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BEducational Progress {(51oF) for resdine social stuules,

science and mdinetetlics | and teacher eraces for wngilsh,
sccial stucies, science anu matoermatics were secured fror school
records.

‘'Me critericn rewsures to Je rreciztea vere: teacher
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grades for wnslisn, soclial .tuaies, seclence, anc mat&cmatics
and standardi.ed schicvenent tests in reaciurg, social studies,
sclence and matnematics. dae teacher grades viere the average

for all courses tasken in a subject natter area in high school.

The standardized acnievement scores were derivea from performence
on the Sequential Tests of ikducational Progress, Iowa Test of
Educational Development and tne Sclence Rescarcin Associates
Achievement Serdies., vifferent tests were used in different
schools. Perceutile scores were secured and normalized using

an arcsin transformation.

Sex and social behavior were assessed as part of the original
nomination process. &cores forvintelligence, STEP and teacher
grades were secured from school recoras vbased on testine and
grading four years after tne oriwinal nomination of the younasters
in third grade. The criterion measures, teachers grades and
standardizea achievement test scores, resulted from testing and
grading eipght years after initial identification.

Complete data were securea for 1867 children. The sample
was randomly suodivided into two subsamples to be used in

validation and cross validation analyses. The data was analyzed
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Jotri Feldnusen and Willian Kryspin

Joun R. Thurston

University of Jisconsin - kau Claire

Colleege. and universitics use academic prediction systems
to identify stuaents who shoulu be placed in special sections
of courses, receive remedial instruction, or bypass some cources
Prediction of achievement could also be useful at the elementary
level, but it is rarely attemptea.

Bloom (1964) presented empirical evidence that the vest
predictors of behavior will be assessments of similar or closely
related behavior. Feldhusen, Thurston, and Benning (1971)

found tnat reading and aritnmetic srores based on standardized

"tests and teacher grades were long-range (five years) predictors

of academic achievement in those areas. Klausmeier and Ripple
(1971) reported evidence from several studies which indicate th~*
academic achievement is best preaicted by measures of achievemen®.
Lavin (1965) and Bloom and Peters (1961) concluded that academic
achievement measures are strong predictcr. of subsequent academic

performance.

A paper presented at the Annual neeting of the National Council
on Measurement in Education, iew Orleans, 1973.
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Academic performance as reflected in teacher grades is
provably based on a numter of factors such as children's
attitudes, interests, personality cnaracteristics anc social

class determinants in addition to learning or achievement

(Lavin, 1965)., Tnus, if teacher grades are to be predicced,
a predictor wshicn incorporates these factors, HATEIY; © ier

teacher grades, should be tne vest predictor.

In a review of the literature on tne relationship between
intelligence and gcrades Lavin (1965) concluded that they were
correlated at aoout .60. DeCecco (1968) examined the relationship
between intelligen;e anG achievement and concluded tnat intelligence
is one of our best single predictors of achievement. A high
correlation between intelligence and acaderic achievement is now
commonly assumed by most educators.

Social behavior is also preuictive of subsequent academic
achievement. Students who exnibit consistent non-productive social
behavior do not learn well in tne c¢lassroom. Their failure to
achieve at one level is predictive of lower achievement at
subsequent levels. Feldausen, Thurston, and 3enning (1970)
reviewed the literature and found evidence of a relationship
between social behavior in school and achievement. In aeir own
research they also found that children who are consistently
aggressive and disruptive in the classroom achieve at far lower
levels than their peers who exhivit socially approved behavior
(Feldhusen, Thurston and Benning, 1971). Klausmeier and Ripple

(1971) reported on research comparing the academic achievements
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of boys and girls. They found girls to be higner than boys
in achievement in mathematics, laneuaze and nandwriting. They

concluded that such differences between voys and girls are
H

significant for educators. When boys and girls of the same

age are snrolled in a class towzetner, instruction should be

e
— [ g

individualized to neet tneir different neeads.

From this review it may be concluded that sex, achievement

and social behavior may be predictive of subsequent achievement.

Additional measures suci as intellipgence and stanaardized

achievement test scores may not lacrease predictability.

This research was concerned witn the prediction of academic

achievement at the elementary level using “easures of achievement,

intelligence, sex, and social behavior as predictors. The

specific questions investigated were:

1) Are measures of sex, social behavior and teacher grades
significant predictors of subsequent academic achievement?

Is predictability increased significantly if pupils'

no
~

scores on the Sequential Tests of Educational Progress

(STwP) and intelligence test scores are added to the
battery as predictors?

e

PROCEDURLES
Teachers of grade tnree tihrougnout an entire county
nominated the two boys ana two girls who were most agpgressive-
disruptive and the two boys and two girls who were tne most
prosocial in their classroom behavior. Kuhlman~Anderson In-

telligence Test scores; scores on the Sequential Tests of
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Educational Progress (STEP) for reading, social s%udies,

scierice and mathematics, and teacher grades for cngiish,

social studies, science and mathematics were secured from school
records.

