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ABSTRACT

This research is part of the development of quantitative literacy instruments for elementary school students. This study aims to
analyze the characteristics of items from the device, namely the validity of the internal structure, the reliability of internal
consistency, and the differential item function [DIF]. The instruments developed were 40 multiple-choice items constructed from
interpretation, representation, calculation, assumptions, analysis, and communication skills. Furthermore, the device was tested on
480 elementary school students in Semarang City and Demak Regency, Indonesia. The collected data were analyzed using the
Rasch Model approach to determine the characteristics of the items. The results showed 30 items out of 40 things that had valid
criteria with Outfit ZSTD values between -2.0 and +2.0. The instrument's reliability has the right standards with a Cronbach Alpha
(KR-20) value of 0.70, and item reliability has particular criteria with an item reliability value of 0.99. Then, from 30 valid items,

free from DIF with the mantel-haenszel probability value for each item is more than 0.05.
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Introduction

Quantitative literacy is a habit of thinking
that involves understanding, beliefs, and
mathematical dispositions in everyday life
(Wilkins, 2010). Sweet and Strand (2006) also
outlined quantitative literacy is the ability to
understand and process statistical information.
Furthermore, Hallet (2003) describes gquantitative
literacy as the ability to identify, understand, and
use quantitative arguments in everyday contexts.
Then, Mayes (2014) explained that quantitative
literacy is the use of numbers and arithmetic to
measure context to understand phenomena so that
they can make decisions. So it can be concluded
that quantitative literacy is the ability to reason in
managing information in numbers and statistics in
various everyday contexts.

Quantitative literacy is one part of
mathematical ability. This is under Otanrio
Education (2014), which explains that quantitative
literacy is one of the dimensions of mathematical
literacy, apart from spatial literacy and numerical
literacy. Furthermore, Lange (2006) explains that
mathematical literacy consists of spatial,
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numerical, and quantitative literacy. Then it is
consistent with Ministry of Education Regulation
No. 22/2006 described that the purpose of
Mathematics in elementary schools includes:
understanding mathematical concepts, applying
concepts, using reasoning, explaining
mathematical ideas and statements, solving
problems, and communicating mathematical ideas
(Irawan, 2019).

The Association of American Colleges and
Universities [AACU] describes that quantitative
literacy has six dimensions: 1) interpretation
ability is the ability to examine graphs and table
information, 2) representation is the ability to
conceptualize information in geometric patterns,
mathematical models, and charts, (3) calculation
is the ability to use arithmetic operations in
solving problems, 4) assumptions is the ability to
interpret information in the form of a story, 5)
analysis is the ability to analyze information based
on quantitative data analysis in solving problems,
and 6) communication skills is the ability to
conceptualize problem-solving in the form of

mathematical models. (Steen, 2001).
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Quantitative literacy has an essential role in
improving society's quality of life, Burdette and
McLoughlin (2010) which states that quantitative
skills are necessary for higher education,
employment, and active and wise citizens. Then
Wilkins (2010) describes that quantitative literacy
enables a person to function in society. Then
Irianto and Febrianti (2017) explained that one
must be a literate person to improve the quality of
self.

However, the quantitative literacy of
Indonesian students has many problems. As the
Trend results in International Mathematics and
Science Study [TIMSS] in 2015 reported, the
mathematical ability of Indonesia's fourth-grade
students ranked 45th out of 50 countries with 397
points (TIMSS, 2016). The results of the Program
for International Student Assessment [PISA] in
2015 reported that the mathematical abilities of
Indonesian students at the age of 15 occupy 63
places in 69 countries. The power of Indonesian
students at levels 5 and 6 is only 0.8%, and those
at levels below 2 are 42.3% of the total number of
Indonesian student participants (OECD, 2018).
The evidence above confirms that Indonesian
students' quantitative literacy is low, with low
mathematical ability indicators.

By following up on these problems, it is
necessary to increase quantitative literacy by
creating effective mathematics learning. The
learning process can run effectively if it considers
individual differences between students (Martony,
2019). A guantitative literacy test is needed so that
the teacher can know individual differences to
create effective learning (Suwarsono, 1987)

A good test must have valid items, be
reliable, and be free from DIF, as well as
quantitative literacy tests. Cohen and Swerdlik
(2010) describe that a good test is a valid and
reliable test. Then Sumintono and Widhiarso
(2015) explain that validity is one of the concepts
determining an instrument's quality. Furthermore,
Goodwin and Leech (2003) describe that fact is
the most basic consideration in developing and
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evaluating tests. Besides, Dorans and Holland
(1992) explain that DIF refers to differences in
items between two groups of comparable
examinees.

Schuhmann has researched quantitative
literacy et al. (2005); Bookman et al. (2008);
Burdette and McLoughlin (2010); and Rafianti et
al. (2018) with research focusing on quantitative
literacy skills assessment. Furthermore, Wilkin's
(2010) research focuses on finding quantitative
literacy measurement models with constructs of
belief, cognition, and disposition dimensions
using  Exploratory  Factor Analysis and
Confirmatory Factor Analysis.

The studies related to quantitative literacy
focus on aspects of assessment without analyzing
the instruments used. Then also focus on parts of
the analysis of the validity of measurement
models using factor analysis. So the novelty of
this study is to analyze the characteristics of
quantitative literacy instrument items using the
Rasch Model with different constructs consisting
of interpretation, representation, calculation,
assumptions, analysis, and communication skills.

Literature Review
Quantitative Literacy

Quantitative literacy is part of mathematical
literacy, spatial literacy, and numerical literacy
(Lange, 2006; Otanrio, 2014). Quantitative
literacy requires understanding and mathematical
skills, such as numbers, odds, change, and
relationships. Wilkins (2010) quantitative literacy
is a habit of thinking that involves cognitive,
belief, and attitudes towards mathematics in
everyday life. It can be said that quantitative
literacy has a functional knowledge of
mathematical content, reasoning skills, and a
positive attitude towards mathematics.
Furthermore, Steen (2001), quantitative literacy is
a person's ability to reason and think
mathematically to function in collecting
guantitative content. Besides, Sweet and Strand
(2006), quantitative  literacy  refers to
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understanding and statistical
information.

Meanwhile, Hallet (2003), quantitative
literacy can identify, understand, and use
quantitative arguments in everyday contexts.
Meanwhile, Mayes (2014) states that quantitative
literacy is the use of numbers and arithmetic to
measure context to understand phenomena so that
they can make decisions. Based on these experts'
descriptions, it can be concluded that quantitative
literacy is the ability to reason to solve problems
in the form of numbers, arithmetic, and statistics
from various contexts and everyday life.
Individuals with good quantitative literacy skills
will be able to reason and solve quantitative

managing

problems from multiple contexts and everyday life
situations. They can understand, make arguments
with quantitative evidence, and communicate
these arguments.

Quantitative literacy consists of 4 essential
elements: counting, measurement, proportional
reasoning, descriptive statistics, and basic
probability (Mayes, 2014). The Association of
American Colleges and Universities (in Steen,
2001) states that quantitative literacy has six
dimensions, namely 1) interpretation ability, 2)
representation ability, 3) calculation ability, 4)
assumption ability, 5) analysis ability and 6 )
communication skills. The descriptions of the six
indicators are presented in the following table 1.

