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EFFECTS OF HOME AND SCHDOL ON LEARNING .E 1
MATHEMATICS, FGLITICAL KNOWLEDGE AND POLITICAL ATTITUDES

by
Ina V.S. Myllis
, Introduction -

The. 1966 release of qua1%tzfaf,Educatipnalf@ppartghi;ﬁ, by James
Cglgman*et al. dndicated that differences among schools contribute little
to diFferences in what students Tearﬁ‘ In fact, the report findings sug-
gested that, compared to home backgraund, schoal had almost a negligible 5
effect on differences in achievement. . {

|
1
1

When .one considers the question-of naturally agcurr1ng var1an§e, the
finding that school is of relatively less importance than pr1qrxstudent
abilities in influencing achievement is not as surprising as it might
appear. Children po$sess a wide range of inherited abilities and are
products of extréﬁe1y:varied pre—%cﬁca] environments; ;he variation in
learning ﬂppartunities-pﬁpvided by schools is quite sqa11 in comparison.

- Still, many fﬁund the Fepaﬁt results to.be contrary to common sense.
That family background accounts for a substantial amaunt of the variation
in ach1evement has not been ser1aus1y guestioned, ut Jencks (1972a) as
. well as others (Bowles and Levin, 1968) were not prepared for the small
vamnunt of variance in a;h1evement exp11c1t1y acgaunted for by var1at1ans
in facilities and curricula. While one would expect: student backgraund
~to be a prErFui‘detéﬂminant of pupil achievement, 1t might a1so be

ant1c1pated that schao1 charasterist1cs would have a s1gn1f1cant 1nf1uence

on performance levels. -+ ‘ . 7

~ Since the resu]ts ‘were nat as expected cantradersy arose aver tech-
nical aspects of the study_ The F1nd1ngs were not /and are not, con51dered
definitive in any SEﬂsei D1sagreemeqts over purpose, procedure and methods
ology abound. "Some aF the mnst nqtab1e cr1t1ques are those by Bowles and

\ : - \

s 7]Abstracted frnm Ina Mu111s, "Effects QF Hgme and ;choai on LaarnTng
Mathematics and Politijcal Knowledge and Att1tudes" (Ph D, d1ssertat1an,
sUn1VErsity nf Ce]ﬂrada, 1978). - ( . | S .
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Levin (1968), Cain and Watts (]970) Hanushek and Kain (1972) and Jencks:
(1972 l;VAIt has been maintained that the data were defective because of
high un=respanse ratés and because of the inaccuraﬂy, inadequacy and .
irreldvance QF the information collected. It has also been suggested that
if the data were analyzed currettly, ‘they might not support the conclusions

S

reachef. , - ‘\ ) x

itics, who scrutinized the regressign-anéTyses used to examine the-
relatipn of student characteristics and school resources to scholastic
achievgment, faund thefmcde1asimp155tic and the implementation of the
ses improper, 1n view of the conclusions reported. In addition to

" those mentioned. ear11er Smith (1972), Coleman (1972) and Mayeske ‘et al.

- (1973) provide deta11ed exp1anatiaﬂs of the pr@b1ems summarized in the .
,'fa]1a'1ng d1scu551an. _ ' ‘

he basic 1ssue is that of how Ja1nt1y exp1a1ned variance should be
. partitioned among explanatory variables. The study used the basic addi-
tive model Ei\' - ‘ o A

i

© Ay = by F byl ¥ bgBy by ey N\

A; = the Achievemént of 1nd1v1dual i - y

Hy = the Home | Backgrcund experiences of. 1nd1v1duaT i \\ ,
B, = the character1stics of the Student Eody 1n the schaa]

where

1nd1v1dua1 i attends \
F% = the Fac111t1es and Curr1cu1um in the school 1nd1v1dua1 1
°7 attends ; , :
Ti = the characteristics of the Teachers in the schao1 1nd1v1dua1
DR | attends .
e, = the error, or residual pgrﬁ1on of. A ‘that cannot be exp1a1ned

, _ by the measured variab1es
and where bH, bB‘ bF and bT are weights assigned tD the var1aus 1nf1uences
7 The ba51c equation was bu11t by add1ng one graup\af variables at a
, t1me w1th the groups being added tngthe equation 1in the order 115ted
, abave. The measure reported as an estimate of the 1mportance of each group
of fariab1es was the add1t1@n ta the proportion of var1aﬁée in achievement
. scores exp]ained (add1t1cn tn R ) when that group. was addea to the: re1at19ne
'.:ship Th1s wcu1d have created no- prab1em if the variab1es had been -
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independent. . “But since thé grcupgiaf explanatory variables were highly
intercorrelated, as the backgrcund characteristics of students are with

the characteristics of the schools they attend, the addition to the propor-
tion of variance in achievement chat each explained was dependent on the
order in which the variables were entered into the regression equation.

If two variables are correlated they share a certain amount of explanatory
power. The shared portion of variance in achieveﬁent which can be
accounted for by-either variable will always be attribyted to that vari-
able which is entered into the regression first. Aéscéding13,-the explana-
tory value of the first variable will be overstated and that of the second
" variable understated,

‘The data from the Equality Df Educatlana1 DpportUn1ty ‘study have been
reana1yzed maﬂy*t1mes However, mast of the analysts (Smith, 1972;
Coleman, 1972; Mayeska, 1972, 1973a) could find few grounds for disagree-
ment with the report finding "that schnols bring 1ittle influence to bear
on a. ch11d‘s achievement that is indt pgendent of his backgrcuﬂd and generai
snc1a1 context" - (Coleman et al., 1966:325) . ' ‘

There have also been a number of studies of the effects of school on
learning based on other 1arge data sets, such as the Jencks and Brown
- (1975) analysis of the Prcgect TALENT data and the International Associa-
tion for the Evaluation of Educational Achievement (IEA) studies (Purves,
,1973 Thorndike, 1973; Comber and Keeves, 1973). However, until a later
1nvest1gat1an of. the prub1em by Coleman (1975) himself, the general find-
ings still indicated that : chau1 had relatively little impact on d1ffer—
‘ences in achievement. - . :

In "Methods and Results in the IEA Studies of Effects of School on
Learning," Coleman (1975) réanaTyzed the data from the IEA studies for
1{terature, reading, and science to demonstrate what he considered more |
appropriate ana1ytic praéedures for. determ1n1ng the néiatlve effects of
school on learning using cross-sectional data. He praoposed combining
each cluster of variables into a signie ;Dmpas1telvarﬁabie and then using
the standardized regression éagfficiénts of the composite variables to
estimate the!ovgrﬁ?i*effeét of each cluster. The anmalytic procedure Was '
: bésicaTTy!a ﬁathraﬁaiysis using the. three derived vardables Df'ﬁﬂme,’typé
of school and program, and school resources. When he applied this

<3



technique to the IEA data, he found a higher relative effect of school
resource variables, compared to home background variables, than had been
previously reported. He also faund;that the relative influence of home
background in determining achievement compared to the relative influence
of school in determining achievement different for specific subject
matters. Reading achievement was more .of an outgrowth of home influences
than achievement in the other two subjects measured--1iterature and
science. This led to another conclusijon--that studies based on tests
related to reading ability, such as some of the studies using the original

. Equality of Educational Opportunity data, will probably underestimate the
general effects of the school as compared to the effects of the home.

To improve and refine our understanding of the educational prgcéss,
we need good estimates of the relative effects on learning of clusters of

variables as well as the relative effects of variables within clusters.
What is needed most to answer questions about the effect of school on
learning is a large-scale contrciled social investigation. However, until
such a large-scale 10ng1tud1nai experiment becomes ethically, p911t1cal1y
and financially pusgible; the best data available will ccnt1nue to be that
from anaiysis of large-scale observational or descr1pt1ve surveys.

Even. though the use of multiple linear regression techn1ques to answer
questions of effects of schooling has often led to disappointing and incon-
clusive results, investigation of the utility of analysis techniques that
can be used with cross-sectional data should be continued and the work of
Coleman (1975) seemed to offer promise. However, Coleman éppiied his
technique to the IEA data post hoc, and was unable to complete a full in-
vestigation of his suggested tecnnique. The present study was designed to
help corrcborate Coleman’s findings based on the IEA studies and to inves-
tigage the utility of the total suggested procedure. It used the proce-
dure suggested by Coleman (1975) .and data c61lected in 1976 by the National
Assessment of Educational Progress to investigate the relative importance
and effect of three clusters of variables--home environment variables,
community and school environment variables, and school instructional
variables--on educational achievement in the areas of mathemat'lc:s, political
knowledge and socio-political attitudes.




The Data

~ Overview of the National Assessment of Educational "rogress :
The National Assessment of Educational Progress is a project. funded

by the U.S. Department of Health, Education and Welfare. The primary pur-

pose of National Assessment is to gather information concerning the degree

to which educational goals are being met nationally and to make this infor-

mation available to the general public and to eaucational decision-makers

so that problem areas can be identified, priorities estab11shed, and pro-

gress over time determined.

In an effort to determine the educatienal atta1nments DF American
youth, National Assessment annually collects achievement data in a variety
of learning areas from nationally representative samples of nine-year-olds,
thirteen-year-olds and seventeen-year-olds--the three age'Teveis that
-generally mark the end of primary, intermediate and secondary education.
Different subject areas are assessed every year, and subjects are peri-
odically reassessed to measure changes in achieﬁement over time. National
Assessment has interviewed and tested more than 750,000 persons since 1969
with'approximateiy 70,000 to 100,000 persons participating each year.

Each subject area assessment evolves from a consensus process, with
the final product being the result of several yearsf work by a great many i
educators, scholars and lay persons from all over the nation. Initiéi1y,'
these people design objectives for each subject area, identifying general
éoa1s they feel Americans should accomplish in the course of their educa-
tieh!_ Tﬁé broad educatiénai objectives used by National Assessment repre-
sent the combined Dpinién of a diverse group of people about what young
people should know and be able to do. '

After careful reviews, these objectives are given to item writers,
-who create both multiple-choice and openiended'measures approprigte to the
objectives. Numerous people from across the country are also inyaived in
the development of the items for these assessments. Panels of specialists
and lay persons review and revise the items before and after the Qa?iaus
phases of field tryouts. To hé1p guard against the possibility of racial,
" ethnic or sexual bias,'many of the reviewers represent minority grbups

When the exercises have passed all the reviews, they are adm1n15teréd
to national probability sampues of the target age groups. RéSandEhtS are

.‘Si



selected in accordance with a carefully constructed, deeply stratified,
mu1ti§5ta§e probability sample design. The procedure guarantees that each
respondent is selected with a known probability. By weighting each respon-
dent's performance inversely to his or her brababi]ity of selection, appro-
priate generalizations can be made to the entire population of nine-year-
olds, thirteen-year-olds or seventeen-year-olds.

National Assessment maintains uniform administration procedures by
tape recording instructions and items and by using trained administrators,
rather than classroom personnel, to conduct assessments. The field staff
is hired on a permanent basis and trained each year'specifica]1y for each
subject area assessment. It should be emphasizéd that National Assessment
sampling procedures, as well as administration procedures, such as a1l ow-
ing more than adequate response times on the paced tapes, were developed
to assure Tow non-response rates both for overall sample coverage and for
specific items. |

Results to multiple~choice exercises are scored by optical scanning
machines. Open-ended responses are categorized according to carefully
developed scoring guides by trained readers who have experience in the
subject area. Again, each sccring’guide represents a consensus of opinion
about which responses are acceptable in terms of the objective being mea-
sured. i

Considering the face validity of the objectives and achievement nea-
sures, the quality of the sample design, the use of trained field person-
nel and the care taken to assess each subject area~-it takes five to six
years to develop, administer, score and anaiyze each assessment~-the
National Assessment data base is appropriate for a number of secandaﬁy

L-1

analyses.. _
F1naT1y, a1thnugh Natiana1 Assessment does not use a longitudinal

design, it is an—ongoing endeavoriy Some of the background variables in-
vestigated in this study have aiready been incorporated into three succes-
sive assessments. As those data are collected from the field and preparnud
for ana1ys1s, there WfTT‘ée opportunities to replicate parts of this study
with data re]ated to different 1éarn1ng areas.



