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In Search of Achievement Correlates
In Title I Projects

~ ABSTRACT

Data obtained for 89 Title I reading projects were analyzed by

multiple regression and discriminant function technigues to assess the

4
-

relationships between project students' achievement and project
characteristics. The results-suggest that project characteristics
specified in the title I Fvaluation and Reporting System data reporting
forms are potentially useful as predictors of achievement gain. Two of
the more potent factors are shown to be peprupil cost and pretest 0

achievement status. Taken together they explain more than one-fourth of

the variance in achievement gain.




In Search of Achievement Correlates
In Title I Projects

Kim Onn Yap

Northwest Regional Educational Laboratory
INTRODUCTION

The utility of the Title I Evaluation and reporting system (TIERS) as
a vehicle for evaluation use and deicy‘ﬁaking has been gquestioned py
both researchers and policy makers (Barnes & Ginsbetg, 1979; Cross, 1979;
Linn,:1979; Jaegér, 1979; Wiley, 1979; Wisler, 1979). TIERS generates a
nu;ber\of variables, described as prg;gqg‘vectors, which intuiti;ely.
.relate to student achieyement. Thesé‘;;étors include project -setting,
grade level, hours/week¢ to;al hours, student-to-instructor ratio,
postiest NCE scores, and NCE gain. (NCE scores are normalized standard
scores with a mean of 50 ard a standard deviation of 21.06.) The
potential. value of these pro‘ect characteristics as achievement

correlates has not been determined. The present study is an attempt to

assess the predictive value of some of these project characteristics.

*

EN

PROCEDURE *

Data r;lating.to a‘number of project vectors were gathered from
1978-79 Title I evaluation geports submitted by locai school districts to
the Hawaii State Nepartment of Education. The project vectors included
project enrollment, projcct hours; absenteeism, per pupil cost,
student-to-instructor ratio and achievement (including prgtasﬁ status,

average NCE gain and pe :Centage of students making positive NCE gain) .




Project enrollment was the number of students ever enrolled 1n a
project. Since the Title I students were somewhat mobile, the number of
students enrolled was not negessarily the number of students pre and
posttested for the evaluation. A small percentage of students entered
and left some projects between pre and posttest times. The early exited
students ~ere generally replaced by new students. Thus, project
enrollment was a generally accurate measure of the Title I student
population. Project hours was the average number of instructional hours
provided to students in a project during the school year. Absenteeism
was the average number of days absent from class. Per pupil cost was

~c;;ri\}ed by dividing total project funding by the number of project
students. In some cases, per pupil cost was based on estimates rather
than actual(expenditures. TheLstudent—to-instructor ratio was obtained
by dividing project enrollment by full-time-equivalents of the
instructiénal staff. This was different from the face-to-face ratio
generally reported by local districts using TIERS.

Two indices of achievement were used in the study--both derived from
the use of Model Al as described by Tallmadge and Wood (1978) . The first
index was the average NCE gain made by project students on a
fall-to-spring testing cycle. The second index was the percentage of
students making positive NCE gains. The latter index provided a similar
yet separate measure of achievement status of project students as a
group. In addition, the achievemsnt status of a project at pretest time
was indicated by the average pretest NCE score of the project students.

In approximately 80 percent of the projects, students were tegted
with the 1978 version of the Metropolitan Achievement Tests. The other

projects used the 1977-78 version of the California Achievement Tests.




Data on projeﬁt characteristics were collected through on-site

o H

observa:ions, revi»ws of project documeqts and interviews with Projec.

, N
staff by the external evaluator. For ghg\present study, data on project
characteristics an§ student ac.ievement were gathered from 89 Title I
projects covering gradés 2-12.

In-all data analyses, project was used as the unit of analysis. In
the case of achievement data, NCE gains ;ere Qveraged a..oss grade levels
to obtain an achievement index for each project. Percantages of students
making positive gains were similarly averaged to yield an overall index

for each project. It shculd be noted that preliminary_evidence on

national aggregates'suggests that lower grade level students (i.e.,
[ |

i

grades 2-6) tend to make greater NCE gains cﬂgn higher grad; level
students (i.e., grades 7-12). However, most projects included in the
present study covered similar grade levels. For this reason, it appeared
appropriate to average NCE gains across grade levels to obtain an overall
achievement index for each project.

