 
objective. Program coordinators should keep 
this right. This means that the material which 
was suitable for the students’ needs should be 
kept, while material which was not used for 
the internship program could be considered 
to be deleted. 

Evaluation in learning is conducted to 
assess what has been learned by students, 
what kind of ability which improved, and 
what has changed (Kirkpatrick & Kirkpatrick, 
2006, p. 21). This evaluation only focused on 
the improvement of ability in teaching. After 
coaching, students should do the teaching 
practice three times. They did the teaching 
practice in a class for the instructor to give 
them a grade. 

The evaluation result was that the stu-
dents’ abilities in the practice teaching im-
proved by a high-level category. This means 
that their teaching has changed in each time 
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of the teaching practice. There were five 
schools, coded School 1, School 2, School 3, 
School 4, and School 5. 

From the descriptive data, it can be in-
terpreted that 79% of students who did their 
teaching practice in School 1 showed im-
provement in their teaching abilities. Students 
at School 2 gave a higher score of 92%. At 
School 3, improvement was marked by 72%. 
Students at School 4 improved their teaching 
ability as much as 92%. Students at School 5 
showed the lowest percentage of 55%. This 
was supported by the qualitative data from 
the interviews with instructors. They stated 
that some students have learned well but the 
others have not. Students who have not im-
proved were those who did not change their 
way of teaching. On the average, however, it 
is indicated that students’ ability in teaching 
improved by the high level of category. More 
than 50% of the students improved their abil-
ity in teaching by the high-level category in 
each school. The internship program can be 
said to be successful because there was an im-
provement in the students’ teaching abilities. 
It is in line with Al Yahya and Norsiah (2013) 
who stated that ability improvement is an 
indication of success in a program. 

Conclusion and Recommendations 

Conclusion 

Based on the findings of the reaction 
aspect, it can be concluded that three aspects 
have occupied the 'very satisfactory' category. 
These were facilities, instructor, and material. 
On the other hand, the schedule aspect did 
not obtain the 'very satisfactory' category. 
This was mostly caused by the fact that the 
instructor was over-timed in each coaching. 

For the learning aspect, there were 
more than 50% of students in each school 
who had the 'high level' category of improve-
ment. It can be concluded that students un-
derstood the material well so that they could 
apply the material learned from the coaching 
in the teaching practice. 

Recommendations 

Some recommendations are proposed 
for program coordinators. The program co-

ordinators should monitor the internship pro-
gram from the beginning until the end. This 
means that they should know what the 
strengths and what weaknesses of the pro-
gram are. Coordinators can come to the 
coaching session in each school or they can 
just interview students about what has missed 
in the program. 

Besides, coordinators should evaluate 
the internship program periodically. It has 
been known that evaluation can be done be-
fore the program, whilst program, and at the 
end of the program. It is highly recommended 
that the coordinators have a team for such 
periodical evaluations. This can prevent the 
program from various difficulties and weak-
nesses. 

Coordinators, lecturers, and instructors 
can create the criteria of the success of the in-
ternship program. It means that there should 
be specific criteria to measure the success of 
the program. This will help them in giving a 
quality evaluation to the program. 
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Abstract 
Developing the students’ mathematical ability needs to be carried out to improve the teaching process. 
This is very important for continuous education. This study aimed to describe: (1) the characteristics of 
the mathematics achievement tests for grades VII and VIII; (2) the equity constant of the vertical equating 
result of the mathematics achievement; (3) the accuracy of the mean & mean method, mean and sigma, 
Haebara characteristics curve, Stocking & Lord characteristics curve methods in the vertical equating of 
the tests for grades VII and VIII. The data were the students’ scores for the Higher Order Thinking tests 
collected with the anchor test design. The analysis technique utilized was the descriptive quantitative 
analysis. The findings of the study show that: (1) the learning achievement tests for grades VII and VIII 
have the difficulty level (location) in the fair category (0.190 and 0.451), and the discrimination index 
(slope) in the category of good with the mean of 0.700 and 0.633; (2) the vertical equating result shows an 
equation of Y’ = 0.88X-0.27 with the mean and mean method, Y’ = 0.19X-0.02 with the mean and sigma 
method, Y’ = 0.38X-0.12 with the Haebara characteristics curve method, and Y’ = 0.57X-0.18 with the 
Stocking and Lord characteristics curve; (3) the lowest Root Mean Square Different (RMSD) belongs to 
the mean and mean method, followed by the Stocking and Lord characteristics curve method, mean and 
sigma method, and the Haebara characteristics curve method.   