The Sample

Data collection by NAEP in the spring of 1976 was particularly exten-
sive in terms of both learning areas assessed and background variables.
Over 34,000 seventeen-year-olds atteﬁding school were assessed in three
subjects (citizenship, social studies and selected mathematics) and a sub~
stantial amount of new background information was collected. Respondents
answered background questions specific to each learning area, as well as a
number of questions adopted from the Student Questionnaire developed for
use by the National Longitudinal Study of the High School Class of 1972
(NLS) . The‘backgraund questions, numbering over 150, provide information
on traditional home, community and school variables in addition to per-
sonal habits such as time spent watching TV and doing homework.

The target population consisted of seventeen%yéarscids (specifically
students born between October 1958 and September 1959) enrolled in public
or private school. Age-eligible persons who were non-English speaking,
institutionalized or handicapped in such a way that they could not respond
to the exercises as administered were excluded from the sample.

A déep1y stratified, muiti-stage design with oversampling of low-
income and rural areas was used (Benrud et al., 1977). The muTtiaétage ‘
design involved sampling in successive steps or stages to ensure represen-
tation of specific subpopulations and a designed level of precision.

The first stage was the selection of primary sampling units (PSUs),
which consisted of counties or groups of contiguous counties meeting a
minimum size requirement. The PSUs were stratified by region, and within
region by size of community categoires. The regions and size of cgmmuﬁity
' categar%ss'used for stratification are shown in Table 1. From thé stra-
tified list of 1,101 PSUs, a probability sample of 75 PSUs was drawn.

The second stage of the éamﬁTing was the selection of schools. All
" public and private schools in each selected PSU were listed and a prob-
ability sample of schools was then drawn for each sample PSU. Assessment
was conducted in a total of 411 schools. : '

The third stage was the selection of students. Every eligible student
in e;ch‘ée]e¢ted school was listed; a random sample of students was then
drawﬁ and randomly assigned one of the assessment packages scheduled for
that school . o ’



TABLE 1
NATIONAL ASSESSMENT SAMPLING STRATA

Classification Strata

Region Northeast
A Southeast
Central
West

Size of Community The thirteen largest Standard Metropolitan
Stat’stical Areas (SMSAs) based on fourteen-
year-0ld populations in the 1970 Census.

The remaining STVSMSAS with total popula-
tions in excess of 500,000. :

The 162 remaining SMSAs.

Non- SMSA counties with 65 percent or less
of their fourteen-year-old population
classified as rural in the 1970 Census.

Non-SMSA counties with more than 65 percent
of their faurtaen—yearia1d population
classified as rural in the 1970 Census.

At every stage, sampling units were selected with known probabilities.
Thus, an unbiased weight for each respondent can be samputéd as the inverse
of that respondent's probability of selection. Use of ﬁhese weights is,
of course, necessary to avoid¢distortion in pcpu1at1an estimates due to the
d1ffer1ng probabilities of selection.

‘A total of 32,484 respondents were assessed. 'HQWEVEF— nét 311 respon-
dents took all exercises. Exercises were grguped 1ntq booklets and each
respandént completed only one booklet. Approximately 2,500 seventeen-year-
olds attending school responded to éach'booklet. Duz to the sample design,
the students taking each booklet constituted a separate probability sample
of the target paﬁu1éticn of in-school seventeen—year-qids

National Assessment s policy is to take only one class period of a
student's time and to avoid heavy demands on school personnel. Thus, each
booklet takes no more than f1fty minutes to administer,. and there are '
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1imits on the number of booklets that can be administered and students that
can be assessed in any one school.

~Two booklets of mathematics items were administered, each to twice the
usual number of respondents; and nine baoklets containing items related to
political knowledge and socio-political attitudes were administered. The
sample sizes for each booklet are shown in Table 2.

TABLE 2
SAMPLE SIZES
ibje Booklet Number  Sample Size
Mathematics: 1A, 1B 4,984
- 2A, 2B ' 5,030
Political Knowledge and 3 2,465
Socio-Political Attitudes 4 * 2,46)
’ o 5 2,616
6 2,490
7 2,506
8 2,430
9 2,467
10 2,533
1 2,502
Total respondents for mathematics: 10,014
Total respondents for political knowledge

and socio-political attitudes: 22,470

- Bias due to nanﬁresbcnse.is a prabTemzwiEﬁ virtually every sample
survey. However, National Assessment took several steps to assure that
the p1anned national sample size would be achieved. First, due to :school
absenteeism a 1arger random samp]e was selected fur each administration
than was rea]iy neeeded. This larger samp1e size took into account infor-
mation from prior assessments about response rates in various types of .

¢ school. Secondly, a follow-up effort to assess "no-shows" was conducted.
This fo1low-up jncreased the average sample coverage %ram=75§percent to

85 percent.




The Dependent Variables

' To strengthen its analysis and reporting Procedures, National Assessment
has subject matter specialists cluster itens into qroups that relate to
specific content domains. The majority of the items included ir the 1976
assessment were judged to measure achievement in political knowledge,
"values" or socio-political attitudes, and some fundamenta: operaticns in
mathematics. These are the three subjects used as dependent variables in
this study.

The majority of the political knawledge items were concerned with five
content areas. One group of items dealt with re:ngn%tiun of écnstituticnal
rights and understanding of the Taw.” A second cluster of items, which asked
questions about the structure and function of government, covered such con-
cepts as separation of powers and the functions of the various levels of
government. The other three major topics concerned understanding the
electoral process, recognition DF government oFFic1a]s and some knowledge

i

of international affairs.

Questions about political attitudes were concerned with valuing con-
st1tut1enal rights, respect for the opinions of others and willingness to
participate in the political process. The social attitudes items measured
belief in equal treatment for everyone, regardless of their sex, race, or
religious beliefs, willingness to help others in need, and consideration

of the consequences of one's own actions.
’ The mathematics items represented a spec1a11y m@d1f1ed supplement to
the 1972-73 full- scale mathematics assessment. The items were selected to
determine whether seventeen-year-olds could successfully cope with a number
- of basic ﬁamputatiﬂna1 operations. Apprcximately hzlf the items dgait\rith
addition, subtraction, multiplication and division of integers, decimals,
and fractions as well as prnperties of numbers and operations on them, such
as rounding and ordering. The remainder of the items concerned problem
solving, basic proﬁabiTity'and statistics, reading scales and charts., mea- -
surement, geometry, and elementary algebra.

Apprekimate?yfhan the items used to construct the cependent variables
have not been re1eased to the public but are being kept secure by National !

Assessment far use in future reassessménts to measure change -in achievement

N
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" over-time.. The re1eesed 1tems areefu11yl oeumented in ex1st1ng Nat1enai '

_vAssessment pub11sat1nns (Natiana1 Assessmentg197733 1977b) ‘
. - 4 \ . . . S
ThE Eﬂgégendent Var1ab]es oo L |

“The data en‘explenatery var1ab1es were ebteTned from faer sources:

' fuquest1snneires ensyered by students, questienna1res.snswered by_the prin-
cipal of éach school, basic student, leyel information provided by item
adm1nistreters snd U.S. Bureau of the Census 1nfermat1en . Edch of the -
Natienel Assessment questienna1res is listed and susnerﬁzed “below. -

v 1. . Standard NAEP student backgreund quest1ens eenta1ned in eaeh
_beek1et of 1tems--presenee of- newspaper, megazines, 25 bceks ‘and eneycle—‘

. pedia in home; level ef each parent s educat1en state student Iived in at .

- age nine .and_at . -age th1rteen.v ’ e ' : o
f , 2.,i? : 1ementary Student destienna1re, edepted from quest1ans used

) by.the NatIona1 Lsng1tud1nel Study adm1n1stered in cenjunet1en with eaeh Lo
beeklet of: 1tems—stype sf h1§h schea1 progrem, gredes in seheo1 50 fer, _:"
t1me spent on homework per week; rumber of sehee]s attended 'since t1rstr

‘trade 1ength of t1me 11ved 1n present enmmun1ty, heurs eF teIev1s1en’

" watched prex1eus n1ght frequeney W1th which EngT1sh or cher 1anguege 15
}; :f spoken in. hgme, number of older and yeunger s1b11ngs, se1F—1dent7f1eet1en f' _
- of reee, level of schee11ng desired by parents for resﬁendent, level of . e,;,: -

sehee11ng des1red by respendent, leVe1 ef sehnel1ng expected by respendent

presenee in the home . af a spee1f1e pTace to study, da11y newspeperh die— . , :

t1enary, eneyeiepedia, magazlnes, record p1eyer, tape . reesrder ce1er B . fi-‘;xi
. te1ev1s1en, tyeewr1ter e?ectr1e dishwasher and “two cars that run; teachers | |
. 1nf1uenee on T%vel ef edueatiane] p1ans efter h1gh sehael, use by teachers

- of leetures, student—eentered d1seussiens, student prejeets, essey wr1t1ng, .
f1e1d trips, 1nd1viduaiized 1nstruet1en, teeehing machines, television -
1ectures, studying frem textbeeks, and the. 1ibrery as instruetienEI

§2Nat1ena1 Assessment hes pub11shed severe] selected reperts wh1ch DT
provide descr1pt1nns of the perfermanee data for items used in thée depen— :
“dent variagbles. ~These reports-are: Education for CitiZenship, Report =
D7 CS~01; Changes ‘in Political Knowledge and Attitudes, 1969-/6, Report
07=-C5-04; Citizenship, An OverV1ew 19/5=/6, R /=C5-063 anc '
Su 1emente Matﬁemat‘es _Exercises. -~ . . ..~

< 0
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'techn1ques in caurses taken th1s year; part1c1pat1an in extrascurr1cu1ar
activities; se]f—cgncept studEnts attitude- tnward ‘their school ;- what is
il1mpartant to the. respaﬁdent in the1r 11fe, and persans wha have 1nF1uenced

frespandents future life. ' B

- 3. Information ca11ected by the adm1n1stratar as part of eaah boak—
TEts-grade level, sex, birth mnntﬁ and race of respondent
' 4. Standard NAEP Schna] Princ1pa1 5 Quest1onna1re29percentage af
_fstudents in eight size of’ :emmunTty categur1es, percentage of students '
;;parents in six occupation :ategor1es, schao? e11g1b111ty for ESEA Title I
':"a1d and pergent of students so e1ig1bie and percent of students wh1te
| 5. ‘Supplementary Bas1¢ Mathemat1c5 Princ1g§1 's. Questionnalre—suse of
_'standard mathematics textbaoks, ccmputer assisted 1nstruct1on and indi-
'jv1dua11zed materials; presence éf mathematics 1abnratary, man1pu]at1ve -
materials, hand-he1d ca]cu]atnrs and camputer term1nais far each of the o

- four h1gh schooT grade ° 1eve15

- 6., Student backgrnund quest1ans for mathemat1cs conta1ned in each
,mathemat1cs baak]eta-students “attitudes. tnward mathematics c1asses,
V;whether they have taken genera1 mathemat1cs, business mathematics F1r5t— _
?year a1gebra, secundﬁyear a1gebra geometry, tr1goncmetry, statistics and
' ca1cu1us cnurses, whether they have used a Ea1cu1atnr--and students :
“ﬂhab1t5 in mathematics c]asses gf F1n1sh1ng ass1gnments chEEking answers,
" and finuing out the r1ght answers to prab1ems R
, 7. StudEﬁt backgraund quest1ans for: pe11t1ca1 kncw1edge and sacna—
,,F'po11t1ca1 attitudes contained .in. each c1t1;ensh1p/sac131 stud1es booklet-<
A_:Frequent1y af ciass d1scu551ons about- nat1nnaT and 1nternat1gn31 pa11t1cs '

