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Scheduled

22“d International Conference on Research, Measurement of Thailand :
New Conceptions of Edcational Research Measurement

and Statistics for the ASEAN

27th—3IStJanuary 2014,Buraphauniversity

h

27‘ January 2014. Pre-seminar at Faculty of Education,Burapha university.

9.00 am-9.30 am

Opening ceremony of Research clinic at QS1 room 206

9.00 am—4.00 pm

Consultant in Educational Research Measurement and statistics
for visitor at QS1 room 206 and 305

6.00 pm-8.00 pm

Dinner Talk with Professor Akihito Kamata at Thau-Thong hotel

28 January 2014.

Seminar at The Tide Resort Hotel

7.30 am-8.30 am

Registration

8.30 am—10.00 am

Open ceremony and Welcome the visitor

10.00 am-12.00 pm

New conceptions of Educational Research Measurement and

Statistics for ASEAN
Keynote Speaker : ProfessorAkihitoKamata

12.00 pm—1.00 pm

lunch

1.0 pm~2.30 pm

Presentation - Podium presentation

- Poster presentation

2.30 pm-2.45 pm

Free time

2.45 pm-4.00 pm

Presentation

4.00 pm-5.00 pm

Group meeting exchange idea, research measurement
and evaluation.

6.00 pm~10.00 pm

Dinner Party

29tll—315tJanuary 2014. Cambodia trip toAngkor Wat, Angkor Thom
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Travel Itinerary: Way of Khmer Kingdom

Pleased with Angkor Wat, Angkor Thom, Taprom Castle, Bantaisaree, Sailing on Tonle Sap,

Pan castel, Tai Samrhei, and Bayon castel. Way of life Way of experience!

04.00 am - VIP bus to Arunyaprataed distric in Srakaew province
06.00 am - Have breakfast
08.00 am - Verify document at Poypet immigration counter then take new bus heading

to Srisophon city and Siamriep city on No.6 road of Cambodia

12.00 pm " - Have nice lunch at Siamriep city

01.00 pm - Pray for famous respectable couple Buddha image of Siamriep;Ong JED

And Ong Jom, then impress with the way of Khmer and Vietnamese

Villagers who living on the side of the largest lake of Asia-Tonle Sap, and
Pleased with the sunset view over the ancient lake.

05.00 pm - Check-in at hotel

07.00 pm - Enjoy tasty dinn

e

er and joyful party at T

o

olnle Mekong Restaurant

- Have delncus a ast an
Srei, Banteay Samrei, and Taphrom. Take the bus to sightsee

Naga bridge at Angkor Thom and Bayon castle by then

06.00 am

- Delight to delicious lunch at Tonlesap Restaurant. After that dazzled by
Angkor Wat which is one of Seven Wonders of the World, inside decorated
by carved sandstone presenting Ramayana story, and Army of King

. t ; . . g
Chaiworaman the 1°". Before leaving, fascinate with beautiful sunset at
Phanom Bakeng.

12.00 pm

06.00 am - Have nice dinner at Tex Dey Angkor Restaurant while relaxing by Absara

classical performance
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07.00 am - Free breakfast at hotel. After finished breakfast then go shopping at PSA JA
market. Highlight with human skull in the edge of Khmer Rouge is the
following.

11.00 am - Enjoy the last meal in Cambodia

03.00 pm - Verify at Arunyaprataed immigration station

04.00 pm - Arrive at Chonburi province
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The Estimation of Items’ and Abilities’ Parameters of Test for
Science Teachers Using the Partial Credit Model

Heri Retnawati, Sudji Munadi o

Abstract _ .
This study aims to determine the items’ parameter of test for science teachers in

Junior High School in Indonesia and their abilities using the partial credit model. The test was
developed basic on 5 the most difficult competencies for students of the National Examination in
Science and first converted the item to essay form from their original tha is the multiple choice.
The data collected by documentation. The data analysis was conducted with a quantitative
approach, and estimate parameters’ items and abilities’ teacher using Winsteps. The results are
in all items, the parameters of categories are less function, the distribution of the ability of the
science teacher in junior high school science approached the standard normal distribution, and all

of the items of the science test appropriate with the partial credit model.

