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county p2r capita income; (2) average professional salary; (3)
expenditures per pupil; (4) average daily membership; (5) percent of
students in attendance; (6) percent of oversized classes; (7) percent
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Analyses indicated that these eight variables do not explain student
outcomes. Study results suggest that the report cards fail to reflect
much of what accounts for student achievement. There are nine
references and 12 tables. Four appendixes provide 26 figures that
present supplemental information on linear regression, partial
correlation, truncated linear analysis, and polynomial regression
analyses. (SLD)




omc.u:g!uml’gnroﬂzxutlon “PERMISSION TO REPRODUCE THIS
ED TIONAL RESOURCES INFORMATION MATERIAL HAS BEEN GRANTED BY
CENTER (ERIC)
This document has bean raproduced as . O ﬁ A
received from the person of organization
onginating it

O Minor changes have been made t0 improva

reproduction gualty. o e s .
ibes : 5 P .\\“\.-'wa .\\\qivf{\\t
N RN RN
® Pomnts of view or opinions stated in thig doctr A4 \¥ \\\\\\> (o \ %
ment do not necessanly reprasent official - -
Loty

7

TO THE EDUCATIONAL RESOURCES ¢ 3%7%<
INFORMATION CENTER (ERIC)." PRl

H

»

OEFKI posttion of pokey. b

s o
getreey

o
S oo "

WHAT POLICYMAKERS CAN LEARN
FROM SCHOOL REPORT CARDS:
ANALYSIS OF TENNESSEE'S
REPORT CARDS ON SCHOOLS

G0
%t y &3

\,
~ 4

%,

ED353265

&

ramesny,
1
o

Dr. Gordon C. Bobbeit
Educational Consultant
8325 Richland Colony Rd.
Knoxville, TN 37923

s

T
rores

'..'. '\ Sady,

v ont
v

Dr. Russell French
University of Tennessee
Knoxville, TN 37996

/,
N,

Dr. Charles Achilles
University of North Carolina-Greensboro
Greensboro, NC 27412-5001

Dr. James McNamara
Texas A & M University
College Station, TX 77843-4226

Dr. Francis Trusty
University of Tennessee, Knoxville (Ret.)
8605 Wimbladon Drive
Knxville, TN 37923

1992 American t:ducationai Research Association (AERA)

San Francisco, CA N
April 22, 1992 eS¢

A%
“piad
oo,

A v
Al

2
Lo

-, ‘X‘;:.;;' s
A N
et 2
LN
"

o1 8777

E

Pl-

N BEST CCPY AVAILAB
ERIC R~

Aruitoxt provided by Eic:




WHAT POLICYMAKERS CAN LEARN FROM SCHOOL REPORT CARDS:
ANALYSIS OF TENNESSEE'S REPORT CARDS ON SCHOOLS.

. INTRODUCTION

Currently, there is great interest in accourtability based i student performance. "Report cards” on schools
have become common in many states, and that concept is imbedded in the national education agenda
(America 2000). However, little attention has been given to the value and uses of “report card” data.

In Tennessee (TN), a report card developed for each school district contains data on student academic
achievement (test scores), educational expenditures, community per capita income, student enrollments and
attendance, professional personnel and salaries, average class sizes and other factors deemed important to
understanding education in the community and in providing comparisons with other schools or districts in the
state and region. Generally, a reader does not know what relationship the entries have to each other or to
student achievement, which is considered the “bottom line.” The inclusions tend to imply that the factors
reported strongly influence student achievement but that relationship is not directly stated o'r explored.

The purpose of this research was ‘o study the relationships among factors reported on one set of repont
cards—those developed for local schocl districts within TN. The analysis offers information about how the
selected factors relate to student outcomes. Results should interest policymakers and educators as they attempt

to determine where and how to allocate resources (money, personnel, etc.), and as they consider report cards.

1. TENNESSEE’S (TN) REPORT CARD (1988-1989)

Each year, Tennessee's State Board of Education produces a report card on each school district using data
provided by the district and by the State Department of Education. The cards report district-level data; i.e.,
individual schoo! data are not reported. Tables 1 and 2 display the “Widget” city (TN) school district report card.
Data are organized under two sections: (1) Testing information, and (2) System information. System
Information includes professional educator information and student information.

Testing information for four sets of tests (in 1988-89) is organized under four headings: grade level, the
prior school year (1987-88), the present school year (1988-89), arxl state average. System information is
organized under five headings: grade level, two years prior data (1986-87) and(1987-88), present year (1988-
89), and state average. Testing information is defined as follows (with abbreviations used in this paper):

a. Basic Skills First Achlevement Test (BSF) The BSF is a state-developed criterion-referenced test
administered to students in grades 3, 6, and 8 to measure how well students have mastered reading
and mathematics skills. Scores show the average percent of skills mastered by students in system.

This study used the 1989, 8th-grade data.

b. Stanford Achlevement Test (SAT) The SAT was administered in grades 2, 5, 7 and reported in
stanines. The SAT was discontinued (1989) and replaced by the STAS (Task 2). This study did not
use the now discontinued SAT in the analyses.




Table 1 Testing information for Wi&get City Schools. Similar achievement data are
found on the typical Tennessee School district's Report Card.

Testing Information Grade State
for Widget City Level | 1987-88 | 1988-89 | Average
3 [l 88 80
) . . Reading 6 82 80 77
Basic Skills First

> 8 92 91 81

Achievement Test 3 o1 90 82

(percent score) Math 8 67 71 66

8 77 84 66

2 6 7 6

Reading 5 6 6 5

7 6 6 5

Stanford 2 7 8 6

Achievement Math S - : 2

Test ! 7 L 2

Spelling 2 6 7 6

(Stanine score) 5 6 6 5

Language 7 6 6 5

Environmentf 2 7 7 6

Science 5 6 7 6

7-9 = High 7 6 6 5

4-6 = Average

1-3=Low ) . 2 ! ! >

Listening 5 6 6 5

7 6 § 5

Social 5 6 6 5

Science 7 6 6 5

, 9 6 6 5

Stanford Test of Reading 12 8 6 5

Academic Skills 3 8 ) 5

(TASK 2) Math 12 8 6 5

9 7 6 5

7-9 = High English 12 6 7 5
4-6 = Average 9

1-3= Low . ! 8 >

Science 12 6 6 5

Social 9 5 6 5

Science 12 6 5 5

Language 9 88 92 78

Tennessee Proficiency Test Math 9 95 98 90

(% Students Passing) Both 9 86 91 76
4
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Table 2. General information fcund on a typical school district’s report card.

System Information

. u Grade State
for Widget City Leve! | 1986-87 | 1987-88 | 1988-89 ! Average|
Number of Schuols K-12 5 [ 5 12
Average Daily Membership K-12 | 3201 3,394 3,372 5,874
% Student Attendance K-12 95.7 95.3 95.1 93.6
% Enroliment Change 9-12 -13.0 -16.1 -16.2 -24.7
% Oversized Class K-12 1.2 1.4 23 3.8
% of Students on Free or Reduced Price Lunch K-12 23 21 21 42
Expenditures per pupil K-12 | $2,718 | $3.299 | $3,501 $3,304
County Per Capita Income K-12 " " $12,819 | $12,878
% Elementary Schools Accredited by SACS K-8 100.0 100.0 29.1
% Secondary Schools Accredited by SACS 712 1 100.0 | 100.0 100.0 64.9
Professional Educator Information
% Professionals on Career Ladder Levels i & Il | K12 22.9 21.9 25.6 14.8
Average Professional Salaty K-12 1$25,198.60|$26,085.44 | $30,804.37 | $26,756
Student Information

Regular 12 | 90.6 68.7 75.8 81.8
Honors 12 | 496 26.7 20.0 8.5
% Diplomas Special Education 12 1.8 1.4 15 1.9
Granted Certificate of Attendance| 4o 0.9

Seniors not Receiving

Diploma in Spring

Graduation 12 | 27 3.2 2.7 6.9
% Students in Vocational Education Courses 7-12 33.0 409 41.0 45.5
% Students in Special Education K-12 | 12.1 11.3 12.1 14.2
% Chapter 1 Students K-12 | 13.3 15.5 12.4 11.9




c.

d.