Table 1: Dimensions of Quantitative Literacy

No Dimensions

Description

1 Interpretation
tables

Ability to review the information presented in graphs and

2 Representation  Ability to conceptualize information into geometric patterns,
mathematical models, and graphs

3 Calculation

Ability to use arithmetic operations to solve problems

4 Analysis

Ability to analyze information based on quantitative data

analysis in solving problems.

5 Assumption

Ability to interpret problem-solving results from information

in the form of story problems.

6 Communication Ability to conceptualize problem-solving in the form of a

mathematical model

Validity

Validity means measuring what you want to
measure (Field, 2005). Wijanto (2008) states that
reality is related to whether variable measures
what is being measured. Furthermore, Azwar
(1987) says that validity means the extent to
which a measuring instrument's accuracy and
accuracy (test) in performing its measuring
function. Besides, Cohen and Swerdlik (2010)
argue that test validity is an assessment or
estimate of how well a test measures what is to be
measured in a particular context.

The internal structure's validity is the
accuracy of the item in measuring the defined
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measuring construct through theory. The concept
of internal structure validity is the same as
construct validity. That is, they both know the
validity based on the measuring construct. This is
reinforced by Goodwin and Leech (2003). They
state that fact based on the internal structure is the
accuracy of a test's internal components with a
measuring construct, one of which can be
analyzed by Confirmatory Factor Analysis. Then,
Mardapi (2008) states that construct validity refers
to the extent to which the test measures the
concept of a theory, which is the basis for
preparing the trial, which can be proven through
the test's internal structure. The statistical analysis
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used to determine this validity is the model item
accuracy index specified by the infit coefficient
and Outfit in Rasch modeling (Sumintono &
Widhiarso, 2015).
Reliability

Crocker and Algina (2008) argue that
reliability is the consistency of scores produced by
tests. Mardapi (2008) states that the reliability
principle shows that the measurement results are
relatively the same if the measurement is repeated
on the same object. According to Sumintono and
Widhiarso (2015), reliability explains how far a
measure made multiple times will produce the
same information. Naga (2013) states that data
reliability is the level of data confidence. Based on
the expert opinion above, it can be concluded that

reliability is the level of consistency/stability of
the measurement data.

The method of estimating reliability in this
study uses the internal consistency estimation
method. This method is a way of knowing the
consistency of an item by measuring one
instrument, then calculating the reliability
coefficient as a determinant of the reliability
criteria. The reliability coefficient used is the KR
20 reliability coefficient. According to Naga
(2013), Kuder Richardson's reliability coefficient
was stated in 1937, which applies to dichotomous
data. The general criteria for determining the
reliability of data based on the KR reliability
coefficient are presented in Table 2.

Table 2: General Criteria KR Reliability Coefficient

KR Reliability Coefficient Criteria Reliability Information

a<0,5 Not Acceptable Not Reliable

0,5<a<0,6 Less Not Reliable

0,6<0<0,7 Problematic Not Reliable
0,7<0<0,8 Acceptable Reliable
0,8<a<0,9 Good Reliable
09<a Very Good Reliable

Differensial Item Fungtion (DIF)

Dorans and Holland (1992) stated that DIF
refers to differences in item performance between
two comparable groups of examinees. DIF
detection in this study refers to two different
groups, namely the male and female genders.
Suppose the probability value of the haenszel coat
is more than 0.05. In that case, the item is not
detected by DIF, which means that the item's
performance for the person with the same ability
who comes from two different groups (male and
female sex) is the same.

Methods

Quantitative literacy instruments were
developed as many as 40 multiple-choice items
constructed from interpretation, representation,

www.psychologyandeducation.net

(Naga, 2013: 241)

calculations,  assumptions,  analysis,  and
communication skills. Three mathematicians and
3 measurement experts then assessed the things to
determine the validity of their contents. After the
instrument was valid in range, it was tested on 480
elementary school students in Semarang City and
Demak Regency, Indonesia. The collected data
were analyzed using the Rasch Model approach
with assumptions of fit items, fit person,
unidimensional items, local independence, group
invariance.

Data Analysis

The data analysis in this study is the Rasch
Model Analysis. The Rasch model is a
mathematical formula related to the probability of
the outcome when one person answers an item
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with the person's characteristics and item
(McArthur, 1987). In full, the data analysis is

presented in Table 3

Table 3: Data Analysis Techniques

. Analytical o
No  Aspect of Analysis Approach Criteria
1 Assumption of the Rasch Model

Fit items and fit Rasch Model Fit items and fit persons if -2.0 <ZSTD <+2.0 (Boone, et

person al, 2014)

Unidimensional Rasch Model  Unidimensional assumptions are met if the value of the test
variant > 20% (Reckase, 1979)

Local Independence Rasch Model  Assumptions of local independence are met if the residual
correlation value < 0.20 (Christensen et al., 2016).

Group Invariance Rasch Model Examination of group invariance can be guided by an

increase invalid scores along with ability levels (Kang et
al. 2018)

2 Characteristics of items

The validity of Rasch Model
Internal Structures

items have valid internal structure criteria, if the outfit
value is ZSTD: -2.0 <ZSTD <+2.0 (Boone, et al, 2014).

Item and Instrument

Rasch Model The

instrument would have reliable criteria if the

Reliability reliability coefficient KR-20 > 0.70 (Naga, 2013)
Items have reliable criteria, if the value of Item Reliability
> 0.67 (Fisher, 2007)

Differential Item Rasch Model The items are free from DIF if the Mantel-Haenszel

Function [DIF].

probability is > 0.05

Results

Before analyzing the item characteristics of
quantitative literacy instruments using the Rasch
Model, it must meet the Rasch Model's
assumptions. The assumptions are 1) item fit and
person fit, 2) unidimensional, 3) local
independence, and 4) group invariance. The first
assumption is checking the item fit and person fit.

The purpose of this assumption is to determine the
appropriateness/suitability of items and persons
with the Rasch Model. Initially, the number of
items was 40 items, and the number of people was
480. After analysis, 10 misfit items and 65 misfit
people with ZSTD values outside the -2.0 <ZSTD
<+2.0 criteria. Misfit items and person misfits are
presented in Table 4.

Table 4: Misfit Item dan Person

Misfit Total Number
Item 10 Item 35, 28, 25, 22,27,39,21,2,31,9
Person 65 Person 216, 115, 179, 124, 169, 426, 110, 23, 20, 241, 287, 400, 371, 202, 118, 164,

105, 452, 163, 58, 455, 442, 347, 136, 257, 162, 327, 8, 270, 187, 247, 186, 14,
391, 325, 242, 249, 125, 213, 19, 324, 148, 181, 106, 201, 250, 129, 354, 245,
121, 271, 67, 350, 474, 104, 68, 368, 305, 383, 428, 256, 31, 183, 217, 57

Then the misfit items and the misfit person
are eliminated from the data analysis. The
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remaining items and person are analyzed again
until they show the fit items and person fit results.
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The fit items' works are presented in table 3, and
the relevant person results are presented in Table

5.

