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Introduction
In the modern and globally interconnected world, use of lingua
franca is inevitable. Exchange of goods, money, ideas and expertise is

happening every minute trough digital connection where English is the
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perspective that all language models have three dimensions, namely
knowledge, ability for use or performance, and actual language use. Many
authors (for example Fulcher & Davidson, 2007; Bagari¢ & Djigunovic¢, 2007)
grouped the first two dimensions as communicative competence or
communicative language ability. As defined by Hymes (1972)
communicative competence is the ability to use rules of grammar not only
accurately but also appropriately according to the communicative events.
Further, Canale and Swain (1980) that develop communicative

competence ideas that proposed the first model of communicative



competence which should be consisted of three components: (a)
grammatical competence; (b) sociolinguistic competence; and (c)
strategic competence.

In the situation of language assessment and testing grammatical
competence is measured by the ability of test taker (testee) to recognize
and manipulate lexical items and morphological, syntactical, semantical,
and phonological rules which challenge them to understand rule of the
game other language. The second component, sociolinguistic

competence is concerned with appropriateness of language use in terms
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multiple choice format or

ost commonly used

Ywhich number of correct
answer showing the ability in general. However, regard to speaking and
writing ability which showing a kind of product of language competence,
the same type of test cannot be applied similarly. Different type of
assessment which rely on rubric and rating seem more appropriate to be
used (Finch & French, 2019; Engelhard & Wind, 2018). Something emerged
in the last forty years in educational assessment such as in English language
assessment field, was the need to apply more precise measurement model
(see Leonard, 1980), which the culmination of this measurement model as

the new standard (McNamara & Knoch, 2012).



Rasch Measurement Model

Georg Rasch developed an analytical model of item response
theory (IRT) in the 1960s which later called as Rasch Model which is @
variation of IRT with TPL (one logistic parameter) model (Olsen, 2003). This
mathematical model was later popularized by Ben Wright in the United
States of America. With raw data in the form of dichotomous data (in the
form of right and wrong) that indicate the ability of students, Rasch
formulates this into a model that connects students and items (Sumintono
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odds unit (log odds unit) which shows student ability and item difficulties
using the same scale (a logit scale); so that later from the logit value
obtained, it is concluded that the level of success of students in working on
the problem depends on the level of ability and the level of difficulty of the
problem (Olsen, 2003).

For data in the form of a dichotomy, Rasch modeling combines an

algorithm that states the results of probabilistic expectations from the 'i' item



and the 'n' respondent, which is mathematically expressed as (Bond & Fox,
2015)

e(Bn-3i)

Pni(Xni=1/Pn, i) 1+ e (Bn-
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In social sciences research, data can be obtained through a
cognitive test instrument such as ability and intelegence. Cognitive test
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The logit scale generated in the Rasch model is a scale with the
equal-interval and is linear derived from the data ratio (odds ratio) and not
the raw data obtained (1). Therefore, the process of estimating one's ability
or level of difficulty will have a more precise estimation value and can be
compared to each other because it has the same unit (logit) (2). Since the
algorithm used will sort structurally between respondents from high to low

ability, which simultaneously also sort the item from easy to difficult, then if



there is an inaccuracy/consistency of answers from the respondent (misfit)
or out-of-pattern (outlier) easy to detect (3). The order of respondent's
ability and structured problem difficulties also make the rasch model
predict when there is missing data (4). The resulting logit scale will bring up
a value that depends on the response pattern provided, rather than on the
initial score specified, so that the rasch model will always produce

independent measurements (5).

Further, the above description about Rasch measurement model

through logit ruler addresses the five principles of measurement for human
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weighted fit) is the sensitivity of the response pattern to the target item on
the respondent (person) or vice versa; while the outfit (outlier sensitive fit)
measures the sensitivity of the response pattern to items with a certain level

of difficulty in the respondent or vice versa.