Descriptive statistics were first obtained for the project
characteristics. The projects were then divided into high, medium and
low groups based on achievement indices. Projects with achiesement
scores one-half standard deviation above the grand mean were classified
as the high group. Conversely, projects one-half standard deviation
below the grand mean were classified as the low group. The in-between
projects made up the medium group. Two separate classifications were
obtained on the basis of size of achievement gains and percentage of
project students making positive gains. Analyses of variance (ANOVAs)

wure perfo-med to detect group differences with respect to the gselected

.
L)

project characteristics.




Two types of multivariate analyses were performed or. the data.
First, a hﬁltiple regression analysis was conducted on data for all 89
projects. Project characteristics (other than ach.evement indices) were
used as independent variables. $ize of achié&ement gains and percent of
project students making positive gains served as the dependent °

variables. Muitiple and zero-order correlations were obtained for the

two achieverent indices, separately. A discriminant function analysis
- - 3 b -

was then performed on the data pertaining to the low, medium and high

groups. F matrix for group separation and canonical correlations were

computed for each achievement- index. 4 ' .

RESULTS
Table 1 displays means and standard deviaiions of project
characteristics and achievement indices. The results suggested that *the
ritle I projects provided an average of 96 instructional hours to

approximately 97 participants during the school year, with a per puril

cost of $670. The student-to-instructor ratio was 24.5, somewhat
coimparable with that of a normal class size. It should be noted that
instruction was generally provided on an indi.idual basis or to a group
much smaller than what the ratio would indicate. The ratio’;as derived
by dividing project enrollment by full-tiome-equivalents of project staff.

Absenteeism was moderately high, averaging 16.5 days absent. The
average pretest NCE scozzs of 18.C (which converts to a percentile rank
of 6.0) appeared c&nststent with the intent that Title I projects should
serve the most needy youngsters. The average NCE gain for the 89

¢ .

projects was 8.5, which was consistent with the national trend.
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(Preliminary data indicated that national aggregate: of NCE gains would
fall between 1-15 NCE points). W&ll over two-thirds (72 percent) of the
participating students made positive NCE gains, namely, they achieved

~

better than comparable stuaents not -eceiving Title I services.

,

Table 1 abcut here

Intercorrelat}ons among project characteristics and achievenent
indices are displayed iﬁ fabié 2. Overall, the correlations ranged,érom
low to moderate—in_magnitude. wiEh more than half of the coefficients
being statistically non-significant at the .05 level. Of the significant
correlations, several are notewdrthy. first, project size as measured by
enrollment correlated positively (r=.226) with absenteeism, suggesting
that larger projects tended to have greater attendance problems. The
lérger‘projects, however, tended to be less expensive on a per-pupil-cost
basis (r=-.233), having a higher student-to—inst:ucégr ratio (r=.381).
These projects, on the other hand, also seemed to have lower percentages
of participants making positive NCE gains (r=~-,244).

There was some evidence that higher project costs were due to longer
instructional hours provided to participants (r=.228) and lower
stud;nt~to-instructor ratio (r=-.224). A somewhat perplexing finding was

the negative correlation (r=-.332) between pretest status and

students-to-inatructor ratio, which seemed to sujgest that projects with




lower achieving students had fewer Title I staff (thus higher ratio) on
the average.
The most significant finding was perhaps fthe relatively high

correlations between achievement on the one hand and per pupil cost and

pretest achievement status on the other. Achievement as measured by sSize

of NCE Jains correlated positively wifﬁ cost (r=.428) and negatively with
pretest achievement status (r=-.319). Achievemené as measured b& percent
of students makxng positive gaxns correlated posxtxvely with cost
(r=.434) and negatively with pretest achievement stagps (r=-.164) These
results suggested that the better ﬁunded projects tended to produce
greater NCE gains and higher percentages oZ project students making
positive NCE gains. Moreover,.projects with lower prete;t achievement .
status tended to produce greater NCE gains. Pretest achievement status,

however, was not significantly related to percentage of students making

positive NCE gains. .