Stanford Test of Academic Skills (TASK 2) (STAS) The STAS is administered t in grades 2, 5, 7, 9,
and 12. These tests show how students perform when compared to students at the same grade
nationwide. These scores are reporied as stanines, scores from one to nine, where one is low and nine
is high. An average score is four, five, or six. These scores show the average stanine on each part of
the test for the students in the system. This study used the 1989, 12th-grade data,

Tennessee Proficlency Test (TPT) The TPT measures minimum skills in mathematics and language
arts. Students must achieve a passing score of 70 percent correct on both the math and language arts
lests in order to fulfill one of the requirements for receiving a regular diploma. Students take the test for

the first time in the ninth grade. This study used the 1989, 9th-grade data,

Seven of the eight categories of report card information used for this study are defined by report card

developers (Average Daily Membershipwas not specifically defined): The definitions are:

a.

County per Capita Income (CCl) This figure represents the per capita personal income for the county
in which your school system is located. The most recent figures available from the U.S. Bureau of
Economic Analysis are for 1987.

Averzge Professional Salary (APS) This figure shows the estimated average salary for all
certificated personnel in your school system.

Expenditures per Pupil (EPP) This figure shows the average number of dollars spent for each pupil in
average daily attendance for your school system.

Average Daily Membership (ADM) (The Report Card did not provide a definition for this category).
Percent of Students In Attendance (%SA) This figure shows the average percent of students in
attendance daily in the individual school districts for the school years 1986-87, 1987-88, 1988-89.
Percent of Oversized Classes (%0T) This figure shows the percent of classes in all grade levels
which had waivers for being over the maximum class size. Maximum class sizes in Tennessee are: 25
for grades K-3, 28 for grade 4, 30 for grades 5-6, 35 for grades 7-12, and 23 for vocational (1989).
Percent of Students on Free or Reduced Lunches (%FRL) Students whose family income meets
certain criteria are eligible for free or reduced price lunches. This figure shows the percent of students
in your school system who receive free or reduced price lunches.

Percent Professlonals on Career Ladder Levels ll and 1ll (%CL) This figure shows the
percent of professional staff in your school system who have met the standards for Career Levels
Iland Ill. These are the upper rungs of Tennessee's Career Ladder program. The number
includes regular classroom teachers, guidance counselors, librarians and administrators.

The investigators chose the above eight categories (including ADM) and test results for detailed study.

Many educators and lay persons belie se that these factors influence student academic performance.

. METHODOLOGY

Investigators used the 1988-89 report card data for the study. Although the report cards provided test
results at several grade levels, only the average scores for the highest grade levels reported were used in these
anaiyses. Those scores were considered as best representing the final product of the school system. Seven
research questions guided the study:

1.

2.
3.

How do school district characteristics currently reported in the report cards relate to reporied student
academic achievernent?

How do reported school district characteristics relate to each other?

When rank ordered ori the basis of student outcomes, how do school districts within the state performin
terms of the district and community characteristics reported in the report card?

oo




4. Do the reported school district characteristics appear to represent all or most factors that influence
student academic achievement?

5. When acacemic achievement is treated as scores on three separate test batteries, are patterns of
influence changed?

6. Do "outlier” school districts significantly influence the findings of this study?

7. How might the findings of this study inform educational policy at state and kecal levels?

Investigators treated student outcome data (test data) as the dependent variable and other characteristics
reported as independent variables that influence student outcomes. Several analyses were conducted.

First, a composite profile of all school districts in the stat;a (n=139) was produced, as was a profile of the 121
schoo! districts constituting the final sample. These profiles provided a statewide picture and helped
researchers to determine if the study sample (n=121) varied in any significant way from the state conyosite.

To answer research question #1, three analyses were conducted. First, a linear regression assessed the
relationship between eadh reported characteristic and the school district's mean student outcorne. The
researchers combined three sets of reported test scores to create a mean student outcome (MSO) measure for
each school district. To create the MSO, the mean scores reported for each test were first converted to z-
scores (see Nunnally, 1978, pp 24-34) that were used to compute the MSQ (As shown later, the MSO was a
more useful variable than any single testing outcome). Only school districts (n=121) reporting scores for all
three tests (8th grade BSF; 12th grade STAS; and Stk grade TPT) were in the final sample. A Pearson Product
Moment correlation was developed as a means of comparing categories.

The second analysis for question #1 used two procedures. First, report card information was reorganized
into three clusters: testing, money, and school system information. That structure is outlined below:

1. Testing information {combined into the MSO)
» Basic Skilis First Achievement Test (BSF)
» Stanford Test of Academic Skills (Task 2) (STAS)
« Tennessee Proficiency Test (TPT)
2. Money Information
« County per Capita Income (CCl)
» Average Professionai Salary (APS)
« Expenditure Per Pupil (EPP)
3. School System Information
« Average Daily Membership (ADM)
» Percent of Studenis in Attendance (%SA)
» Percent of Oversized Class (%OC)
» Percent of Students on Free or Reduced Lunches (%FRL)
» Percent of Professionals on Career Ladder Levels Il and Il (%CL)

The purpose of this clustering was to facilitate investigation of the interactions of multiple, related categories
with student outcomes and with each other. Data for categories clustered as “Money” or “Schoo! System” were
converted to z-scores, then the Pearson Product Momient correlation was applied.




The third analysis empioyed Guttman's partial corelation procedure. The partial correlations for each category
were converted to percentages of influence, thereby enabling investigators to determine the relationship of each
independent variable (category) to the dependent variable (MSQ). The procedure was then repested using three
dependent variables [scores on the separate outcomes measures (.., BSF, STAS, and TPT)).

To answer research question #2, investigators computed correlations among independent variables
(categories in the Money and School System clusters). A coefficient of determination (r2) showed the levels of
interaction between categories within a cluster and across clusters.

Research question #3 required the rank ordering of districts within the sample by MSO. The investigators
then considered the nine districts with the highest MSOs and the nine with the lowest MSOs.

Research question #4 required no further statistical analyses. The partial correlation coefficients and
related percentages of influence previously developed provided the necessary data.

To respond to research question #5, the Guttman partial correlation procedure was applied to the relationship
between each independent variable and each of the three test scores available for each school district.

Research question #6 allowed investigators to examine the effects of "outlier" districts on the statewide
profile of relationships among variables. To respond to this question, the top 10% an bottom 10% of the
schoot districts in each independent variable (student attendance, oversizedi classes, etc.) were eliminated from
consideration, and a new Pearson Prcduct Moment correlation coefficient for each independent variable and
MSO was computed. Fisher's Zr-transforrnation was then used to evaluate the significance of the relationship
between the two correlation coefficients (MSO and Truncated MSQ). A second test was aiso applied fo the
existing data. A third order cubic polynomial was computed for each relationship; i.e., interaction between
independent variable and MSO. Then Fisher's Zr-transformation was used to determine the significance
between the originai correlation coefficient and the new, polynomial coefficient.

Research question #7 was a means of focusing conclusions and implications. The development of report
cards on schools and the demographic data repoited in them reflect unstated assumptions about their
relationship to a great extent. If the findings of this study have any value, it may well be the inforring of
policymakers and policy.

iV. FINDINGS
Fincings of the study are reported in two areas: (A) descriptive analyses of school districts and (B)

responses to the research questions.




A. Descriptive Analyses of School Districts

1. The 1988-89 Profiie of TN’s 139 School Districts

A profile of TN school districts (n=139) by Beport Card category was developed (see Table 3). For each
category, the report card (state) mean score, standard deviation (SD), number of schools submitting data and
ranges of scores or numbers were cormpiled.

a. Outcome Data

Of the 139 TN school districts, 96% reported BSF scores, 89% reported TPT scores, and 87% reported
STAS scores. An average of 81% of all students taking the 8th grade BSF in 1988-89 passed the Reading
sub-test, and 66% passed the mathematics component. Just over 76% of all students completing the TPT

Table 3. A "Report Card" Profile of Tennessee's 132 School Districts in 1288-89.