. number. of: high schga1 courses dea11ng w1th QDVEr”mE"t or pc11t1€5’ to what‘-if

;_‘extent they have studied haw to acqu1re 1ﬁfarmat1an and ﬁaw to- ana1yze
va1uas and a1ternat1ves, student att1tudes taward h1story or QDVETHMEﬂt

. cnurses and GPPDFtun1t1ES for student input and dec1s1cn mak1ng in schoa1

o “8." Census: 1nFenﬂat1an applied as part af the samp1e des1gn——reg1an

s and 5139 oF cammun1%y At



T o - The Anglysis ™

A Mede] Fer the Ane?ySTS 5 : )
The major cent?eversy about prEV1eue effeets of school on 1earn1ng

studies has tended to. eenter on the- methede1egy used in the regression

ane]yses.( There seems to be’ generai agreement ebeut the theory under1y1nga_

~ these stud1es s1nee all the. studies referenced suggest some kind 'of scheme
in which= home. beckgreund precedes, 1n a causal SEqUEnEE, various 1eve15 eF'

: szhee1 ver1eb1ee There eise seems to be genere1 egreement that eempar1- DA
sons sheuld be lnede between the effects of beeie clusters of verieb1ee.) -
as. we11 es between the variables w1th1n spee1f1c eTustere the -eventual
gae1 being 1dent1¥1:et1en .of the’ reiatlve efFeets of epec1f1e ver1ab1es
50 thet dee1s1gns can be made ceneern1ng " the effeeaey of pert1cu1er '

-~ - school practices. . c . : _
' ’_ , The methede1egy Ce]emen preeented in, “Metheds and Resuits in. the IEA f
Stud1es of E¥Fects -of SeheeT on LEETﬂTHQ" (1975 374~ 80) was’ 1mplemented '
. using the IEA model for.analysis; for purpaees ef eemper1sen this study
+ 0 alse used nodel, as: refined by Coleman. ' The" basic prep951t1enb
underlyiny wie model is that earlier. events influence later events. The -
heme 1nf1uences the type of.school:and cmﬂnun1ty, heme and the type of
scheeT 1nF1uenee the metheds ef instruct1en. and a11 three 1nf1uence
' achievement [ . LT .
Cens1der the fei1ew1ng<d1egram 1nd1eet1ng the mede] fer the ene1ye1e;

D e ks

Hy

‘Block s
= Heme Env1renment . .
& School Program and Type -
S = School Resources ° -
B1Gck 2 A= Aeh1evement :

- Figure 1. Ane1yt1c bedei

AR
Syt
<.
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The dependent ver1eb1e 1e eeh1eVEWent end the 1ndependent var1eh1ee
are grduped ifzo ‘the b1dcke ef heme beckgrdund var1eb1ee, sehdd1 type and
. prdgrem ver1eb]ee, and echnd] resource and 1nstruct1dne1 verieb1es
: E1dcke ere used not only to group. verieh1ee 1nte tete that. are sim11er in-
- type and 1nterpretat1un but also to reF1ett their teueel ‘relationships A
' end thus def1ne ‘their. eequent1e1 ﬂPdEP ef 1ntruduttien into the ngPESSTQn
" amalysis. ‘_". e e _
. Each: student was cdne1dered ee cnm1ng tu h1s preeent ethndl Fndm a .
‘ hnme wh1ch hed inFTuented his 1earn1ng thrnugh herethy ‘and- envirdnment
1;ﬁas we11 as thrdugh the type end qua11ty nf seheo] he had attended v
Fﬁret bTeek of ver1eb!ee entened into the equat1nn, therefdre, were thoee
ver1eb1ee eesnc1eted w1th the sec1ee:nnem1e ehanecter1et1c5 end the educe— :
tidna1 and tu1tuue1 level df the student “home.> - ’ R
The next set” dF Fettare teken up included the ne1ghbdrhudd df the
=i«SChDQ1 “the nature of the eehuuT, end the type dF eouree or prdgrem the -
":student had Fddewed in 5chbe1 _ These ver1eb1es tuns1etuted bTuck 2. L
" After’ e]]owente hed been made for the home beck jround :and- the neture C T
o of the: schdd1 and prngrem 1n wh1eh the student was eurrentTy enrd11ed :
_ ven1eb1ee eenterning the tduneee and 1nstruct1ene1 prectieee dF the eehuui
ev‘_jh' were entered 1nte the regreee1nn “This: th1nd block: of - variabTes 1nt1uded
: -3 sehndT Fec111ties, etudents expdeure to the sungect, end 1netrutt1nne1 e
pratt1tes used 1n the schudi In the fu11DW1ng ‘discussion, the terms g
“'*"bldck 1“ end l'herne batkgfdund" are used 1nterehengeeb1y fDF the F1rst
_'grnup of- ver1eb1es 51m11er1y;"“b1eek 2" and "type of echdel end com-
'.munity“‘er “type nf schuo1 pndgrem" ere synunymaue ee ere “hlock 3" and o
:'f.} "SChDG1" or FfehQDT curhicu?er and 1nstrutt19ne1 ver1eb]ee." B L v;:i

T

Tf;_gggutatinn DF tht QkEendent Ven1eb1ee o _
' Tn nepdrt the resuits df eehievement in eeth SUbJECt Nat1nne1
- 'Assesement detenn;nes whether each: student neepdnded eeeeptebiy ‘to-each =~
R jtem end nepurte pepu1at1en eet1metes df the percenteges of ateeptebie i "_'u - q
:eé;?féspdnsee The prdtedune Fdr th1s’study was to use the stenderd aecepteb1e < -

N 5 1ndiv1due1 etudente As an 1n1t1e1 ech1evement measure, 2 percentege
, _;cerrect was eumputed for each. student as the number of items enewered
o aecepteb]y d1v1ded by the number of 1tems ettempted S1nee every mu1t1p1e— _f

_14§ .
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‘-tnDiCE“exertiSP included “I. dnn't kncn“ as-a tnnice,’and "I don't knnnﬁ
5 was actepted as'a resptnse tt open—ended exer51525, no CQFFECtTQnS for -
guess1ng were deemad necessary. Tab1e 3 shnws for each baoklet of Ezera””
tises, the number of 1tems 1nc]uded in eath ath1evement area, the average
non—resptnse rate far thnse items, and the reliability Eaeff1612nt, using
_ Kuder—Rithtrdsau Formuia 20, Fcr the perCEntage correct ach1E¥ement meaﬁv~
T%", . sure based on thﬂsE Ttems As can be seen, “the re11ab111ty of the tctal
{g,;f(. scnres is quite h1gh for mathemat1cs, fair fnr p911t1ca1 knnﬂIedge, and
_ 19Wer Fnr SGE1D!PD11t1€ET attitudes The nonsrespgnse rates. were qu1te
T 1nw 1n every case. | . o - o . ,

’ %A The pértentage atteptable sccnes fnr egach student were ccmparab]e V“‘"
amdhg studénts whu took the same exerc1se bonk?et but nnt amnng students
wha took d1fferent bnaklets, s1nte the distr1but1nn of 1tem diff1cu1t1es '
var1ed frmn bnnkiet ta ‘hooklet.. - Appendix A shnws the f1rst fnur mgments
Qf the d1str1but1on of the pertentaga aceagtabie scnres fnr each beuk1et
In add1t1on, the atturacy W?th wh1ch these measures estimate a, student s,
ach1evemént level varied Frﬂm bnak1et to bank]et s1nce ‘each ‘contained a . ,1-;¢<}
d1fferent numbeniof 1tem5 ='5.w5’~ T x ttgtgli\g ' ,'*ff‘ '_'!,/{[f
, Tn make the ath1evement measunes tomparab1e Emnng exent1se bnakTéts SR

’ the percentage atQEptab1e measurES were cnnverted tn percent11e nanks _ ;
w1th1n Eath bnnkiet.A Since thé resPOndentshtc Each set of 1dent1ca1 bnekg : '.jf"p
1ets reptesent seearate natzona1 pratab111ty samp1es, pertent11e scere | o L
based on any: one of -the:sets of bonk1ets s an’ estima e Df that student T
percenti1e rank w1th1n the national pnpu1at1un, and thus the pertent1ie S e
scnres are 1n fatt tnmparabie among students wha respnnded ta d1Fferent

bntkeTts. The varying” degrees nf accuracy af the ach1evement measuret ‘ _
were ref1ected by we1ght1ng eath respondent by the number cf 1tems ta . '“l,;: , '?:ﬂ
‘which he responded.. This weight1ng was. in’ addition to_(i.e. > mu1t1p11ed SR
by) the- wéight a1ready ass1gned by Nat1ona1 ASsessment tn each respondent o

un the basis- af—thé sampTe des1gn Th1s had the efféct of g1§ghg?equa1

R we1ght fQ aath EKETC1SE 3 P

RS

My ~

JA—.- o=

3Due to the vnny s nan—respOnse ‘rates,. the weighting by number nf ,
items attempted had‘a negligible effett on the relative we1ghts of respan=
dents w1th1n any one b onk]et o - .

S|




S L BLE 3 |
~?;SUMMAR? oF ITEMS USED IN DEPENDENT VARIAELES

w»@,;.ilf[? ;NumbeF of  Average i - KR=20 .
- Booklet ;Items in -~ Percentage ' RE]iab111ty~:* S ¥
Number ngk1et y,quNqﬂ—Respan;er, - Coefficient . . T

Mathema fes 'f_x S O ‘5fi? e
1A, 18 { ;;‘43<*-:~*1‘:.5,;, 0.15% . < .93
S 2A, 28" 40 1' ol T 88 o 7
e Tata1 83 " Average 0.22% - CAverage L9l . .
A th Avg.* 0.22% - Wtd. Avg.x 91 - R
Pa11tica1 KﬂawTedgﬁ ‘_r;a;, ,j: o %j‘ ; | }A‘a'ﬂ_ \
a4 oay e o T W69 SRR
Nt 0sE B o o
*13413 R R N - R SRR (1 Y
S C0,29% 0 ;e BT e ' g
S8, e T 0078 L W77
162, S .08% o -t B9 e
T S ¢ N s L
- 14 N 0.16% . noooooo Wy SR

9 S 068 =35i5 80

Tatal 151 . Average 0.20% ¢ Average .68 .
wtd Avng‘QPTS%QNL e wtd Avg 71 T

s

£,

L
;a.u;-'?‘ . .
f*cJMQP”“imW”NJFﬁW

srﬁ- : i ‘A,- -
: L}

Sbcio—ﬁ611t1za] Attztudeg '%i“iﬁ" s 0T i:'

R R N-v) S

5 x4 e 0.85% Tl - T
L6 e T 0023
Gl 220 » . . 0.06% e
-8
9
0
n,.

