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M  t h  d I n t r o d u c t i o n M e t h o d sI n t r o d u c t i o n M e t h o d s    o d u c   o 
Instead of performing a multivariate regressionH  h f  ff t d  i  tThe literature suggests that there exists a Instead of performing a multivariate regression,How much of an effect does going toThe literature suggests that there exists a

i ifi t “ i t h l ff t” th t i which fails to take into account the influence of factorsHow much of an effect does going tosignificant “private school effect” – that is, which fails to take into account the influence of factors
t lti l l l i d l d l i

o  uc  o  a  e ec  does go g osignificant private school effect that is,
st dents ho attend pri ate schools tend to at multiple levels, we examined several models usingi t  h l h    th students who attend private schools tend to a u p e e e s, e e a ed se e a ode s us g

Hierarchal Linear Modeling (HLM) Estimating modelsprivate school have on a math scorep
have higher academic achievement We Hierarchal Linear Modeling (HLM). Estimating modelsprivate school have on a math score...have higher academic achievement. We g ( ) g

using HLM allows us to layer students within schools
p

examine whether this effect (as measured by using HLM allows us to layer students within schoolsexamine whether this effect (as measured by
th hi t t t) i lt within countries and properly account for those effects30scores on a math achievement test) is a result within countries and properly account for those effects.
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30scores on a math achievement test) is a result

f ffi i t f h l b 2 4 .55 2 5.2 5
of more efficient use of school resources by
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y

private schools or whether this effect can be 2 0 8 9 2 2 .3 3 2 3 .2 125private schools, or whether this effect can be 2 0 .8 9
explained by increased stratification by socio-explained by increased stratification by socio-

i i i M  d  l 17.3 520
economic status in private schools – two M o d e l s17.3 520
economic status in private schools two

d i t th i th t t i th
M o d e l s

Ef f tpredominant theories that compete in the 15Ef f ect  p p
literature Does the private school effect M d l 1  P i t  h l   C t l

15
o nliterature. Does the private school effect Model 1: Private schools + Controlso n 

disappear when controlling for either resources Model 2: Private schools + Individual family background + controls10mat hdisappear when controlling for either resources Model 2: Private schools + Individual family background + controls
4 3 7 4 .2 110mat h 

or for socio-economic status? Model 3: Private schools + Individual family background + School 
4 .3 7 4 .2 1

t estor for socio economic status? Model 3: Private schools + Individual family background + School 
5

t est
level family background + controls5 sco re level family background  controls

M d l 4  P i t  h l   I di id l f il  b k d  S h lModel 4: Private schools + Individual family background + School0 y g
level family background + Resources + controls

0
level family background + Resources + controls

Model 5: Private schools + Resources + controls8 25 Model 5: Private schools + Resources + controls- 7.8 2 - 6 .9 4-5
Model 6: Private schools + Individual family background + School 

6 .9 4
Model 6: Private schools  Individual family background  School 

l l f il  b k d  R   (R *P i t  
D  t    &   V   i  b l  

level family background + Resources + (Resources*Private -10D a t a   &   V a r i a b l e s
y g (

schools) + controls
10

None Indiv Family Indiv & School Resources AllD a t a   &   V a r i a b l e s schools) + controlsNone Indiv. Family Indiv. & School Resources All
Background Level FamilyBackground Level Family

Data was collected from the 2003 TIMSS BackgroundData was collected from the 2003 TIMSS Background
survey and the 2006 PISA survey. In the TIMSS, we when controlling forsurvey and the 2006 PISA survey. In the TIMSS, we

l l d t i h d t b t i t C o n c l u s i o n...when controlling for… PISAonly analyzed countries where data about private C o n c l u s i o n...when controlling for… PISAy y p
school status was available We studied 398 750

C o n c l u s i o n(in addition to sex  country's GDP  TIM SSschool status was available. We studied 398,750 (in addition to sex, country s GDP, TIM SS
The results from the regressions suggest that the15-year-old students from 56 countries in the PISA l  it  i )
The results from the regressions suggest that the15-year-old students from 56 countries in the PISA language, community size)

g gg
private school effect is significant when controlling forand 88,626 13-year-old students from 17 countries

language, community size) private school effect is significant when controlling forand 88,626 13 year old students from 17 countries
i th TIMSS sex language community size and country’s GDPin the TIMSS. sex, language, community size, and country s GDP.