Table 5: Fit Item Results

EN TO PT-
TR TA mo INpIT  OYUTFN Measy BX MA
CO MEA T AC TC

Y L N sur DE RE T oy ITE

NU s T ST LM ZS M ZS o E p ooy M
MB OR SE NS T Ns T o0 XP o oo

ER E Q D Q D o

36 149 414 22 11 10 18 11 17 A .34 67. 69. ITE

8 0 24 4 0 M36

24 160 415 .10 .11 10 18 10 17 B .34 64 67. ITE

7 9 25 1 4 M24

8 77 415 125 13 10 10 10 .7 C .32 80. 8. ITE

9 8 23 2 6 M8

17 150 414 21 11 10 10 10 1.2 D .34 67. 68 ITE

4 7 28 9 8 M17

38 160 411 .08 .11 10 13 10 12 E .34 63. 67. ITE

5 6 27 7 1 M38

33 99 415 8 12 10 5 10 7 F .33 77. 78 |ITE

3 6 29 3 1 M33

13 118 415 62 .12 10 10 10 7 G 34 71. 74 ITE

5 5 28 6 5 MI3

11 37 413 218 18 10 4 10 1 H 28 90. 91. ITE

5 1 24 8 3 M1l

23 95 412 94 12 10 6 10 2 | .33 76 78 ITE

4 1 30 7 8 M23

26 83 415 114 13 10 4 98 -1 J .33 80. 81 ITE

3 31 2 3 M26

4 152 414 19 11 10 5 10 6 K .34 67. 68 ITE

2 3 31 9 5 M4

29 164 414 05 11 10 8 10 4 L .34 63 66 ITE

3 2 30 8 8 M29

30 226 409 -67 11 10 9 10 0 M .31 58 63 ITE

3 0 29 9 2 M30

18 70 415 138 14 10 2 10 0 N .32 83 84 ITE

1 0 31 6 0 Mi8

40 153 413 17 11 99 -2 10 0 O .34 69. 68 ITE

0 35 0 3 M40

6 137 415 37 11 99 -2 99 -1 o 34 72. 71 ITE

35 3 0 Ms

32 262 414 -103 11 99 -2 95 -8 n .30 65 66. ITE

32 9 2 M32

34 166 413 .02 11 98 -6 99 -2 m .34 67. 66. ITE

36 1 5 M34
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EN TO PT-
TR TA MO INFIT OUTFI MEASU EXMA
CO MEA AC TC
Y L UN SUR DE RE T Y ITE G
NU SC T £ L M ZS M ZS co E OB EX M
MB OR SE NS T NS T RR XP % P%
ER E Q D Q D .
14 128 415 49 11 99 -2 97 -5 I 34 73. 72. ITE O
.36 7 6 Mi14
16 197 415 -31 .10 98 -5 96 -9 k 33 64. 63. ITE O
.35 6 6 M16
20 354 415 -234 14 97 -3 .87 -9 j .21 85 85 ITE O
.26 5 3 M20
7 286 413 -133 .11 97 -7 .92 - i .28 69. 70. ITE O
1.0 .33 2 3 M7
37 178 413 -11 .11 .96 - .95 - h 33 68. 65. ITE O
1.0 1.1 .38 5 1 M37
1 103 414 82 12 9% -6 .95 -5 g .34 77. 77. ITE O
.38 8 3 M1
19 193 414 -28 .10 .96 - .94 - f 33 65. 63. ITE O
1.3 1.3 .38 0 8 M19
3 180 414 -13 .11 .96 - .93 - e .33 67. 64. ITE O
1.3 1.5 .39 9 9 M3
15 107 415 J7 12 94 -9 95 -6 d 34 79. 76. ITE O
.39 3 5 Mi15
10 405 413 -457 36 95 .0 .40 - c .08 98. 98. ITE O
1.7 .22 1 1 M10
5 235 415 -72 .10 .95 - .90 - b 31 64. 63. ITE O
1.7 1.8 .38 1 4 M5
12 202 413 -37 .10 .95 - .92 - a .33 65. 63. ITE O
1.8 1.7 .40 9 3 M12
ME 167 413 00 12 10 .0 97 -2 72. 72
AN 5 8 0 3 6
SD. 79. 14 121 .05 .04 10 .12 1.0 89 8.8
8
Table 6: Fit Person Result
PT-
ENTR TOT EXA MAT
v AL COU MEAS ME(I)_D INFIT OUTFIT MEAI;SUR cT CH  PERS
NBlégl SF(Q:EO NT URE SE MN ZS MN ZS COR EX OOIZS E(?/(()P ON
SQ TO SQ TD R P.
34 7 30 -1.37 49 153 1.7 195 1.9 A 45 700 81.3 34 L
.07
326 7 30 -1.37 49 145 15 186 1.8 B .45 76.7 81.3 326P
10
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PT-
ENTR TOT EXA MAT
Y AL COU MEAS MECI)_D INFIT OUTFIT MEAESUR CT CH PERS
NBLé';:' SF(;S NTURE st "MIN Zz5 MN Z5 COR EX OOZS Ej/zp ON
sQ TD SQ TD R. P
48 6 30 -162 52 143 13 18 16 C .46 800 842 48L
12
255 7 30 -137 49 114 6 18 17 D .45 767 813 255L
29
418 5 30 -191 56 169 1.6 176 13 E .47 767 869 418L
03
333 16 30 25 .40 135 26 171 16 F.06 .37 500 655 333L
18 7 30 137 49 130 11 167 14 G 45 700 813 18L
23
399 8 30 -114 46 105 3 161 15 H .44 767 786 399L
36
154 12 30 -39 41 130 18 161 16 1.14 .41 600 692 154P
75 8 30 -114 46 144 17 158 14 J.11 44 700 786 75L
349 6 30 -162 52 109 4 156 12 K .46 867 842 349L
34
16 9 30 .94 44 103 2 155 14 L .43 833 760 16P
35
13 9 30 .94 44 106 4 153 14 M .43 767 760 13L
34
192 7 3 -137 49 111 5 153 12 N 45 767 813 192L
34
413 5 30 -191 56 133 9 153 10 O .47 833 869 413L
23
21 13 30 .23 40 127 18 151 14 P.16 .40 600 675 21L
43 11 30 .57 42 146 24 146 13 Q .42 500 713 43L
08
191 14 30 .07 40 127 19 146 12 R .39 700 662 191P
16
172 9 30 94 44 133 14 142 12 S.19 .43 700 760 172P
54 13 30 .23 40 127 19 142 12 T 40 533 675 54P
18
36 11 30 .57 42 133 18 142 12 U 42 567 713 36P
16
127 9 30 .94 44 139 17 131 9 V 43 633 760 127L
17
438 7 30 -137 49 133 11 139 10 W 45 767 813 438L
22
61 12 30 -39 41 139 23 138 11 X .41 467 692 361L
13
373 12 29 .29 42 116 11 137 11 Y .40 69.0 684 373L
25
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PT-
ENTR TOT EXA MAT
Y AL COU MEAS MECI)_D INFIT OUTFIT MEAESUR CT CH PERS
NBLég' SF(;S NTURE st "MIN Zz5 MN Z5 COR EX O;ZS Ej/zp ON
sQ TD SQ TD R. P
441 5 30 -191 56 137 10 134 7 Z 47 833 869 441P
25
120 16 30 25 40 133 25 132 9 12 37 500 655 120L
88 14 30 .07 .40 128 20 124 7 .19 39 500 662 88P
88 14 30 .07 40 128 20 124 7 19 39 500 662 88P
45 7 3 -137 49 8 -6 .70 -6 z.58 .45 833 813 45L
304 15 30 09 40 82 -15 73 -6 y.52 .38 700 653 304L
342 26 30 223 56 .82 -4 60 -5 x.38 23 867 867 342P
93 9 30 .94 44 82 -8 71 -8 w .43 833 760 93P
57
140 23 30 148 46 81 -8 66 -4 v.45 29 800 778 140L
477 13 30 .23 40 80 -15 71 -8 ub6 .40 733 675 477P
292 10 30 .75 43 80 -11 78 -6 t56 .42 800 735 292P
46 9 30 .94 44 80 -9 67 -9 s59 .43 833 760 46P
224 16 30 25 40 80 -17 71 -6 rb53 37 767 655 224L
445 21 30 109 43 79 -12 70 -3 q.48 .32 833 725 445P
233 13 30 .23 40 79 -16 72 -8 p.b56 .40 867 675 233L
200 29 30 38 103 79 1 20 -5 034 .13 967 967 290L
134 10 30 .75 43 78 -12 66 -10 n.60 .42 80.0 735 134P
303 10 30 .75 43 78 -12 66 -10 m .42 800 735 303L
60
111 10 30 .75 43 77 <12 71 -8 159 42 800 735 111P
457 16 30 25 40 77 -20 69 -7 k.55 .37 767 655 457P
133 8 30 -114 46 76 -10 .62 -1.0 j.62 .44 833 786 133L
155 11 30 .57 42 76 -15 67 -10 i.60 .42 833 713 155P
295 24 30 170 48 75 -9 55 -7 h.47 27 833 808 295P
12 8 30 -114 46 75 -1.0 .62 -1.0 g.63 .44 833 786 12L
274 10 30 .75 43 75 -14 63 -11 f.62 .42 800 735 274L
432 7 3 -137 49 74 -9 59 -10 e64 .45 833 813 432P
83 6 30 -162 52 74 -8 58 -8 d.65 .46 867 842 83L
51 19 30 74 41 73 20 64 -6 c.55 .34 833 687 51P
130 15 30 09 40 71 -25 64 -9 b.60 .38 833 653 130P
152 9 30 .94 44 70 -15 58 -13 a.66 .43 833 760 152P
MEAN 121 29.9 40 43 100 0 97 0 723 726
SD. 43 4 79 05 15 8 24 6 86 5.9