Keywords: equating method, vertical equating, HOT, mathematics 
 

Introduction  

Science and technology development in 
Indonesia has brought about changes in al-
most every aspect of human life. The devel-
opment demands that different problems be 
solved through the effort to master science 
and technology. In order to be able to contri-
bute to the global competition in the 21st 
century, human being needs to develop the 
self-quality so that they can compete with 
others. The human resource quality is in-
fluenced by education. 

The improvement of the quality of edu-
cation becomes an essential pillar for the de-
velopment of education in Indonesia. Quality 
education will result in competitive human 

resources as stated in the Law of Republic of 
Indonesia No. 20 of 2003 on National Edu-
cation System. It is stated that the national 
education functions to develop the capability, 
character, and civilization of the nation for 
enhancing its intellectual capacity, and is aim-
ed at developing learners’ potentials so that 
they become persons imbued with human 
values who are faithful and pious to the one 
and only God; who possess morals and noble 
character; who are healthy, knowledgeable, 
competent, creative, independent; and as citi-
zens, are democratic and responsible. 

The Partnership for 21st Century Skills 
(P21) argues that teaching should focus on 
developing critical thinking, communication, 
collaboration, and creativity as students’ skills 
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in the 21st century. The 4C’s skills are a part 
of the higher order thinking skills. Therefore, 
students need to develop their higher order 
thinking skills in every educational process. 

Based on the data from different sur-
veys, it is found out that students’ achieve-
ment in maths in PISA and TIMSS is still low. 
Thus, holistic and continuous efforts need to 
be made to improve the quality of education 
from all parties including students, teachers, 
principals, and the government. According to 
Mardapi (2012, p. 12), efforts to improve the 
quality of education in educational institutions 
can be made by improving the quality of the 
teaching and assessment system. This means 
that teaching is closely related to assessments. 
Teachers, as an important component in edu-
cation, should be able to carry out their duties 
and play their roles as stated in Law No. 14 of 
2005 of Republic of Indonesia about Teach-
ers and Lecturers. Teachers are expected to be 
able to develop students’ potentials, through 
both the teaching process in the class and the 
assessment model used. The assessment mod-
el used by teachers can actually provide infor-
mation on the teaching process and learning 
achievement. 

A good assessment can be carried out 
by collecting accurate data related to students’ 
learning achievement and this can make the 
class assessment process beneficial to the stu-
dents, that is, it can improve the students’ 
motivation and learning achievement (Stiggins 
& Chappuis, 2012, p. 3). Therefore, learning 
achievement assessment is expected to be able 
to provide information about the students’ 
ability development. The information can be a 
reference to know the quality of the learning 
achievement at the class, school, or national 
levels. This can be used as a study to improve 
the quality of Indonesian education. 

The test in mathematics has different 
characteristics from that in other subjects. 
The mathematics materials are hierarchical 
and closely related to each other. This means 
that the students’ mastery of previous mate-
rials becomes the basis for continuing to and 
understanding of the materials in the next lev-
el. Teachers are expected to be able to write a 
good test and also to use the test to connect 
the students’ learning achievement in different 

grades so that the information about the stu-
dents’ ability development can be known. 

In addition to knowing the characteris-
tics of the test items used, teachers are expect-
ed to make sure that, in order that the infor-
mation about the students’ ability develop-
ment is accurate, the test items should be in 

the students’ ability level (Gagne ́, 1977, p. 
158). The use of test items which are beyond 
the students’ ability will make the students un-
able to answer the questions so that teachers 
will not be able to find out the information 
about the students’ development. Students of 
the same age and grade may not have the 
same development. 