8., .10 i : ELBE% ~ L =
9 ¥ T 0.27% .

cooam oo e
' 7 : ;ﬁ_' B G 35%'

Tatai 11 B Average 0.33%" ;“ “A:f Averaga %55 ' o S
th Avg- 0.23% Wtd Avg.* .64, . N

*Heﬂghted averages are we1ghted by number aF 1tems 1n bgak1etg_-f

= i S - '\’:r* ~ =

whiie the mse QF pertgntf1é raﬁks ra#her than raw percentages y1e1d5
camparabiTity amang baakTets, it. creates the prab1em that(percent11e ranks -

’ “are, by deFinit1on, unifarm]y d1§tf1buted* Intuitive1y, one wou]d expect

£



© /v that equa1 difFerenees 1n pereentw]e‘eeeres would reFieet grEater differ-

" ences in achievement when .the d1fferenee i3 between pereent17es at a1ther"
'end of: the eeele than when the d1fference is. between percent11es near the
. ‘middle of the’scale. Hﬁ11e there are not purely objective grounds on
':Awh1ch to specu1ate about the exaet shape of the ‘distribution of Machieve-
‘ment," mest weu1d agree that 1t is not un1ferm and that a symmetrie, -
J ver1enee-1ﬁ2feas1ng,“ trensfermet1en to magnify d1fFerences at e1ther -
... end of the scale is: needed (Magnusen, 1965 240) ' '

N 3

‘Va The 1eg1t tranefeﬁnetien, L
e 1eg1t(x) ]eg(x) - Iog(1ex) TGQ(x/( ))

a=,liwaeiehesen; Tt has the. de51red preperties of - symmethy and stretching the

;'taiTS”bf'the pereent11e d1str1but1en In add1t1en, it s w1de1y kngwn

-;aend used, easy te eempute, end eene1dered generally apprnpr1ete for tranSa

'7Fermet1en of pereent11e and percentage date (Tukey, 1977 16233 Meste11er
iand?Tukey,>1977 109) e v-i,'.txf-s e .

: * Because. the number eF reependents te each beekIet yas vehy mueh
}eiiarger than the number of items in eaeh beeh]et a Iarge ﬂumber of . respen—
» dents were tied in terms; Qf e1ther the pereentage aeceptab1e or the per-

i f.eent11e renk achxevement measures Due- to 'this d1eereteness in the aeh1eve—‘

- nﬁ;;ment meesure, the d1str1butien of the percent11e scores Wes not: truly uni-

% form, but semewhet “Tumpy. " An additiuﬂe] adjustment ywis ‘made to remove
'“f['eeme ef the effeets ef this d1eereteness fram the lTogit VaTuESg -

~when the 1eg1t tranefeﬁnat1en is epp11§d to un1ferm]y dISirTbuted S

':ﬂffdata, the resu]ting veTues Fe1iew a d1stribmt1on knewe as ‘the 7celst1c
. 7. This‘distribution has a mean of zero and the central 95 percent of the -

&’*prebeb11ity 15 between -3. 56 and 3.66¢° The eteﬁdard deV1at1on of the ,
'trensfermed aehievement meaeures was epproxineteiy T SD “but due to the '

.m,fdieeretenees of . the data this is 51ight1y Tess than the value for a true
fﬂf«]eg1stie distributien “Appendix A shows,, for.each booklet of items, the .
st feuz moments of the actual d1stribut15ne of the . pereeﬁt11e scere5,

? ‘the uneerreered legits nf the pereent11e seofes, and the medif1ed 1eg1ts

‘ that were eetuail} used. ’ - s :
, MediFied 1eg1t vaTues ware eemputed separete1y for eaeh beok]ei of
:xiteme within_eeeh eontent area. Thereafter. all respquents were treated

%

’ } ;17-; -



" .as a single eemﬁie weighted as described earlier, and the mediffed-1egits

- of the pereent11e ranks were the1r aeh1evement measures.

rates;

Cqﬁputat1en of the Indegendent Verieb]es :
"One of the f1rst major. tasks in the aﬁa1y51s was to reduce the pos-

‘51b1e exp1enetery veriables to a manegeeb?e number. The technlques for

?eduetxen 1nc1uded*
1. reqect1hg var1ab]es based on quest1ens with' h1gh non=- respﬂﬂse :

2. lrejecting&verieb1es that seemedfte be as much, or ﬁore? results’

- of achievement, as contributors to achievement; 4

3. rejecting variables which were only week1y re1eted to the

~dependent variable, whether due to poor d1str1but1ens or. s1mp1e failure
te d1scr1m1nate, ‘

4, se&ect1ng the most prem151ng uf pear dup11¢ete variables; and "
5. cnmpaund1ng s1m11ar variables wh1ch were found to have 51gn1f1-
‘&“#" 1" Ty
eant re]at1insh1pe with the criterion. S ”\1; o '

“The process of deciding which variables weu1d be® ﬁsefﬂ] pred1eters T

“and whether they should be used s?ng1y or in combination was a lengthy -

- process 1nve1v1ng much trial and error. Distributions were obta1ned for

response categories GF 1ndependent variables for each eubject area. For
each respnnﬁe :ategery of each 1ﬁdépendent var1ab1e, the d15tr1but1ene ot

" the. aeh1evement Teveis For resPQndente in that eategery,*and the number

‘}end percentage of reependeﬁte 1ﬂ that categety were eemputed One- -way |
‘ ‘vena1yses of variance, were: enﬂdueted on the dependent variables Fer cate-
.gcr1cai 1ndependent ver1abies ang- zero- .order earveiat1en5 were ebta1ned

for 1ntervai 1ndependent variabies, On the bas1s ef th1s 1nfenhet1en a

numbér of varjables were found to have .1tt1e or ng relationship with

’ aehievement? Var1ab1es that fail to diser1m1nete well on the basis ef

,re1éted ‘to student attitudes toward school as affeet1ng achievement
(Coleman, 1975:356). Since others (Smith, 1972:317) have also .questioned

o one-way aneiyses of variance or zerpscnder correlations eceas1ona11y be-

come significant predictors in the presence of other variables. However,

4Cc]éman, in h1s eena1ys1s eF the IEA dete did not treat. var1ab1es

-2

the appropriateness of such variables fo¥\effects on learning :studies, they
were cens1dered concomi tants of achievemen¥ and not ine1uded=in,thie study.

+18-



( make the ane1ys1e preetTtel, and an 1ntu1t1ve agreement w1th most F1nd1nge,
SUEh variables were not retained.. o

" The 1n1t1aT analyses not en?y 1nd1ceted variables that did not pre- .
»djtt:achjevement, but also served as- the basis -for the next data reduction
'etep of selecting one variable from among sete,ef duplicate variables. In-
cases Hhete'eseeesment'deta provided duplicate measures of variables, such
duplicated variables eimeet always shewedtsini1er exPTanetnry bawer and
the decision was ueue11y to select the variable with fewer cetegeriee

The final deta reduction stap was to cempound similar ‘variahles,
BeeTce]]y, this analysis. consisted of grouping variables, pr1mer11y en the
grounds of their cenceptue] e1m11er1ty, into clusters and greph1ng mean
- levels of achievement for the categories of eech of the variables.- If the
‘plots and cerre1et1@ns of conceptually similar ver1ab1es Jindicated- that. -
. the VEFTEDTES were a]se similar in terms of theil re]et1ensh1p to, eeh1eve—
ment then an effort was made ta cemb1ne them. '
g ‘Choices ~among var1eble5 were made pn1mer11y on the basis of the1h_
exp1enetery pewen, beth alone and in cembinat1en w1th other var1eb1ee _
For exemple, it was eomet1mes clear, based on the re]at1ensh1p of the com-

b1ned variable to the cr1ten1en as . oppesed to the relationship of the com- |

penent s1ng]e ver1eb]ee to the criterion; that much exp]enetary pewer had
been lost by tomb1n1ng ver1eb1es In’ ather casee, ver1eb1ee were. kept in
two or more alternate fcrms unt11 F1na1 choices betWeen them could be
mede on the basis of +the regress1en enelysee of the dependent variables.
Graphe of mean leve]s DF eth1e*ement for the var1eue categer1es Df eingle
aeles seemed_te heve,a linear re1et1enehip to ech1evement and_thue cuuld"
be reeseneb]y used ae'intéfvai veriabies in theinegreesien analyses. |

Assigning the Ver1eb1ee to E]ecks
The fallow1ng proeedures were used to determ1ne wh1ch veriables weu1d
comprise the three blocks. First, the reports from the er1gine1 -TEA
studies of science (Comber”and Keeves, 1973), literature (Purves, 1923)
end‘reading (Therndike, 1973) were reedvte determine which venieb1es were
included in the different blocks 1n the IEA analyses. If e;Variebﬁe;wee'
used in the IEA stud1es and it wee available ﬁyem the Net1ene1 Aesessment

14 £
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data, it was, autematncal]y p]aced in the same b]eek es in the IEA stud1es.
This 1eFt a number of variables une]ass1f1ed even after the 1n1t1al

" data reduction prnceeures National Assessment 'data provided all the IEA

~ block 1 and 2 variables plus some additional variables. For block 31 cor-
" respondence bewteen- Netiene] Assessment variables and IEA var1eb1es vas

~ not as-direct as it was for the first two blocks.
' Some une1ass1F1ed ver1ab1es were placed into blocks on the greunds
that the deser1pt10n of the blocks from the 1EA“report together with
“National Assessment documentation, clearly indicated a pefticuTen block as
the Togice] cheeie Others were categerized on the basis ef a Judgmente1
surVey d1str1buted to members nf the Net1ena1 Assessment preFess1ona1 staff.
sets of ver1ab1es, one set Fer eaeh ‘block, to be used fer the 1n1t1a1
regressions. - The ven1eb]es eens1jered as bleck 1~—home backgreund——var1s'
eables are’ ‘Tisted in Table 4. tkose as block 2--type of school and een |
_ mun1ty=-ver1eb1es in TabTe. 5, and those as block 3—-scheni reseurce end
f’1nstruet1ena1—avar1ab1es 1n Table 6

'AThe Regress1nn Anely51s ,

s As ment1ened in the 1ntrnduet1on there has been d1Ff1eu1ty 1n obtain-
ing general agreement as to wh1eh measunes Aare appropr1ate to use, to study
vquest1ens:ebeut the efFeets ef sehee] on’ 1eern1ng Coleman's point in h1s
)rev1ew of the IEA studies (1975) is that -even subtle differences in the .
'“questiens of 1nterest necessitate.the" use of different measures and some- r:

times authors of ‘effects of school on 1earn1ng reperts have not always
‘ ,canefu11y and expT1citIy related the1r methede1ngy to their eene1us1ens
v " Coleman (1975) emphas1ses that different measures ‘should be used to

answer the questions about relat1ve effeets of school 'variables on 1eern1ng

"';.es eempered to other elusters of variables than should be used to ansver

 the questions’ ebnut the reietive ‘effects of spec1f1c ver1ab1es w1th1n
Ee1usters. He also-states that if the problem, as in this study, s to .
'“~estab11sh the re1et1ve effacts of sehee1 Veriab1es on 1eern1ng as ‘compared
;te other e]usters of . var1ab1es, then d1fferent meesures than those normally

=

_'reperted shau]d be used. . S

i



TABLE 4

BLOCK 1 (HOME BACKGROUND) VARIABLES
AFTER' INITIAL SELECTION AND REDUCTION

Lower level of eduzat1cn of E1ther parent
‘Both unknown ’
Not graduated from high SghQQ1
Gradyated high school
- Post high school '
Reééipg materials in home index
FamiTy,;izg
Birth order
.. 7 Onmly child R 2
Age.in months .
Sex {(dummy for female)
" Race
“o ~ Black
S : H1spanic
Whi te
Other
Language spaken in the home
" Mainly-English =
Strong bilingual
* Non- Eng11sh
“,Hnurs te1ev131an wat:hed last n1ght
'Spacifig place fcr study in ‘the- home .
. S ' S
~ Typewriter in the home '
Electric dishwasher in the home
Record player in the home
- Tape recoyder or cas§ette pjayer-iﬁ the home
~ Color television in the'home |

- Tug or more cars or trucks that run

- . . ‘_;'“ - ;21‘
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.+ TABLES

" BLOCK 2 (TYPE OF 'SCHOOL AND COMMUNITY) VARIABLES
7. AFTER INITIAL SELECTION AND REDUCTION

Present high school program of student
Academic ) "L
- General ' ' :
v “Industrial
‘Occupational
Large city percent (metropolitan areas of cities with populations

- ' greater than 200,000)

Medium;c%ty percent (cities and tawns‘with'papu1étians gétween
10,000 and 200,000, and.suburbs of.cities between 25,000 and

200,000)

-4

. Small place percent-(ruﬁa]vareas,aﬁd towns with'papu1atﬁéns'af, .
less than 10,000, unless included as a suburb in indices above)

Inner city VEﬁsus.subﬁrbgn 1ndex~(framisize of community data) .

