/,'li \

Check for

updates
JFMSE 30(3), pp. 1065~1074, 2018. www.ksfme.or.kr
S gdmsAT, M30AH HM3T, SH3S, 2018. https://doi.org/10.13000/JFMSE.2018.06.30.3.1065

PISA 2012 58 AFE7IREE7IA Y & EI7] 22 A&
B 3(BFLPE) ¥4

o= - 2ol Xl
(=0istl - FS=0Hstn)

An Analysis of the Big-Fish-Little-Pond-Effect in PISA 2012 Computer-based

Mathematical Assessment

Hyesook KIM - Hyeji KIL*
(Daegu University - ¥Chungbuk National University)

Abstract

Based on the previous study (Kim & Ham, 2014), which confirmed the negative effect of the school
average ability on students’ individual self-concept (i.e. the Big-Fish-Little-Pond Effect, BFLPE) using PISA
2012 paper-and-pencil assessment results, the purpose of this study is to investigate the existence of
BFLPE in computer-based assessment. Based on PISA 2012 data set which was composed 1,443 students
aged 15 at 134 secondary schools for computer-based mathematical assessment, we employed two level
hierarchical linear model. We found that (a) the proportion of between school variance in total dispersion
is as small as 6% in the self - concept of mathematics; (b) the assumption that the main individual and
school characteristics are the same, the higher the school average achievement, the lower the self-concept
of mathematics, which supports that the BFLPE existed for both types of assessment; (c) there were school
type, educational computer for students, parent counseling participation, class atmosphere, and belonging
sense of school, which had significant influence on self-concept of mathematics. The results implies that
the affective characteristics such as the self-concept of mathematics formed over a long period of time are
influenced by the reference group, and that this phenomenon exists regardless of the type of assessment.

Key words : Big-Fish-Little-Pond effect (BFLPE), Self-concept for mathematics, Computer-based mathematical
assessment, Two-level hierarchical linear model
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<Table 1> Sampling and Analysis Target
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Number of Students

Number of Schools

Total Sampling Target

5,201 156

Final Analysis Target

1,443 134
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<Table 2> Measurement Variables
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Area Variables Explanation
Dependent variable | Self-Concept for Mathematics Belief or evaluation of your own mathematical ability
Gender Female 1, Male 0

Parental SES

Family socio-economic status

Student level Mathematics Ability

Average of five Plausible Values in math achievement

Self-direct Learning Hours

Self-directed learning hours per week for math

Private Tutoring Hours

Private tutoring hours per week for math

School Average Ability**

Average of students’ mathematics achievement by
school

School type

Private 1, Public 0

Number of students per
mathematics teacher

Number of students taught by one mathematics teacher

Computer Ratio

Percentage of educational computers per student

Mathematical Activities

Degree of mathematics-related activities out of
curriculum activities

Student-centered Classroom

Behavior**
School level

The extent to which mathematics teachers show
student-centered classroom behavior during class

Class Atmosphere**

The degree of the math class atmosphere for
concentration

School Climate

Teacher factors affecting school climate

Parent Participation™

The extent to which parents participate in
student-related counseling

Dropout Rate

Percentage of students who dropped out of all students

Teacher-Student Relationship**

Recognition of student's teacher-student relationship

Belonging to School**

Awareness of students' belonging to school

School Autonomy

Teachers’ awareness of school autonomy on major
decision-making issues

* Among the factors indicated through factor analysis, the variables are composed mainly of the factors having the highest

correlation with the affective characteristics

** A school-level variable that is constructed based on the responses of the student-level questionnaire.
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<Table 3> Descriptive Statistics of Variables in Hierarchical Linear Model

