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Educational Pro"r,ess (STN) for studies

science and mather;:dtics mill teaceY FrraLes for 'Lngiish,

social -studies, science and mathertics aere secured fror school

records.

The criterion le.,sures to were teacher
.-.--

grades for Eni;:lisn, social science, ane matncmatics

and standardi.ned achievement tests in readinr,, social. studies,

science and matnematics. 2ne teacher grades were the average

for all courses taken in a subject .latte area in hir-n school.

The standardized achievement scores were derived from performance

on the Sequential Tests of Educational Progress, Iowa Test of

Educational Development and trie Science Research Associates

Achievement Series. 'Afferent tests were used in different

schools. Percentile 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 recoras based on testing and

grading four years after the original nomination of the youngsters

in third grade. The criterion measures, teachers grades and

standardizea achievement test scores, resulted from testing and

grading eight years after initial identification.

Complete data were securea for 167 children. The sample

was randomly subdivides into two subsamples to be used in

validation and cross validation analyses. The data was analyzed
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Academic performance as reflected in teacher grades is

probably based on a number of factors such as children's

attitudes, interests, personality characteristics and social

class determinants in addition to learning or achievement

(Lavin, 1965). Thus, if teacher grades are to be predicted,

a predictor which incorporate 3 these factors, ffainely, t.ATITTF--

teacher grades, should be the best predictor.

In a review of the literature on tne relationship between

intelligence and grades Lavin (1965) concluded that they were

correlated at about .60. DeCecco (1968) examined the relationship

between intelligence and achievement and concluded tnat intelligence

is one of our best single predictors of achievement. A high

correlation between intelligence and academic achievement is now

commonly assumed oy most educators.

Social behavior is also preuictive of subsequent academic

achievement. Students who exnibit consistent non productive social

behavior do not learn well in tare classroom. Their failure to

achieve at one level is predictive of lower achievement at

subsequent levels. Feldhusen, Thurston, and 3enning (1970)

reviewed the literature and found evidence of a relationship

between social behavior in school and achievement. In neir 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 exhibit 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 higher than boys

in achievement in mathematics, language and nandwriting. They

concluded that such differences between boys and girls are
i

significant for educators. When boys and girls of the same

age are enzolled in a class toiretner, instruction should be

individualized to meet their different needs.

From this review it may be concluded that sex, achievement

and social behavior may he predictive of subsequent achievement.

Additional measures such as intelligence and standardized

achievement test scores may not increase 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?

2) Is predictability increased significantly if pupils'
scores on the Sequential Tests of Educational Progress
(STL.P) and intelligence test scores are added to the
battery as predicto.ps?

PROCEDURES

Teachers of grade three throughout an entire county

nominated the two boys and two girls who were most aggressive-

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 readinc,7, social studies,

science and matnematics, and teacher p;rades for English,

social studies, science and mathematics were secured from school

records.

The criterion measures to be predicted were: teacher

grades for English, social studies, science, and mathematics

and standardized achievement tests in reading, social studies,

science and mathematics. Tne teacher grades were the average

for all courses taken in a subject matter area in high 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. Percentile 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 based on testing 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 secured for 187 children. The sample

was randomly subdivided into two subsamples to be used in

validation and cross validation analyses. The data was analyzed



in four stages. In stage I teacner grades, social behavior and

sex were analyzed as prcdictors of subsequent teacher grades

and standardized acnievement 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

STEP and intelligence scores were added. in each stage a

mult'ple linear regre,Ision tecnnique (Dixon, 1)67), was used

to generate 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

The results of the stage 1 analyses for prediction of

teacher grades are presented in Table 1. All of the multiple

correlations were significant and ranged from .64 to .78.

Moreover, all of the crossvalidation correlations, which ranged

from .61 to .80, were significant. The maximum shrinkage was

.03 for the criterion teacher grades in science in stage

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.
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Stage II

In stage II, STEP scores were added to the stage I
battery of predictors. (see Table I). It wns found that the
addition of STEP scores as predictors d11 nor, significantly
increase the predictability of any of the teacher grades (see
Table 2).