139 scHooL pisTriCTS
Beport Card
SD n Max Min, Mean
QUTCOMES ,
Basic Skilis First (BSF) :
Reading 49 134 93 65 81
Math 76 134 85 43 66
Stanford (STAS); Task 2 LSL_iDﬂﬁ.ML&L.lZln?Ladﬂ
Reading S5 121 7 4
Math 5 121 6 4 5
English 6 121 7 4 5
Science 5 121 6 3 5
Social Studies S5 121 6 4 5
TN Froficiency Test (TPT) (% Students passina); 9th grade
Lariguage 71 124 98 56 76
Math 6.4 124 100 59 90
Both 9.4 124 98 48 76
MONEY

Co./Capita Income ($z (CCl) 2,030 139 19,318 6,934 12878
Expenditure Per Pu§i (%) EPP) 505 139 4891 2,163 3,304
Aver. Prof. Salary ($) (APS) 2,683 139 34,796 21,015 26,756

SCHOOL S

Average Daily Mem. (#) (ADM) 11,702 139 104,788 188 5,874
Student Attendance (%SA) 1.3 139 97.1 90.3 93.6
Oversized Class (%0C) 46 122 215 0.1 3.8
Free/Reduced Lunch {(%FRL) 43 139 86.0 9.0 425
Career Ladder 11111 (%CL) 6.1 138 415 4.1 148




passed both the mathematics and language comgorients. More students passed the TPT mathematics sub-
test (90%) than the Language component (76%), a reversal of the results on the BSF, usually given a year
earlier. In 1988-89, the mean scores of 12th grade students taking the STAS was near the 5th stanine (4.8-5.3)

on all five sub-tests. Scores on all tests ranged from several SDs below 1o several above the mean.

b. Money Matters

In the Student Expenditure Per Year category, studants in the richest school district were supported by
$4,891 per year and the students in the poorest district by $2,163 peryear, a $2,728 per year difference
between the richest and poorest districts . The mean County per Caplta Income was $12,878, with a range
from $19,318 to $6,934 (an approximate 300% difference). The Average Professional Salary mean was
$26,756, with a range from $34,796 to $21,015.

¢. School System characteristics

Ali TN districts provided Average Dally Membership (ADM) data. The average school district's daily
attendance was 5,874 students. The largest district had 104,778 students and the smallest had 188 students.
The percent of Student Attetidance (%SA) for the top school district in this category was two SDs above the
mean and for the bottom school district, two SDs below the mean. The top district had 97% attendance and the
lowest district had 80% attendance—a 7% difference. Percent of oversized classes (%0C) was reported by
122 school districts. State class size restrictions in 1988-89 were 25 students in grades K-3, 28 students in
grade 4, 30 students in grades 5-6, 35 students in grades 7-12, and 23 students ii vocational classes. An
oversized class was any class exceeding these numbers. The percentage of oversized classes reported
ranged from 0.1% 10 21.5%.

Students participating in the Free or Reduced Lunch (%FRL) program in 1988-89 ranged from a low of
9% to a high of 86%. This category is one common {but usually understated) indicator of the socio-economic
status (SES) level of families served by the school.

Tennessee has an operational career ladder program for professional educators (teachers, administrators,
other). Since 1984,educators have been able to apply for evaluation for levels |, II, and lll on the Career Ladder
and receive merit pay as well as extended contract opportunities, if they achieve the upper rungs (Levels II, 1il).
In 1988-89, approximately 15% of all educators had achieved Career Levels il and lli (%CL). Percentages of
educators at these levels in individual schoot! districts ranged from 4% to 42%.

2. Descriptive Analysis of 121 TN School Districts Reporting Necessary Student OQutcome Data
Student outcomes were a major focus of this study, so school districts that did not report all three sets of

test scores were excluded from further invesiigation. Of 139 school districts, 121 provided all necessary student
8
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test data. The profile for these 121 districts was like that of the total 139 districts (see Table 4). Mean
County/district per capita income dropped 75 dollars. Average expenditure per pupil rose 19 dollars. Average
professional salary feil 84 dollars. Average membership rose 689 studants. Oversized classes dropped 0.4%.
Students in the free or reduced lunch program rose 0.5%, and career levels |l and Il teachers dropped 0.2 %.

B. Findings Pertinent to Research Questions (Al correlations appear in the cormelation matrix, Table 5)

1. How do school district characteristics currently reported in the repont cards relate to reported
student achlevement?

A linear regression model was used to assess the relationship botween each reported characteristic and
the school district's mean student outcome (MSO). In addition, by using the state mean and MSQ, outlier
school districts were identified. Below are the results of this analysis reported by characteristic.

Table 4. A Report Card Profile of 121 Tennessee School Districts sampled.

121 scHooL pistricTS

SD n Max  Min. Mean
QUTCOMES
Basic Sklils First (BSF)
Reading 49 121 9 65 81
Math 7.7 121 85 43 66
Stanford (STAS); Task 2 {Stanine score), 12th grade
Reading 0.5 121 7 4 5
Math 05 121 6 4 5
English 0.6 121 7 4 5
Science 0.5 121 6 3 5
Social Studies 05 121 6 4 5
TN Proticlency Test 9 ing);
Language 8.6 121 98 56 76
Math 6.4 121 98 59 90
Both 9.3 121 a8 48 76
Cc./Capita Income ($) CCI; 1,962 121 19,318 6,934 12,878
Stud. Expenditure ($)(EPP 509 121 4891 2,318 3,304
Aver. Prof. Salary ($) (APS 2,693 121 34,797 21,286 26,756
TEM
Average Daily Mem.{# (ADM) 12,335 121 104,788 375 5874
Student Attendance oSA) 1.3 121 97.1 90.3 93.6
Oversized Class (%0C 4.1 110 215 041 3.8
Free/Reduced Lunch %FRL) 14.5 121 86.0 8.0 42.0
Career Laddar II/1il (%CL) 5.9 121 415 41 14.8




Tabie 5. Correlation Matrix for testing, money, and school system categories (Pearson).

Outcome Money School System

BSF STAS TPT MSO €¢Il APS EPP ADM %SA %OC %FRL
BSF 1
STAS| .358 1
TPT | .387 | .438 1
Mso| 763 | .r70 | .793 1
cci| 140 | 368 | 219 | 313 1
aPSs| 214 | 528 | 272 | 436 | .706 1
EPP| .081 1] 354 | .087 223 | 437 | 783 1
ADM | -146 | -000 | -.061 | -090 | .529 | .410 | .330 1
%SA| 403 | 117 | 418 | 407 | .063 | 042 | -138 | -.155 1
%0C | -.235 |-294 |-174 | -302 |-356 |.458 [-390 | -198 |-203 | 1
%FRL | -.347 |-422 |-362 |.a488 |-533 |-372 |-003 | .063 |-259 [ 191 1
%cL | 188 | 317 | 214 | 310 [.338 | 468 | .266 | .025 | 209 {-.348 |-.321

Schoo! System Moeney GCutcome

2 .01 =Bold

a. Influence of County Per Capita Income (CCI)

Figure 1 (p. 11, and Appendix A, p. 29) shows a positive correlation between MSO and CCI. The
regression line intercepts the MSO zero z-score mean at $11,000, a point $1,800 below the state average per
capita income of $12,878. Generally, districts with greater CCI demonstrated higher MSO (r=.31). However,
most (i.e., =9:1 ratio) school districts’ per capita income falls below the reported state mean ($12,878).

Even while a positive relationship between CCl and MSO was demonstrated, there were “outlier” districts.
Four districts had CCls at least $2,000 below the state mean, but had MSOs at least one standard deviation

above the mean. One of these districts had a per capita income almost $6,000 below that mean.

b. Influence of Average Professional Salary (APS)

The significant positive correlation between size of APS and MSO (r=.44) was the highest positive
correlation for the three mone categories. The mean APS in 1988-89 was $26,756, with a range from $21,000
to $35,000 (see Figure 2, p. 29). Most school districts (=4:1 ratio) have a smaller APS than the state mean of
$26,756.

Generally, school districts with higher APS demonstrated higher MSO’s. However, this category also
displayed "outlier” school districts. One of the nine districts with the highest MSOs in the state had an APS of

10
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Figure 1. Reiation of Per Capita Income to Mean Student Outcome. 1

less than $22,000; another's APS was $24,000, and two others were under $25,000. Of the nine districts with
the lowest MSO z-scores, all but one were below the APS state average.

c. Influence of Expenditure Per Puplil (EPP).

The majority of TN school districts did not expend the state mean EPP of $3,306 (=4:1 ratic). The trerd
line in Figure 3 (p. 30) shows a small positive correlation between MSO and EPP. The EPP correlation (r=.22)
with MSO was the smallest of the three money category cormrelations (see Table 5, p 10).