The criterion measures to be nrecicted were: teacher

e

gt —————

grades for BEnglish, social studies, science, and mathéﬁétics
and standardized schievement tests in reading, social studies,
science and mathematics. Tne teacher grades were the average

for all courses taken in a subject matter area in hipgh school.

The standardized achievement scores were derived from performance
on the Sequential Tests of Educational Progress, Iowa Test of
Educational Development and tne Science Research Associates
Achievement Series. Different tests were used in different
schools. Peréentile scores were secured and normalized using

an arcsin transformation.

Sex and social behavior were assessed as part of the original
nomination process. Scores for intelligence, STEP and teacher
grades were secured from school records vased on testihg and
grading four years after the original nomination of the youngsters
in third grade. The criterion measures, teachers grades and
standardized achievement test scores, resulted from testing and
grading eight years after initial identification.

Complete data were securea for 167 children. The sample
was randomly subdivided into two subsamples to be used in

validation and cross validation analyses. The data was analyzed
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in four stages. In stage I teacner smrades, social benavior and
sex were analyzed as predictors of subseguent teacher grades
and standar&ized achievement test scores; in stage II STEP
scores were added as predictors: in stage III intelligence
scores were added to the stage I predictors, in stage IV

N e
STEP and intelligence scores were added. 1n each stage a

mult "nle lincar regression technigue (Dixon, 1367), was used

to genqrate prediction equations for each criterion measure.

An F test described by Guilford (1965) was used to test the sig-
nificance of increments in R between stages. Alpha was set

at .05 for all tests of significance.

RESULTS
- Stage I

The results of the stage 1 analyses for prediction of
teacher grades are presented in Table 1. All of the multible
correlations were significant and ranged from .64 to .T78.
Moreover, all of the cross-validation correlatibns, which ranged
from .61 to .80, were significant. The maximum shrinkage was
.03 for the criterion teacher grades in science in stage I
where R was .64 and dropped to .61 in cross validation.

The results for the prediction of standardized achievement
test scores are also presented in Table 1. All of the multiple
correlations were significant and ranged from .73 to .79. The
cross-validation correlations ranged from .69 to .82 and were
all significant. The maximum shrinkage was .10 for the science

Score.




Stage II
In stage II, STEP scores were added to the stage I
battery cf predictors. (ses Table I). It wes found that the
addition of STLP Scores as predictors dig ey significantly

increase the predictability of any of the teacher grades (see

‘Table 2.
[
The results of analyses for stage II for the criterion of
Sstandardized achievement test Scores are zlso presented in

Table 1. The values for comparisons of stage I and II predictions

for standardizeg achievement scores are given in Table 2. Sig-~

nificantly higher multiple R's were obtained for all four criteria,

Stage III

In stage III, intelligence test scores were added to the
original predictor battery of stage I. The results of the
comparisons of stage I and III multiple R's are presented in
Table 2. For the criterion of teacher grades in social stucies
and mathematics; significant increases were found when intelligence
was added to the original predictor set of stage I.

For the criterion of standardized achievement test
Scores the comparisons of multiple Rs between stages I anu III
revealed‘tha all four F values were significant., All of the R's
increased when intelligence was added as a predictor. The
maximum gdin was for reading where the multiple R of .73 ‘was

increased to .81.




Stage IV
In stage IV, STEP scores and 1Q were both addsd to the
stage I predictors. Comparisons between stage IV and the other
three stages for the criterion teacher graaes are presented

in Table 2. The results of each comparison are presented next,

R

IO

The comparison betweéen stage IV when intelligence and
STEP scores were both added as predictors and stage I revealed
no significant gains in predictability of teacher grades. It
should be noted that even though there were significant gains
in R from stage I to II or I to III there might still be no
significant gain from stage I to IV because the predictor set
is larger and tne denominator in the F test increased proportionately
more than the RZ in the numerator. 7The gain in predictability
from stage II to IV was significant only for the criterion of
teacher grades in social studies. Finally, when.stage Iv
was compared with stage III, no significant gains were found in
predictability of teacher grades. |
Comparisons between stage IV and stage I for the criterion
of standardized achievement test sccores are presented in Table 2.
The stage IV gain in predictability over stage I was significant
for ali the criterion test scores. Vhen stage IV was compared
with stage II the gains were significant for tine predic4ion of
reading and mathematics, Finally when stage IV and III were
compared the gains in predictability were significant for social

studies and science.