Table 2 about here

Multiple regression analyses performed on the data provided similar
results. The standardized coefficients 1n Table 3 suggested that the two
most significant factors related to size of NCE gains were per pupil cost
(B=.378) and pretest achievement status (B=- 275). When percent of

students making positive gains was used as the criterion variable, the




major achievement'cq;relates ware shown to be enrollment (B=-.245), per

pupil cost (B-.419)\and student-to-instructor ratio (B=.228).

When all six independent variables (i.e., project enrollment, project

hours, absenteeism, per pupil cost, student-tbo-instructor ratio, pretest

achievement status) were included, the multiple'regression analyses

yielded'multiple correlations of .512 ahé .512, accounting for

approximately 26 éerC?nt of ﬁhe variance in each d? the dependent

variables. When only per pupil cost and pretest achievement status were

includeé, the mﬁltiple correlations were .506 and .448, accounting for
” .

about one-fourth of the variance in size of NCE gains ahq vne-fifth of

the variance in percent of students making positive gains, respectively.

See Table 4.

Tables 3 and 4 about here

/

The distribution of project: on achievement as measured by size of

NCE gains was somewhat positively skewed and leptokurtic (skewness=1.56,

Kurtosis=5.92). As a result, when one-half of a standard deviation above
and below the mean was used as tae cutoffs, 23, 38 and 28 of the projects
were classified as the high, medium and low achieving projects,

respectively. A one-way ANOVA performed on the data showed that the

S




LA
" ) three groups differed significantiy (P<.N5) with respect to per pupil ‘S

cost and pretest achievement status. Lower pretest status and higher per
. - pupil cost were shown to be contributing factors to higher NCE gains. No
significant differences werelfound with respect to the other.project
‘characterisiiﬂéﬁ Means and standard deviations of NCE gains and

characteristics of low, medium and high acnieving projects are displayed

in Table 5.'

* Table S abou er

The distribution.of projects on achievement as measured by percent of
students making positive NCE gains was-slightly negatively skewed and
platykurticﬁ(skewness-'.26, kurtosis=~-.84). Consequently, when one-half
of a standard deviation above and below the mean was used as the cutoffs,
35, 28 and 26 of the projects were classified as high, med;um and low
achieving projects. A one-ﬁay ANOVA pe;formed on the data showed that
the three groups differed significantly with respect to enrollment and
per pupil cost. Smaller enrollment and higher per pupil cost were shown
to ceontribute to higher percentage ofASEudents making éositive NQE‘ . . !

- R

gains. No significant diffarences were found ﬁith respect to othe other

B

project characte’istics. Means and standard deviations of percent of

studer:its making positive NCE gains and characteristics of low, medium and

high achieving proiects are displayed in Table 6.

11




Table 6 about here

»

iy : .

»

o .
The discriminant function analyses performed on the data showed that

the low group was significantly different from the medium and high groups

aY,

withr respect to project characteristics. No significant difference was

found between the medium and high groups. This was true when either size

D

oft NCE gains or percent of students making positive gains was used as the

criterion variable. A sizeable canonical correlation of .53 was found s
between project characteristics and group membership based on size of NCE
gains. The canonical .correlation was .54 when group membership was based

.s«' L
on percent Bf gtudents making positive NCE gains. PResults of the

. qiscriminant’function analyses are in Tables 7 and 8.

- L)

/ . -
i .