Based on table 3, it can be explained that the
number of items originally was 40 items. Ten
things were eliminated from the data analysis, so
there were still 30 items. All remaining items have
a ZSTD Outfit value of -2.0 to +2.0. Furthermore,
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based on table 4, it can be explained that the initial
number of people was 480, then 65 people were
eliminated so that there were still 415 people. All
remaining persons have a ZSTD Outfit value of -

2.0 to +2.0. So it can be concluded that the 30
6016
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items and 415 people fit the Rasch model and
qualify to be analyzed using the Rasch Model. In

summary, the results of the fit item and fit person
analysis are presented in table 7.

Table 7: Results of the Item Fit and Person Fit Tests

Category Total Misfit Total Fit Total
Item 40 item 10 item 30 item
Person 480 person 65 person 415 person

The  second  assumption is the
Unidimensional Item. This assumption explains
that each item must measure just one ability. The

unidimensional results of the items in this study
are presented in table 8.

Table 8: Item Unidimensional Results

Table of RAW RESIDUAL Variance (in Eigenvalue units)

-- Empirical -- Mod
eled
Total raw Variance in = 39. 100. 100.0
observations 8 0% %
Raw Variance explained by = 9.8 246 21.9
measures % %
Raw Variance explainedby = 26 6.6 5.9%
persons %
Raw Variance explainedby = 7.1 17.9 16.0
items % %
Raw unexplained Variance = 30. 754 100. 78.1
(total) 0 % 0% %
Unexplained Variance in1st = 17 42 56
contrast % %
Unexplained Variance in = 16 40 53
2nd contrast % %
Unexplained Variance in3rd = 14 3.6 4.8
contrast % %
Unexplained Variance in4th = 14 35 47
contrast % %
Unexplained Variance in5th = 1.3 33 44
contrast % %

Based on table 6, it can be explained that the
value of the Raw Variance Explained by
Empirical Measures is 24.6%, exceeding 20%, so
the Unidimensional item's assumptions are met.
So it can be concluded that things only measure
quantitative literacy and meet the requirements to
be analyzed using the Rasch Model.

The third assumption is the local
independence. This assumption explains that the
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answers generated between test takers and
between items do not affect each other. The
results of the regional autonomy of the things in
this study are presented in Tables 9, and the
results of the person's local independence shown
in Table 10.
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Table 9: Local Independence Results of Items
LARGEST OBSERVATION
RESIDUAL CORRELATIONS
USED TO IDENTIFY
DEPENDENT ITEM

COR EN EN
REL- TR TR
ATIO Y Y
N NU NU
MB ITE MB ITE
ER M ER M
-17 5 ITE 24 ITEM
M5 24
-17 17 ITE 20 ITEM
M17 20
-.15 8 ITE 32 ITEM
M8 32
-15 1 ITE 18 ITEM
M1 18
-.15 18 ITE 32 ITEM
M18 32
-14 6 ITE 32 ITEM
M6 32
-14 11 ITE 36 ITEM
M11 36
-14 14 ITE 18 ITEM
M14 18
-13 5 ITE 17 ITEM
M5 17
-13 13 ITE 24 ITEM
M13 24

Table 10: Local Independence Results of Persons
LARGEST OBSERVATION
RESIDUAL CORRELATIONS
USED TO IDENTIFY

DEPENDENT PERSON
COR EN EN
REL- TR TR
ATIO Y Y

N NU NU

MB PER MB PER
ER SON ER SON
- 13 243 243 387 387P

-67 103 103 448 448 P
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-.66 102
-66 204
-.65 27
-64 120
-63 285
-63 215
-.63 55
-.63 77

L
102
L
204 P
27P
120
L
285
L
215
L

55 L
77L

243 243 L
315
206
446

315P
206 P
446 L

425 425P

339 339L

379 379L

462 462 P

Based on table 9, it can be explained that all
residual correlations have a value of less than
0.20, so the assumption of independence between
items is fulfilled. Furthermore, based on table 10,
it can be explained that all the values of residual
correlations have a value of less than 0.20, so the
assumption of independence between persons is
fulfilled. So it can be concluded that the answers

between items and between-person do not
influence each other and qualify to be analyzed
using the Rasch Model.

The final assumption is group invariance.
This assumption explains that all groups of person
abilities (high - low) invariably refer to the item's
characteristic curve. The results of group
invariance in this study are presented in table 11.