While districts with higher EPP tended to have slightly higher MSOs than other districts, six of ten districts
with MSUs at or exceeding one SD above the mean were below the state mean in EPP. Two of those districts
spent at least $500 less than the mean, and four spent at least $400 less. For every TN schoo: district above

the mean EPP, four were below the EPP mean.

d. Influence of Average Daily Memberships (ADM).
There was no significant correlation between school district size (ADM) and MSOs. The slight correlation
was negative (r= -.09); larger district size tended to influence MSO negatively.

1. Allotherfigures (2 through 8) are formatted in the same fashion as Figure 1. They, together with Figure 1,

are presented in Appendix A (pp. 29-32). Their inclusion in the text tends to clutter the discussion, and
they are more meaningfui when viewed as a group.
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The state mean ADM of 5,874 students per district was influenced by a few large school districts, since
most districts clustered below that mean (three districts below for every one above--see Figure 4, p. 30). In
actuality, 83% of TN school districts reported fewer than 15,000 students. Only 10 districts had enroliments
above 10,000 students, and two districts had very large enroliments (over 60,000).

e. Influence of Student Attendance (%SA)

A significant, positive correlation (r=.41) existed between %SA and MSQ (see Table 5, p. 10). Generally, where
average daily attendance was greater, achievement was higher.

State average student attendance in 1988-89 was 93.6% (Figure 5, p. 31). Most districts exceeded this
average (ratio of = 7 to 4). All districts where attendance averaged 92% or less demonstrated MSO z-scores at

or below zero; 6 of 8 districts where average attendance exceeded 96% had positive MSO z-scores.

f. Influence of Oversized Ciass (%0C)

Of the 121 school districts studied, 110 reported oversized class data. There was a significant, negative
correlation between %OC in a district and MSO (r=-.30) (see Table 5, p 10). Generally, districts with larger
numbers of oversized classes had lower MSOs and vice versa. Low %QOC is a high (good) (e.g., 1, 2) rank.

Among the 110 school districts reporting %0C, the average percentage of classes exceeding size
regulations was 3.8 (see Figure 6, p. 31). Of the nine school districts with MSO z-score of negative one SD or
below, seven exceeded the average percentage of oversized classes. Of the 9 school districts with an MSO z-
score of plus one or ~hove, only 3 exceeded the state average (3.8%). However, 37 districts that reported more
than 3.8%0C demonstrated MSCs at or above the state mean. Fifteen districts reporting a %0OC below 3.8%
also had MSO z-scores below zero. The impact of class size cannot be simply interpreted.2

g. Influence of Free or Reduced Lunch as Socio-Economic Status indicator (%FRL)

The percentage of free and reduced lunches (FRL) was one indicator of socio-economic status (SES) of the
cormnmunity; the higher %FRL , the lower the SES of the community. There was a significant negative correlation
between %FRL. and mean student outcome (r=-.49). School districts with lower percentages of free and reduced
lunches generally had higher MSO z-scores. High FRL rank (e.g., 1 or 2) js ey %FRL pupils.

The statewide average %FRL was 42%. However, two-thirds of ali school districts reported percentages of
%FRL below the state average (see Figure 7, p. 32). Seven of the nine districts with MSO z-scores of negative

2 Thisis an interesting finding considering the results of Tennessee's massive, four-year longitudinal/class-size
study, Project STAR, which showed convincingly the benefits to student achievement of reduced class size
(to 1:15) in primary grades (Finn & Achilies, 1990; Word, et. al., 1990). STAR, however, assessed grades K-
3; this present analysis reviewed grades 9-12.
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one SD or below had larger %FRL than the state average, and five of the six school districts with the highest
%FRL demonstrated negative MSO z-scores. Atematively, seven of the nine districts with MSO z-scores of
plus one or higher had lower than state average %FRL. There were"outlier” districts. Two of the nine districts
with MSO z-scores above plus one were above the state average for %FRL; one had 60% FRL.

h. Influence of Percentage of Career Ladder (%CL) Teachers

Since TN's Career Ladder program is intended to identify and to reward outstanding teachers, a high
percentage of Career Ladder Il & Il teachers in a school district should indicate good instruction (and high
MSO) in that district. Low percentages of Career Ladder Il & lil teachers did not necessarily suggest poor
instruction, because the Career Ladder progran;i is optlonal.

There was a significant but modest positive correlation between %CL teachers in a district and MSO
(r=.31). The trend line in Figure 8 (p. 32) suggests that the greater the %CL teachers, the higher the MSO. The
four school districts with the lowest MSO z-scores also had low %CL teachers.

The average percentage of upper-level Career Ladder teachers statewide was 14.8%, and slightly more
districts reported percentages below that average than above (a =7:5 ratio). While seven of the ten districts
generating the highest MSO z-scores reported greater %CL teachers than the state average, there were aiso
“outlier” districts. The district with the highest %CL teachers had a MSO well below the state mean. Greater
%CL of teachers was not a guarantee of better student performance. Keep in mind that Career Ladder status is
not independent of years of teaching experience. To be eligible for Career Level |l evaluation, teachers need

eight years of experience; twelve for Career Level il

i. Relationships of the Money and Schooi System Ciusters to Mean Student Outcome (MSO).

The three Money characteristics (per capita income, per pupil expenditure, and average professional
salary) when combined, produced a significant positive correlation (r=.41) with MSO (see Figure 9, p.14). This
finding is not surprising since each characteristic individually provided a positive correlation. Four school
districts with money z-scores below zero produced MSQs at least one SD above the staie mean, and one
system with a money z-score one and one-half SDs above the mean produced a MSO one and one-half SD
below the mean.

Data in Figure 10 (p.14) show that the five school system factors (%SA, %FAL, %0C, %CL and ADM),
when combined, produced a moderately high, significant positive correlation (r=.50) with MSO. Based on the
sizes of the correlation coefficients, these school system characteristics seem to influence MSO more than do
the reported money factors. This finding suggests that other factors within a school disirict may be equally or
more important than money.
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Of the eight factors (see Table 5, p. 10) studied for their relationships to MSO, five demonstrated significant
(p<.01) positive comelations, and two factors yielded significant negative correlations with MSO:

Positive
Average Professional Salary or APS (r=.44)
Percent Student Attendance or %SA (r=.41)
County Per Capita Income or CCl (r=.31)
Percentage of Career Ladder Teachers Il & lll or %CL (r=.31)
Expenditure Per Pupil or EPP (r=.22)

AESI S

Negative
1. Number {percent) of Free or Reduced Lunches or %FRL (r=-.49)
2. Number (percent) of Oversized Classes or %0C (r=-.30)

Size of School District (Average Daily Membership or ADM) did not show a significant comrelation with MSO.

j. Partial Correlation to try to Isolate Factor influence.

These individual correlations do not fully answer research question #1. To refine the response, Guttman'’s
partial correlation procedure was used; i.e., the Kaiserwas run and a total matrix sampling adequacy greater
than .500 resulted so that Guttman's assumptions were met. The matrix is in Table 6 {see p.16).

The partial correlation coefficients were converted to percentage of influence (Pl) as displayed in Table 7
(see p.16). Several trends emerge from this analysis. First, the eight factors investigated account for only
26.5% of whatever relates to MSO, a fact discussed in more detail in response to research question #4.

Of the 26.5% influence on MSO exerted by the combined money and school system variables, aimost 11%
was provided by student attendance. A student's school leaming and achievement are influenced by his/her
presence in school. Six percent of the association with MSO was produced by %FRL; 5.6% was attributable to
APS. The %OC accounted for only .6% of the MSO results; affluence of the community (CC/) contributed only
4% of the influence, and %CL contributed .2%. The EPP alone showed essentially NO association (.003) with
MSO. Implications of these findings are discussed in response to research question #5.

2. How Do Reported School District Characteristics Interact with Each Other?

To determine the interaction of money and school system factors, they were correlated with each other. As
demonstrated in Table 5 (p 10), sighificant (p< .01) comrelations resulted for 17 of 28 combinations.