Whil b th t lli f h l dWhile both controlling for school resources and
To compensate for missing data we used

While both controlling for school resources and
controlling for indi id al famil backgro nd lo er theTo compensate for missing data, we used controlling for individual family background lower theResults  models 1 6  PISAmultiple imputation (using the Proc MI procedure

g y g
“private school effect ” neither does so drastically ThisResults  models 1-6  PISAmultiple imputation (using the Proc MI procedure

i S S hi h h C C l i h ) d
private school effect, neither does so drastically. ThisResults, models 1 6, PISA

in SAS, which uses the MCMC algorithm) and suggests that both improved school resources andin SAS, which uses the MCMC algorithm) and
i t d fi ti

suggests that both improved school resources and
i di id l f il b k d h l li it dModel 1 Model 2 Model 3 Model 4 Model 5 Model 6imputed five times. individual family background have only limitedModel 1 Model 2 Model 3 Model 4 Model 5 Model 6

Intercept 404 10 * 358 56 * 185 51 * 171 55 * 333 00 * 170 58 *p individual family background have only limited
l t f d ibi h th i t h l

Intercept   404.10 *   358.56 *   185.51 *   171.55 *   333.00 *   170.58 *

We also included GDP country-level data explanatory power for describing why the private schoolCOUNTRY LEVELWe also included GDP country-level data p y p g y p
effect exists

COUNTRY LEVEL
GDP 0 14 0 09 0 05 0 04 0 13 0 04from the World Development Indicators 2006 and effect exists.GDP 0.14 0.09 -0.05 -0.04 0.13 -0.04from the World Development Indicators 2006, and

fill d i i i d t ith lt f th CIA SCHOOL LEVELfilled in missing data with results from the CIA In Model 6 not shown in the chart we include
SCHOOL LEVELed ss g da a esu s o e C

World Factbook
In Model 6, not shown in the chart, we include

i t ti ff t f i t h l t t d h l
Private School    24.55 *    17.35 *    -7.82 *    -6.94 +    22.33 * 2.76World Factbook. interaction effects for private school status and schoolSmall tow n (3000-15 000) 17 54 * 13 66 * 0 68 -2 39 8 86 * -2 49 e ac o e ec s o p a e sc oo s a us a d sc oo

resource variables In the PISA (results shown in table to
Small tow n (3000-15,000)    17.54    13.66 0.68 -2.39     8.86 -2.49
T (15 000 100 000) 28 26 * 21 57 * 1 02 5 48 15 22 * 5 61The dependent variable examined was resource variables. In the PISA (results shown in table toTow n (15,000-100,000)    28.26 *    21.57 * -1.02    -5.48 +    15.22 *    -5.61 +The dependent variable examined was (

left) the interaction terms were not significantCity (100 000 - 1 000 000) 40 80 * 30 23 * -5 85 + -11 47 * 23 28 * -11 56 *respondent’s score on a mathematics test. Other left), the interaction terms were not significant,City (100,000  1,000,000)    40.80    30.23    5.85 +   11.47    23.28   11.56 respondent s score on a mathematics test. Other
i bl t k f t d t d h l suggesting that efficiency of resource use is notLarge City (>1,000,000)   360.37 *   297.71 * 72.16 61.68   308.36 * 61.51variables were taken from student and school suggesting that efficiency of resource use is not

t d b th d t (If th i ifi t
g y ( , , )

Average parents' years of
principal questionnaires These fit in the following supported by the data. (If there were significantAverage parents  years of 
principal questionnaires. These fit in the following supported by the data. (If there were significant

interaction terms it might suggest that the effect ofeducation     4.47 *     4.01 *     3.99 *
general categories: individual family interaction terms, it might suggest that the effect ofAverage # of books in home 0 32 * 0 32 * 0 32 *general categories: individual family g gg

having more school resources was not as large in private
Average # of books in home     0.32     0.32     0.32 
P ti f t d t ithbackground, school level family background, having more school resources was not as large in privateProportion of students w ith a background, school level family background,

h l i t h l t t d schools as in public schools; this would support thedictionary at home 29 31 24 51 24 12school resources, private school status, and schools as in public schools; this would support the
ffi i t) th SS ( t h i t bl )

dictionary at home 29.31 24.51 24.12
P ti f t d t ith

, p ,
controls Controls included respondent’s sex efficiency argument). In the TIMSS (not shown in table),Proportion of students w ith a controls. Controls included respondent’s sex, efficiency argument). In the TIMSS (not shown in table),

th i ti l t f th ffi i thcalculator at home 37 30 * 36 27 * 36 29 *
whether the language of the test was the same as there is some partial support for the efficiency theory,calculator at home    37.30    36.27    36.29 