Table 11: Results of Group Invariance

ENTRY DATA SCORE DATA AVERAGE SE. OUTF PTMEA

NUMBER CODE VALUE COUNT % MEASURE MEAN MNSQ CORR. ITEM

11 ekl 2 0# -.39 34 .00 ITEM11
0 0 376 91 -.46 .04 1.1 -.24
1 1 37 9 .20 .16 1.0 24

18 0 0 345 83 -51 .04 1.0 -31 ITEM18
1 1 70 17 15 A2 1.0 31

8 0 0 338 81 -.49 .04 11 -23 ITEMS
1 1 77 19 -.01 10 11 .23

26 0 0 332 80 -.52 .04 1.0 -31 ITEM26
1 1 83 20 .09 .10 1.0 31

23 il 3 1# -41 .26 .00 ITEM23
0 0 317 77 -.53 .04 1.0 -.30
1 1 95 23 .03 .09 1.0 .30

33 0 0 316 76 -.53 .04 1.0 -29 ITEM33
1 1 99 24 .02 10 11 .29

1 il 1 0# -15 .02 ITEM1
0 0 311 75 -.57 .04 9 -.38
1 1 103 25 12 .10 1.0 .38

15 0 0 308 74 -.58 .03 9 -39 ITEM15
1 1 107 6 13 .10 1.0 .39

13 0 0 297 712 -.54 .04 11 -28 ITEM13
1 1 118 28 -.05 .08 1.0 .28
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ENTRY DATA SCORE DATA AVERAGE SE. OUTF PTMEA

NUMBER CODE VALUE COUNT % MEASURE MEAN MNSQ CORR. ITEM

14 0 0 287 69 -.59 .04 1.0 -36 ITEM14
1 1 128 31 .03 .08 1.0 .36

6 0 0 278 67 -.59 .04 9 -35 ITEM6
1 1 137 33 .00 .08 1.0 .35

36 ekl 1 0O# 34 .05 ITEMS36
0 0 265 64 -.54 .04 11 -.24
1 1 149 36 -15 .08 1.1 24

17 folale 1 0# -.33 .00 ITEM17
0 0 264 64 -.57 .04 1.0 -.28
1 1 150 36 -.10 .08 11 .28

4 ekl 1 O# -.16 .01 ITEM4
0 0 262 63 -.59 .04 11 -31
1 1 152 37 -.08 .07 1.0 31

40 folale 2 0# -42 34 .00 ITEMA40
0 0 260 63 -.61 .04 1.0 -35
1 1 153 37 -.04 .07 1.0 .35

24 0 0 255 61 -.56 .04 11 -25 ITEM24
1 1 160 39 -.15 .07 11 25

38 Hx 4 1# .07 47 .06 ITEMS38
0 0 251 61 -.58 .04 1.0 =27
1 1 160 39 -13 .07 1.1 27

29 il 1 0# -15 .02 ITEM29
0 0 250 60 -.60 0.4 1.0 -.30
1 1 164 40 -.10 0.7 1.0 .30

29 ekl 2 0# -1.00 .32 -05 ITEM34
0 0 247 60 -.63 .04 1.0 -.36
1 1 166 40 -.05 .07 1.0 .36

37 faleka 2 0# -.37 .39 .00 ITEM37
0 0 235 57 -.66 .04 9 -.38
1 1 178 43 -.05 .07 1.0 .38

3 flekal 1 O# -1.08 -04 ITEM3
0 0 234 57 -.67 .04 9 -.39
1 1 180 43 -.04 .06 9 .39

19 il 1 0# 31 .04 ITEM19
0 0 221 53 -.68 .04 9 -.38
1 1 193 47 .08 .06 1.0 .38

24 0 0 218 53 -.67 .04 9 -35 ITEM16
1 1 197 47 -.10 .06 1.0 .35

12 ekl 2 0O# -97 10 -05 ITEM12
0 0 211 51 -.70 .04 9 -.40
1 1 202 49 -.08 .06 9 40

30 Hrx 6 1# 01 34 .06 ITEM30
0 0 183 45 -.66 .04 9 -.29
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ENTRY DATA SCORE DATA AVERAGE SE. OUTF PTMEA
NUMBER CODE VALUE COUNT % MEASURE MEAN MNSQ CORR. ITEM
1 1 226 55 -.20 .06 1.1 .29
5 0 0 180 43 -.75 .04 9 -38 ITEM5
1 1 235 57 -13 .06 1.0 .38
32 ekl 1 0O# -1.04 -.04 ITEM32
0 0 152 37 - 73 .05 9 -.32
1 1 262 63 -21 .05 1.0 .32
7 kel 2 0# -.07 .08 .03 ITEMY
0 0 127 31 -79 .05 9 -.33
1 1 286 69 -.23 .05 1.0 .33
20 0 0 61 15 -.90 .07 8 -26 ITEM20
1 1 354 18 -31 .04 1.0 .26
10 ekl 2 0# -.48 .09 -01 ITEM10
0 0 8 2 -1.64 12 A4 -.22
1 1 405 98 -.37 .04 1.0 22

Based on table 11, it can be explained that
the average measure for each item always
increases, meaning that it meets the group
invariance. So it can be concluded that the
characteristics of things are still fixed and do not
depend on the ability of test-takers and qualify to
be analyzed using the Rasch Model.

After all, assumptions are met; the next step
is to analyze quantitative literacy items'
characteristics using the Rasch Model approach.

The aspects of the things to be interpreted are: 1)
the validity of the internal structure of the items,
2) the reliability of objects and instruments, and 3)
DIF

The validity of Internal Structures

The internal structure's validity is the
accuracy of the items in measuring the defined
constructs through theory. The results of the fact
of the internal system are presented in table 12.

Table 12: Results of Internal Structure Validity

PT-
ENTR TOT EXA MAT
v AL COU MEAS MECI)_D INFIT  OUTFIT MEAI;SUR o ocH mE
'\élé';f SRCEO NT. URE SE "MN zs MN zs coO Ex O(ZS E:/ZP M
SQ TO SQ TD RR. P
36 149 414 22 11 108 18 110 17 A 34 674 690 ITE 0
24 M36
24 160 415 10 11 107 18 109 1.7 B 34 641 674 ITE 0
25 M24
8 77 415 125 13 109 10 108 7 C .32 802 826 ITE O
23 M8
17 150 414 21 11 104 10 107 12 D 34 679 688 ITE 0
28 M17
38 160 411 08 11 105 13 106 12 E .34 637 671 ITE 0
27 M38
33 99 415 89 12 103 5 106 .7 F 33 773 781 ITE 0
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PT-
ENTR TOT EXA MAT