Significant positive comrelations occurred between these nine factors:

a. CCland APS r=.71 f. APSand ADM r=.41
b. CCland EPP r=.44 g. APSand %CL r=.47
¢. CCland ADM r=.53 h. EPP and ADM =33
d. CCland%CL r=.34 i. EPPand%CL r=.27
e. APSand EPP r=.78
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Table 6. Guttman's Partial Correlation matrix for MSO and the other Tennessee 1989

Beport Card categories.
Z:MSO Z:CCl _Z:APS Z:EPP__Z:ADM Z:%SA Z:%0C Z:%FRL Z:%CL
Z:MSO 444
Z:CCl 707
Z: APS 295 .839
Z:EPP -.007 741 .735
Z:ADM 506 21 -.151 .493
Z:%SA .01 .005 -.188 -.057 .266
Z:%0C .043 033 .146 071 176 .283
Z: %FRL. 499 24 -394 -.391 -.008 -.005 586
Z:%CL .018 299 -127 -166 105 .163 .024 312
Table 7. Partial correlations and percentage of influence (PI) of each category on mean
student outcome.
R r r2 Pl (%)
Money
County per Capita Income (CCl) -.061 .004
Average Professional Salary (APS) 236 .056
Expenditure per Pupil (EPP) -.003 .00 0.0
School System
Average Daily Membership (ADM -.166 .028 2;5:‘
Percent Student Attendance (%SA) 330 109 [10.9
Percent Oversized Class (%0C) 076 .006 .
Percent Free/Reduced Lurnich (%FRL) 244 060 [6.0]
Percent Career Ladder Il & Il (%CL) -.040 .002 0.2
TOTAL — - 26.5%

Significant pnegafive comelations accurred between the following eight factors:

a. CCiand %FRL =-53 e. CCland %0C
b. APSand %0C r=-.46 f.  %0C and %CL
c. EPPand %0C r=-39 g. %FRL and %CL
d. APS and %FRL r=-37 h. ADM and %FRL

r=-.36
=-.35
= -.32
r=-.26

Most of these comrelations are not surprising. Several relationships demonstrated in the negative comelations

reflect “common sense.” Per capita income and high % FRL are generally perceived to be related indicators of

low socio-economic status of acommunity. Limited resources, higher numbers of free lunches, lower professional

salaries, more oversized classes, and lower expenditures per student go hand in hand. Nor is it sumprising that

greater %CL teachers are found in communities with more money and lower class sizes.

J—t
o]
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Table 8. Profile of Z-scores of Nine Highest and Nine Lowest Ranked School Districts by
MSO 2 score, TN; 1988-89 data.

QUTCOME MONEY SCHOOL SYSTEM
MSO CCl APS EPP ADM  %SA %0C %FRL %CL
n 121 121 121 121 121 121 110 121 121
} Top 9
RANK
' 1 1.97 1.00 2.18 0.91 -0.26 0.92 0.87 1.30 1.81
2 1.40 144 2.67 3.64 -0.18 -0.20 1.39 0.53 2.06
3 1.26 -0.24 -0.10  -0.66 -0.42 1.7§ 0.59 0.46 -0.90
4 1.20 200 114 -0.29 -0.47 0.99 0.81 2138 -1.01
5 1.17 4.31 0.61 0.16 0.36 0.68 0.98 2.1 0.64
6 1.50 -0.28 -0.17 -0.27 -0.30 -0.04 -0.86 -0.16 0.38
7 1.14 -0.13 1.63 2.87 -0.31 1.71 1.34 0.46 -0.16
8 1.12 -0.24 -0.37 -0.55 -0.47 1.79 na -0.22 1.62
9 1.1 1.00 3.66 3.24 -0.43 1.31 na 0.60 2.36
M 0.51 1.00 1.00 -0.27 0.99 0.73 0.41 0.75
Bottcm 9
113 -1.04 -0.78 -0.71 -0.45 -0.32 -0.42 0.34 -0.09 -0.21
114 -1.17 -0.35 -0.60 -0.54 -0.19 1.47 na -2.08 -0.35
115 -1.29 -1.07 -1.31 -0.93 -0.40 -0.36 -2.65 -0.02 -1.33
116 -1.33 -0.47 -098 -0.10 -0.14 -1.00 0.39 -1.60 -0.40
117 -1.43 2.04 1.34 1.22 7.82 -0.24 0.78 -2.36 0.16
118 -1.55 -1.59 -1.31 -0.05 -0.34 -2.04 -1.44 -1.60 -0.60
119 -1.77 -1.03 -0.55 0.15 0.02 -2.92 -0.05 -1.53 -0.94
120 -2.14 -0.13 -1.36 -0.61 -0.14 0.01 -1.12 -3.18 -1.75
121 -2.53 -1.23 -1.20 -1.12 -0.34 -2.76 -2.65 -0.16  -1.39
M -0.51 -0.74  -0.27 0.67 -0.94 -0.80 -1.40 -0.76
Bold = MSO z-score and category z-score dre similar (i.e., both are either positive or
negative and are greater than one).
Underdine = MSO z-score and category z-scores are nof similar (i.e., if one is a +1 or larger SD,

the other item is a -1 or larger SD).

3. When rank ordered on the basis of student outcomes, do school districts within the
state perform as expected in terms of the money and school systemn characteristics

reported in the Report Cards?

One might expect that school districts with more money, better teacher salaries, enroliments which

upper-level Career L.adder teachers would produce the best MSO. In general, those expectations were

confirmed in the regression analyses conducted in response to research question one. There are,

9 and 10 {p. 14) show these exceptions. Tables 8 (p. 17) and € (p. 18) highiight these exceptions.

are not extreme (very large, very small), fewer oversize classes, higher attendance and high numbers of

however, outlier districts producing MSOs significantly lower or higher than could be expected. Figures
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Table 9.  Profile of ranks on eight variables of the nine highest and nine lowest ranked (Rk) school
districts by MSO z-scr.re, TN: 1988-89 data.

MONEY SCHOOL SYSTEM
Rk Rk Rk Rk Rk Rk Rk Rk
RANK CCi APS EPP ADM %SA %0C %FRL %CL
= 121 121 121 121 121 110 121 121
Top 9
1 14 6 18 64 18.5 24 55 6
2 12 3 1 50 13 1 3s 5
3 73 59 94 104 6.5 36 445 103
4 121 110 €6 118 16.5 26 106 107
5 1 27 33 11 26.5 18 1 27
6 77 61 64 74 65 92 84 37
7 66 8 6 78 8 2 445 60
8 73 71 85 119 6.5 na 875 8
9 14 1 2 108 115 na 33 3
Botiom 9

113 99 90 78 80 84.5 44 79.5 62
114 80 82 84 51 9 na 116 745
115 105 120 111 101 805 107 74 114
116 88 105 48 44 106 43 1125 78.5
117 3.5 13 13 1 845 27 118 48
118 117 119 42 84 117 101 1125 88.5
119 103 80 34 23 121 64 109 104
120 63 121 30 45 60.5 97 120.5 119
121 108 115 116 87 120 108 84 116

Underlined = a 60 ranking difference between the district's MSO rank and the category rank.

In Table 8, the nire highest and nine lowest ranked districts by MSO are profiled by their z-scores on
the eight independent variables. The district producing the fourth highest MSO does not conform to
expectations in at least four of eight areas. It has low CCl and APS, a high %FRL and a small %CL. It
does not rate as high as other districts in the “top nine” category in several other areas. It would not be
expected to be a “top nine” MSO school district, but it is.

The school district ranked number 117, fifth from the bottom in MSO in the sample of 121 school
districts is also an “outlier.” It has the second highest CCl z-score (2.04) for the 121 school districts, high
APS, and large EPP as demonstrated by rank and z-scores. It is, however, a large school district as
demonstrated by its z-score in that category (7.92).

Table 9 (p.19) data are also useful in responding to research question #3. The nine highest
performing school districts (MSO) and the nine lowest performing districts were profiled among all school

districts studied based on their ranks on the eight independent variables.
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The positional profile reveals that the third, fourth, sixth, and eighth highest performing school districts
do not conform to commonly held beliefs about school district performance (e.g., a direct, positive
correlation between MSO and school system data). District #3 places 73rd in CCl among 121 districts and
94th in EPP. It is a small (104th ranking), rural school district ‘ith relatively few Career Ladder teachers
(103rd ranking). However, it has proportionately high %SA (tied for 6th position) among 121 districts.

