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ABSTRACT

This aims to (1) describe the analysis results of sociocultural literacy items based on generalized partial credit model
(GPCM) and (2) validate the design of multistage testing (MST). Two field tests involving 5881 secondary madrasa
students on 1416 items comprising essential competencies; nationality commitment, tolerance, anti-violence,
accommodative, and inclusive. The items format developed in the literacy were multiple choices, complex multiple
choices, matching, and fill-in. The results unravel that (1) 1109 items (78.3%) have good item-discrimination and (2)
the MST validation result in a high accuracy estimation of the literacy.
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1. INTRODUCTION

Multistage testing (MST) is a popular approach of
administering  tests [1-4]. Its  effectivity in
accommodating the balance between test content and
security attract test administrators to adapt it. Although
MST has superior functions, the implementation is not
easy; requiring a solid collaboration amongst
psychometrician, test developers, and sufficient
computer networks and servers.

The Ministry of Religious Affairs of the Republic of
Indonesia (MoRA) is committed to strengthen madrasah,
support madrasa students’ literacy, and develop the
identify of madrasa through National Assessment of
Madrasa Competencies (Asesmen Kompetensi Madrasah
Indonesia, AKMI). In this case, a multistage testing
(MST) is administered. There are four competencies
including in the assessment; reading, science, numeracy
and sociocultural. This paper addresses the sociocultural
literacy of primary madrasa students’ literacy.

A large items pool is one of the requirements to
administer MST [5]. The spreading of the items has a
range of difficulties, which accommodate all abilities;
from the lowest theta to the highest one. Given the
sufficient large pool, the module development in each
stage will be easier.

Besides the large items pool, the assessment
instrument for sociocultural literacy using MST needs
validation to yield accurate information about students’

sociocultural literacy. The current study aims to validate
the MST design of the items. The results are expected to
provide insight on the validation process for items
developers who plan to do similar research.

1.1. Sociocultural Literacy

Cultural literacy as knowledge of meaning systems,
and the ability to negotiate those systems within different
cultural contexts [6] is adapted in the items development.
Sociocultural literacy is defined as students’ abilities to
know, respond, reflect, evaluate, and create knowledge,
behavior plans, and action plans relating to the nationality
commitments, tolerance, anti-violence, accommodative,
and inclusive. It is based on fields of history, sociology,
anthropology, and relevant strategic issues; all of which
relate to the contexts of personal, society, and religions.
The aim of the literacy is to elevate students’ knowledge
and support their social participations.

1.2. Multistage Generalized Partial Credit
Testing

The combination of MST and GPCM (Generalized
Partial Credit Model) is called Multistage Generalized
Partial Credit Testing (MSGPCT) in this paper. The
response patterns of students’ scores (0, 1, 2, 3) of their
answers towards the sociocultural literacy items are
subject to calibration. The measurement model used for
calibration is Generalized Partial Credit Model (GPCM)
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[7]. Muraki developed Master’s Partial Credit Model
(PCM) [8] to become GPCM as follows:
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for polytomous items (0, 1, 2, ...), where the items
difficulties are shown by the parameter b (the usual range
is from -6 to 6) while the parameter a is discrimination-
items. The items can function properly if a > 0.

The items with the given parameters are developed
into model or booklet to be given to the test takers. The
modes of administering tests have been advancing
rapidly, from linear test approach (LT), computerized
adaptive test (CAT), and the contemporary one is
multistage test (MST) [9]. The MST design for AKMI is
presented at Figure 1.

From a historical perspective, multistage testing was
initiated by reference [10], then it becomes an alternative
in a contemporary test administration system [11-
13][41[9].
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Figure 1. MST design for AKMI

MST relies on the items grouping called module. The
modules will be responded by the test takers sequentially.
In Figure 1, 7 modules are used for each stage. A test
taker begins with module 1 (M1). If his/her ability is
identified high at the stage, then at the second stage
he/she will have M3. The results of M1 and M3 will
determine whether he/she shall have M6 or M7. If his/her
ability is high, then the next module will be M7.
Otherwise, he/she will have M6. Overall, there are four
possible paths encountered by the test takers; (1) M1-M2-
M4, (2) M1-M2-M5, (3) M1-M3-M6, and (4) M1-M3-
M7.
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2. METHODS

2.1. Participants

Items discrimination parameter (a) and items
difficulty (b) were obtained through a field test towards
the developed sociocultural literacy test items. The field
test was carried out twice involving 3325 and 2974
primary madrasah students, respectively. Thus, a total
number of participants were 5881 students.