v AL COU MEAS MECI)_D INFIT  OUTFIT MEAESUR aocH e

';Lé';f SF(;S NT. URE " SE "MN 28 MN z5 cO EX O(:S Ej/zp M
SQ TO SQ TD RR. P

29 M33

13 118 415 62 12 105 10 105 7 G 34 716 745 ITE 0
28 M13

11 37 413 218 .18 105 4 101 1 H 28 908 913 ITE 0
24 M11

23 95 412 94 12 104 6 101 2 130 33 767 788 ITE 0
M23

26 83 415 114 13 103 4 98 -1 J.31 .33 802 813 ITE 0
M26

4 152 414 19 11 102 5 103 6 K 34 679 685 ITE 0
31 M4

20 164 414 05 11 103 8 102 4 L 34 638 668 ITE O
30 M29

30 226 409  -67 .11 103 .9 100 0 M .31 589 632 ITE O
29 M30

18 70 415 138 14 101 2 100 .0 N .32 836 840 ITE 0
31 M18

40 153 413 17 11 99 -2 100 0 O 34 690 683 ITE 0
35 M40

6 137 415 37 11 99 -2 99 -1 o 34 723 710 ITE 0
35 M6

32 262 414 103 11 99 -2 95 -8 n 30 659 662 ITE O
32 M32

34 166 413 02 11 98 -6 99 -2 m 34 671 665 ITE 0
36 M34

14 128 415 49 11 99 -2 97 -5 136 34 737 726 ITE O
M14

16 197 415  -31 10 98 -5 .9 -9 Kk 33 646 636 ITE O
35 M16

20 354 415 234 14 97 -3 87 -9 j26 21 855 853 ITE 0
M20

7 286 413 -133 11 97 -7 92 -10 i.33 28 692 703 ITE O
M7

37 178 413  -11 11 9 -10 95 -11 h 33 685 651 ITE 0
38 M37

1 103 414 82 12 9% -6 .9 -5 g 34 778 773 ITE 0
38 M1

19 193 414  -28 .10 96 -13 .94 -13 f38 33 650 638 ITE O
M19

3 180 414  -13 11 .9 -13 93 -15 e.39 .33 679 649 ITE 0
M3

6022
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PT-
ENTR TOT EXA MAT
v AL COU MEAS MECI)_D INFIT OUTFIT MEAI;SUR cT CH ITE .
';Lézl SR(’:EO NT URE SE MN ZS MN ZS CO EX O(:S E(?/ZP M
SQ TO SQ TD RR. P.
15 107 415 a7 12 94 -9 95 -6 d 34 793 765 ITE O
39 M15
10 405 413 -4.57 36 9 0 .40 -17 c.22 08 981 981 ITE O
M10
5 235 415 - 72 A0 95 -1.7 90 -1.8 b 31 641 634 ITE O
.38 M5
12 202 413 -.37 10 95 -18 92 -17 a40 33 659 633 ITE O
M12
MEA 167. 413.8 .00 12 100 0 97 -2 723 726
N 5
S.D. 798 1.4 1.21 05 04 10 .12 10 8.9 8.8
Based on table 12, it can be explained that Item and Instrument Reliability
30 items have a ZSTD Outfit value between -2.0 Reliability IS the level of
to +2.0. So it can be concluded that the 30 items consistency/stability of data from the

have valid criteria.

measurement. The results of item and instrument
reliability are presented in table 13.

Table 13: Item and Instrument Reliability Results

SUMMARY OF 415 MEASURED PERSON

RAW MODEL INFIT OUTFIT
SCORE COUNT MEASURE ERROR MNSQ ZSTD MNSQ ZSTD
121 29.9 -.40

MEAN 43 1.00 0 97 .0
S.D. 4.3 A4 .79 .05 15 8 24 .6
MAX. 29.0 30.0 3.82 1.03 1.69 2.6 1.95 1.9
MIN. 3.0 27.0 -2.71 40 .70 -2.5 .20 -1.3
REAL RMSE 45TRUESD .65 SEPARATION 1.44 PERSON RELIABILITY
.67
MODEL RMSE .44 TRUESD .66 SEPARATION 1.51 PERSON RELIABILITY
.69

S.E. OF PERSON MEAN = .04

DELETED:
VALID RESPONSES: 99.7%
PERSON RAW SCORE-TO-MEASURE CORRELATION = .99 (approximate due to
missing data)
CRONBACH ALPHA (KR-20) PERSON RAW SCORE RELIABILITY =.70
(approximate due to missing data)

65 PERSON

SUMMARY OF 30 MEASURED ITEM

RAW COUNT MEASURE MODEL

INFIT OUTFIT
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SCORE ERROR MNSQ ZSTD MNSQ ZSTD
167.5 413.8 .00

MEAN A2 1.00 0 97 -2
S.D. 79.8 1.4 1.21 .05 .04 1.0 A2 1.0
MAX. 405.0 415.0 2.18 .36 1.09 1.8 1.10 1.7
MIN. 37.0 409.0 -4.57 10 94  -18 40 -1.8
REAL RMSE .13 TRUESD 1.20 SEPARATION 8.98 ITEM RELIABILITY .99
MODEL RMSE .13 TRUE SD 1.20 SEPARATION 9.06 ITEM RELIABILITY
.99

S.E. OF ITEM MEAN = .22

DELETED:

10 ITEM

Based on table 13, it can be explained that
the Cronbach Alpha (KR-20) value is 0.70, so the
reliability of the instrument has good criteria,
which means the interaction between 415 people
and 30 items as a whole has good criteria. The
value of the item reliability is 0.99 with special
criteria, which means consistency of answers on
30 items with special criteria. The grouping of
items can be determined through formulas H =

(xseparation*1 by Jooking at the separation value of

8.98. Here are the results and the calculation
process: H — (4x898)+1 — (35,92)+1 — 36,92 — 12,3 OI’ 12

groups of item.

3 3 3

Differential Item Function [DIF]

DIF is the similarity of opportunities for
correct answers on items by respondents from
different groups such as race, ethnicity, and
Gender. The DIF in this study was analyzed by
Gender, with the results presented in table 14.