School district #4 has the lowest per capita income among districts in the sample (121st ranking). Itis
110thin APS and 66th in EPP. It is also a small, rural school district (718th ranking) with high %FRL (106th
position) and low %CL teachers (107th position). However, it is tied for 16th place %SA and only 26th in %0C,
indicating fewer oversized classes than roughly four-fifths of the districts studied. The eighth highest performing
school district demonstrateri a profile similar to district #4, except that its attendance was better (tied for sixth),
and it had a higher %CL (eighth position).

The school district with the 6th highest MSO consistently ranked in the lower haif of ali districts on all factors
except %CL teachers where it ranked at the botiom of the upper quartile.

The MSO factor in all of these districts is relative. These top nine are the best performing districts in the
state, but the state averages typically do not place TN schools among the best performers in the country. It is
clear, however, that money i not the most critical factor in MSO in TN's “high flyers.” If any factors seem more
closely associated with MSO more than any others, they are school district size (ADM) and oversized classes
(%0C) as negatives and attendance (%SA) as positive. However, there are districts that do not have the
highest %SA or lowest %OC that outperform the majority of districts in the state. Qther factors. not present in

hese report cards but associated with student achievement, are operating, These findings interface with the

finding that the eight factors studied account for only 26.5 percent of the mean student outcormie.

The analysis of the nine worst-performing districts confirms the findings on the other end of the spectrum.
Some profiles among this group do not conform to commonly held beliefs or even to the pattems of the “outlier”
schools with top performance rankings. District #117 ranks among the top districts in the state in all three
money factors, in the top quartile in oversized classes (small number), and in the top half in %CL. it has high
%FRL (118th position) and is fifth from the last in MSQ. The factors that might contribute to low performance
are the large size of ihe school district ( 75t ranking), low student attendance (ranks in the bottom third of
districts) and low SES (118th in free/reduced lunches). However, other districts with similar features (except
size) did far better in studient perforrnance (e.g., #4, except for %SA).

The findings in response to research question #3 present a mixed message. Many districts did not perform
as one could have expected based on the factors studied. They support the notion that the factors studied are

not the primary determiners of student achievement.
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4. Do the reported school district characteristics appear to represent most factors which relate to
student academic achievement?

The answer to this question is clearly “no.” The pattial correlation and percentage of influence analyses
reported in response to research question #2 (see Tables 6 and 7, p. 16) indicated that the eight factors studied
as independent variables accounted for only one fourth of the influence on MSO. The ranking analysis for
research question #3 also suggested that in both the highest and lowest performing school districts, factors
other than those reported in the report cards were at work. Almost three-fourths of whatever accounts for
student academic performance (as measured here by MSO) is unaccounted for based on these report cards--

| apparently in contradiction to "folk wisdom" about what determines student achievement.

5. When academic achlevement Is treated as scores on three separate test batteries, are patterns of
Influence changed?

Table 10 (p. 21) presents the results of Guttman's partial correlation procedure applied to the relationship
beiween each independent variable and the three separate mean scores (Basic Skills First, Stanford Test of
Academic Skills, Tennessee Proficiency Test) reported by each school district. A more detailed presentation of
these data appear as Table 11, expanded inthe Appendix B (p. 33).

The combined MSO has been used throughout the study because it seems the strongest measure of a
school district's student achievement. All three mean test scores reported by a district are unique and separate
measures. They are used for different decisions by Tennessee policymakers. In representing several tests and
grade-level results, the MSO statistic seems to represent total student outcome best. However, investigators
wished to see if influence pattems differed significantly when each available outcome measure was freated
separately.

The combined eight factors used as independent variables account for only 18.6% of whatever influences
scores on the BSF tests, 14% percent of the influence on the STAS scores, and 17.2% of TPT resulis. In other
words, the influence of these eight "independent” variables varies by test, and no pattern of influence is greater
than that reported for ihe combined MSQO. Further, these variables influence scores on state developed tests to
a greater extent than nationally developed tests.

When reviewing the relationships between the several independent variables and student outcomes, it is
interesting to note that the variable exerting the greatest influence on student outcomes, aftendance (%SA)
does not influence scores on the STAS battery at all (0%), but does influence BSF (10%) and TPT (12%).
Percentage of free or reduced lunches does not influence any single test score more than 4%, but that factor
accounts for 6% of the influence on combined MSO. The %CL in a school district appears to influence only
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Table 10. Guttrnan's Partial Correlations Between Independent and Dependent variables

Total
%
CCl  APS EPP  ADM  %SA %0C %FRL  %CL Influence
BSF 05 0.7 1.3 1.3 10.0 1.1 34 0.2 18.6
STAS 0.1 0.0 [29] 0.0 0.5 3.6 0.0 14.0
TPT 04 2.3 0.1 05 12.2 0.0 2.0 0.0 17.2
MSO 04 00 [28] [09 0.6 0.2 26.5

Box = Any percentage of influence rounded to, or larger than 3.0.

scores on the BSF, and that influence is almost negligible (0.2%). The greatest influence on Stanford scores
among variables reported is APS (7%). Class size (%0C) influences only the BSF test scores at a level
representing 1% or less of the influence exerted. Finally, APS, ADM, %SA, and %FRL appears to influence to
some degree student outcomes, while CCI, EPP, *..OC, and %CL have negligible influence on outcomes.

The data from this analysis contirm that combined influence of the eight factors reported is relatively small.
There is much more that needs to be known about what contributes to student achievement. They also suggest
that different tests may be influenced differently by the same factors, and that there may be need to consider the
importance of differences in assessment measures produced at/for a state level and those produced at/for

national use.

6. Do "outlier” school districts significantly influence the findings of this study?

As described in the Methodology section of this paper, two procedures were used to develop answers to
question #6. First a truncated MSO correlation coefficient was established for the interaction of each
independent variable with the MSO of the "middie” 97 school districts. The 97 school districts used in this
computation were determined by eliminating the top 10% and bottom 10% of school districts on the ranking
continuum for each independent variable. Here, the data were truncated to fulfill the Pearson Product Moment
correlation assumptions of bivariate normal distribution and homoscedasticity. This alternative statistical
analysis was used to compare the "r* with the Polynomial regression "r". A second step in both procedures was
application of Fishers Zr-transformation to determine the sigrificance between the original correlation
coefficients and the coefficierts produced by the newly applied procedures.

The results of the truncated MSO procedure are presented in Table 11 and Figures 11 -18 (Appendix C,
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Table 11. Differences between MSC and Trucated MSO correlations and eight Tennessee Report
Card categories, 1989 Tennessee Report Card data.

AREA MSO MSO Difference
Truncated
n=121 n=97

T Z 3 Z r 2 t
CCl .313 321 421 .448 108 127 919
APS 436 466 .228 .229 208 237 1.714**
EPP .223 224 084 .084 .139 .140 1.013
ADM -.090 .090 -.032 .032 ,058 .058 420
%SA 407 430 .210 213 197 217 1570 *
%0C -.302 310 -.126 127 176 .183 1.323*
%FRL -.488 630 -.288 .293 .200 .203 1.468 *
%CL 310 .321 .200 .203 110 118 .854
* p<.10
* p<.05

pp. 34-37). These findings are presented in the following paragraphs with brief explanations of their contents as
compared to the findings reported for research question #2.

Tabile 11 depicts significant relationships between the comrelation coefficients eswablished for four variables:
average professionai salary, percentage of student attendance, percentage of oversize classes and percertage of
students on free and reduced lunch. Only one of these interactions was significant at the .05 level: Average
Professional Salary (APS).

The impact of the deletion of "outlier" school districts from consideration is shown in the figures presented in
Appendix C (pp. 34-37). Trendlines generated in these figures can be compared with those displayed in
Figures 1 through 8 on pages 29 through 32.

Figure 11 (p. 34) displays a positive correlation between CCl and MSO, when the truncated MSO
procedGJre is applied. Comparison of Figure 11 with Figure 1 (p. 29) shows their similarity. The correlation and
resulting trend line are simply not as pronounced (steep) when the counties with highest and lowest CCl are
removed from consideration (r=.313 , 421, respectively ).