Aknowledgement
The successfulness of education is influenced by various factors. These factors include

educators, students, curriculum, learning process, and the environment. From the educator factors,
their competencies determine the successfulness of education. These competencies include
personal, social, academic, and professional competence. One thing '

that must be mastered from an academic professional competence is mastering the lessons

material.
The capability of the teachers to mastering the lessons material is questioned/ doubted

and become a public discourse. This is confirmed by the results of the study about Uji
Kompetensi Guru (Teacher Competency Test) which indicated that the capability of the teachers
in Indonesia in mastering the lessons material has not met expectations. Another study result that
also confirmed was the result of the study conducted by Djemari Mardapi, Soenarto, Heri
Retnawati, et al (2011). The result of that study indicated that the capability of the teachers who
teach at the schools that received lower grades in Ujian Nasional (National Exam), is also low.
The data used in this study was the teachers' ability in 100 districts/cities in Indonesia. The data
was based on the responses of the teachers to the multiple-choice tests and essay-tests for
materials that tested on the National Examinations in junior high schools, senior high schools, and
vocational schools. However, the results of these tests have not been fully used.

One thing that can be done to take advantage of these data were to analyze the item
characteristic, especially the essay-tests to see its characteristics using Item Response Theory for
the polytomous data, and to estimation the capabilities/ competencies of the teachers. Based on

these studies, improvement efforts can be done namely policy, training, community service, and

-~ TR Ld ek ~ o ~
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other actions that can improved the capability teachers in mastering the lessons material in order
to improve the professional competency of them.

There are several models that can be used to analyze the polytomous data. The model that fits for
the essay-tests based on the teacher responses were partial credit models and models of
generalized partial credit. Based on those fit models, the study aimed to analyze the essay-tests
using the Item Response Theory for the polytomous with partial credit models and models of
generalized partial credit.

Related to the description above, this study aimed to determine the parameters of the
items and the ability of the teachers using partial credit models, to describe the parameters of the
items and the ability of the teachers using models of generalized partial credit, and determine the
comparison between estimation item parameter fit models and the ability of the teachers using
partial credit models.

Item Response Theory improves the limitations of Classical Test Theory. According to
Hambleton, Swaminathan and Rogers (1991:2-5) and Hulin, et al (1983), Item Response Theory
aimed to construct (a) an item statistics that does not depend on a group of subjects, (b) a score
that can describe the proficiency of the subject and does not depend on the level of difficulty of
the test, (c) a test model that can provide the basis of the matching between the test item and the
level of ability, (d) test model that its assumptions have strong support, and (e) test models that do
not require the assumption of parallel in the reliability testing.

Hambleton, Swaminathan, and Rogers (1991: 2-5) suggested that the Item Response
Theory based on two postulates, namely (a) subject performance at the items can be predicted by
a set of factors called latent traits, and (b) the relationship between the subjects performance at the
item and the ability illustrated by a monotone increasing function called item characteristic curve/

ICC. Those statements indicate that the subject performance to correctly answer a test jtem

depends on its capability. The higher ability indicated the better performance that can be done by
examinee.

There are three logistic models in the Item Response Theory, namely one-parameter
logistic, two-parameter logistic, and the three-parameter logistic model. The difference of these
models is the number of parameters used to describe the characteristics of an item characteristic.
The parameters are the difficulty index, the discrimination, and pseudoguessing (Hambleton,
Swaminathan, and Rogers, 1991:17, Hambleton, dan Swaminathan, 1985:49).

Besides dichotomy model, there is another model that can be used to scoring the

participant's response at a test item, namely the polytomous model. The polytomous models on

Item Response Theory are Nominal Resons Model (NRM), Rating Scale Model (RSM), Partial
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Credit Model (PCM), Graded Response Model (GRM), and Generalized Partial Credit Model
(GPCM) (Van der Linden & Hambleton, 1997). The most commonly used model is PCM.

PCM is an enlargement of the Rasch-models and the assumption from this model is the

similarity of the discrimination parameter. PCM has some similarities with GRM at the items that

were suspended in tiered categories, but the difficulty index in each sequential step is not

necessary, a step can be more difficult than the next step.

The general form of PCM by Muraky & Bock (1997:16) as follows.

k
exp D (6-b,)
P,(0)= L ,k=0,1,2,...m

k

S expS@-b,)

h=0 v=0

Where
P,(€) is the probability examinee with ability € answer item j category k

correctly
6 is the ability of the examinee
m+1 category number of item j
b, is the item j category k difficulty parameter

and

k h h
2.(0~b,)=0 dan Y (€-b,)=2 (0-b)
h=1

h=0 h=0

The category score on the PCM showed the number of steps to complete the item
correctly. The higher category scores indicated the greater ability than a lower score categories.