The scores of two different tests from 
two or more different groups can be com-
pared when the items are equal and are based 
on the same scale (Kolen & Brennan, 2004, p. 
5). The equating between scores can be done 
statistically. A statistical analysis is carried out 
to the scores of two different tests to be ad-
justed on the same scale. The statistical pro-
cess used to produce a single scale from the 
scores of two different tests with the same 
scale is called equating (Kolen & Brennan, 
1995, p. 5). Hambleton, Swaminathan, and 
Rogers (1991, p. 123) state that equating is a 
process to transform the score X to the test 
score matrix Y or vice versa, so that the result 
of the equating process can be compared. 

There are two kinds of equating process 
which can be conducted to test scores: hori-
zontal equating and vertical equating. Hori-
zontal equating is the equating carried out to 
test scores which have equal difficulty index at 
the same grade, while vertical equating is the 
equating process carried out to reveal the 
students’ ability measured by test instruments 
which have different difficulty index and on 
different grades, but they measure the same 
trait (Crocker & Algina, 2008, p. 456; 
Hambleton & Swaminathan, 1985, p. 197). 
Thus, the vertical equating can be used by 
teachers to reveal the students’ ability devel-
opment although the students are in different 
grades and they have different abilities pro-
vided that the tests measure the same traits. 

The equating using the Item Response 
Theory approach can be carried out using dif-
ferent methods. They are the mean-and-mean 
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method, the mean-and-sigma method, and the 
characteristic curve transformation (Kolen & 
Brennan, 2004). Several previous studies car-
ried out used the classical approach and Item 
Response Theory on elementary school stu-
dents by Antara and Bastari (2015); equating 
using the IRT approach with the mean-and-
mean method, mean-and-sigma, Haebara, and 
Stocking-and-Lord methods for the mixed 
model by Kartono (2008), and equating using 
the IRT approach on mixed tests by Uysal 
and Kilmen (2016). Previous studies showed 
the accuracy of different methods. The utiliza-
tion of different equating methods resulted in 
different equating results, so to find out an ac-
curate result, it is necessary to choose the ap-
propriate design and method in accordance 
with the condition. Therefore, teachers will be 
able to find accurate information about the 
students’ ability development. 

The scoring model used was General-
ized Partial Credit Model (GPCM). This is be-
cause GPCM is an alternative scoring in the 
teaching assessment (Istiyono, 2016). 

Method 

This is a study of vertical equating in 
general using the quantitative approach. In the 
instrument development part, the researchers 
developed a mathematics HOTS instrument 
using the mixed model for grades VII and 
VIII of junior secondary schools administered 
in the even semester. Revision based on the 
expert’s suggestions was carried out after the 
readability testing and content validation by 
an expert. The revised instrument was then 
tried out in one junior secondary school 
which was not the sample of the study, that is, 
SMPN 3 Lubuk Pakam. The data from the try 
out were analyzed using the IRT approach 
using the Parscale program to find out the 
characteristics of the developed items so that 
the items would be good items. The good 
items were then set into a mathematics test 
for grades VII and VIII. 

The research was carried out in Deli 
Serdang District, Indonesia, especially in pub-
lic junior secondary schools in the district in 
the academic year of 2016/2017. The study 
was conducted from May to June 2017. The 
population was students’ response on mathe-

matics test. There were 51 schools taken as 
the sample using the stratified proportional 
random sampling technique. This was done 
because the population had levels, that is, 
grade VII and grade VIII. The students in 
each grade were then selected proportionally. 
The schools were categorized into high, mid-
dle, and low categories based on the national 
examination scores in the previous year (data 
obtained from Dinas Pendidikan Pemuda dan 
Olahraga). Five schools were selected to be the 
sample. The sample consisted of 1009 stu-
dents, including 505 grade VII students and 
504 grade VIII students. 

The HOTS test instrument on mathe-
matics used was the GPCM analysis model. 
The test consisted of 15 items each set con-
sisting of 10 items in the form of multiple 
choice and five items in the form of essay 
items. The multiple choice items were used as 
this kind of items is more objective and reli-
able in finding out the students’ response, nor 
influenced by the subjectivity of the scorers. 
Meanwhile, the essay items were used to find 
out the students’ higher order thinking skills. 
The equating design used was the common 
item non-equivalent groups (Hambleton & 
Swaminathan, 1985). Both tests had the same 
items as the anchor. Four multiple choice i-
tems (26.7%) were used as the anchor. It was 
based on the theory which states that the 
minimum items for the anchor is 20% (Kolen 
& Brennan, 1995, p. 248). 