The results of analyses for stage II for the criterion of
standardized achievement test scores are also presented in
Table 1. The F values for comparisons of stage I and II predictions
for standardized 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 studies
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 ana III
revealed tht all four F values were significant. All of the R's
increased when intelligence was added as a predictor. The
maximum gain was for reading where the multiple R of .73'was

increased to .81.



Stage IV

In stage IV, STEP scores and IQ were both added to the

stage I predictors. Comparisons between stage IV and the other

three stages for the criterion teacher grades are presented

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

7

The comparison between 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 the denominator in the F test increased proportionately

more than the R2 in the numerator. The 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 scores are presented in Table 2.

The stage IV gain in predictability over stage I was significant

for all the criterion test scores. When stage IV was compared

with stage II the gains were significant for tree prediction 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 of all p:.edicto-s w.A the

are presented in Table 3. All of the cirzclatio.is be4.avio-

with achievement criteria ala ...grjficanz; an: re:1-,at-.Lv. All

of the cognitive criteria have W.gn int9r-r,orrelati^ns. Sex

was a high negative correlate (-.5F of STE) CciGLce achievemeLt

Boys were higher achiave-c than ,z1ls.

DISCSSI011 AND ':CNCLUS...3AS

The Research C,aestims

The first research g.te,tion cf .;r6 (las:

Are measures of sex. soc*.al behz:vjor and teacher
grades signifi;:anv, pred:cto::s of -Jhge.:uent. a?.ademic
achievement?

The multiple correlations for the predict:on of teacher g:'e es

- using stage I predictors were all high and significant ranging

from .64.to .78. For the criterion standardized achievement

test scores, the degree of predictlbilitr was Y..1812 ranging

from .73 to .79. Most of the cross validations stowed only

slight shrinkage. Theses; results suggest that teacher grades

and an evaluation of social behavior obtained from erchrs we

highly predictive of ichieveme.nt few' years later.

The second research question was

Is predictabthty in3re;ised rIgnif:4cantly
if STEP and int11:.6an,:c test are adc'ed
to the battery .)f
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The gain in predictability of teacher grades was not

significant when STEP scores were added to the original

predictor set. however, in predicting standardized achievement

test scores the addition of STEP scores as predictors increased

correlations siphificaniay, and all the cross validations

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

performance on standardized achievement tests.

The gain in predictability of teacher grades in mathematics

and social studies was significant 'men intelligence test scores

were added to the battery. For tne four standardized achievement

test scores the gains in predictability were all signifier`

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 validations 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 measures 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 equations are very stable.

However, the gain in R over stage I was not significant for any

of the criteria of teacher grades. In the predfction of the

four standardized achievement 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 addea. Significant increments in predictability

were. found for all four standardized achievement criteria but

for only one of the teacner grades criteria, social studies.

In general it seems safe to conclude that standardized

achievement test and intelligence test scores chiefly increase

predictability of standardized achievement 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 some intervening gain. Thus, the

prior measure serves chiefly as an identity element in prediciting

a component 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 be available unobtrusively (Webb et. al,

1966). That is they are obtained as an ongoing aspect of

instructional activities. Intelligence 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

achievement as reflected in teacher grades probably reflect

other pupil characteristics such as attitudes and motivation.

Sex and social behavior were significant predictors for

a number of criteria. They are easily obtained predictors.

They may serve a valuable diagnostic function in alerting

the teacher to the effects of sex role and social behavior on

achievement. Ciiilaren whose classroom behavior is aggressive

and disruptive are especially likely to experience other personal

and social adjustment problems and not to achieve well.

Academic predictions should oe used to generate prediction

equations to identify individual chilaren who will be low

achievers and who should therefore receive special remedial

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 weaknesses.

Building; prediction systems of the type described in this

report should 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 available at a nearby college

or university. While some consultative service might be necessary

in developing the prediction system, the subsequent operational

stage could be carried on by clerical personnel.
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