Table 14: DIF Results by Gender

PE DIF DI PE DIF Dl DIF JO Welch MantelH ITE
RS MEA F RS MEA F CON IN anzl M
ON SUR S. ON SUR S TRA T t df. Pro Pro Siz Nu
CL E E CL E E ST SE b. b. e mbe Na
ASS ASS r me
L a7 17 P 87 17 =11 24 -44 41 .65 .83 .06 1 ITE
0 87 27 M1
P 87 17 L g7 17 A1 24 44 41 .65 .83 - 1 ITE
0 87 27 .06 M1
L -19 15 P -07 .15 -12 21 -58 41 56 .26 - 3 ITE
0 34 63 .17 M3
P -07 15 L -19 .15 A2 21 58 41 56 .26 .17 3 ITE
0 34 63 M3
L 02 15 P 34 15 -32 .22 - 41 A4 .09 - 4 ITE
14 1 50 04 .40 M4
6
P 34 15 L .02 .15 32 22 14 41 A4 .09 .40 4 ITE
6 1 50 04 M4
L -64 15 P -81 .15 A7 21 82 41 41 26 .17 5 ITE
2 51 22 M5
P -81 .15 L -64 .15 -17 21 -82 41 41 .26 - 5 ITE
2 51 22 .17 M5
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PE DIF DI PE DIF Dl DIF JO Welch MantelH ITE
RS MEA F RS MEA F CON IN anzl M
ON SUR S. ON SUR S. TRA T t df. Pro Pro Siz Nu
CL E E CL E E ST SE b. b. e mbe Na
ASS ASS r me
L 29 16 P 44 15 -15 .22 -67 41 b0 .38 - 6 ITE
1 26 37 .10 M6
P 44 15 L 29 .16 A5 22 67 41 bS50 .38 .10 6 ITE
1 26 37 M6
L -1.17 .16 P -1.50 .16 33 .22 14 41 14 15 .39 7 ITE
7 0 14 56 M7
P -150 .16 L -1.17 .16 -33 .22 - 41 14 .15 - 7 ITE
14 0 14 56 .39 M7
7
L 1.25 20 P 1.25 .18 .00 .27 .00 41 1.0 .61 - 8 ITE
0 00 50 .08 M8
P 1.25 .18 L 1.25 .20 .00 .27 .00 41 1.0 .61 .08 8 ITE
0 00 50 M8
L -403 39 P -594 1.0 191 10 1.7 35 .07 .08 .00 10 ITE
0 8 8 4 67 06 M10
P -594 10 L -403 39 -191 1.0 - 35 .07 .08 .00 10 ITE
0 8 17 4 67 06 M10
8
L 232 28 P 2.08 .24 23 .37 .63 40 52 .78 .05 11 ITE
4 94 01 M11
P 208 .24 L 232 .28 -23 .37 -63 40 52 .78 - 11 ITE
4 94 01 .05 M11
L -3 15 P -40 .15 06 .21 27 41 .78 .98 .13 12 ITE
0 70 62 M12
P -40 15 L -35 .15 -06 .21 -27 41 .78 .98 - 12 ITE
0 70 62 .13 M12
L g1 17 P 54 .16 A7 23 71 41 47 53 12 13 ITE
0 89 22 M13
P 54 16 L g1 .17 -17 .23 -71 41 47 53 - 13 ITE
0 89 22 .12 M13
L 35 .16 P .62 .16 -27 .23 - 41 23 .15 - 14 ITE
11 2 48 62 .26 M14
9
P 62 .16 L 35 .16 27 23 11 41 23 .15 .26 14 ITE
9 2 48 62 M14
L 68 .17 P 85 .17 -18 .24 -74 41 46 .24 - 15 ITE
1 06 46 .09 M15
P 85 .17 L .68 .17 A8 24 74 41 46 .24 .09 15 ITE
1 06 46 M15
L -48 15 P -16 .15 -32 .21 - 41 12 .29 - 16 ITE
15 1 11 95 .31 M16
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PE DIF DI PE DIF Dl DIF JO Welch MantelH ITE
RS MEA F RS MEA F CON IN anzl M
ON SUR S. ON SUR S. TRA T t df. Pro Pro Siz Nu
CL E E CL E E ST SE b. b. e mbe Na
ASS ASS r me
5
P -16 .15 L -48 .15 32 .21 15 41 12 .29 31 16 ITE
51 11 95 M16
L 09 .16 P 33 .15 -24 22 - 41 270 57 - 17 ITE
1.1 0 5 68 .02 M17
0
P 33 .15 L .09 .16 24 22 11 41 270 57 .02 17 ITE
00 5 68 M17
L 141 21 P 1.35 .19 .06 .28 .22 40 82 42 .19 18 ITE
9 60 99 M18
P 135 .19 L 141 .21 -06 .28 -22 40 82 42 - 18 ITE
9 60 99 .19 M18
L -15 15 P -39 .14 23 .21 11 41 26 .35 .23 19 ITE
10 90 55 M19
P -39 14 L -15 .15 -23 .21 - 41 26 .35 - 19 ITE
11 0 90 55 .23 M19
1
L 224 19 P -2.46 .21 22 29 .78 41 43 61 .11 20 ITE
2 66 48 M20
P 246 .21 L -2.24 19 -22 .29 -78 41 43 .61 - 20 ITE
2 66 48 .11 M20
L 69 .17 P 1.18 .18 -49 .25 - 40 .05 .06 - 23 ITE
19 9 08 75 .68 M23
6
P 118 .18 L .69 .17 49 25 19 40 .05 .06 .68 23 ITE
6 9 08 75 M23
L 14 16 P .06 .15 09 22 40 41 .68 45 .17 24 ITE
1 80 39 M24
P 06 .15 L 14 .16 -09 .22 -40 41 .68 .45 - 24 ITE
1 80 39 .17 M24
L 114 19 P 1.14 .18 .00 .26 .00 41 1.0 927 - 26 ITE
0 00 2 .02 M26
P 114 18 L 1.14 .19 .00 .26 .00 41 1.0 927 .02 26 ITE
0 00 2 M26
L 12 16 P -02 .15 A4 21 64 41 52 69 .11 29 ITE
0 32 47 M29
P -02 15 L A2 .16 -14 21 -64 41 52 .69 - 29 ITE
0 32 47 11 M29
L -76 .15 P -59 .15 -17 .21 -82 40 41 41 - 30 ITE
5 23 03 .25 M30
P -59 15 L -76 .15 A7 .21 .82 40 41 41 25 30 ITE
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PE DIF DI PE DIF Dl DIF JO Welch MantelH ITE
RS MEA F RS MEA F CON IN anzl M
ON SUR S. ON SUR S. TRA T t df. Pro Pro Siz Nu
CL E E CL E E ST SE b. b. e mbe Na
ASS ASS r me
5 23 03 M30
L -87 15 P -1.19 .15 31 .22 14 41 14 30 .36 32 ITE
6 1 56 14 M32
P -1.19 15 L -87 .15 -31 .22 - 41 14 .30 - 32 ITE
14 1 56 14 .36 M32
6
L g4 17 P 1.02 .17 -29 .24 - 41 23 .05 - 33 ITE
11 2 84 25 .07 M33
8
P 1.02 .17 L g4 .17 29 24 11 41 23 .05 .07 33 ITE
8 2 84 25 M33
L -07 15 P A1 .15 -18 .21 -86 41 39 35 - 34 ITE
0 12 26 .22 M34
P 11 15 L -07 .15 A8 21 86 41 39 3 22 34 ITE
0 12 26 M34
L 36 .16 P 10 .15 26 22 11 40 24 09 .34 36 ITE
7 9 17 11 M36
P 10 15 L 36 .16 -26 .22 - 40 24 .09 - 36 ITE
1.1 9 17 11 .34 M36
7
L 08 .16 P -28 .14 36 .21 1.6 40 09 .17 .39 37 ITE
9 8 24 69 M37
P -28 14 L .08 .16 -36 .21 - 40 09 .17 - 37 ITE
16 8 24 69 .39 M37
9
L 15 16 P .01 .15 A4 22 67 40 50 .34 .17 38 ITE
7 60 09 M38
P 01 15 L A5 .16 -14 22 -67 40 50 .34 - 38 ITE
7 60 09 .17 M38
L A7 16 P A7 .15 .00 .22 .00 40 1.0 .87 .03 40 ITE
9 00 24 M40
P A7 15 L A7 .16 .00 .22 .00 40 1.0 .87 - 40 ITE
9 00 24 .03 M40

Size of Mantel-Haenszel slice: MHSLICE =.010 logits

Based on table 14, it can be explained that
all items have a Manthaenszel probability value
exceeding 0.05, so all of the above items are not
detected by DIF. So it can be concluded that the
function of things in the male and female gender
groups has the same position so that the
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opportunity to answer correctly on the person with
the same ability as the male / female Gender is the
same.

6027



PSYCHOLOGY AND EDUCATION (2021) 58(2): 6008-6032

ISSN: 00333077

Discussions

Several Rasch Model assumptions must be
met before analyzing item fit and person fit,
unidimensional, local independence, and group
invariance. Three assumptions in the Item
Response  Theory:  unidimensional, local
independence, and  parameter invariance
(Hambleton et al., 1991). Then Sumintono and
Widhiarso (2015) also explained that the
instrument development procedure using the
Rasch Model approach consisted of several steps,
namely: 1) verification of assumptions such as
local unidimension and independence, 2) testing
of item fit and person fit.

