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. Y This paper investigates the relationship between a
maltifactor grading system and standardized achievement test scores.

.- The study attempts to measure not only achievement but also

motivation and rate of progress. Tun hypotheses .are tested: (1)

. Teacher measures of application, improvement, and grade level do not.

.~ bear a significant relationship to standardized test sccres in °

mathematics. (2) Teacher peasures of application and improvement do
not add, %ignificdhtly. in prediction to that provided by the grade
level 4nd ‘class. The procedure of the study is described in light-of
the, definition of terms, sample, instrument, design, and data *

~ analysis. It is clear from the data that the grades at this private

day school bear a strong relationship to achievement test scores and.
are a-good predictor of them. However, neither application nor
improvement, as measured, added~sigqﬁficantly to the straight
achievement measure. The reasons for, and implications of, this
result: are eéxplained. (SE).- : ‘
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»~ . . The purpose.of this.study is to investigate the ° #
trelationshrp between a ﬂulti-faotor grading system ane
standardizediachievement test scores. In recent years num-
erous segments o the population have attacked the £raditional
A-P grading system emploved bv the schools (Zimmerman, 1970;
Miller, 1967; Glasser, 1969. and Mllton, 1972)~ - The criti-
c1sms of the traditional system are numerous, but one of the

central cr1ticmsms has been that grades attempt to measure-

with one score several important :and partially 1ndeoendent

- - dimensions of behavior (Dridcoll, 1972) . There are a rumber

of possibie responseS'to the problems that, the critics of the
_trad1t10nal system have\%urfaced. The most typical response
has beeg to reduce the distinctions that are attempted,

as in the;varlous pass-fall systems.~ Other a;ternatlveg

of thls type have ranged from a computerized prose evalu-
ations system (Giannangelo, 1974) to a system of only re-
cordxng completes as students mastem behaviorial objectlfes

(Zimmerman, 1970). A conceptual alternative to thls strategy

of making fewer distinctions is to‘attempt to measure the

. other important dimeusions of.the.student in school. This

;a}terﬁative-has been attempted by a private, day school. It

7 ,attempts to measure nct only achievement, but motivation and

rate of progress as well. .

RELATED LITERATURE

The study of the validity of school grades has had mixed,

results. A number of studies have .shown that the high school

grade point average is an excellent predictor of cdllege
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grades (Wilson, 1970; Farvet, 1973; McCausland, 1974; and

Wilson, 1971) . These stédies hqve shown this t? be true for
.- @ variety of ﬁopulations.' By contrast Hoyt (1966) .ir a re—~

view of the‘litérature dating'Bgck to 1917 has found that °

college grades Sgar little 6r no relatioaship to édu}t

success as measured by a nuﬁber of va*iables. Jackson and

Lahaderne {1967) found only a, small relatiohshlp between =
N teacher awarded grades and standardlzed test ‘scoras in the

sixth grade. 0f-course, all the abovg outlined stud;es,

were baced on é;ades as defiqéd by the tragitidnal A-F : . @
o ., | s&stem and thus do not attempt to ﬁéasufe separately
¥motivation .or rate of improvement? P ' Lo o

&’

HYPOTHESES 3 - o -

This study. was de51gned to investigate two hypbtheses.

L3

The null hypotheses are:

“
I. Teacher measures of appllcatxon, improvement, and

R

grade level.do not bear a signiflcant relatlon to standardijzed

test scores in mathematlcs,

LY

. If hybpothesis I is’rejgdtgd, it is 1egitimﬁte to "test

. the hypo*he51s that § i
1I. Teac her measutés of appllcatlon and improvement \_jr )
do not add siqnificantly.in prediction to that.provided
by the grade level and class. ‘. |
Othgr questions of‘intef;st‘ipcluge:' : .
1. Of the av?ilable teacher méasures which set provides
the best prediction combiﬁéd with the fewest predictors?
2. Is there any difference in prediction between

the prediction of ‘the total math scores and subscores for -




reasoning and computation? .
s v

'

PROCEDURE o g .