P ti f t d t ithwhether the language of the test was the same as p pp y y
though the BIC statistics suggest that Model 5 is a betterProportion of students w ith a 

the language spoken at the respondent’s home though the BIC statistics suggest that Model 5 is a bettercomputer at home 62.27 * 57.60 * 57.85 *the language spoken at the respondent s home,
i f th it th h l i l t d i fit than Model 6

computer at home    62.27    57.60    57.85 
Proportion of students w ith asize of the community the school is located in, fit than Model 6.Proportion of students w ith a s e o e co u y e sc oo s oca ed ,

and country’s GDP Though some slight Addi i t l f h l l l f ilstudy desk at home 36.03 * 35.50 * 35.56 *and country’s GDP. Though some slight Adding in controls for school-level familystudy desk at home    36.03    35.50    35.56 
Size of an average <test

y g g
differences were necessary efforts were made to

g y
background does cause a more drastic change in

Size of an average <test differences were necessary, efforts were made to background does cause a more drastic change inlanguage> class     0.41 *     0.81 *     0.45 *
keep the variables used in the TIMSS and the PISA

g g
diminishing the private school status coefficient though

g g
Number of computers at schoolkeep the variables used in the TIMSS and the PISA

bl
diminishing the private school status coefficient, thoughNumber of computers at school 

comparable. attending a private school still has a statisticallyper student 1.39 -4.95 3.6comparable. attending a private school still has a statistically
i ifi t ff t (th h ti i th PISA

p
How unaffected by shortage of

Family background variables included the significant effect (though negative in the PISA – moreHow  unaffected by shortage of 
Family background variables included the significant effect (though negative in the PISA more

research would be necessary to determine why this is theresources (index)     4.72 *    17.18 *     4.75 *
number of years of education the respondent’s research would be necessary to determine why this is the( )

School size 0 69 * 1 45 * 0 70 *number of years of education the respondent s y y
case) There are many possible explanations for this The

School size     0.69     1.45     0.70 
H ff t d b h t fparents had and whether the following case). There are many possible explanations for this. TheHow  unaffected by shortage of parents had and whether the following

i f d i th d t’ h common theory is that this is due to peer effects Doesresources * Private school 0 43possessions were found in the respondent’s home: common theory is that this is due to peer effects. Does
b i d hi h f i t d t hi h

resources  Private school 0.43
C t t d t * P i t 11

p p
dictionary computer calculator and study desk being around higher-performing students cause higherComputers per student * Private -11dictionary, computer, calculator, and study desk. being around higher performing students cause higher

f i th i di id l? D hi h h lClass size * Private school -0.27
To obtain school level family background performance in the individual? Does a higher school-Class size  Private school 0.27
To obtain school level family background p g

level socioeconomic status relate to parents puttingINDIVIDUAL LEVEL
variables the responses of each student surveyed level socioeconomic status relate to parents putting

Sex 16 77 * 16 20 * 16 40 * 16 42 * 16 79 * 16 42 *variables, the responses of each student surveyed
ithi h l d S h l more pressure on the school to maintain higherSex   -16.77 *   -16.20 *   -16.40 *   -16.42 *   -16.79 *   -16.42 *

within a school were averaged. School resource more pressure on the school to maintain higher
i ? f i

Whether language of the test is a sc oo e e a e aged. Sc oo esou ce
variables included the average class size the academic standards? Are there fewer academic

g g
the same as language at home 13 76 * 9 48 * 8 71 * 8 62 * 13 58 * 8 62 *variables included the average class size, the academic standards? Are there fewer academic

di ti ? M h i t d t i
the same as language at home    13.76     9.48     8.71     8.62    13.58     8.62 g

number of computers per student the school’s disruptions? More research is necessary to determineParents' years of education     1.44 *     1.24 *     1.24 *     1.24 *number of computers per student, the school s p y
which competing explanation might explain the story

y
Number of books at home 0 09 * 0 09 * 0 09 * 0 09 *size and how much the school principal thought which competing explanation might explain the storyNumber of books at home     0.09     0.09     0.09     0.09 size, and how much the school principal thought

th h t f i h l ff t d better Variables that might be appropriate forWhether student has a dictionary 
the shortage of various school resources affected better. Variables that might be appropriate fory

at home 13 41 * 12 50 * 12 51 * 12 51 *the shortage of various school resources affected
instruction An index was created to relate measuring these factors are available in the PISA andat home    13.41    12.50    12.51    12.51 

Wh th t d t h l l tinstruction. An index was created to relate measuring these factors are available in the PISA and
TIMSS i i th ill b th t t A th

Whether student has a calculator 

several similar of these school shortage variables TIMSS, so examining these will be the next step. Anotherat home 8 14 * 7 54 * 7 54 * 7 54 *several similar of these school shortage variables, , g p
possible explanation of the private school effect to

at home     8.14     7.54     7.54     7.54 
Wh th t d t h twhich held together well; a Cronbach’s Alpha test possible explanation of the private school effect toWhether student has a computer which held together well; a Cronbach s Alpha test

l h f 93 f th SS d 89 examine will be school autonomy for which someat home 16 47 * 14 87 * 14 87 * 14 87 *gave an alpha score of .93 for the TIMSS and .89 examine will be school autonomy, for which someat home    16.47    14.87    14.87    14.87 
Wh th t d t h t dgave an alpha score of .93 for the TIMSS and .89

f th PISA variables exist in the PISA.Whether student has a study 
for the PISA. variables exist in the PISA.

desk at home 3.81 * 3.10 * 3.10 * 3.10 *desk at home     3.81     3.10     3.10     3.10 