Unidimension testing was conducted by 
the factor analysis in SPSS 22. Data can be 
analyzed using the factor analysis when they 
meet two criteria: Kaiser-Meyer-Olkin Mea-
sure Sample of Adequacy (KMO-MSA) and 
Bartlett’s Sphericity Test. KMO-MSA test was 
needed to see the sample adequacy and 
Bartlett’s test was used to see the normality of 
the analyzed data. Field (2000, pp. 453–469) 
states that further analysis can be carried out 
when the KMO has the sig. < 0.05 and the 
MSA is > 0.05. Hambleton and Swaminathan 
(1985, p. 16) state that the unidimension test-
ing was met when the test only measures one 
dominant dimension, that is, the same ability. 
The unidimension aspect can be seen from 
the eigenvalue obtained from each test and 
the unidimension criterion can be seen from 
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the scree plot formed. The local indepen-
dence assumption testing functions to find 
out that the students’ ability is independent 
from the items. This means that the students’ 
answer to one item is not influenced by the 
answer to another item. The conformity of 
the model was done to know the appropriate 
model with the analyzed data. The conformity 
testing was meant to know that the items used 
were appropriate with the model used. The 
way used to know the conformity of the mod-
el was by comparing the chi-square observed 
and the chi-square table with a certain degree 
of freedom. Then, the parameter estimation 
and ability estimation were carried out with 
the appropriate model. The parameter estima-
tion and the ability estimation were analyzed 
using the Parscale program. 

Vertical equating was carried out based 
on the result of the item characteristics ana-
lysis using IRTEQ program (Han, 2009). The 
test equating was done by making an equation 
using the mean-and-mean, mean-and-sigma, 
Haebara characteristics curve, and Stocking-
and-Lord characteristics curve methods to see 
the equating of the test for grades VII and 
VIII based on the difficulty index and the dis-
crimination index in the test anchor. 

The next step was finding the smallest 
error of the used equating methods. The accu-
racy of the method can be seen by calculating 
the RMSD for each method.   
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Notes: 
N = the number of the testees, 

i̂ = the first students’ ability after being equated 

i = the first students’ ability before being equated. 

Findings and Discussion 

Findings 

Based on the item response theory 
used, it is necessary to find out the assump-
tion of the item response theory. When the 
assumptions were met, it is possible to con-
duct further item response theory analysis. 
There are two assumptions, i.e. unidimension 
assumption, and local independence assump-
tion. 

The Unidimension and Local Independence Assump-
tions 

Before testing the unidimension as-
sumption, it is necessary to find out the ade-
quacy of the sample through KMO-MSA and 
Bartlett’s test of Sphrericity for the normality 
of the data which were used. The empirical 
analysis for the test for Grade VII shows that 
the KMO-MSA value is 0.933 with the Bart-
lett’s test significance of 0.000. Meanwhile, for 
the test for grade VIII, the KMO-MSA value 
is 0.867 with the Bartlett’s test significance of 
0.000. Based on the result of the analysis, it is 
indicated that both instruments for grade VII 
and grade VIII have the KMO-MSA >0.05 
and the Bartlett’s test significance of <0.05, so 
that both tests meet the assumptions. This 
means that the unidimension test can be car-
ried out. 

The result of the analysis shows that the 
factor formed having the eigenvalue of > 1 in 
the test for grade VII is only one factor with 
the value of 5.121. The factor formed having 
the value > 1 is a factor that can be main-
tained and can be used as an indicator of a 
trait (Wagiran, 2014, p. 302). The eigenvalue is 
the highest value among the other eigenvalues 
so that it is indicated that the mathematics 
higher order thinking skill test instrument for 
Grade VII is unidimensional. 

For the test for Grade VIII, there are 
four components having the eigenvalue >1, 
so that it is indicated that the mathematics test 
for Grade VIII formed four factors. The test 
scree plot of Grade VIII test shows that the 
eigenvalue became slopy starting from the 
second factor. Other information from the re-
sult of the analysis shows that the one domi-
nant factor has the highest eigenvalue, that is, 
4.936, so that it is indicated that the mathe-
matics higher order thinking skill test for 
Grade VIII is unidimensional. 

