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Abstract

The purposes of this research were to study the differential item functioning
between male and female students for numeracy subsection of the national test and to
analyze the causal of differential item functioning to a numeracy subsection of the
national test. The research sample consisted of 464,532 of third grade students in the
academic year 2014, which included 224,615 male students and 239,917 female
students. The research instrument was a 27 items of numeracy test developed by the
Office of the Basic Education Commission in 2014, which were analyzed through basic
statistics and logistic regressions. The research findings were as follows: there were 5
uniform differential items functioning and 22 nonuniform differential items
functioning, The sizes of the different functional influences of the national test found
that the sizes of the different functions were very small, all 27 items, which showed that
the test of this numeracy subsection was the quality of straightness in the issue in the
aspect of fairness of the examiners with different genders, which was different from the
results of the test of the different functions of the numeracy subsection of the national
test.

The causes of the test measures the numeracy subsection of the national test
that performed different functions were very small in terms of sizes. The male students
had more opportunities to get more numbers of the answers in this test than female
students due to the reason that male students seem to be interested in the subjects of
mathematics, science, experiment, engine, adventure, sports, fighting. Therefore, the
test with the scopes of the subjects that interest male students would give more chances
for male students to answer more questions in the test correctly than female students

Keywords: Differential item functioning, Numeracy, National test (NT)
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Model 1. W= 7o+ 1 X + 7,6, +13(Ginj)

Logistic Regression

Case Processing Summary

Unweighted Cases’ N Percent

Selected Cases  Included in Analysis | 464532 100.0

Missing Cases 0 .0

Total 464532 100.0
Unselected Cases 0 .0
Total 464532 100.0

a. If weight is in effect, see classification table for the total

number of cases.

Dependent Variable Encoding

Original Value | Internal Value

We 0

an 1

QU

Variables in the Equation

B S.E. Wald Df Sig. Exp(B)

Step 0 Constant 171 .003 3.368E3 1 .000 1.186
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Variables not in the Equation

Score df Sig.
Step 0  Variables group 3.943E3 1 .000
score 9.226E4 1 .000
Group by score 3.327E3 1 .000
Overall Statistics 9.351E4 3 .000
Block 1: Method = Enter
Omnibus Tests of Model Coefficients
Chi-square Df Sig.
Step1  Step 1.049E5 3 .000
Block 1.049E5 3 .000
Model 1.049E5 3 .000
Model Summary
-2 Log Cox & Snell R | Nagelkerke R
Step likelihood Square Square
1 535720.525° 202 270

a. Estimation terminated at iteration number 4 because

parameter estimates changed by less than .001.
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Classification Table"

Predicted
score item N1 Percentage
Observed e an Correct
Step 1  score item N1 e 137943 74522 64.9
an 65848 186219 73.9
Overall Percentage 69.8
a. The cut value is .500
Variables in the Equation
B S.E. Wald df Sig. Exp(B)
Step 1°  group -.240 .019 154.974 1 .000 786
score 231 .001 3.748E4 1 .000 1.259
Group by score .000 .002 .000 1 988 1.000
Constant -2.279 .014 2.730E4 1 .000 102

a. Variable(s) entered on step 1: group, score, groupbyscore.

Model 2. W= 7o+ 0X; + 7,6,

J
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Case Processing Summary

Unweighted Cases’ N Percent

Selected Cases  Included in Analysis | 464532 100.0

Missing Cases 0 .0

Total 464532 100.0
Unselected Cases 0 .0
Total 464532 100.0

a. If weight is in effect, see classification table for the total

number of cases.

Dependent Variable Encoding

Original Value | Internal Value

Wel 0

A1} 1

U

Block 0: Beginning Block

Classification Table™’

Predicted
score item N1 Percentage
Observed 7t an Correct
Step 0 scoreitem N1 H@ 0 212465 0
an 0 252067 100.0
Overall Percentage 543

a. Constant is included in the model.

b. The cut value is .500
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Classification Table™’

Predicted
score item N1 Percentage
Observed a0 an Correct
Step 0 scoreitem N1 Hf 0 212465 0
an 0 252067 100.0
Overall Percentage 54.3
Variables in the Equation
B S.E. Wald df Sig. Exp(B)
Step 0  Constant 171 .003 3.368E3 1 .000 1.186
Variables not in the Equation
Score df Sig.
Step 0  Variables group 3.943E3 1 .000
score 9.226E4 1 .000
Overall Statistics 9.347E4 2 .000

Block 1: Method = Enter
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Omnibus Tests of Model Coefficients

Chi-square Df Sig.
Step1  Step 1.049E5 2 .000
Block 1.049E5 2 .000
Model 1.049E5 2 .000
Model Summary
-2 Log Cox & Snell R | Nagelkerke R
Step likelihood Square Square
1 535720.525" 202 270

a. Estimation terminated at iteration number 4 because

parameter estimates changed by less than .001.