The item fit and person fit test results
showed that there were 30 out of 40 articles and
415 out of 480 people with ZSTD Outfit values
ranging from - 2.0 to 2.0, so 30 items and 415
people were under the Rasch Model. The criteria
for determining qualified items and fit persons
refer to the opinion of Boone et al. (2014),
describes one of the requirements for checking
right things and suitable persons is guided by the
Outfit Z Standard (ZSTD) value with fit criteria if
-2.0 <ZSTD <+2,0.

The unidimensional test showed the value of
Raw Variance Explained by Empirical Measures
was 24.6%, exceeding 20%, meaning that the
unidimensional assumptions were fulfilled. So it
can be concluded that the items only measure
quantitative literacy abilities. According to
Reckase (1979), the criteria for unidimensional
testing explain that items have unidimensional
standards if the test variant's value is > 20%.

Furthermore, the results of local
independence testing show the value of residual
correlations is less than 0.20, so it meets local
independence. This means that the answers
between items and between people do not affect
each other. The local independence testing criteria

refer to Christensen et al. (2016), who explains
that the object or person is detected locally if the
residual correlation value is> 0.2.

The group invariance test shows that each
item's average measure value always increases,
meaning that the item meets the group invariance
criteria. So it can be concluded that all groups of
person abilities (high - low) invariably refer to the
same grain's characteristic curve. Testing group
invariance can be guided by an increase in
accurate scores along with ability levels (Kang, et
al, 2018).

The validity of Internal Structures

The validity of this study was determined
through evidence of internal structure. Goodwin
and Leech (2003) state that truth based on
evidence of internal structure is the accuracy of
the internal components of a test with a construct
of measure. Then completed by Mardapi (2008),
which states the construct validity refers to the
extent to which the test measures the concept of a
theory as the basis for preparing the test as
evidenced by the internal structure of the test. The
statistical analysis used to determine this validity
is the item accuracy index defined through the
infit and Outfit coefficients in Rasch modeling
(Sumintono and Widhiarso, 2015).

Based on the study results, 30 items have
valid internal structural criteria from 40 items
developed. These items are spread over each
quantitative  literacy dimension, which is
presented in table 15.

Table 15: Distribution of Valid Items on Each Dimension

: . . Item Outfit .

No Dimension Item Indicator Number ZSTD Criteria
1 Interpretation Interpreting graphical information 1 -0,5 Valid
in solving problems 3 -1,5 Valid
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: . . Item Outfit o
No Dimension Item Indicator Number ZSTD Criteria
Interpreting tabular information in 4 0,6 Valid
solving problems 5 -1,8 Valid
6 -0,1 Valid
2 Representation ~ Represent information to geometric 7 -1,0 Valid
patterns 8 0,7 Valid
Represent information to 10 -1,7 Valid
mathematical models 11 0,1 Valid
Represent information to diagrams, 12 -1,7 Valid
graphs, or tables 13 0,7 Valid
3 Calculation Use the calculation operations of 14 -0,5 Valid
addition / subtraction in solving 15 -0,6 Valid
mathematical problems 16 -0,9 Valid
Using multiplication / division 17 1,2 Valid
operations in solving mathematical 18 0 Valid
problems 19 -1,3 Valid
Using mixed count operations in 20 -0,9 Valid
solving mathematical problems 23 0,2 Valid
4 Analysis Analyzing information about story 24 1,7 Valid
items in problem-solving, 26 -0,1 Valid
29 0,4 Valid
30 0 Valid
5 Assumption Assumes results from story item 32 -0,8 Valid
information 33 0,7 Valid
34 -0,2 Valid
36 1,7 Valid
6 Communication Conceptual problem solving the 37 -1,1 Valid
mathematical model 38 1,2 Valid
40 0 Valid
Item total 30 30

Table 15 shows that 30 items have a ZSTD

Outfit value between - 2 to + 2, which means that
all things have valid structural criteria. This is
under Sumintono and Widhiarso (2015) opinion
that the statistical analysis used to determine the
validity of internal structures is the accuracy of
the model item accuracy, selected through the infit
and Outfit coefficients Rasch modeling. Then the
criteria used to check its suitability are based on
the Outfit Z Standard (ZSTD) with a fit value of -
20 <ZSTD <+2.0 (Boone et al., 2014).
Furthermore, the item also spreads, representing
each dimension with the number of questions > 3

www.psychologyandeducation.net

per size. According to Neill (2011) opinion, the
situation states that a domain of measurement
contains at least three items. So it can be
concluded that quantitative literacy instruments
are feasible to use in terms of the internal
structure's validity.

Instrument and Item Reliability
The instrument reliability in this study was
determined through the internal consistency
estimation method. The method is a way to assess
the consistency of items by measuring once and
requiring only one instrument, then calculating the
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reliability coefficient as a determinant of the
reliability criteria (Urbina, 2004). The reliability
coefficient used is the KR 20 reliability
coefficient. The determination of the KR-20
reliability coefficient is based because quantitative
literacy instruments produce dichotomous data.
Therefore KR-20 is suitable for use. This is
consistent with Naga's (2013) opinion, which
explains that the reliability coefficient of Kuder
Richardson was put forward in 1937, which
applies to the dichotomous data.

Based on the results of the study, it can be
seen that the KR-20 reliability coefficient value is
0.70, so the reliability of the instrument has
excellent and acceptable criteria, which means
that the interaction between 415 person and 30
items as a whole has excellent and proper
standards. According to Naga (2013), instrument
reliability criteria can be accepted if 0.7 < KR-20
reliability coefficient < 0.8. This was also
reinforced by Sumintono and Widhiarso (2015),
who explained that reliability was an excellent
criterion if the reliability coefficient value was 0.7
t0 0.8

The value of item reliability is 0.99, so item
reliability has particular criteria, which means
consistency of answers on 30 items has specific
criteria. This is consistent with Fisher (2007) if the
value of item reliability> 0.94 has a particular
item consistency. While based on the separation
value of 1.44, we obtained 12 groups of items.
According to Fisher (2007), grouping items of
more than five groups, indicating the quality of
items with particular criteria.

Differential Item Function [DIF]

According to Dorans and Holland (1992),
DIF refers to differences in the performance of
items between two groups of comparable
examinees. Based on the study results, DIF was
determined through two different groups: male
and female Gender. The results explain that 30
items have a Mantelhaenszel probability value of
more than 0.05, so all the things above do not
contain DIF. So it can be concluded that the
performance of items on the same capable person

www.psychologyandeducation.net

from two different groups (male and female sexes)
is the same.

Conclusion

Based on the results and discussion, it can be
concluded that: 1) 30 items have valid criteria
with Outfit ZSTD values between -2.0 to +2.0 on
each item of the 40 items developed, 2)
Instrument reliability has the right measures with
a Cronbach Alpha (KR-20) value of 0.70, 3)
Reliability 30 items have particular criteria with
the value of item reliability of 0.99 with 12 groups
of objects, 4) 30 articles are free from DIF, with
the Mantelhaenszel probability value on each item
more than 0.05.

Limitations and Future Studies

This research is still limited to the analysis of
quantitative literacy items such as validity,
reliability, and DIF analysis so that further
research will be carried out to analyze quantitative
literacy skills using these items.
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