Local Independence 

After being proven that the test is uni-
dimensional, the local independence assump-
tion is automatically proven, too (Retnawati, 
2014, p. 7). Therefore, the local independence 
assumption for the tests for grades VII and 
VIII is met. 
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Test Item Analysis 

The item analysis was carried out using 
the item response theory. The fitness of the 
model on the output PH2 in the Parscale pro-
gram can be seen from the item fit statistics. 
In order to determine the appropriate model, 
the data were analyzed using the 3-logistic 
parameter model. 

The analysis was carried out by com-
paring the 1-parameter logistic model, the 2-
parameter logistic model, and the 3-parameter 
logistic model. An item is said to fit with a 
model when the chi-square observed is lower 
than the chi-square table or the significance 
level <α. The result of the test instrument 
model fitness analysis for the test for grade 
VII and grade VIII can be seen in Table 1. 

The result of the analysis using the 
Parscale program shows that the mathematics 
test instrument for grades VII and VIII is 
most appropriate using the IRT analysis with 
the 2-parameter logistic model. This is based 
on the fact that the highest number of the 
items fitting the model is in the 2-parameter 
model. 

The result of the analysis using the Par-
scale program provides information about the 
item parameter based on the item difficulty 
index (b) and the discrimination index (a). 
The difficulty index can be said to be good 
when it is in the range of -2 to +2 (Baker, 
2001, p. 22; DeMars, 2010, p. 21; Hambleton 
et al., 1991, p. 5). 

The result of the analysis of the item 
difficulty index for grade VII and grade VIII 
are presented in Table 2. In addition, the re-
sult of the item discrimination index for grade 
VII and grade VIII is presented in Table 3. 

From Table 2, it can be seen that the 
item having the highest difficulty index for 
Grade VIII is item no 1 with a logit of 0.792 
while the item having the lowest difficulty 
index is item no 6 with a logit of -0.807. The 
anchor items in the tests both for grades VII 
and VIII are used for further analysis. The 
highest difficulty index for the grade VIII test 
is on item no 9 with a logit of 1.456, while the 
item with the lowest difficulty index is item 
no 6 with a logit of -1.095. 

Table 1. Model fitness analysis result 

No Model 
Grade VII test Grade VIII test 

Number of items (prop > 0.05) Number of items (prop > 0.05) 

1 1 PL 11 9 
2 2 PL 14 13 
3 3 PL 7 7 

Table 2. The analysis of the item difficulty index (location) 

Grade VII test Grade VIII test 

Item Difficulty index  Category Item Difficulty index Category 

1 0.792 Good 1* 0.114 Good 
2 -0.017 Good 2* -0.424 Good 
3 0.105 Good 3* 0.114 Good 
4 -0.005 Good 4* 0.777 Good 
5 0.570 Good 5 0.538 Good 

6 -0.807 Good 6 -1.095 Good 

7* 0.044 Good 7 0.219 Good 
8* 0.072 Good 8 1.145 Good 

9* 0.108 Good 9 1.456 Good 

10* -0.036 Good 10 0.092 Good 
11 0.498 Good 11 0.863 Good 

12 0.393 Good 12 1.043 Good 

13 0.592 Good 13 0.552 Good 
14 0.069 Good 14 1.164 Good 

15 0.470 Good 15 0.207 Good 

Mean 0.190  0.451 

*: Anchor 
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Table 3 shows that all items in the test 
for grade VII have good discrimination index. 
The item having the highest discrimination in-
dex is item no 6 with a logit of 0.943, and the 
item having the lowest discrimination index is 
item no 11 with a logit of 0.041. The item 
having the highest discrimination index of the 
test for grade VIII is item no 1 with a logit of 
1.377, and the item with the lowest discrimi-
nation index is item no 12 with a logit of 
0.147. The item anchor in the tests for grades 
VII and VIII is used for further analysis. 

The test set function would be higher 
when the test items had high information 
function. Standard error measurement (SEM) 
is closely related to the information function. 

The higher the information function, the 
smaller the SEM, and vice versa. The relation 
between the information function and the 
SEM is presented in Figure 1 and Figure 2. 