Variables in the Equation

B S.E. Wald Df Sig. Exp(B)

Step I'  group -241 007 | 1.322E3 1 .000 786
score 231 001 | 7.439E4 1 .000 1.259
Constant | -2.279 010 | 4.880E4 1 .000 102

a. Variable(s) entered on step 1: group, score.

LOGISTIC REGRESSION VARIABLES Nul

/METHOD=ENTER score

/CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5).




Model 3. Wi= 7o+ 1 X

&4

Case Processing Summary

Unweighted Cases’ N Percent
Selected Cases  Included in Analysis 464532 100.0]
Missing Cases 0 0
Total 464532 100.0|
Unselected Cases 0 .0
Total 464532 IO0.0I

a. If weight is in effect, see classification table for the total

number of cases.

Dependent Variable Encoding

Original Value

Internal Value

AR

an

U

Block 0: Beginning Block
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Classification Table™’

Predicted
score item N1 Percentage
Observed a0 an Correct
Step 0 scoreitem N1  H@ 0| 212465 |
an 0f 252067 100.0
Overall Percentage 54.3
a. Constant is included in the model.
b. The cut value is .500
Variables in the Equation
B S.E. Wald df Sig. Exp(B)
Step 0  Constant 171 .003 3.368E3 1 .000 1.186
Variables not in the Equation
Score df Sig.
Step 0  Variables score 9.226E4 1 .000
Overall Statistics 9.226E4 1 .000

Block 1: Method = Enter

Omnibus Tests of Model Coefficients

Chi-square Df Sig.

Step1  Step 1.036E5 1 .000
Block 1.036E5 1 .000

Model 1.036E5 1 .000
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Model Summary
-2 Log Cox & Snell R | Nagelkerke R
Step likelihood Square Square
1 537041.784" .200 267

a. Estimation terminated at iteration number 4 because

parameter estimates changed by less than .001.

Classification Table"

Predicted
score item N1 Percentage
Observed a0 an Correct
Step 1  score item N1 7 147496 64969 69.4
an 76455 175612 69.7
Overall Percentage 69.6
a. The cut value is .500
Variables in the Equation
B S.E. Wald Df Sig. Exp(B)
Step 1" score 233 001 7.588E4 1 .000 1.262
Constant -2.419 .010[ 6.291E4 1 .000 .089

a. Variable(s) entered on step 1: score.
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Statistics
score
N Valid 464532
Missing 0
Mean 11.5021
Std. Deviation 4.85236

Between-Subjects Factors

Value Label N
Gender 0 female 101893
1 male 101253
ability -1 Low 103718
1 hight 99428

Tests of Between-Subjects Effects

Dependent Variable:score item N1

Type III Sum of]
Source Squares df Mean Square F Sig.
Corrected Model 19179.029° 3 6393.010[ 4.141E4 .000
Intercept 58498.797 1 58498.797| 3.789ES5 .000
Gender 78.632 1 78.632| 509.323 .000
ability 18445.031 1 18445.0311 1.195ES5 .000
Gender * ability 1.874 1 1.874 12.137 .000
Error 31362.112| 203142 154
Total 108633.000[ 203146
Corrected Total 50541.141 203145
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Tests of Between-Subjects Effects

Dependent Variable:score item N1

a. R Squared = .379 (Adjusted R Squared = .379)

Profile Plots

Estimated Marginal Means of score item N1

0.807

0.6077

0.40

Estimated Marginal Means

0.207

ability

T
hight

Gender

—female
——male

Type III Sum of]
Source Squares df Mean Square F Sig.
Corrected Model 19179.029" 3 6393.010[ 4.141E4 .000
Intercept 58498.797 1 58498.797| 3.789ES5 .000
Gender 78.632 1 78.632] 509.323 .000
ability 18445.031 1 18445.031| 1.195ES .000
Gender * ability 1.874 1 1.874 12.137 .000
Error 31362.112| 203142 154
Total 108633.000[ 203146
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