Ny RQraI versus-ﬁ?baﬁ'indexﬁ(fram accupa@%en &ata)i -
~ SES of ﬁarents index (from Gccupatiéngﬁata)_*

Region of the country : ) S :
Southeast o o T e
.- Northeast . . .
Central \
-~ West

" Percentage cffstudeﬁtS:invséhoql that are white -
, Whether szhsai'quéiifies~faruESEA Title I assistance.

percentage' of students in school. that qualify for ESEA Tifle I
assistance (2ero if school does not qualify) : B




TABLE 6

BLOCK 3 (SCHDDL RESOURCE AND INSTRUCTIDNAL) VARIABLES
' AFTER INITIAL SELECTIDN AND REDUCTION .

g Mathemat1:s, Political Knowledge and Sccia—PcT1¢1caT Att1tudes

Grade 1eve] - :
Grade 10 or lower : i
Grade 11
"~ Grade 12
No homework assigned _
‘Average hours homework per week
. Traditional teaching. methods
- Progressive teaching methods
Mathemat1cs o )
; Number ‘of basic courses T T
- Number of advanced courses ™ )

b

”‘Used a calculator .

 Studied sets | L

i_Stud1ed functions :
Studied the metric system

Po11t1cai Knaw1edge and SDCTD-PD1Tt1CET Att1tudes
* Number of courses “in gavernment ar ‘history

.None . .. - o B N '
One. or two vj - . o . r
5 Three or more ' I

: Stud1ed how to analyze alternat1ves
Studied how to acquire infarmation - N
- Frequency of cTass dis:uss1an about pa11t1cs
.. School. cl1mate 1ndex '

b . - s




The IEA studies used essent1a11y the trad1t1ana1 regr2551on prﬂcedure

descr1bed in the 1ntraduct1an. Three clusters of variables--student back-

ground yar1ab1&s, type of prggram,and'schéqj,variabies and then school
resource and instructional variables--were entered in sequence into the

.regression analyses. Additional variance expldined when the school resource

variables were entered was described as the incremental effect that school
had on learning. As noted previously, the problem with this pracedura is
the correlation of the 1ndependent var1ab1es Even though thpse studentstv
Wi th better home backgrounds may often attend schools with bettét resources,

~ this does not necessarily mean that it is apprapriateitn tontroi on home
'backgraund, and in doing so entirel,

subtract out the effects of  schoal
that are re]ated to home background, and then label EQll_tﬁE remain1ng
effects as attributable to the schools.

Coleman (1975) argues that there is not necessarily anything wrong

w1th such asymmetry, only that it is important to realize its 4dmplications

50 that 1nferénces drawn are not 1ncorrest He feels, and this researcher 1
agrees, that it was: hot apprgpr1ate tD use these techn1ques to compare the i -

damaunt of variance jn block 1 and b1ock 3 and conc?ude that one aﬁcaunts
~ for- more’ variance than the other. The f@11@w1ng discussion baged on Figure

Anaiyt1c Model, page 13, W111 demanstrate why this is 5@.

R2 will denote.the propartion of variance in the dependent var1able
exp1a1ned 1n a regression conta1n1ng the b1acks of variables shown as sub-
scripts to R The 'symbol o will indicate a standard1zed regression ’ |
cneff1cient for a path along wh1ch an effect DECUFS. - For exanmple, a1q in-
dicates the! standard1;ed regress1gn cneftucient for b]Dik ) regressed on’ -
block 1. Loosely, u14 may also be used sTmpiy ta dénnte the causa1 path
1tse1f from block 1 to block 4. -

.. The IEA. Measure for block 1. (R]E) 1nc1uded all the var1ance due tn

the d1rect path and all 1nd1rect paths 314, a]2324, 3% and L0 p8a38gy «

. The measure for block. 3 (1 ]232 R122) ot onTy was limited to the vari-

ance from the one direct path but exc1uded that part of the direct pa th
due to indirect: paths from earlier steps Thus the IEA block 3 measure.
accgunted for path m34 1ess paths u]3a34 and Oy 30ig » ansequentiy, the
variance estimate. raparted.far block 1 was quite liberal, being based on
the total variance due to block 1 variables. The estimate for block 3 was
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comparatively. depressed be1ng based en]y on the variance un1que1y due te
block 3 variables.  The es 1mate for block 2 was somewhere in between,
_1nc1ud1ng all of the var1;§ce that could be:accounted for by either deck"
2 or, block 3 but-not block 1, and none of the variance that could be
accounted for by either block 1 or block 2.

' Coleman starts with the same basic premise as most ana]ysts that
since student popu]at1ons differ.at. the outset,.it is not pcss1b1e to judge
the qua]ity of schools sole]y by the achievements of students leaving them.
He agrees that it is necessary to control in some way for .the var1at1ens
'1n student input with which the. teachers and staff of the school dre con-
fronted and that'in some way it is.the increment in achievement that the
school provides which should be the measure of the school's qua]1ty
Coleman does not be11eve that variance added measures ufed by themse1ves
are the best measures. He believes that for’ _purposes uf Eomparison
symmetric measures shou]d also be used and suggests ebta1n1ng both the - ‘
-un1que contributions to variance by each of the clusters and the re]ative
~ effects of each of the clusters as estimated by standardized regress1en
coeff1c1ents The major d1fference ‘between these two measures_is that they
-"control" on the other var1ab1es in d1fferent senses. When two indepen-

"~ dent var1ab1es dre correlated, then the variance that may be explained by
either contributes to the regress1on cueff1cients of both. In us1ng the
variance un1que1y exp1a1nab1e by a variable, however, the variance exp1a1na
able by e1ther is not a]]ocated to either varijable. Thus, the standard1zed
regression coefficients give a symmetric estimate of ‘the effecto of each
variab]e and the un1que contributions, ‘to the variance give a measure which
is a]so symmetr1c, but qu1te conservet1ve The ided is to use several k1nds

of measures to form an overall p1cture of the re1at1ve effests of the 1n—
: \

puts to learning. N : »
The essence. of Co]eman s reconmended procedure Ties in basing the

' 1nterpretat1on primarily on the standardﬂzed regression coefF1c1ents of the.
blocks, much as would be done in a path ana1ys1s The standard1zed regres-
sion coefficients ror each b]ock are those of campus1te var1ab1es computed .
' for each block. ‘Each composite is formed by camb1n1ng a11 the var1ab1es
in a- b]ock with weights which are their unstandardized coefficients 4n a
regress1on. CIf, in the same regress1gn, those ver1ab]es are replaced ?Y
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“their composite, the introduction of the'composite does:not chenge the
weights .of any other verieb1ee in the regression or the total variance ex-
plained by the‘regreesinn ; Tnus, the composite is!truTy equivalent to the
variables and its standardized regression coefficient preperiy reflects® .
the combined effects -of the-individual variables.

7 A description of the regression methodology used in- th1s etudy follows.

| First, for each subjeet matter, the linear combination of b1dck 1, home
background, variables which minimized the sum of squared deviations of the
fitted values from the actual dependent varieb]e was ‘found. Although the”
same group of variables, those Tisted in TebTe 4, was used fdr the first
regression in each subject area, different var1eb1es y1e1ded the best fit

-fer the. different subjects.

Next the set. of block 2 ven1eb1e5, cdmmun1ty. sehdd] type and prdgram
(Table 5) was entered 1ntn thé regression in the ‘presence of the success-
ful blockA variables tdzfind the Tinear combination of block 2 variables
with the highest partial correlation with. achievement._ Againithe same
block 2 variables were cdne1dered for each subject, but d1ffenent subject
matters produced different results.  Finally, the prdeedure was repeeted
for block-3 or school related variables. Due to.the variables available
~and their ngical"re1etidnship'td subject matters, some of the variables .-
" used were specific to mathematics and others were’ePeeifie to political
knowledge and socio-political attitudes (see Table 7).

The next procedural steps involved computing the blocks of variables -

.as cnmpdsite'veriebﬂesrand obtaining ‘their standardized regreee?dn}cneffia

) cients for the b1dcks as a ‘whole. First, using the results of the regres-

\'-SIQn that had preduced the best f1t when dh1y block'1 variables were

eptered, a ddmpds1te block 1 variable was computed that was the weighted
sum of ‘the variables in block 1, the weights be1ng the unstandardized
regreésidn coefficients. The newly defined cdmpdsite variable was then used

‘as- the only veniab?e in a second regrese1dn ena]ys1s When achievement wes .

: ;regressed on the compds1te, the standardized regression coefficient was
dbtained ' This meesure 1s used to describe the total effect of block 1.
Next, composite verieb1ee were edmpqted for the block 1 and block 2 vari-
" ables that had pnddueed the best fit. when achievement had been regressed
'on block 2 variables in the presence of block 1 variables. Another .

/
{
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regression ana]ysis prdvided the standardized partial regress1dn edeff1c1ente-
841 .2 and 642 1° 542 ] is used to deser1be the proportion of variation in
achievement that eehedl program or. type will exp]a1n when home background

‘veriables are he1d fixed. F1ne11y} ueing the resu1ts of the regression df

" . achjevement on b1eeke 1, 2 and 3, three composite variables were comthed

and vere entered intd a regreseidn to obtein the standegd1eed pert1a1 re-
gression edeff1e1ente 84] 23" 542 13* and 543 12 841 23 is reported
.the diréct effect of the b]dek 1 VariabTes, apart frdm their effects thrdﬂgh
se]ecting or shaping schdd1s, end 843 12 is reported ae the direct eFfect
-of block 3 variables, ‘whether this effect 1mp1ements the force df the home
and school type thrdugh Cits distr1but1on, or not. '

Obtaining a measure of therinde”endentreffect of the school variables
wae more complicated’ since 543 {2 cannot merely be d1v1ded into the effects ‘
that reinfdree b]dek 1. and 2 variables and the effects that are 1ndependent

of these var1eb1es " .To ‘subdivide regress1en coefficient 543 12. it is. M

neeeseery to take intg aeeeunt that a pert1dn of the variance of the block
3 composite variable does not occur 1ndependent1y of variation in blocks 1
‘and 2, but rather. {s caused by blocks 1 and\2. Hawever, if Rg(qp) is the =
mu1t1p1e correlation of blocks 1 and 2 with 3, then the proportion of the'
variance ‘in block 3 not ESSDE1atEd with blocks 1 and 2'is 1-R, 12 2=and the
fraction of block 3 that is 1ndependent Df7b1D§kS 1 and 2 is4/1- 3(12),2
-Thus, if we mu1t1p1y 843 12 by l,”3( 2
~school effect that operates tote1Ty independent]y df even the 1nd1rect
: effeets of the home and type of sehee] bidcks ‘The measure fdr Tﬁe 1ndepén—

by the ver1at10n of schde1 resources thet is exp1e1ned by b1dcks 1.and 2,

or 543 12\J 3(]2)§ ‘This is approx1mate1y equel to the square root of the
variance added" meesure,iJﬁ1z3 - R122, repdrted as the school reseurce
effect in the 1EA studies. HQWEVEF, 843 12 “itself is the-estimate of the
effect sehde1 could heve§1f all hddee and communities were equal. °