. Definition of Terms. Appendix A contains.an example
of the grade card that 1s ?sed in this system. It is.
comprlsed of four components. application, improvement,
grade level," and conduct. ‘Application is graded on a fxve
'point.scale along a dimension from seeks independent work
to will not work. Improvemént is a four point scale from
.accelerated‘toinone.‘ Qrade'level is a ti.zee point scale
from above grade levei tolﬁelow grade icvel. Conduct is
o o - a satisfactorg-unsatlsfactory dichotomy. “ L B
| Sample. The sample, consisted of 31 white,\mlddle
socio-econonic status children from a small, private
day school in northern‘Broward County," Florida. Students
: | were from #th, 5th and 6th grades.: Classee'were~sma}1 :
with 9, 8, and 14 students 1n each class reepectively. The -
school emphasizes a modern, concept oriented approach to

<)

.fhe studv ‘of mathematics.. Sexes were approximately balanced.
. . .‘: Instrument. The standardlzed test used was the
California Achievement Test, 1957 edltion.\,It is widely used
ahd has been favorably reviewed as to reliability and
vaiidity (Neidt, 1957). It consists of 11 scoresr\inclnding
. mathematics reasoniné, fundamentals and total, the scales
.- .‘ used in this etudy. |
Design.’ The school operates on a nine month school
year divided into four 9 week qnarters. The crades used
were from the third quarter whicn ended in the last week

of March 1973. Grades,were awarded normally by the teachers.

o B ’
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Sidce this stu&;a was not ,&ven contemplated at that time, .
the subjects could not have been 1nfluenced hy its existence.
The achieveme\t tést was’ administered in the second week
of April 1973 under the supervisxon .0f a Ph. D. psychologist
and scored-by th//distributor. .Grades from the quarter

preceeding the administration o, .the achievement test were

"
+ . -, ) - o

—~
.used to predict 1ts results.

Data Ana1y31s. The data was analyzéd via the ROL

, #

' g
Regre531on Analyszs program using both generation(:hd
transrormation pf variables. This is the 1 September 1969

- . version compiTed by GéoEu/_Peabody Computer Center._

¢
. ) Since it was ‘not’ obV1ous that the various teacher
’ neasures can be. assumed to be Jinear, all could be ttsted
f for linearity u31ng the approprzate fqll and restricted

"amodels. Due to the, limited range of £he Variables only .

.

qrade level and class were so tested. Based on the results

ki ‘ of that’test, all other variables were assumed to be linear.

4 e ’

Linear interactions Were tested for grade level, improvement,

1 -

. and app?igation Wlth class. ‘Various alternative models
were tested to ddétermine which model was most par51monious
. ithout being significantly poorer in prediction. Due

_ " to the small sample size, no attempt was -made to determine
‘\\ - '/' .
if ‘moderator groups efisted. ’

"

- RESULTS //

For Hypothe51s I, as_can be seen from Table l, all

tested models were significantly better predictors than
-

chance accountin_ for from 62% to 42% of the variance. Thus

Q . e




-Hypotheis II. T

"

:Hypothesis'l is rejected and it is appropriate to test

INSERT TABLE 1 ABOUT HERE " . L

In terms of Hypothes1s II, neither application or |

improvement scores, or their interaction W1th class add )
significant pfediction;to that provided by class and

grade level. These have F-ratios of .102 and 2.415

.and‘resﬁlting in probabilities of .75 and.= 13 respectively.

‘ {
These results are contained in Table 2. .

INSERT TABLE 2 ABOUT HERE I ;

Table 3 contains the relative contribution by each:

-

- of the predictors to the predmct 1 equation. The contributions

by each predictor c01nc18e with their use in the obtained

-prediction eq**tions except for the non- 1nclusion of the

interaction term for 1mprovement and class. This non-inclusion
can be explained by the very high correla‘ion betdben this
terms and the 1mprovement score (r = .94). Its contribution

is entirely included within the improvement score and thus

it adds nnthing to crediction,' The prediction.from the‘.