The simple correlations ¢f all predictos w_th the croi“erin
are presented in Table 3. All »I the :cryelatiocas of beravaio™
with achievement criteria eie s’grificenc anl r2pative. AlL
of the cognitive criteria have nige intsr-correiafii-ng. Sex
was a high negative correlate (-.5%) . f STE® <cici.ce achievemelrt

Boys were higher achicvexc thay g35:is.

DISCISSION AND (NCLUSLONS

The Rzseaich questions

The first resceaich guesfien ¢f Tre przg:mne ssudy was:

Are measures of sex. soc.a)l behavior and teacher
grades significanc pred-ctors of -uhee_ uent azacdemie
achievemens?
The multinle corrzlations for the predict’on of teacher grazdes
-using'stage I predictors were all high and significsnt ranging
from .64 to .78. For the criterion standardized achievement
test scores, the degree of predictabpility was alsc hlgh »anging
from .73 to .79. Moat of the cross validatious shéwed only
slight shrinkage. Thes= results suggest that teacher grades
and an evaluation of social behavior obtainecd {rom ®rcii2rs 3are
highly predictive of achievement fcur years later,
The second research question: vras:

Is predictability inzreased rignificantly
if STEP and int=1lligencs test .coces are added

&

to the battery of pradiciors?
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The gain in predictability of teacher grades was not
significant when STEP scores were aaded to the original
predictor set. However, in predicting standardized achievement

test scores the addition of STEZP scores as predictors increased

———>4the multiple correlations significantly. and ail the cross valldations

showed only slight shrinkages. This would imply that the prediction
systems developed using stage II predictors were quite stable. The
results are also logical. One would expect that standardized
achievement test scores would improve the prediction of later
performaiice on standardized achievement tests.

The gain in predictability of teacher grades in mathematics
ana social studies was significant wnen intelligence test scores
were added to the battery. For tiie four standardized achievement
test scores the gains in predictability were all significen*
when intelligence was added to the battery. The stability of
the prediction equations developed in stage III was also high.

The slight shrinkages occurring in cross valldations would

indicate that these prediction equations are quite stable.

Thus, it appears that intelligence test scores can make a worthwhile
addition in a prediction battery consisting of measurcs of teacher
grades, sex and social behavior.

In stage IV all of the multiple correlations were high and
significant. The small shrinkages occurring in cross validation
would also imply that these prediction equa@ions are very stable.
However, the gain in R over stage I was not significant for any
of the criteria of teacher grades. 1In the prediction of the
four standardized acnievement tests all of the gains were

significant.
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Comparisons were also made between stage IV when both
intelligence and standardized achievement test scores were in
the battery of predictors and stages II and III when only one

or the other were addec. Significant increments in predictability

s e

were. found for ail four standardized achievement criteria but
for only one of the teacner grades criteris, sccial studies.
In general it seems‘safe to conclude that standardizeguh
achievement test and intelligence test scores chiefly increase
predictability of standardized acnievement test scores, not
teacher grades. These results are consistent with Bloom's
review (1964) in suggesting that the best predictors of
achievement are prior achievements. Achievement levels are
probably quite stable over time and therefore are predictable
from achievement measures. Bloom suggests that any measurement
of achievement at a point in time is actually a composite of
prior achievement levels plus som;iintervening gain. Thus, the
prior measure serves'chiefly as an identity element in prediciting
a compounent of a later achievement level.
For a variety of practical reasons prior measures of
achievement are the most useful predictors of achievement.
They are more likely to ve available unobtrusively (Webb et. al,
1966). That is, they are cbtained as an ongoing aspect of
instructional activities. Iptelligence tests do not appear

to be directly related to the instructional program. Prior

measures of achievement also have greater diagnostic value than
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other measures. They reveal areas in which a student is weak
and in need of special assistance. Finally, prior measures of
achieverment as reflected in teacher prades probably reflect

other pupil characteristics such as attitudes and motivation.

T o et g =

Y

Sex and social behavior were significant predictors for

a numder of criteria. They arc easily ootained predictors.

They may serve a valuable diagnostic function in alerting

the teacher to the effects of sex role and social benhavior on
achievement. Chiluren whose clazsroom behavior is aggressive

and disruptive are especially likely to experience other pefsonal
and social adjustment problems and not to achieve well.

Academic predictions should ve used to generate prediction
equations to identify indiviaual children who will pve 16w
achievers and who should therefore receive special remedial fé\\
instruction. Information concerning the predictor variables
and a child's status on each predictor should be useful in
diagnosing his difficulties. Academic achievement variables
should be especially useful as diagnostic evidence since they
should reveal a child's particular wcaknesses.

Builaing prediction systems of the type described in this
report sihould be no great problem in schools which nave their
own computer systems. For schools which do not yet have a
computer, the service should be availavle at a nearby college
or university. While some consultative service might be necessary

in developing tne prediction system, the subsequent operational

stage could be carried on by clerical personnel.
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