Quantitative research in social science always faces fundamental
criticism in terms of testing its research instruments. The quantitative test

instrument commonly used in CTT is the reliability index (Cronbach's alpha)



which only measures the interaction between items and persons; how
good quality of individual item can never be done because there is no
measurement index that can used at that level; also at the same time to
detect inconsistent respondent answers is not available. It is different from
the classical test theory, in rasch the item analysis model is carried out to
the level of each item. In addition to items, the Rasch model also
simultaneously tests the person (respondent), where the respondent's
pattern of responses is it consistent or not (Bond & Fox, 2015). Tests for
research instruments can also be carried out in the form of dimensionality
cen’rioeof bias from the items tested.
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difficulty level can follow what called as Bloom's Taxonomy. In

the 1950s Benjamin Bloom proposed a taxonomy of cognitive process. This
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taxonomy is so influential in education, and has undergone various revisions.
According to Bloom, the items that ask about memorizing categorize as the
lowest level of cognitive ability. Therefore the items that measure this
process tend to have low difficulty levels. The higher the level of cognitive
processes performed, the higher the degree of difficulty of the item
questions that measure it. The level of cognitive processes developed by

Bloom moves from memory, understanding, application, analysis,



evaluation and finally synthesis. This means that the test item synthesis type

should be the most difficult to be done properly by students.

Look at the Figure 1 below, that illustrate about person ability relate
to item difficulty in the context of cognitive process. The left side is person
ability, and the right side of the map is item difficulty level. For the person
with average cognitive ability, it tends can solve correctly items that in
bloom taxonomy is items type of memorizing, understanding and
application. Meanwhile for the person who have low cognitive ability (left

side of map in the bottom), the person has high probability only to solve

correctly item question rSV@J m%rizi@ jyc’rs. This map can easily

capture the whole pi %m difficulty situation

%

in one occasion.
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Figure 1. Bloom Taxonomy Construct Map



What also important in Figure 1 is that a good instrument has the
capacity to measure all probability of abilities of people (low-middle-high
ability). This means, an instrument with so many variance of items difficulty
has the good quality to measure people’s ability. In rasch model this called

as a good construct validity (Linacre, 2017).

2. Item Fit statistics
Rasch modeling is a good alternative for developing instruments for
cognitive test compare to classical test theory. Some of the steps that are

usually passed in the procedure for developing measurement instruments
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The evaluation process of measurement instruments is an iterative
analysis process, which is carried out repeatedly until the researcher finds
an optimal composition, where all criteria can be met. In Winsteps software
program, unidimensionality is found in Item function: dimensionality (Table

23) and accuracy of items with model (infit-outfit) and location (measure)



can be seen in ltem: measure (Table 13) or ltem: fit order (Table 10) (Linacre,
2011).

3. Measurement Bias Detection

ltems and measurement instruments can be biased, i.e. when an
item is more favorable to one group of certain characteristic than the
others. A test item that explains about process of making batik, will be easy
to understand by student who come from Java compare to other parts in
Indonesia. This means the item is bias because it easy to answer by
Javanese students than other ethnicities. This item tends to be biased in
measuring, which in psych“‘acs isocmed @,’;em has a differential item

functioning (DIF). % ofe ? ® that can detect the
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4. Multi-rater analysis

Another challenge for researcher is when their research design
involve in using multiple judges or raters. Traditionally analytical tools used
to analyze this multi rater data are using Kappa Cohen/Kappa groups and
intra-class correlation coefficient. However, these analyses cannot detect
if we want to know about raters severity and leniency precisely; also try to
find misfit item used in judging subject or to know how better quality of a
subject compare to others cannot be obtained (Englehard, 2013). This

reflect that in multi rater situation, fairness and justice is assessment is central



issue that need to be handle carefully. Extensive study by Scullen, Mount
and Goff (2000), found out that using classical test theory, 2350 managers
who being assessed by 7 raters, only found maximum information around

62% about raters, information about rates and items less from that.

For multi rater analysis rasch model offer Multi Facet Rasch Model
(MFRM), that developed by Mike Linacre, which provided much better
analysis. By the MFRM analysis, result provided can explain how severe and
lenient raters in assessing the items, assessing the level of raters’ consistency,
correcting test participants' scores by the severity raters, assessing the
functioning of rating @ﬁaﬁd Qgec@’ro’rers’ bias interactions
(Englehard, 2013, @ h%ﬂl” shows that fairness

and justice in o ssment 6dgmen’r can be

occommodo’re@nc
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