‘various models plus the number of predictors used is con-

tained in Table 1.
' INSERT TABLE 3 ABOUT HERE :
'. In examining the questionlbf whethef'there was ény\
difference between the’ prediction of total score and
concept and computatipn scores, important differences were
fornd. Table 4 illustrates that all but two of the. correlations

V-
between the ‘predictors and the concept scbre are lower than

those .for total score and computation scores. Prediction.
'INSERT TABLE 4 ABOUT HERE

R -
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-/ was also Jlower, - ranging from a r of 37% to 23%.
~mscussrom S . : . “

It as clear from the data presented here that the

grades at thla schcol Lza . strong relationship to '‘achieve- -
ment test_scores and are yood predictors of.them. Within
the svstem embloyed,.the teachers'perceptions of academit - .

' achievement in terms of t.tal math scores are probably . h' °

: close to exhausting the—predicttverabxlrty-of~the~system.-. i

- However, in this sample, neither application nor

improvement as measured, added significantly to the &traight’ .

achievement measurg. / This is not to say that they are
a

I not, useful or valid measures. Neither are designed to - ..

3

o measure math achievement bpt are designed to measure

@8
4

the students' independence and improvement. To'the extent:

that these are’ ;eflected in higher achieven nt and th ﬁr

. . higher achie ement is ac*urately measured by the grade ihyel

reliability and validity in terms of thei original intention.

o

“The extent “to which they are successfu)} in this regnrd
cannot be determined by this study. i
However, for imprGVement thete is some information

/

that tempts one to believe that it is not so much a measure

"of improvement as of achievement. It'is repqrted to parents /

in the formtof the letters. A-D. This alone would be a .power-/

ful suggIstion to revert to the traditional systéﬁ in so «+ .

far as this particular mezsure i€ concerned. The fact that "
( . - .

«
.




b

ié the .single’'best predictor of academic achievement

reinforces this idea. .

Attempting to re901ve.the question of whiEh prediEtor

model is best presents a number of difficult tradeoffs. It
/
i:}probably unnecessary to resolve this issue, other than

saying that some'oombinatgon of these variables, treated

as being contimwous, will account for betv:veen 40-50% of L

: differences were found. However the difference in yariance

‘ -9 . _
- important dedisions -are .being magde, then it would probably

‘than academic achievement, they may. well be useful and

. , \ .
the-variance. For the purpose of“reporting their children's |

_ achievement to parents, any of these relationshlps are ST .,

v .
.

stroﬁg enough. Equally if one Wishes to research and

deoes not have the relevant standardized tests, this data : .

" . would suggest that grades are Stongly enough related to*

~’

be a practical alternative.
In comparing the traditional one grade model toé
this niodel which -adds improvement and application scores,

~
the outcome 1s com»licated. Statistically no, sxgnificant

~ accounted for is fairly large (6% of the variahce).. Again'

since fine d@scriminetionS‘ere not‘typicelly made on the

besis of ,these scores, either model is acceptablie. If any

be- wise to use the fullest possible model. To the extent

_ these additional scores add -information about areas. other

t - “ » v e

important and justifiable on that basis.

In terms Qf the school s stated emphasis on the learning

of mathematical concepts, a discrepancy was found. The measure-

ment criteria are weighted far‘more strongly toward computatiocaal
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\\\\\\\\; skills than to reasoning or conceptual skills. In terms
~ of achievement test scores. the students are in fact

d01ng better in math reasoning than in cemputation. so

the teaching emphasis may be there. But this success is

L[4

' not being reflected as accurately in the various grades
{

as is .computational ability. ) R

>

Turning to the w&der questions on which this study

3 -
' : ¢’

A has\hearing,.there are two. One is the relation between
teaéher fneasures and student achievement. Clegrly this
study supports the 1dea that teacher measures are very .
clearly .related to studenQ;scores on standardezed tests in this .
school. Of course, stapdardized tests are not the,same

. thing as'student achievement.:.gtudents inevitahly get;a»

. . lot more, good and bad, out of the classroom than the '
specific subjects that they are taughit. But there is strdné |

j°evidence'that standardized tests do in Fact Jneasure fairly‘

‘ § well the degree to which the student haS\learned the skills

' and subjects that are explicitly being tgught. Thus this

study supports the idea that teacher measures do bear a
strong relationship to student achievement 1n the formal
subjects in the ‘eurriou]um. : ' ‘
. This brings up. the second question..-How does one
-enplajn the low br non-existent relationships between
. grades and'measures\qf non-academit adult achievement. one
- }ossibility is to'say that grades don;t'really measure
O what has been taught. This study for the reasons mentioned

. . pbove does nct support this contention. Grades are reasonably .