According to the Government Regulation of Indonesia No. 19 of 2005 clause 28
subsection 3 and constitution No. 14 of 2005 clause 10 subsection 1, "The educators
competencies as an agents of learning in primary and secondary education as well as early
childhood education include (a) pedagogical, (b) personal, (c) professional, and (d) social

competence.
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Method
The approach of this study was descriptive exploratory. This study described the

characteristics of the item test and the characteristics of the teachers ability who answering the
National Examination test in science on the junior high schools. The test consists of 5 difficult
items that were difficult for the most students. Those 5 difficult items are converted into 5 items
essay-tests that must be answered by the teachers. Then the responses of the teachers can be
analyzed to estimate the item parameters and teachers’ competency used polytomous model and
then the item parameter and the teachers ability can be described. Item parameter and ability are

estimated using software called Winsteps.

Results

The responses of the teachers to the essay-tests scored based on the steps that have been
done by them, with a score from 0 to 5. The maximum score that can be got by the teacher war 25
because there were 5 items tests. Winsteps Software is used to analyze the Partial Credit Model

(PCM). Then Item Characteristic Curve and the information function can be illustrated and to see
the fit model. )

The parameter of the first tests was in the medium level. The parameter of the second
item war nearly/close with the first item, as well as the third and fourth items tests. The 1, 3, and
4 parameter category of the second item were very close, so the only parameter that can be used
were 0, 4, and 5. That was similar with item number 3. The item number 4 was relatively good
and the only category that was difficult for the examinee was the 5 category. Only category 0, 3,

and 5 were functioning at the fifth item. The results can be known from the parameter category
and Item Characteristic Curve presented in Table 1.
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Table 1 Item Parameters and ICC with PCM for the junior high school science subjects
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The assessment of the model-data fit is done by looking the output ol the Winsteps. If the

value is less than 19.5, it can be said that the model-data fit is. The result of the analysis indicates

that five items were fit model. The results are presented in Table 2.
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Table 2 Model-data Fit using PCM

B

Outfit MNSQ =1.08 < 19.5, Fit Model
Outfit MNSQ =0.69 < 19.5, Fit Model
Outfit MNSQ= 0.70 < 19.5, Fit Model
Outfit MNSQ= 0.85 <19.5, Fit Model
Outfit MNSQ= 1.56 <19.5, Fit Model

ol & vl

The value of the Test Information Function was 7.6 at the ability -0.5. This is interpreted
by the measurement error 0.363. The results of estimating the Test Information Function

presented in Figure 1.

Test Information Function

information

Measure

Figure 1. Test information function with PCM for junior high school science subjects

The results of the teacher ability estimation were not good enough. This is shown by the
dominant results of the test taker's ability between -1 and +1. Descriptive analysis showed that the

average of the teacher ability at science subjects was 0.03 and the standard deviation was 0.96.

The teacher ability should more than 1. Based on that result, the teacher competence muss be

improved. More results are presented in Figure 2.
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Figure 2 Distribution of the Teachers ability

The essay-test form is easy to use to determine the competence of a person. This form is
also easy to construct and easy to use by teachers who want to measure their students'
performance. But this form had also weakness. It is difficult for the teachers to give the score for
the examinee and to analyzing. From the existing research, there were seldom to find a research

that analyze item from the essay-tests, especially using Item Response Theory approach.
A major factor that caused the teachers has difficulty answering the essay-test is the using

of multiple-choice form is more than cssay-test form. The mastering lessons material is also a
major factor for the teacher to be able answering the essay-test form.

From the analysis factors, the scores distribution that not spread well caused the item could not be
analyzed by PCM. This was involved in determining the respondent of the research, as good as

possible the researcher muss use the participant that can present the high, medium, and low

groups.

Result

The result showed that the estimation of all the items parameter on the natural science
subjects in the senior high schools, especially the category of the parameters were less functional,
the distribution of the test participants' performance at the natural science is nearly the standard

normal, and all of the test items fit with partial credit models.

***This paper is the original edition that has not been yet corrected by

suggestion of peer reviews
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