2.2. Instrument

To assess the sociocultural literacy, 1416 items were
developed covering several essential competencies: (1)
nationality commitment; (2) tolerance; (3) anti-violence;
(4) accommodative and inclusive. The items format was:
(1) multiple choices; (2) complex multiple choices; (3)
matching; dan (4) fill-in.

2.3. Analysis

Considering the mixed format of the items used,
generalized partial credit model (GPCM) is a
representative approach [14]. Technically, the software
used for data analysis was “mirt: A multidimensional
item response theory package for the R environment”
[15]. The results of two validations were calibrated items.

The items are called good if the items-discrimination
has positive values (a > 0). The identified items difficulty
level (b) was utilized to develop the MST module. Each
module had a distinct difficulty level, included items that
have relevant difficulty levels, and referred to the stages
depicted in Figure 1.

The validation of MSGPCT design applied
simulations using R package “dexterMST: dexter for
Multi-Stage Tests” [16] and “mstR” [17]. The scheme of
routing rule follows Figure 1 with four possible paths:
(1) M1-M2-M4, (2) M1-M2-M5, (3) M1-M3-M6, dan (4)
M1-M3-M7.

3. RESULTS AND DISCUSSION

3.1. Good and Bad Items

The results of items analysis applying GPCM model
are presented in Table 1. Based on the evaluation of
items-discrimination parameter (a), which equals to 0 or
less than 0, the bad items were reviewed by experts to be
revised by the items developers or they were not used.
The revised items were then recompiled along with the
non-tested items. The group of items is assembled into
booklets to be tested in the second stage. Bad items in the
second stage were not used to design the MST; only good
items were chosen for the items pool.
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Table 1. The results of items calibration using GPCM

Total items =~ Good items | Bad items
Field test1 | 554 306 248
Field test2 | 1110 803 307
1109

Table 1 indicates the results of items calibration, the
the field-tested items in the first and second stage, and the
number of bad and good items. All accumulated items
provide information on the test level in the range of theta
shown in Figure 2. In details, the dispersion of the items-
difficulty level is depicted in Figure 3. Both Figure 2 and
Figure 3 reveal that the items dispersion has fulfilled all
levels of difficulties from the lowest (easy) to the highest
(difficult). Therefore, from the perspective of items pool,
the number of items available meet the requirement to do
MST.
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Figure 2. Test information based on 1109 items
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Figure 3. The dispersion of item-difficulty (b) for 1109
items

The natures of bad items are shown in Figure 4, while
Figure 5 indicates good items. The bad items have
negative or null item-discrimination; the higher the
students’ ability, the lower their probability to answer
correctly. On the contrary, the good items have
characteristics that suit the objective of sociocultural
literacy assessment; the higher students’ ability, the
higher their probability to answer correctly.
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Figure 4. The sample of ICC for bad item
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Figure 5. The sample of ICC for good item

3.2. MST Validation

The simulation to validate MST was done in a similar
empirical way. The implementation of MST design
(Figure 1) was simulated 500 times and the results are in
Figure 6.
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Figure 6. The path for MST simulation

The mean correlation between simulation data and
theta estimation is M, = 0.913 with SD, = 0.003. In
specific, a scatter plot is presented to compare simulated
and estimated theta from the first simulation (Figure 7)
and the second simulation (Figure 8). Referring to the
strong correlation, the simulation reveals that the chosen
MST design will be able to produce accurate estimation
for madrasa students’ sociocultural literacy.
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Figure 7. The 1% simulation (r = .917)
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Figure 8. The 500" simulation (r = .907)

4. CONCLUSION

The number of items with good characteristics of
item-discrimination are sufficiently available fulfilling
the requirement to carry out MST. The chosen MST
design in the simulation based on the empirical items has
proved to be able to produce accurate estimation of
ability parameter (theta).
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