=



co e . RESULTS

Effecte of School on Learning Results
7 The maJEFeresu1ts of this study are shown in Table 7. The direct
1effeet of scheeI on achievement expreesed as a standardized regree51en
coefficient, was .48 for mathemet1es, 31 for pu11t1ce1 krowledge, and
.31 for socio-political ett1tudes _(Measure 1 in Table 7). These coeffi-
cients represent the direct effect of the school variables 1f they vere f
d1str1buted 1ndependent1y of home beekgreund. The direct effeet of home
on eehievement, apart from.its effeet through . the other blocks, was .29
ifer methemet1ee, .27 for’ po1it1ee1 knowledge and .22 for socio- pe11t1ea1
ett1tudes (Measure 2:in Table 7). The direct _effact of home was substan-
~ tially ‘less than the'direet effect of schodl in each 1nstenee
The ret1oe of the direct effeet of school to the dTPEEt effect of
home baekgreund showed- that 5ehenT had the Tergest heiat1ve effect in the
. area of mathematics, the next,1erqest in the area of eae1eape11t1ee1
attitudes, and-the least ip. the area of pe11t1ee1 knowledge (Meesure 3
in Teb1e»'$i i} . -
However, beeeuse the home acts te detenh1ne the schee1 reeeurces
themse1ves, the direct 1mpeet of the home on eeh1evement dees not express'
the total effeet of home. Censequent1y, it is epprepr1ete to compare“the
direct effect of the home epert frem its effect through school W1th the .
effect of school that is 1ndependent of, or aver and above, even. the in-
* direct Feree of home background: and school type. It i$ also useful to ‘com-
- pare“the tata1 effect of home beckgheund with the d1rect effect of eeheo] :
'(whether this eFfeet is 1mp1ement1ng the effeet ef home beekgrcund er inde=-
' 'pendeht of it). ’ , . v R
‘ :When the d1rect effect of - eeheoi ‘was edjueted to remove the portion
o of that effect represent1ng the indirect effects of _the prior b1oeke, the-
'~ jndependent effect of school was found to be only 511ght1y Tess than thé
direct effect. The ratio of the 1hdependent effect te the direct effect
- was -about .93 in each subject (Meaeure 4 in.Table 7). Thus, ‘the d1rect !
effect of veriatiens*1n hbme beekgreund on eeh1evement was still far 1ess %
than the tcta1]y 1ndependent efFeet of variations in school on achievement.
This means that changes 1n;5ehoe1 curriculum and THStFUQt10ﬂ 5hou1d‘heve

H
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TABLE 7

" OVERALL RESULTS FOR ALL SUBJECT AREAS
| ‘N=10,014  N=22,470  N=22,470 .

o .. .- . _Socio-
, . Mathe- Political Political
Measure : i matics Kgnyiedgg Attitudes

1) Direct Effect of Schaai (Bysa. 12) Q 432 a‘g_gjg _ 'dﬁgj?
2) (nwect Effect af Hame Background 0:293  0.269..  0-221
Bui 23) o

3)*Ratio QF Direct Efféct of School e .
to.Direct Effect of Home Back- 1.645 ~ 1.164 1.389
L QFDU“d (8u3.12/84u1. 23) ‘ o o

o -4)_Rat1a of Effect of School o
e Independent of Home Eackgrgund 0.923" 0.936 0.926
‘ and Type of Schoo] to Dire . . _ S
Effect of Schaol [\[i.p -

( TfRa(iz)j

=
F

~ 5) Effeét of School Independent-éf ’ o
L Home Background and Tvpg of .~ 0.445. 0.293 - 0.284

School (g!,; WNI-Rg? ) o |
o e .
6) Fgf?; Effect of- Hcme Background Df523 ~q.418 0.3
. 7) Ratio of Direct Effect of School | =

~to Total Effect of Home Bask- 0.922  0.749 2,0_358';'
ground (343 T;/Eu;) : o i A .

© " 8) Ratio of Direct Effect of Home I :
~ 'Background to Total Effect of 0.560 - 0.644 0.617
’ ,_;Hcme Backgrauﬁa (841 23/541) E R

9{ ggﬁggjozgfftl§ff§;f_af TYPE cfg 0.331 9*247,.:;;_Q?i§117

"319) Effeat BF Type af School . : _ _(ﬁ RS
.. Independent of HQFE Background  0.308° :0.234' - 0.183
(532,:J1 -Ry2* ' T L | é-:,;; ‘
" 11) Ratio of Total Direct £ffect of [
Type of School to Total Effect - 0.633 - 0.472 .  0.534-
of HQFE Backgrcund (;h; 1/551) ‘ o




.a- greater net effect on ach1evement 1eve13 than changes in home backgraund
assuming that the twe could be changed separately .

Of course, as th1ngs stand the home background and the. school are _
re1ated .The tnta] éffect of var1at1ons in home. background, 1nc1ud1ng bcth
its direct effect and its 1nd1rect effect through its 1nf1uence on the
other two blocks, was .52 for mathemat1§s, .42 Far paT1t1ca1 know1edge and
.36 for socio=political attltudes (Measure_& in Table 7). In all three
areas, the total effect of home background was larger than the direct
effect of the school variables. When a11 the effects of home on achiéve-
ment,.including those that operate indirectly through-the type ofschool
and school 1nstruct1nna1 VEFTEb1ES, ‘are considered, var1at1ans 1n the home
d1d appear to have a greater overall 1mpactlan learning than var1at1ans in

the EChDD1
N Even 50, the campar1san of the direct effect of the school var1ab1es
b to the total effect of the hame background variables showed that the d1rect

- effect of the,s;hgai variables was .92 as Targe as the total effect of home ‘
for mathematics, .75 as large as the éffect of home for political know] edge,
“and .86 aé-iafge as the effect of the home, for socio-political attitudes = .
; (Méasurei?“in Tab1e‘>9 Even though the total home background effect was -
hever 1e§s than. the schanI effect, ‘these comparisons showed a high relative
- effect of schna1 var1ab1es as zompared to home backgraund far h1gher than .
| could be used tu support any cnnc1u51on that school makes 11tt1e or no
d1fference .
FQ? mathemat1c5h the direct effect nf schnﬂ1 ‘was a1most equaT tD the
e total effect of home_backgrnund.A_The next largest relative effect of -
séhcaT‘Was found .for socio-political attitudes Of the three areas inﬁ?udedflu
“in this study, the relative effect of schac1 was sma]1est for the area of
po11tica1 knﬁw1gdge—-ﬂn1y .75 as large as the effect for home backgreund >
chever, this 15 about equal to the Targest of Coleman's (1975 379—80)
“ratios af this type prESEnted for the, Un1ted States-ir70 for Fcurteen;
‘year-olds in the area of 11terature and .76 for ten—yaaﬁ—a1ds tz,the area

'_ - af sc1ences -

i
= i

4Caleman 'S results far the IEA stud1es are repraduced 1n Fu]T 1n
Appendix .o . . h y o ! A
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Dn1y haif to twaeth1rds of the total efFeet of home" on aeh1evement
was expre55ed directly (Measure 8 in Table 7). The rest was expressed
indirectly through jts effect on the type of school and the school’ in-
structional variables. Howevers it is also interesting to note that
variations in society that act through the schools, but indepeneent of the
home, dccounted for most of the Veriatipn in types of school or school

-~ instruction. The=ihdependent effeet of type of school, 1ike the indepen-

dent effect of sehpg1 - was eTmest as large as its direct effect (Measures .
9 and 10 in'Table 7) .Altheugh the'total effect of variations in home
paekground on achjevement was substantial, home appeared to exert less
influence on variations in achievement through the type of school and
, “sehppl resources than did other var1at1pns in seeiety thet ect through the
type of school and school Tnstruetipn . ' -

~ The effect of type of school and type of school prpgram is ‘the most
diff1euLt to discuss since this effeet is largely a resu1t ef the selec-
“tion of d1fferent1y ech1eV1ng students into, different pregrams or sehpp15
The effect of this block of variables appeared to:belder1ved primarily
From the difference between students in an academic school program end"
those in all other types of school program (see Appendix C.) The total
effect of variations in hpme background on achievement (Measure 6) as
well as both the direct and indirect effects of school-instruction
(Measures 1. aﬁd 5) were far greater than the ;effeets-pf-"’ type of school
program (Meagures 9 and 10) Relative to home background, variations in
school program appeared to have more effect on mathematics achievement
- than on political knowledge and socio-political attitudes (Measures 17 in
“’Table 7). The independent effect of school program, over and above imple-
- menting the.effect of the home (Measure 10), was slightly larger than the

- direct affect of the heme for mathematics and oniy slightly smaller than

~ the direct effect of the home for political khowledge end socio-political
”jattitudes (Meesure g) However, it should be remembered that the direct
hothe eFFeet shcwn in Table 7 is- the' ‘home "effect in ‘the presenEe pf all
three b1eeks while the total and 1ndependent effects of type of school

* program HE?E epmputed without the block 3., sehpel resource, Ver1ah1es _
-x~being present in the PEQPESSTQH N
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Summary of Effects of Schaa1 on Learn1ng

The relative effects of school on 1earn1ng were quite large for a11
three subject’ matters included in this study. The effect of ;chog1 on
learning was substantially larger than the effect of type of schadT and
school program and even tended to be qu1te high relative to the effect:-of
home on learning. A1though the largest tgta1 effect on achievement for

a1l three subjects was due to variations in home background, the effects

of school on learning were eamparatively large. !

The relative effects of school on 1earn1ng estimated by th1s s tudy
ware much larger than the effects reported by previous studies. 'Tne
effe;ts of schqa1 on- learning were quite 1atge, even in comparison to the

total effects of home on’learning--the ratios being .92 for mathematics,

.75 for political kncwledge and .86 for 5D;1o -political att1tudes ‘These

" ratios were even higher than those reported by Coleman (1975 379 -80). For
‘the . Un1téd States at age fourteen he found the ratios of direct school

effects to tata1 ‘home effects to be .70 for 11ter-aﬁur‘es .60 for reading

‘and .60 for sc1ence The U.S. ratios Coleman reported for age ten were

.47 for reading and .76 for science. 6

Bath the. resu1ts of this study and the results presentad by Coleman
(1975:379-80) suggested that the independent effect of school, over and
above the indirect effects of home and type of school, was almost as%ﬁarge
(a ratio of approximately .93) as the total direct effect of schcai. The
data from this study clearly indicated th;t a great deal of the effect of
home background was derived from its indifegt influence on achievement

‘through the type of school and schooling itself. The direct effect of

home on achievement appeared tn be far 1235 than the d1rect effact af

’:adjusted to remave the 1ndirect effects aF the hame and type af §Chﬁ§1
and progrdm. School influences independent of home influences had a much

higher effect on learning than home influences independent of school

influences.

5S1nce Co1eman does not present data for the grade twelve students,
specific comparisons with the results of this study are difficult. His
results for ten-year-olds and Fgurteen-year-c1ds are repﬁaducad in full

in Appendix C
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. This does not mean that home background did not have a substantial |
~effect on achievement. Considering the total impact of home on achieve-
~ment, including the portiun of 1ts influence implemented through type of
school and school 1nstruct1nn, home background variables had a greater
influence on achievement than either of the other two blocks of variables.
The total effects of home background were .53 for mathematics, .42 for
political knowledge, and .36 for SQQiQipa]itica1 attitudes. "The IEAEre;g
sults presented by Coleman (1975:379-80) also indicated that the total
effects of home background on achievement were quite high for the Unijted
States. These effects were among the -largest for the six_countriés.
reported, averaging .46 for age'Fqurteen and -.44 for age ten.