Tables 7 and 8 about here
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DISCUSSION

Among project cLaracteristics 1ﬁc£uded in the study, previous
investigations have shown class size (Glass & Smith, 1978; Glass & Smitu,
1979), learning time (DeJault, et al., 197.; Fisher, et al., 1978; ‘
Harnischfager & Wiley, 1378; Stallings, i980), district enrollment
(Polley, 1976) and exnenditures (Polley, 1976) to be related to student
- achievemcnt. Attendance ragg, once socioeconomic factors were accounted
for, was found not to Si‘associated with achievement (Polley, 1376).
Resylts of the p:eshnt ;tudy generally lend support to or are at least

consistent with previous findings even though the latter were obtained

with general student populations rather than Title I students. Project

“

hours, for instance; correlated positively with achievenent measured
either b§ size of NCE gains (r=.133) or pgrcen:\bt students making
positive NCE gains (r=.158). Wh .le the correla:§0n were stat;stically
non-significant at the .J5 level, the.findings ere. gonsistent with the
positive relationéhip between laarniﬁg time and ;ehig;Lment found in
N
previous studies (Stallings, 1975; Devault, et al., 1977; Fishgr, et al.,
1978). It is nocted that findings from some of the previgus studies
indicate that mere length of the school day or class period does not
neceséarily cqptribute to student achievement. The positive relationship
quend§ on how :hg'availablé ﬁime was used, npt just the amount of time
available (Stallings, 1980).

Project énrollment correlated negatively with achievement as measured
by size of NCE gains'(r--.170) and percent of students making positive
Nc: gains {r=-.244, g-<.01): The negative correlations appear generally
consistent with Polley's (1976) tiqding that iaréer district enrollment
“tended t; lead to poorer average achievemQﬁgf As in Polley's
invosgigatiOn, absenteciQm was found not to be related to student

' achievement. <

' ) 11
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No relationship was found between student-to-instructor ratio and

achievemerit. The ratio, as defined in the study, was however different
from class size as defined in previous studies (Glass & Smith, 1978;
Glass & Smith, 1979). As indicated earlier, the ratio was derived by
dividing total project enrollment by full-time-equivalents of Tit*g I
staff. The rztio was therefore different from class size used in
;revious investigations. While the results suggest that on the average
full-time-equivalents of instructional staff did not seem tO have arny
significant effects on student achievement, this finding .does not
necessarily contradict previcus findings of small class size leading to
higher achievement.

Previous findings relating to expenditures receive support from the
present study. Polley (1976) found a vositive relationship between
median teacher salaries and student achievement. Moreover, per pupil
cost on principals' saiaries was also positively related to achievement.

The major share (over 80%) of Title I expenditures consists of personnel
costa.J-The per r. '1 cost inéex used in the present study was highly
similar to expend.. _& indices used in Polley's study. Cost indices used
in the present study correlated signiflcantly with achievement as
measured by slze of NCE gains (r=.428, p<«.0l) and percent.of students
making positive NCE gains.(r=.434, p<.61).

Pretest achievement status cor;elated negati&ely with achievement as
measured by size of NCE gains (r=-.319, p <.0l1) and percent of students
making positive NCE gains (r=-.164, p ».05). The finding suggests that
lower gchieving students in the projects tended to make higher &CE gains
at the end of the projects. While this would appear to be consistent
with té; Title I 1nten£ of serving the most needy youngsters, it éoes at
the same tim; present a ncw peéspective for interpreting NCE gains.

i2 »
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To summarize, the study produced consistent eviderce that two potent

variables for predicting Title I student achievement are per pupil cost
and pretest schievement status. Together, they accounted for
approiimately one-fourth of the variance in student achievement.
Somewhat}ironically, these two pcoject characteristics were recently
removed from the list of project vectors in the Title I data reporting

forms.

13
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Table 1°.

Means and Standard Deviations of
Project Characteristics and Achievement Indices (N=89)

s

Variable Mean S.D. .
Project Enrollment (PEN) 96.9 77.8
Project Hours (PHO) 96.0 52.0
Absenteeism (ABS) 16.5 ] 9.8
_ Per Pupil Cost (PPC) 670.6 227.0
Student/Instructor Ratio (SIR) 24.5 6.9
Pretest Achievement Status (PAS) 718.0 7.6
Size of Gain (S0G) 8.5 6.3 .