Figure 1 shows that the mathematics 
higher order thinking skill test for Grade VII 
has a low score in the range between -1.4 and 
+1.9. This means that the test would provide 
higher information when it was used to mea-
sure the students’ ability in the range between 
-1.4 and +1.9. Figure 2 shows that the test has 
a higher information function compared with 
the standard estimation error in the range be-
tween -1.2 and +2.5. Therefore, the mathema-
tics tests were appropriate for students having 
the ability in the range between -1.2 and +2.5. 

Table 3. The analysis of the discrimination index parameter 

Grade VII test Grade  VIII test 

Item Discrimination Index Category Item Discrimination Index Category 

1 0.703 Good 1* 1.377 Good 

2 0.670 Good 2* 0.313 Good 

3 0.767 Good 3* 0.157 Good 

4 0.820 Good 4* 0.756 Good 
5 0.596 Good 5 0.736 Good 

6 0.943 Good 6 0.171 Good 

7* 0.606 Good 7 0.844 Good 
8* 0.786 Good 8 0.745 Good 

9* 0.743 Good 9 0.478 Good 

10* 0.812 Good 10 1.015 Good 
11 0.401 Good 11 0.928 Good 

12 0.834 Good 12 0.147 Good 

13 0.745 Good 13 0.352 Good 
14 0.683 Good 14 0.696 Good 

15 0.405 Good 15 0.791 Good 

Mean 0.700 Mean 0.633 

*: Anchor 
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Figure 1. The relation between the information function and SEM of the test for Grade VII 
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Figure 2. The relation between the information function and SEM of the test for Grade VIII 

Note: -------- = SEM 

 

________ = Test information 

Table 4. The mean of the slope and the standard error of the equating result 

Method Equating  Slope mean SD 

Mean & mean Slope of classVII (X) 0.700 0.150 
Slope of class VII (Y*) 0.797 0.171 
Slope of class VIII (Y) 0.634 0.357 
WITs scale (Y*) 536.241 7.780 
WITs scale (Y) 528.835 16.233 

Mean & sigma Slope of classVII (X) 0.700 0.150 
Slope of class VII (Y*) 3.689 0.792 
Slope of class VIII (Y) 0.634 0.357 
WITs scale (Y*) 667.855 36.033 
WITs scale (Y) 528.835 16.233 

TCC Haebara Slope of class VII (X) 0.700 0.150 
Slope of class VII (Y*) 1.845 0.396 
Slope of class VIII (Y) 0.634 0.357 
WITs scale (Y*) 583.928 18.017 
WITs scale (Y) 528.835 16.223 

TCC Stocking & Lord Slope of classVII (X) 0.700 0.150 
Slope of class VII (Y*) 1.230 0.264 
Slope of class VIII (Y) 0.634 0.357 
WITs scale (Y*) 555.952 12.011 
WITs scale (Y) 528.835 16.223 

 

The Equating Result 

This vertical equating employed a mix-
ed model with a 2-logistic parameter. The 2-
logistic parameter includes equating the diffi-
culty index parameter (b) and the discrimina-
tion index parameter (a). The equating meth-
od used in this study was the mean-and-mean 
method, mean-and-sigma method, Haebara 
characteristics curve, and Stocking-and-Lord 
characteristics curve. The vertical equating 
using IRTEQ produced the conversion equa-
tion: (1) Y’=0.88X-0.27 in the mean-and-

mean method; (2) Y’=0.19X-0.02 in the 
mean-and-sigma method; (3) Y’=0.38X-0.12 
in the Haebara characteristics curve method; 
and (4) Y’=0.57-0.18 in the Stocking-and-
Lord characteristics curve. 