Figure 12 (p. 34) displays a positive comrelation between APS and MSO, as did Figure 2 (p. 29) in the initial
analysis. The deletion of outlier districts decreases the slope of the trend line matkedly. The difference (p<.05)
between the correlation coefficients (r=.436,.228, respectively) produced in the original analysis and the
truncated MSO analysis (Table 11) suggests that salaries in the outlier school districts "drove" the degree of
relationship found between these variables in our first analysis.

Figure 13 (p. 35) should be compared with Figure 3 (p. 30). Threre is a positive relationship between EPP
and MSO. However, the truncated MSO analysis levels the trend line considerably. Qutlier schooi districts
spending much smaller or much greater amounts of money than the majority of districts influence the
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relationship of variables reported in the first analysis.

Figure 14 (p. 35) depicts the relationship of ADM to MSO using the truncated MSO analysis. When
comparing the trendline in Figure 14 to that in Figure 4 (p. 30), very small and/or very large districts in the state
accouned for all the negative correlation found in the first analysis. Apparently, ADM influences student
outcomes most negatively when a school district is yery large. However, neither correlation was significant.

Figure 15 (p. 36), like its counterpart, Figure 5 (p. 32) displays the relationship between %SA and MSO.
The significant (p<.10) relationship is positive in both analyses, but the outlier school districts had a profound
effect on the slope of the trendiines. It is difficult to conclude exactly the relationship of %SA 10 student
outcomes by studying these two figures.

The effects of %0OC on MSO is re-examined in Figure 16 (p.36)(For comparison, see Figure 6, p. 31).
While the truncated MSO analysis yiekds a slight negative relationship, the trendline in the initial analysis
containing outlier school districts was riwch steeper. Compaiison of the initial points on the fines demonstrates
only small differences. A small %OC does not effect current student outcomes in a schoo! district greatly. A
large %0OC does have substantial negative impact.

Results of the truncated MSO analysis of the impact of %FRL are displayed in Figure 17 (p. 37). The
comparable figure in the original analysis Is Figure 7 (p. 32). In both analyses, greater %FRL comralate
negatively with MSQ as reported in Table 12. Negative relationships were reduced significantly when outlier
schoof districts were removed from the analysis.

Figures 18 (p. 37) and 8 (p. 32) portray the impac. of %CL on MSO. In both "portraits”, the relationships
are positive; i.e., the greater the %CL, the higher the studerit outcomes.

Several findings resulting from the truncated MSO analysis of available data lead to the finding that the
outlier school districts (top 10% and bottom 10%) as defined for each independent variable substantially impact
the relationship between that variable and MSO, not in the direction of the relationship, but in its intensity.

C. Resuits of the Polynomial Regression Analysis

A second procedure was applied to available data to try to answer the question of outlier school districts'
impact on the relationships between independent variables and the dependent variable MSO. Table 12
displays the results of computation of a 3rd order cubic polynomial for each relationship as compared with the
Pearson Product Moment correiation coefficient developed in the first analysis. In only two categories, %0C
and %CL, were differences in the two coefficients significant at the .10 level. However, Figures 19 through 26,
Appendix D (pp.38-41), portray aspects of the various relationships which were not generated by the statistical
treatments used in the first two analyses.

The polynomial analysis of the relationship between CCl and MSO displayed in Figure 19 (p. 38) clarifies
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the positive correlation between the variables. Differences between CCl of $5,000 and $7,000 appear to have
litle effect on student outcomes. Increases in CCl between $7,000 and $17,000 influence student achieverment
positively.

Figure 20 (p.38) shows muiltiple aspects between APS and MSO. Increases in APS between $20,000 and
$26,000 generally contribute to positive increases in student achievemert. Increases between $26,000 and
$31,000 appear to have relatively litle additional impact on student achievement, but when average salaries
move beyond $32,000, the positive relationship rises dramatically. The APS probably reflects the experience of
professional staff as well as compensation. The figure may indicate that an experienced professional staft

- generates higher student achievement than does an inexperienced one.

The 3rd order polynomial analysis of the relationship between EPP and MSO (Figure 21, p. 39) produces a
trend line closely resenibling a straight line relationship. Increases in EPP positively correlate with MSO at all
points along the line; however, the impact of increases in these expenditures is more noticeable between $2,000
and $3,000 and between $4,000 and $5,000 than between $3,000 and $4,000.

Figure 22 (p.39) presents the polynomial anailysis of the relationship between ADM and MSO. Thereis a
slight positive interaction of these variables with increases in size up to 40,000 students. This positive
correlation may reflect ihe ability of a somewiat larger school district to provide curriculum breadth and more
instructional resources. Increases in size between 40,000 and 60,000 students do not seem to change the
relationship. Inthe ons school district beyond 60,000 students, student achievement decreased.

Figure 23 (p. 40) shows the relationship between %SA and MSO, using the 3rd order cubic polynomiai

Table 12. Fisher's Zr-transformation was used to compare the Pearson Product Moment "r* with the 3d
order "Cubic" polynomial regression "r".

AREA MSO MSO Difference
3rd order "Cubic "Polynomial
n=121 n=121
r 4 r Z r r4 1
CCl 313 321 344 354 031 .033 320
APS 436 .466 .508 556 .072 .090 873
EPP 223 224 .290 299 .058 .075 727
ADM -.090 .090 -.192 192 102 102 .990
%SA 407 .430 .330 343 109 .087 843
%0C -.302 310 -.446 478 199 .168 1.629*
%FRL -.488 530 -.500 549 .012 .019 .184
%CL 310 321 434 464 124 143 1.386*
Y p<10
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analysis. Increasing attendance correlates positively with student achievement, until attendance reaches about
96%. Increase from 96% to 97% does not appear to change the relationship. Beyond that point there is a ~finht
downturn in the relationship. Further, 99% or 100% attendance would mean that the least'able leamers inthe
district were in school most of the time. This phenomenon might result in lower district wide test scores.

Figure 24 (p. 40) shows a complex relationship between %0C and MSO. As the percentage of oversized
classes increases from 0% to 18%, student achievement decreases.

Figure 25 (p.41) presents the polynomial analysis of the impact on MSO of %FRL. When fewer than eight
percent of the student body received this aid, achievement was not ai’ected. As the percentage rises from 8o
~85, achievement shows a significant downward trend. At that point the trend line "hottoms out,” and
achievement actually begins a slight upward trend when 85% or more of the students in a school district receive
this service.

The cubic polynomial analysis of the relationship between %CL teachers in a school district and MSQO is
depicted in Figure 26 (p. 41). An increasing comelation is clearly seen between the two factors as %CL rises
from .0 to 25%. Between 25 and 50 percent, there is a dramatic downturn of the trend line due to the influence
of one "outlier" school system. Without this one district, the projected trendline would be level.

V. CONCLUSIONS AND IMPLICATIONS OF THE STUDY
Investigators developed a fifth research question as a means of trying to frame conclusions and
implications in a useful way:

7. How might the findings of this study inform educational policy and policymakers at the state and
local levels?

a. Imputs Aren't Enough. Several points seem clear. “Good"” inputs to the educational process (monay, small
Jasses, good communily. etc.) do not guarantee high sludent achievement, If we must study student

achievement, we might study outputs (outcomes) not inputs and, following "effective school” methods, try to

determine "correlates”. Inputs commonly assumed to be associated with outputs account for only minor

variation in performance outcomes (just over cne-fourth). The individual association of most of these factors

(with the exception of attendance) is minor; debate over and attention to any one in isolation may be a wasteful
activity.
In recent years, there have been attempts to compromise comprehensive educational refc 1 packages by

putting major emphasis and resources into one or two strongly lobbied dimensions of the comprehensive plan.
While this approach may soothe feelings, it will do little to improve student achievement.

25

4]
o




b. These Eight Inputs Don't Explain Qutcomes, Another conclusion of the study: the TN Report Card does not
deal with and report many important influences on student outcomes. What are they?

On the other hand, we may know more than we're measuring and reporing. It is currently popular to tak
about restructuring schools, teaching and leaming conditions and parent-school relationships. Some educators
suggest ard have some research ("soft data") that student motivation and self-concept, student and aducator
attitudes, school climate, teaching strategies, administrator and teacher styles and parent involvement in
schools must change before much change will be seen in student academic achievement. Those factors can
be rather easily measured and reported. Note the RJR Nabisco Foundation’s Next Ceritury Schools Project,
the Coalition of Essential schools and other such endeavors. How much influence do sorme of these other
factors have on MSO?