L] . .
. . .
/ F ) » hd 3
. 1
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gobd -measures of what is in the curriculum. -‘This leaves

. : <«

open the question .of what then the schools do'contribute.

This study can'add nothihg to aﬁswering that qdestioh ////

(3 v

s

o

- SUGGESTIONS,FOR FURTHER RESEARCH | ya

except to suggest that 1nd1ct1nq the grad\ng system is

not the answer. Rather it suggests that the answer’ must e
S

be found by examlnlng what is taught and 1n what way it

should and does contrlbute toﬂa successful llfe/after

* /

school, howevertfhvt may be defined.

~ .

: .
/ . . e
.

. / . ' .
‘The most dlrect contlnuatlon of thls research would

[ .

be the 1nvest1gatlon ‘of the relatzonshlps between grades

and standardized test scores in other sub;ects./ For each’

of these subjects the predictive ability of egch model can

be tested._ If ﬁpssible.the study should use a larger sample
whlch would allow for the testlng of moderator-varlabies. S

Beyond the 1mmed1ate question of the degree to whlcn Y, '

teacher measures are related to academic achlevement, the .
r
far more important question is the degree to which academic

. achievement. however-measured, is related to later life.

Given the enormous effort in both tlme and money that is
devoted to the schools and to research and development ’

activities associated with them, knowing what the schools -

and the various subjects within the curriculum contribute /’>,

_to later life}seems oﬁﬂcritical importance. Multivariate’ Y,
v o "' ) ‘

prediction studies using either grades orx standardized test

\ecgres to predfct non-academic success could ifolate;thej

.

effect 'of each component of the eurriculum.

L Y
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AR TABLE 1 - Al
v Q Co ) . 1 § . . L. . ) . %‘E
¢ - Variance Accounted Faorv
 £| L - Model - _"I Y.re, Number of Predictors
.+« " i'Grude and Clags W6157% a2
. Non~Linear ) . . ,

:{'?L‘”- L Full Liﬁegp -] .5%8ur . 8
. . Improvement- e SN *e | . 6

( | . Interaction e ' :

E Improvement w/o 51274 5
' Interaction : ~ -

: ‘Application= = JUE3B** 6 .
. Interation ' : - .-
L. Application w/q’ 4695 % 5 - - '
v e Interaction x - L
Class and Grade- JAaourrr 1 4
- ‘Linear Interaction ' . ~
Class and Grade-. * - | .425u4*** "< 3 ‘ -
Lipear w/6 Int ! -
. *p’.05 **p .01 ***p 001 . '
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: - + TABLE 2 J
K Significancé Test
s Full-*liodel, Difference in r~ F Ratio | Probability
” Improvement- | . o467 - 4, | 1.202 03175 -
Interaction g . B
Improvement w/o L0453 . | 2.415 | “.1288
Interaction : o .
) ' A 3 -é, . .
“¥ Application- . «0O164 397 ] - .6818
- {nteraction . .
Application w/o|. - .0021 1 .02 | ~.7502 °
Interaction - ‘ . :
Note: All models tested against Class and Grade-Linear N
"Interation. . ‘ ' ' '
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TABLE. 3

Contribution Coefficient

Predictor Contribution
Aﬁplication ' 42
Improvement .‘4 ,~' 78

. b
Grade Level . .58
R 2
" Conduct »12
Class .. 70
Application-Class _«05
Interaction i
Improvement-Class 48
Interaction
. Grade Level=-Class 3
. ‘Interaction? / -
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« - TABLE 4
e Test - Predictor Co#?e}atiqgﬁd“r‘_"
P’redictor B Concept Computation# ‘Total
e Appllcation : 015 B 24 022
- O, ' -
Improvement 39 7 . W43 b2
‘Grade Level ‘ 27 o35 32
Conduct .01 .16 .06
* Class Y= « 56 . «58
‘Application-Clags ot .04 .03
_Interaction \ 1 .
In rovement—BlaQﬁ .27 e 37 " .26
Intearaction - ! ‘ )
Grade Level-Class 17 21 17
Interaction '
S ——
' “t
¢
J
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