The equating result with the parameter 
of slope (a) and location (b) in the mean-and-
mean method, mean-and-sigma method, the 
Haebara characteristics curve, and also the 
Stocking-and-Lord characteristics curve is 
presented in Table 4 and Table 5, while the 
result of the calculation of the equating accu-
racy is presented in Table 6. 
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Table 5. The location mean and the standard error of the equating result 

Method Equating Mean of  Location SD 

Mean & mean Location of class VII (X) 0.190 0.385 
Location of class VII (Y*) -0.103 0.339 
Location of class VIII (Y) 0.451 0.669 
WITs scale (Y*) 495.317 15.406 
WITs scale (Y) 520.521 30.448 

Mean & sigma Location of class VII (X) 0.190 0.385 
Location of class VII (Y*) 0.061 0.073 
Location of class VIII (Y) 0.451 0.669 
WITs scale (Y*) 500.731 3.326 
WITs scale (Y) 520.521 30.448 

TCC Haebara Location of class VII(X) 0.190 0.385 
Location of class  VII(Y*) -0.048 0.146 
Location of class VIII(Y) 0.451 0.669 
WITs scale (Y*) 497.823 6.653 
WITs scale (Y) 520.521 30.448 

TCC Stocking & Lord Location of class VII(X) 0.190 0.385 
Location of class VII(Y*) -0.072 0.219 
Location of class VIII(Y) 0.451 0.669 
WITs scale (Y*) 496.734 9.979 
WITs scale (Y) 520.521 30.448 

Table 6. The calculation result of RMSD 

Equating Equating method RMSD 
Class VII to Class VIII Mean & Mean 0.2955 
Class VII to Class VIII Mean & Sigma 0.8102 
Class VII to Class VIII TCC Haebara 0.631 
Class VII to Class VIII TCC Stocking & Lord 0.466 

 

Discussion 

The equating in this study used the 
mean-and-mean method, the mean-and-sigma 
method, the Haebara characteristics curve, 
and Stocking-and-Lord characteristics curve. 
The sample used consist of 505 grade VII 
students and 504 grade VIII students. This 
was based on the minimum sample measure 
in item response theory with the 2-logistic 
parameter, that is, 500 respondents (DeMars, 
2010, p. 34). The item anchor used was four 
items or 26.7%. The number of the anchor 
influences the test equating result (Kartono, 
2008, p. 303). The anchor must be at least 
20% of the number of test items (Kolen & 
Brennan, 2014, p. 288). The test character-
istics based on item response theory resulted 
in the mean of the parameter of the item dif-
ficulty index or location (b) in the good cate-
gory in the range between -2 < b < 2, that is 
0.190 and 0.451 successively. The mean of the 
discrimination index or slope (a) for grade VII 

and Grade VIII was 0.701 and 0.634 succes-
sively. Based on the item difficulty index, 
these items were in a good category because 
they lied in the range -2 <  b < 2. 

The calculation result of the equating 
constant based on anchor items results in 
some equations. The equations obtained using 
the mean-and-mean, mean-and-sigma, Hae-
bara characteristics curve, and Stocking-and-
Lord characteristics curve methods are Y’= 
0.88X–0.27, Y’=0.19X-0.02, Y’=0.38X–0.12, 
and Y’=0.57X–0.18 successively. 

The findings of the research show that 
the score conversion of the parameter of loca-
tion and slope indicate consistent results in 
the mean-and-mean method, mean-and-sigma 
method, Haebara characteristics curve meth-
od, and also Stocking-and-Lord characteristics 
curve method. An examples of the equating 
result using the mean-and-mean method can 
be seen in item no 5 for grade VII. The equa-
tion of the parameter location of Grade VII 
to Grade VIII is: 

b* = 0.88 (bx) – 0.27. 
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Item no 5 for grade VII has the diffi-
culty index (location) of 0.57 logit. Thus, after 
being equated to Grade VIII location, it be-
comes b*=0.232. This means that item no 5 
Grade VII has the location of 0.57 logit being 
equal with the location value of 0.232 in the 
item for Grade VIII. The result of the e-
quating of the item difficulty index (location) 
shows that the item difficulty index for Grade 
VIII experiences a decrease after being con-
verted to Grade VIII. If the item no 5 for 
Grade VII was done by students in Grade 
VIII, the VIII grade students would find it 
easier. 

The result of the equating of location in 
the four methods shows that the test for 
Grade VIII is more difficult than the test for 
Grade VII. This information can be seen 
from the comparison table of the parameter 
scores of the item difficulty index before and 
after being equated in each method. The 
mean score of the item difficulty index para-
meter decreases when converted to a higher 
scale. This means that the test for Grade VII 
is easier when it is done by Grade VIII stu-
dents. On the other hand, the test for Grade 
VIII students would be more difficult when it 
was done by Grade VII students. 