Even though home background had a large ‘influence on achievement, so
" did schools. Not only would home lose one-third to one-half its total
effectiveness if it did not influence school, but the effect of school
aside from any effects of. the home is also relatively large. "Most of the
effect of school is unrelated to home and has a lage impact on achieve-
ment over and above the effect of the home circumstances of the student.
These resuitS'canFirmed Coleman's earlier findings t@atiah‘ana1ysis which
compares similarly camputed effects of home and school variables would
{sth school to be much mare strong?y related to aﬂh1evement than had been

previously rEpcrted

Summary of Effects of Specific Variables .

In the fg11ow1ng summary, the statements about the reTat1ve strengths
of the individual variables in“the regressions are based primarily on the
mu1t1p1e regression coefficients. (Detailed numerical results for each
of the regressions performed in this study, including these coeff1c1ents,
* are contained in Appendix C'), It must be stressed that interpretation of
;hése'caefficients requires great care. First, regression coefficients
measure only association, not causality. Second, since each block con-
tained many similar- variables ccmpEting‘tD measure the same thing, the
variables were correlated and tended to be proxies for each atﬁerj_ This
| means the data are not necessarily going to reveal which variablesiwere
‘most important. Even if some varijables really were causal, there is no.
‘way to know if their_effeét appeared in the regression as a coefficient

on the ﬁréper'variabIE'ar'as a coefficient on a-proxy variable.- Third,
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the var1ab1es 1nc1uded in the blocks may have acted ma1n1y as prax1es for
var1ab1es not even 1nc1uded in the regression. Still, for whatever rea-
sons, some of the individual var1ab1es did appear to be strongly asso-
ciated with ach1evement in all three subqeats and these results are sum-
marized in the following discussion. .

Cans1der1ng all three subjects included in this study, the Lower

‘level of education of either parent and the index of Reading materials- in

the home appeared to be the most relevant home background variables.
Race, Language spoken in the home, and Sex also -tended to be effective

_éxpianatafy variables for the three subjects, but results within the var%a

ous categories changed from subject to subject. For example, Hispanic.

was a good negative predictor for mathematics and political knowledge, but

a positive predictor for socio- political attitudes. Also, as has generally
been the case, ‘the sign of 'the sex difference depended on the subject
matter. In this study males had the advantage in mathematics and political

"knowledge, while females did better in the area of socio-political atti-

tudes. Hours of television watched last night and Family size appeared to
have consistent, but not remarkab1y negative effects on-achievement in. -

' each of the three areas. The presence of a Typewriter in the home and

Record player in the hameAtended'tg have weak but consistent positive
relationships with achievement. o - - ‘ s

. For block 2, the most reievant variable appeared to be Type of school
prggram Enrollment in an Academic school prggram, the single most effec-
tive of the type of 'school and éammUﬂity variables, was positive1y tied to
achievement This would be expected, since the var1ab1e is probabTy at ..
1east a partial proxy for academ1c ab111ty Although var1ab1es related to
the average SES of the student body in the school and the rac1a1 mix of
the students in the school appeared strong when only block 2 variables -

" were considered, all were far weaker in the presencé of block .1 var1ab1&s,'

The mgst effective school resource and instructional variables

!appeared to be .those related to the students exposure to the subject matter.

In all three subaects included in- this Study, the " number of courses taken

‘and the stqdy of topics within the subject were powerful predictors of

achievement. The trad1tinna1 teach1ng methods 1ndex, based on teachers'

use of téxtbooks and 1ectures, seemed to be effective in the two areas of

«34-
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mathematics and political -knowledge. The Progressive teaching methods -
index, based on extent ¢f use of class discussions, class projects, essay
writing and use of the 1ibrary or media center, was.not quite as effec-
tive a predictor of achievement, except in the attitudinal area. Home~.
work variables also were related to achievemert in all three subject
areas. Whether homework was assigned appeared very‘impartant~in.mathe=
matics, while the amount of time spent doing homework tended to be more
closely associated with achigvement in the two p@1iticéi‘areas;
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) MDMENTS OF ACHIEVEMENT MEASURES o
The first four muments aﬁ’fgur ach1evement measures far mathemat1cs
’are presented in Table 8. The :orrespﬂnd1ng information for pa11t1cal,
knaw1edge and saciaspﬁ1itic31 EttitUdé&;IS shawn in Tab1es 9 and 10
‘respectively L _ : o T S :
g The first faur maments are present&d FQF the pé;zen ge:aé:eptab1é
and percenti1e rank measures of - achievement 51nce these are “intermediate
- results in. the amputatian of the dependént variab1e. The first fgur
.'mements far7u1;arrected Togits Qf the- perzenti?e ‘ranks are 1nc1uded only
,for purposés. of campar1san to the modified logits of the pEFEEDtTTE ranks -
_which was the measure actua11y used as the dependent var1ab1e far this -
- study. (The number Qf respondents to. each exercise booklet and the number

’7 of items in each booklet were shown in Tables 2 and 3.)¢

e - o "TABLE 8.

HGMENTS 0P ACHIEY EMENT MEASURES .
" FOR MATHEMATICS ~

- Achieyement E:ercise K ) B
. Measure - Booklet ‘-'ean Jariance - Stmne;s Kurtasis
¢ " Percentage -
Acceptabile o 9,555 0.0463 -0.406 - -0.204
: '{ag' proporti sn) 2 ., 0.668 . 0.0334 -0.522  -0.302
o AR Both .. 0.562  0.0801  -0.466 -0.572
Percentile Rank 1. . 0.500 0.0833 . -0.001 . =1.202
(e prupﬁrtian) 2. 0.500 0.0832  -0.001 ~ -1.200
' . Both. . .0.500 0.0832  -0.001 - -1.201
Uﬂifﬁrm . " 00 ¢ 0 0H3 , 1 200 -
JREEEE © v Logit of Per-;en- . : R I |
S e tleRamk ST 1 -2.005 3. 26 -0.077  0:328 ©
R ... "(uncorrected) 2  -0.003 3.236  -0.053  0.910 C v
'f} PR ", Both: - -0,004 3.2265  -0.066-  0.563 , :
o . Modified Logit of 1 0.000 $3.272  -0.035  0.963 ' .
N B - Percentile Rank~ - 2 0.000 ‘3.276  -0.023 . 1029
.. poth - 0.000 3.274  -0.029 _ 0.995 ' o
: . : : Lagistie * L phmn 4 L : Lo
. -  Didtrbation” 0.000 3.290 0.000  T.200 S
3 E' A
=
. .
. : 7 1.
;




TABLE 9

Tl Fyn . .
* MOMENTS OF ACHIEVEMENT MEASURES .
FOR POLITICAL KNOWLEDGE N

P

Achiavamant Exercise c S ’

Measure - . Booxlet ~ Mean - Yariance Skevness Xurtosis.
T3 © 0.693. 0.0349  -0.626 g.102 .

4 - 0.574 -0.0323 0,166 - -0.368

- 5 - 0.649° 0.0384 - -0.280 =0.537 .

6 . 0.535 .0.0338  -0.236 =0.380 -

8

9

Percentage
"~?ze¢p:ab1e
as proportion)

0.692 0.0267 . -0.495  -0.1C5
0.719 0.0285. -0.769  ~ 0.429
o 0,707 0.0000°  -0.346 ~  <0.00%
. o oL o 10- -0.530 .0.0423° - 0.074 - -0.517

: ) . f.‘_ n 0.610 - -0.0445  -0.280 _sd.d@d C
ATl Y 0.651 0.0357 . -0.500 =0.143

£ - . E

- 0.500; 0.0822: ° -0.009 --1.196 .
© 0.500 ° 0.0818 _° 0.001  -1.190
. 0.500 0.0823 - -0.005  -1.202
'0.500 - 0.0823 - 37005  -1.199
10,500 0.0829 ~-0.003  -1.159
0.500 - 0.0822 -0.014 1,198
9 © .0.500 '0.0830 - -0.002 -I.199
10 . 0.500 0.0825  0.000 -1.195
. y - MY 0.500. 00814 . 0,010 1,191
® a7 olse0 0.0826  -0.005  -1.197

&

- S  Percentile Rank _
(as proporticn)

L
N DK il N T A

= ™ Uniform . _ SN 7 ) 7 :
S Distribution °~ ~ > - 0.500 0.0833 01000 -+ -1.200 -

R T T
L S :  TASLE 9 (Cantinued)
! . v S el 3 (e D
MOMENTS OF ACHIEVEMENT MEASURES

TOR PQLITICAL.XKNOWLENGE ) . . -

Achieverent ~ Exercisze . R ]
Mageure Boaklet - - Mean .- Yariance Skewmess Yurtosis
Logit of Percens= 3 - <0,017. 3.049. =0:199 "~ 1,569
-tile Rank .4 -0.004 . 3.078 . -0.060 *
(uncorrected) 5 ‘-gio12 3.051- ¢ -0.163
- . & 1-0.005 . 3.131. . -0.031
7 -0.006  3.180 . -0.092°
. 87 - .0.015 3.078. ~ -0.160 -
T ! 4 . -0,004 3.219 =0.052
. o S0 -0.002 3,131 -0.047
. | =3.013 - 2.969 =0.157
A1 - -0.008- -3.125 . =0.097 - 0.75%

-0.113 - 0,687
-0.029  70.907
-0.093 ... 0.712
-0.017 - 0.987
©.0.045 " 0.908
- -0.088 0,794
-0.021 - 1.071
-0.035  0.849
¥ 0,095 0.593 _—
0 - 3.233 - -0.052  0.883 -,

!

Medifled Logit of
fercentile Rank

Al

g S . Logistie | - . R -
S Ofstribution . - . 0.000 .3.290  0.000  1.200

ERIC

Aruitoxt provided by Eic:




o o o . tABLECTO P

N T “MOMENTS OF ACHIEVEMENT MEASURES ' : - L
: b FOR -SO0CI0-POLITICAL ATTITUDES s o
“Achievement Exercise S o
, Heasure _ Booklet ~ Mman Varfance Skewness Kurtosis
0.740 - 0.06851 - -0.260 9.179
*0.620 - 0.0410 - -3.443 =3.170
0.701 - 0.0618 . -0.488  -0.476
0.693 0.0391 =0.964 0,385
0.730 0.0250  -0.802 0.683
0.690 0.0379 ° -0.582 0.133 L
©0.737 0.0232  -0.774 . 0.963
10 0.677 ° 0.0215  -0.492 0,235
1 0.728 0.0254 =0.977 - 1,220

ATl 0.700 ' 0.0310 .-0.712 ~ 0.689 ’ L

T 0.503 0Q.0751 ° =0.113 =1.296

+-0.500 - 0.0306 - -0.018  -1.187
0.500 - 0.0763"  -0.063 -1.235
0.506 0.0801 -0.039 =1.182 - | e
0.500 0.0826 . -§.0C8 =1.197 '
0.500 0.0812 -0.014 =1.180

- 0.5C0  0.0812 =0.013.  -1,197 ' . B

. 10 -0.500. 0.0830. -0.002 -1.199 : -

N 0.500 . 0.0757 . -0.119 1,248 T

- L. A1 6.500 ~ 0.0812  -0.023 =1.139
Uniform . . - _— . .
Distributien- °© ; 0.500 0.0833 0.000 =1.200

- EEUR " . Parcentage |
. * . . Acceptable
: : : (as proportion)

L
LB R T Y

S Percentile Rank
— - (as proportfon)

D DG N Y e

: : : TABLE 10 (Continued) . .
v o * MOMENTS OF ACHIEVEMENT MEASURES o ; .
S ‘ " FOR SOCI0-POLITICAL ATTITUDES S | _ :
oo : E;ﬁiévéﬁen: . 'Exgréfsgv B 'x'-"i o - . ,
(Heasurz Booklet ~ Mean Variance Skewness Kurtosis

e R " Logit of.Percen-. 3 .085 2.242 - -0.692. . 0.019
Lo tile Rank ©=0,017 2.934 -0.149 . . 0.534
(uncorrected) 3 [2.3%6, -0.551 |, 0.091
. . 2,900 =0.221 . 0.469 . _ C
3,048 0 -0,119 0.770 - B
' 2,922 0 0 .-0.281 . 0.417
. =0.016  3.051° -0.187. 0.686
16 - £-0.004 - 3,24 .. 0,048 . 0.929°
n =0.048 . 2.672 -0.317° 1.048
AT . -0.019 3.003 - .-0.163 - 0.756 ) . B,

2.728  0.582  -0.117 .