Percent of Students Making
Positive Gain (PPG) 72.1 14.8

N

16
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Table 2

Intarcorrelations Among Project Characteristics
and Achievement Indices (N=89)

PEN PHO ABS PPC - SIR PAS SOG
PHO  -.001 : AN
ABS  .226*  .l18
PPC  -.233*  .228%  .043 , B
SIR  .381**  .156 .085 -.2240
PAS  .024  -.116  -.169 -.119 -.332%# ~
S0 =.170 .133 .007 .428%*  -.014  -.319*
PPG  -.244* .158 .022 434%* 055 -.le4 L8210
*p ¢ .05 N
stpc.0l

N

-
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Table 3

18

Standardized Regression Crnefficients for
the Independent Variables
$ of Students Making
Size of Gain Positive Gain
PEN -0067 -00245*
PHO .018 .019
ABS -.040 034
PPC «378%* «419%* /
SIR .005 .228*
"PAS -.275** -.023
*0< .05
**pg .01

20




Table 4

Squared Multiple Correlations (SMC) of
Depandent Variables with Independent Variables

Variable SMC F F
Size of Gain .263* 4.88 (6,82) .001
.256%* 14.77 (2,86) .00l

$ of Stodents with .
Positlvo Gain .262* 4.84 (6,82) .00l
.201%* 10.82 (2,86) .00l

-

*  Independent variables are project enrollment, project hours,
absentecism, per pupil cost, student/instructor ratio, and pretest
achievyr 1t status.

+** TIndependent variables are per pupil cost and pretest achievement
sta*rus. .

19




M3ans and Standard Deviations of Characteristics
of High, Medium and Low Achieving Projects
Based on Size of NCE Gains

Table 5 -

Project Grouping

Variable High Medium Low F (2,86)
(N=23) (N=38) (N=28) -
Project Enrollmeat 81.0 92.0 116.6 1.47
(47.5) (76.8) (95.7)
Project Hours 115.2 94.3 82.4 2,65
(90.4) (25.5) (27.2)
Absenteeism 17.3 16.1 16.4 L1l
(10.2) (8.1) (11.8)
Per Pupil Cost 760.8 724.3 523.6 10.67**
(252.7) (175.9) (200.1)
Student/Ingtructor
Ratio 23.6 25.7 23.6 .94
a (6.6) (5.9) (8.2)
‘Pretest Achievement
Status 16.2 16.7 21.2 4.00*
_(5.7) (7.7) (8.0)
Size of Gain 15.9 8.5 2.3
(6.2) (1.7) (2.2)

"0 .05
*p g . 001

Note: Standard deviations are in parentheses.

20
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Means and Standard Deviations of Characteristics
of High, Medium and Low Achieving Projects
Based on Percent of Students
Making Positive NCE Gains

Table 6

£

Project Grouping

Vari#fble High Medium Low F (2,86)
(N=35) (N=28) (N=26)
Project Enrollment 82.2  83.1  131.5 3.87%
i {54.9) (69.1) (107.4)
Project Hours 97.9 105.6 82.9 1.33 -
(24.8) (84.4) (26.3)
‘ .
Abgenteeism 17.2 15.4 16.8 226
(9.3) (8.6) (11.9) :
Per Pupil Cost 753.6 701.6 525.5 9.43**
(198.9) (220.6) {205.8)
Student/Instructor
Ratio 24.2 25.9 23.4 -1.00
{(5.9) (6.2) (8.6)
Pretest Achievement
Status ) 17.5 16.1 20.6 2.52
(7.1) (7.1) (8.3)
% of Students Making .
Positive Gain 86.7 71.3 53.2
(5.6) (4.3) (6.5)

*p £.05
**p < .01

o

Note: Standard deviations are in parentheses.

21
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“sfable 7

NCE Gain as Criterion Variable

F - Matrix for Group Separation Using Size of

High 4.19%*

Low Medium
Medium 4.17*%*
.77

Note: df = 6,81
Canonical correlation = .53 -

*p < .01

22
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Table 8

% F - Matriz for Group Separation Using
Percen* of Studzonts Making
‘ _ Positive Gain as Criterion Variable

Low Medium
Medium 4.27**

High 4.75%* .49

Note:  d4df = 6,81
Canonical correlation = .54

*"pL,01