The equating result of the discrimina-
tion index parameter scores (slope) can be 
illustrated in one of the items of the test for 
Grade VII. The discrimination index para-
meter conversion equation from Grade VII to 
Grade VIII with the mean-and-mean method 
is: 

a* =
88.0

xa
.  

Item no 5 for Grade VII has the discri-
mination index of 0.596 logit. Therefore, after 
being equated to Grade VIII, the discrimina-
tion index would be b*=0.677. This means 
that the discrimination index for Grade VII, 
that is, 0.596 is equal with the discrimination 
index of 0.677 for Grade VIII. The equated 
discrimination index of item no 5 increases af-
ter being equated to Grade VIII. All the four 
methods provide consistent information. This 
can be seen on the comparison of the mean 
of the discrimination index of the items for 
Grade VII and for Grade VIII which has 
been equated (in WITs scale). It is indicated 

that after being equated, the test instrument 
for Grade VII has a higher discrimination 
index than the test instrument for Grade VIII. 

The method which provides the small-
est error in the equating using 2-logistic para-
meter is the mean-and-mean method. This, 
then, is followed by the Stocking-and-Lord 
method, the Haebara method, and the mean-
and-sigma method successively. Baker and Al-
Karni (1991) state that the mean-and-mean 
method has better accuracy than the Stocking-
and-Lord method. A study which was con-
ducted by Kartono (2008) concludes that the 
equating using the mean and mean method is 
one level better than the mean and sigma 
method. Sugeng (2010, p. 289) states that the 
mean and mean method tends to provide 
more accurate information than the IRT ver-
tical equating using the partial credit model. 
Uysal and Kilmen (2016) present their study 
stating that the Stocking-and-Lord method 
has a smaller error than the Haebara method. 
The mean-and-sigma method results in the 
biggest error, while the sample size and the 
distribution of the students’ ability influences 
the RMSD value (Kilmen & Demirtasli, 2012, 
p. 130). 

Conclusion and Suggestions 

Conclusion 

The characteristics based in the item 
response theory results in the mean of the 
parameter value of the item difficulty index or 
location (b) which is categorized as good in 
the range of -2 < b < 2. The parameter values 
are 0.190 and 0.451. The mean of the discri-
mination index parameter value or slope (a) 
for the tests for Grades VII and VIII are 
0.701 and 0.634 successively. 

The equating results in four equations 
based on the method used, that are, Y’= 
0.88X–0.27 using the mean-and-mean meth-
od, Y’=0.19X-0.02 using the mean-and-sigma 
method, Y’=0.38X–0.12 using the Haebara 
characteristics curve method, and Y’=0.57X–
0.18 using the Stocking-and-Lord character-
istics curve method. 

The calculation of the equating accuracy 
results in the Root Mean Square Difference 
(RMSD) of the mean-and-mean method, the 
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mean-and-sigma method, the Haebara charac-
teristics curve method, and the Stocking-and-
Lord characteristics curve method of 0.2955, 
0.8102, 0.6315, and 0.466 successively. The 
mean-and-mean provides the smallest RMSD, 
followed by the Stocking-and-Lord character-
istics curve method, the Haebara character-
istics curve method, and the mean-and-sigma 
method. 

Suggestions 

The study related to the students’ math-
ematics higher order thinking skill develop-
ment is still limited, that is, it is only concern-
ed with the ability development of grade VII 
and grade VIII students. Further studies need 
to be carried out for the ability development 
from grade VII to grade VIII and from grade 
VIII to grade IX. In addition, it is suggested 
that the use of the methods be studied further 
with different logistic parameters and differ-
ent lengths of tests to get more accurate infor-
mation. 

The students’ mathematics higher order 
thinking skill ability in Deli Serdang District in 
this study is still low. Teachers are expected to 
teach materials with varied cognitive domain 
as suggested by the curriculum implemented 
in the schools. 

The school principals play an important 
role in the advancement of the educational 
institution so that it is suggested that every 
year a test to know the students’ higher order 
thinking skill development be administered. 
In addition, it is also necessary for the school 
to provide a kind of training for the teachers 
to analyze test items using the classic and 
modern analyses so that they can develop 
better items to depict the students’ ability in 
different grades. 
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