A major danger is that teachers and administrators may focus upon the “factors” reported on Report Cards
to make their schools look good. Meanwhile, the important elements are overlooked.

c. Assessments Used May Be 3 Factor, Assessing what students know and are able to do is a probiem.
The investigators used available, reported test results in these analyses; the findings are only as good as the
test results. There is debate about the value of present tests—both their content and format (see Kappan, Nov.
1991). If the tests used to form the dependent variable in this study (MSO) were not measuring the right things
or were not measuring them validly and reliably, all other findings reek. The investigators do not chalienge any
of the tests currently in use in Tennessee. One statistical eccentricity noted was that correlations between the
factors studied and MSO were usually stronger wien the single outcome measure of achievement was a
rational test; The Stanford Achievement Test, Task |l rather than a state-specific test —the Basic Skills or
Proficiency test (BSF or TPT).

Further, we can't ignore the relationship between teaching and testing. We have no information about the
instruction and cummiculum in these school districts. One woukl like to know those factors that correlate with the
test results.

The use of the three analysis procedures in response to research question #6 also yields important
conclusions and implications. Data from "outlier" school districts influenced the state profile greatly. The same
situation probably exists when profiles are created at a district level. "Outlier" schools within the district will
influence the district profile. For both accountability and for school improvement pluposes. building-level data
are probably the most useful and the most valid data available.

There appear fo be few. if any, "straight fine" relationships between inputs and outcomes, Relationships
between money expended and student achievement, between student attendznce and student achievement or
any other combination of variables are complex. They must be studied carefully. The "outlier" schools also
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offer additional food for thought. The data in this study suggest that individual schools and school districts have
overcome the presence of negative community and resource factors. We must determine how they have been
able to do that, so that their experiences can be replicated. We should chaliege the propositions that student

Analysis of Appendix B shows that criterion-referenced test resutts (BSF, TPT) are influenced by %SA, but
that the norm-referenced test results (STAS) are not influenced by %SA. Additionally, the STAS is influenced
by %APS (higher teacher salaries), while the criterion-referenced test results are not. This corlition leads to
some interesting speculation.

These results should be considered tentative. This a study of relationships; we make no ciaim for
"generalizability," but we encourage peopie to consider similarities in these data and in report card construction
and use in their own situations. The release of *“The Report Card" may generate considerable attention--in
smaller news markets results may warrant front-page notice. Perhaps state education officials use report card
results as a basis for deciding that a district is at risk, or even needs external help. What is included in the report
card influences perception and policy. Some inclusions obviously can be misleading.

In spite of their tentative nature, these findings are instructive. At least based on the resuits for this study,
the media hyperbole and hoopla surrounding report cards are vastly over-rated as current report cards deal with
an underwhelming part of schooling. If you wanted to know all about something (700%) and some strategy
provided you 25% of the information, would you continue to emphasize that 25%, or would you want to find the
missing 75%? Would you base reform and restructuring of education on what is known (25%) or would you
seek to break the moid with new ideas?

Finally, there is a note for those who are contemplating, creating or modifying report cards on schools. If
the entries on those revort cards are similar to those investigated in this study, they provide interesting statistics
but only a smali amount of information which can be of use in improving education. Information entered into the
report card is of minimal use until additional analyses such as those conducted in this study are performed to
seek out what data may be (or may not be) saying.
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APPENDIX A
Linear Regressions (n=121)

Figures 1 through 8: Relation of Independent variables to student outcome (MSO)

Whaen reviswing the following figures, the reader should be aware of two aspects of each visual image. The
black dots represent data from each school district included in the study. A visual survey of the figure will establish
where and how the school! districts cluster in the analysis. The direction of the trend line gives the reviewer an
immaediate indication of the nature of the correlation. Lines moving upward from left to fight suggest positive
correlations. "Flai” lines indicate little or no correlation, and lines moving downward from left to right indicate
negative correlations. The degree of the slop of the line yives good indication of the significance of the corrslation,
even without the statistics themselves.
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APPENDIX B
Guttman’s Partial Correlations

Basic Skills First (BSF) Percent of
BSF CClI APS EPP ADM  %SA %OC FRL %CL Influence
BSF 0.27
ccl -0.07 0.71 0.5%
APS 0.09 029 083 0.7%
EPP 0.03 -001 076 074 1.3%
ADM 011 051 019 -0.15 0.49 1.3%
%SA 032 001 006 -020 -0.08 0.26
%0C -0.11  -005 -0.04 -014 -0.07 -0.17 0.29 1.1%
%FRL -0.19 -050 -0.29  0.40 042 -0.02 -0.01 0.58
%CL -0.05 0.02 030 -0.13 -0.17 0.11 0.16  -0.02 0.31 0.2%
Total 18.6%
nfor f i ills:
STAS 0.38
ccl -0.03  0.71 0.1%
APS 0.26 029 084
EPP 0.00 -0.01 073 074 0.0%
ADM -0.17 051 022 -015 0.49
%SA 0.00 -001 0.09 -020 -0.12 0.18 0.0%
%OC -0.07 -0.04 -0.03 -015 -0.07 -0.21 0.28 0.5%
%FRL -0.19 -050 -0.25  0.40 0.40 -0.08 0.00 0.58
%CL 000 002 029 -0.43 -0.16  0.10 -0.16 _ -0.02 0.31 0.0%
Total 14.0%
T Profici / Test (TPT,
TPT 0.28
ccl -0.03  0.71 0.1%
APS 015 029 0.83 2.3%
ZEPP  .003 -001 076 074 0.1%
ADM -0.07 052 019 -0.16 0.48 0.5%
%SA 035 000 0.03 -0.18 -009 0.28
°%0C 0.01 -004 -0.05 -0.15 -0.06 -0.21 0.28 0.0%
FRL -0.14 050 -0.29  0.40 0.44 -0.02 0.02 0.57 2.0%
°%CL -003 002 030 -013 -016 0.10 016 -0.02 0.31 0.0%
Total 17.2%
Mean Student Qutcome (MSO)
MSO 0.44
ccl -0.06  0.71 0.4%
APS 024 030 0.84
EPP 0.00 -0.01 074 074 0.0%
ADM 017 051 021 -0.15 0.49 2.8%
%SA 033 001 0.01 -0.19 -0.06 0.27 10.9%
%0C -0.08 -0.04 -0.03 -0.15 -0.07 -0.18 0.28 0.6%
%FRL -0.24 -050 -0.24 0.39 039 0.01 -0.01 059
%SEI -Q QQ QQa QSQ _Q]a _Q]Z Q]] _Q ]6 _Q Qz Qa] oné
Total 26.5%
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APPENDIX C
i is (n=97)

Figures 11 through 18: Relatlon of Independent varlables to Mean Student Outcome (MSO).
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Z-Score: Mean Student Ouicome (MSQ)

Figure 13.

Z-Score: Mean Student Outcome (MSO)

Figure 14.
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Z-Score: Mean Student Outceme (MSO)

Figure 15.

Z-Score: Mean Student Qutcome (MSO)

Figure 16.
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Z-Score: Mean Student Outcome (MSO)

Figure 19.

Z-Score: Mean Student Outcome (MSO)

Figure 20.

APPENDIX D
Polynomial Regression Analysis (n=121)

Figures 19 through 26: Relation of independent variables to Mean Student Ouicome (MSO).
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Z-Score: Mean Student Outcome (MSO)

Figure 21.

Z-Score: Mean Student Outcome (MSO)

Figure 22.
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Z-Score: Mean Student Outcoma (MSO)

Figure 23.

Z-Score: Mean Student Outcome (MSO)

Figure 24.

y = - 17753 + 51.420x - 0.49362x"2 + 1.56940-3x*3 R*2 =0.199
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y = 2.48270-2 + 9.8475e-2x - 1.91560-2x2 + 6.0977e-4x"3 R"2 = 0.109
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Z-Score: Mean Student Outcome (MSO)

Figure 26.

y = 0.69634 + 4.7150e-3x - 8.04018-4x"2 + 6.1070e-6x*3 R"2 = 0.250
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Relationship of Percent Free or Reduced Lunch (%FRL) to Mean Student Outcome (MSO).

= -1.1455 + 8.4290e-2x + 6.66456-4x"2 - 5.50326-5x*3 R*2 = 0.188
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