Area Variables Number of Mean SD Min Max
Cases
Dependent variable |  Self-concept for Mathematics 1443 -0.38 0.95 -2.18 2.26
Gender 1443 0.46 0.50 0.00 1.00
Parent SES 1443 0.01 0.72 -2.93 1.82
Student level Mathematics Ability 1443 555.79 94.54 182.75 830.12
Self-direct Learning Hours 1443 9.67 8.34 0.00 4.00
Private Tutoring Hours 1443 1.53 1.35 0.00 4.00
School Average Ability 134 553.11 61.99 393.86 732.65
School type 134 0.46 0.50 0.00 1.00
Number of students per 134 13321 | 53.57 1502 | 355.00
mathematics teacher
Computer Ratio 134 0.39 0.48 0.07 3.38
Mathematical Activities 134 0.77 0.35 0.00 1.00
Smdem{:‘etflr:‘ioflassmom 134 0.18 0.30 -0.84 0.67
School level g
Class Atmosphere 134 0.20 0.39 -93 1.46
School Climate 134 0.08 1.15 -4.93 2.85
Parent Participation 134 27.27 25.29 0.00 100.00
Dropout Rate 134 1.33 2.12 0.00 16.00
Teacher-Student Relationship 134 -0.12 0.32 -0.87 0.92
Belonging to School 134 -0.33 0.27 -0.87 0.92
School Autonomy 134 -0.28 0.61 -1.81 1.60
teht Al B4 F st 7k BAl] Ak
m. g1+t Zat - e
HlZol 6% % ¥H= Ao et
stof| CH3H RfopHLEe] stm BEAFT Y| S, 2ARYPNA Fo A 4 SuEA W
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_ . : el Fdadrt gles dnigth ol A
o st S wglo] EEA e 7 Rp e o
- } . ) = FH7 B4 A3Kim & Ham, 2014)0]4]
= % 5 A o o
AFAE A g SAT)E 00622 UEE o g g aew zangdy w8 o
b sk 7 BARS 0.88% St ZF FAke] W) AW sy B4 wWole] o Hrlm Awy 2
3l & Holglth el F4E gt 3k #Ake ARS- sk 99.75%, A 30.68%°] 3l st
H]-E&(Intra Class Correlation: ©]3} ICC)2 0.06°. %2
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<Table 4> Random Effect for students’ self-concept for mathematics

2 ZIV(BFLPE) &4

Basic model

Conditioned Model

Random Effect Variance S.E. Variance S.E.
School level 0.06 0.25 0.00015 0.01
Student level 0.88 0.94 0.61 0.78
ICC 0.06 0.00
Explained Variance
School level(%) 0.06(99.75)
Student level(%) 0.27(30.68)
2. 8lof Tk xfopHdol Y2 Dlxl= A9l el di@ Aodel RH dae wA
stm 4 ol L Qo vehth & FRYAEL B S
90 zamgdl gu wdase O ATIE GIAES Sad g 9w 4
W ohew o = 74437]1:1}7“}01]&1 BFLPE 01%01 Fag
AA, sl BEH FegHE see o = R

<Table 5> Students’ and Schools’ characteristic

that affects students’

self-concept for mathematics

Variables Coefticient S. E t p-value
Intercept -0.17 0.04 -4.57 0.00
<Level 1: Student level>

Gender (female) -0.26 0.05 -4.96 0.00
Parent SES 0.16 0.05 3.56 0.00
Mathematical Ability 0.01 0.00 14.83 0.00
Self-directed Learning Hours 0.01 0.00 3.68 0.00
Private Tutoring Hours 0.06 0.03 1.83 0.07
<Level 2: School level>

School Average Ability -0.00 0.00 -5.47 0.00
School Type (Private) -0.13 0.05 -2.76 0.01
Number of students per teacher 0.00 0.00 0.01 0.99
Computer Ratio -0.15 0.04 -3.52 0.00
Mathematical activities 0.03 0.08 0.38 0.70
Student-centered Classroom Behavior 0.00 0.07 0.03 0.98
Class Atmosphere 0.15 0.06 2.59 0.01
School Climate 0.01 0.02 0.52 0.60
Parent Participation -0.00 0.00 -2.12 0.04
Dropout Rate 0.01 0.01 0.94 0.35
Teacher-Student Relationship 0.00 0.08 0.04 0.97
Belonging to school 0.22 0.09 2.54 0.01
School autonomy -0.06 0.04 -1.53 0.13
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