3149 -0.091  0.672

2,205  -0.439 - -0.050

3.127 °°-0.145  0.593

3,242 -0.060 - 0.899

1.145 - -0.178 -.0.498 . °

3.200  -0.103 . 0.7%0 - D
3.267 ~ -0.020  1.089 :
2.969° *-0.234  0.930

3066 .10 7 0.807 e ;

WM ol IO T B
bobbbb
RoRRSS
PN S O WD e, Y

5 §§§§§§§§5

Modified Logit of
Parcentile .Rank

-

&2y -

I

w

“QWqumhM‘

=]

R )

v ‘L@gisti:,,
" Distribution

5

"3.290  0.000  1.200

i ! L
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SRR SUMMARY OF EFFECTS FROME"MET&DDS AND RESULTS IN THE 1EA’
& ‘STUDIES OF. EFFECTS OF. SCHDOL ON LEARNING," ‘BY JAMES CDLEMAN*

L Even thdugh en attempt wes ‘made to rep11eete the IEA studies and
o Cdleman S methddpiegy as-applied to the deta abta1ned in. those stud1es,'
" the comparison of resuits mus t be made p?;mer11y at a edneeptue1 1eve1
'Speeific edmparispns are d1fficu1t bedeuse Cp1emen epp11ed his procedure i
; _' pn1y td the: IEA data for ten-yEer—p1ds “and qurteenfyeer-d1ds A1sd, _ ; 
o since Cp1eman was wprk1ng with. the exist1ng ddeumentat1en of the IEA ..
ug stud1es,ehe was .able to cpmpute en1y a. few of the results. he suggested |
pbte1n1ng Therefdre, f1gures epmperebTe to many df the resu1ts prpduced »
’ 1n this’ study were. npt repprted fdr seience, 11tereture or reed1ng fpr any -
age grdup Cd1eman s resu1ts are presented in Teb]es 11 and 12.
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ERRS  COLEMAN'S (1975:379) RESULTS
.;n,_,_.mmmmmmcmmmmmmumm
LU BTG FORTEEN, N 514 COTRIE

.

| 'TMeasures | , ,  o ; Eh1le England F1nland ltaly Swedeg_ | Us. Aieragg.f g%‘_‘

‘Q*WEIMMbEMmmd Hmmmm =.£u,‘.w ~;A3 ﬁﬁfjggﬂ B K I

S effedts L Reading M5 2. MR /RN ) B

wwm#mt.;i Sclnce % A8 Al
S Avérage RN | U AR Y W6 A

;Tﬂirect schnn1 effects Literature T IR R SN | /SR IR S )
T ';'_. . Reading 28 09 c.oa8, 28 A
LTI Sedence B oM L6 8
.‘ | _‘1 " hverage - I S B B B, Y- B I
* ;ﬂVSchnol effects distrib- therature Y S TN 1 BN R £ R &
S ited 1ndependently of Reading = .26 S IARNNN) IR | RN | KR S 2
_a;f;(home and schoo1 type Sclence 5 W ST B/ C T A
L T oherage 6 Ay B0 a0
._Bbz ;2\“ R:(lz) R L

mﬁoﬁdnutEMM nmnwm O R TR SR RUREN 1 SN, R
f (R _ b

*VAmmmmmmﬁRmm aﬂ&“xﬂfw oo M5 S0 8

=“":’“ﬂf?z‘-?hac:kgrmmd effocts  Sclence - Jr o83 T ) R ) ST A A
- B TR . AR A I R b

“HWM 
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Heasures

Tota) hone background
effects
By (2 Rhl)

DITEEt schaol effects
Bugsgz

'ﬁchnnl effects distribs

uted {ndependently of
hone and school type

’Bua 2 qifﬁgu)

| fatio of,dlregt‘scﬁoof )

effects to total home
background effects
/SN

Bu 4 )

TABLE 12

COLEMAN 3 (1975 380) RESULTS

FOR TEA READING AND SCIENCE STUDIES
- AT AGE TEN, IN SIX COUNTRIES

- (hile Englond  Finland Italy  Sueden Average -
Reading 2 AT 7| S Y BN
e - 00 M6 00 A0 A M

Average J6 b A0 26003 M
PR SN | BN | S S | B I
Science . .30 18 2 20 0.2 B
Mverage 30 Jb i) o 2] 2600 2
eadng 8 .02 a0
Science WX 20 2 XN .2
Average 3 .30 15 50 .0 20 280 2
Reading 242 .28 YT | B¢ ,:‘41 5]
Sclence 1,50 39 5100 o880 36 T

- ay Bu.j 1 1.88° 35 : g1 "0l ;57 59 o

Ay By -
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o APPENDIX C
- REGRESSION RESULTS FOR MATHEMATICS,
'POLITICAL KNOWLEDGE AND POLITICAL ATTITUDES

. The overe11 results for the series of regressiens of mathemet1cs
eEJevement on the_b]oek 1, 2 and 3 variables are presented in Table 13.
The simple correlation coefficients, the multiple regression coefficients
and the Fsret1ee for the regression of mathematics achievement on the '

: ver1eb1es in each of the three b1eeke are included ih Tables 14, 15 and
%36, The F-ratios shown in these teb1ee are "partial," not “sequential"
-or "hierarchical” F-ratios; they test the e1gn1F1:ence of eech variable
‘as if it had been the 1e5t one added to the equation.  The etenderd1zed
. regression ceeff1c1ente fer the interval variables in all mathematics
'blecke are.included in Table 17. . -

) The gggre551en resu1ts for the three blocks of variables for politi-
ce] knew]edge are presented in \§§1ee 18 through 22. Tables 23 through '
27 contain the regression: resu1ts for the three blocks of variables for

political attitudes. ‘ re T ‘ . _gfﬁ
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TABLE N
SIAMANY OF WATHCMATICS REGRESSICN RESUI T3
N+ 10,014
Blocks Included (n Regression
. Blocks  Blocks
Standardiced Reyrisslon
CoeificTontt
Block | (lowe Background) ', 0.523 0.6 0.9
Black- 2 (Type of Scho) l ' A 18
2 oy (R
Block 3 (Schaol Resources) 0.482
forreltions beloen Do
o Block T with Blok 2~ 0.067 . 0400
o Black D wilh Blok 3 A [
Bleck 2 with dloch. J e
Biocks l and 2ulth Block 3 0.304
~Bercent of Total Varfance —
iﬁé]ﬁlﬂ;d :
By all Blocks néluded 7 T S
Unlquely by Block 1 4.3 ne L
Unlquely by Black 2 , 9.5 2.5
Infquely by Black 3 L 19,8
- dointly by 411 Blocks WEona o nw
!

Fally 54

CTABLEN

RSSO HESLS OB WHOMATICS L0CK | K Whioum)

. lﬂlﬂl‘

Lo qureisiﬁn_ﬁnefficlents and
[-hatios (on second Hue)

Stuple Blocks Included in Regression

R ' . Corre- B E]ﬂqks Blacks
Hame of Varlable - lition Block} Dand 2 |, 2.4nd

Both Parents Uikeown Educ, * -0.200 w1112 0813 0
A N I . S
One Parent Hot Grad. HS, 0070 -0.911 0,55 A i3
T . B/ S |

Both Parents Grad. HS, 0000 L0568 0060 04
, A L I L
{ Index 0.284 .25 0.192  0.064
R . ] 15
D058 008 .08 ..

Reading Hafe__ria'

o uok
Menhaths 0% 000 0008 0.0
, 17 ] 5

R I T
T T e T m

N , R 10
Qther Kon-Nhite Race 0.000 0.2 04% 033
o : 50 12
on-English 003 DA 0.4 Oiél
R T T
B ingual _ A7 048 04M 0,008
B _ » 7 17

lours of TV Watched , . 0064 -0.082 -0.00 -0,0) -

o B ) 9. .

Specific Study Place 0.087 <015 -0.14 0180
o _ o 50
Tseiter - 028 036 028 0D
_ Y 2
Dishuasher 001 0 016 00
- | I I
hecord Player 0.1 Q.32  0.2% 0.8
s SR | % 5
Color 1Y 0.09 0166 -0.060 -0.)03
16 ] g
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‘“ e

Iner-Suburban iru_lr;nn{i QM0 <022 - e

REGRESS 104 _R;su;fs_FQ&_HATI;EMTI;S BLOCK 2
* (TYPE OF SCIOOL AKD COHAUNTTY)
Hs 0,0

Regress fon Coefficients and
[F-Ratlos fon second )

' " "'-iSinipiB Blorks Included in Regression
P oforres Blocks  Blocks
Hamie of Variavle lation Black 2 Jand2 1, 2.and }
Keademic: Progrin 0.9 1.3 L0 0.4

_ . C N na W
Oceupatfonal -Pragram DI 0K e
: 3
Large City Percent® Q080 - 0%_

16

CRral-Urban niext - -00% 031 0081 042

S ]

S5 Index? D24 <0950 0.0 0,175
o ' W a -1
Northeast C00 - 00 00
- - 4 H

Southeast A6 -0 00 G

U 9 J

Parceot White o Schoolt  0.090 13 0680 Q62

- moo%
Schoal Title I Eligitle 0,082 .0.ig§ 0, I?é D.GSg

ercent Stlenls Ellglolet 0200 0984 0601 0.0

oD 1§
:‘l - .
*oeffictents fur Uhese varlables are glven for the varfable
exressed 45”4 propartion rather than as a percent. The co-

‘ﬂMMMwmmehmmhMMMMHMWi

able 15 given s a percent,

TABLE 16

: B (l‘ ﬂ
REGRESSION RESULTS FOR MTERATIS DLOCK 3
e (SCII00L RESOURLES) '
N & 10,04

Regression Coefficlents it

+ E-Ratios {on second line) .

Siaple Blocks icluded fn Regression

Studled Functions - 0.1 03, .

mo e

Studfe betrlc Systen 0201 Q.38 0.2
N

[ e .

o Lorye- , Blocks
Nage of Varlable . lation  Blok] 1, 22nd)
Grade 10or Lower AN 086 D88
3 o
Grade 11 S0, "= Q.22
SR o
fohmeort Astoed 000 AW A |
| R 2 B
Hours of liework 0.208 - 0.018
N - 3 13
. Traditional Methods . - 0.222 0.0 0.05
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REGRESSION RESULTS FUR SOCHQ-POLITICAL ATTITUDLS--ALL BLOCKS
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APPENDIX D
- MEAN AND VARIANCE OF INDEPENDENT VARIABLES

The mean and variance of each independent variable for the mathe~
matics anéi&Sis-are shown in Table 28. The same information for the
political knowledge and sacioﬁpéTiticaT attitudes analyses is presented
in Tables 29 and 30. ' A o

As discussed, a different sample was used for mathematics than for
‘the other two subject matters. The slight differences in thé distribu-
tions of the independent variables for political knowledge and socio- .
political attitudes are due to the fact that respondents were weighted
by the number of jtems attempted for the subject matter being analyzed.
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