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This study examines the relationship between demographic and performance variables in high schools 

with a focus on 64 randomly selected high schools in the Chicago school system. The rationale is to ascertain 
the level of relationship between income and performance in schools as reflected by student performance. The 
study employs multivariate analysis of variance and factor analysis to ensure constructive findings. The results 
indicate schools with students from families within the low-income brackets tend to perform lower than expected 
compared to schools with students from families within the upper-income brackets. The study also shows 
performance measures are not unidimensional. Any attempts at addressing the performance gap should take 
into consideration details of various performance variables in order to effectively tackle the problem. The 
relationship between demographic and performance variables still requires attention of educators, parents and 
policymakers in the various locales. 
 
Key words: Chicago School System, Chicago School Reform Act, Education, High Schools, Income and Performance, 
Demographic and Performance Variables, ACT Scores, Minorities, Local School Councils. 
 
INTRODUCTION 
 

The relationship between demographic and 
performance variables cannot be overemphasized.  
Percent low income or income category, which is the 
demographic variable in this data set, can influence the 
level of academic performance of students’ i.e. in 
mathematics, sciences, percentage of students 
graduating, percent of students taking the ACT in the 
various educational institutions. This study investigates a 
research question pertaining to “whether there is a 
relationship between demographic and performance 
variables” with particular focus on high schools in 
Chicago. The studied population is only Chicago. 

The study utilizes demographic and performance 
variables from 64 randomly selected high schools in the 
Chicago school system to ascertain the level of 
relationship between income and performance of schools 
as reflected by the performance of students in the 
respective schools in order to further confirm or deny the 
prevailing thesis of effect of income on academic 
performance in general. The study utilizes two 
multivariate techniques: one dependent technique, 
multivariate analysis of variance (MANOVA) and the 
other data reduction technique, thus factor analysis. The 
stated hypotheses are 
    
Ho: There is no relationship between income category 
and students’ performance from various schools as to 

numbers taking the ACT test and percent of students   
graduating. 
 
   H1:  There is a relationship between income category 
and students’ performance from various schools as to the 
numbers taking ACT test and percent of students 
graduating. 
 

A sub hypothesis that the selected performance 
measures above are unidimensional was introduced for 
the purposes of ascertaining the dimensionality of the 
performance variables in the data set using factor 
analysis.  

The goal of this study is to lend credence to 
existing literature on the relationship between 
demographic and performance variables in the various 
educational institutions in order for policy makers and 
other stakeholders involved in education to initiate 
measures that will foster academic achievement of 
students irrespective of their background. 

The study also aims at establishing the 
dimensionality of performance measures of students and 
its relationship to demographic variables. The use of 
multivariate analysis of variance (MANOVA) and factor 
analysis although not in tandem is to stimulate debate on 
the multipurpose nature of test measures. Furthermore, 
the author intends to conduct a follow-up study in 2014 to 
ascertain progress made in addressing disparities 
associated with income and performance of students in  
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Chicago and draw implications for stakeholders with 
strong believe in education as essential for achieving ex-
ante equality.  
 
LITERATURE REVIEW 
 

There seems to be little disagreement among 
scholars on the effect of demographic variables 
particularly income on educational performance or 
achievement of students. This of course has semblance 
to demographic dynamics in the general society. 
Individuals within the various demographic variables vis-
à-vis incomes (i.e., low, medium or high) may have 
commonalities in terms of necessities but have 
differences in terms of access and purchasing power. 
Likewise, students from middle or high-income families 
are likely to have some advantages over students from 
low-income families in the area of academic 
achievement. The demographics (including geographical 
location) of some areas likewise determine the status of 
the schools and to some extent the level of academic 
performance in the various disciplines.  

Mississippi Link (2005) review of the performance 
of students from low-income families or income 
groups/brackets score low on the various subjects of 
instruction. The low performance of students from the 
low-income brackets was apparent in the various state-
level standardized tests. This disparity no doubt created a 
rippling effect on students’ chances of entering college 
and getting ahead in life in general. The review indicated 
that students who have the opportunity to go to middle 
school in high-class neighborhoods and for that matter 
mingle with students who have bigger dreams showed 
some improvement in their academic performance (p.B5). 
Thus, the income status of parents and the geographical 
location of schools to some extent impact students’ 
academic wellbeing. 

It is apparent that the family is a key factor in 
socialization and personal development process thereby 
greatly influencing educational development of students 
in general. Omar’s study (2004) revealed problems within 
the family such as how joblessness affects students’ 
performance and contributes to low income of families’ 
continued situations. Low income eventually affects the 
academic achievement of students since it makes it 
difficult to meet some expectations. In a related study, 
Rohini (1996) underscored families with higher income 
and stronger preference for education influence choices 
of their children and their academic life in general. The 
authors’ concluded income contributed to better 
performance of students from high or medium income 
families than their counterparts from low-income families.  

Young’s study (1987) on the “Impact of Wealth 
and Size on Selected Accountability Indicators of Illinois 
School Districts”  

 

 
 
 

 
strengthened the prevailing relationship between wealth 
and school performance. Median family income 
percentage was identified as generally good predictors of 
student and school performance. The performance is 
mostly reflected in ACT scores (pp. 1-2). There is some 
relationship between the medium income percentage and 
its predictive power in school performance compared to 
the Chicago high schools in this study. Schools with 
students from the higher percentage low-income brackets 
(low-income) recorded low percentages on the various 
standardized tests compared to schools with students 
from the high percentage income brackets (high income) 
who scored higher in the various standardized tests 
(Chicago-Sun Times, 1993, 94, cited in Nurosis, 2005). 
Thus, the demographic composition of the student body 
in the various schools is reflected in their achievement or 
performance. 

The academic performance or achievement of 
students in the various schools equally has racial 
connotations. Sampson-Malone (1985) revealed, “the 
most immediate manifestation of inequality in educational 
opportunity is the low academic achievement of selected 
racial minorities, including blacks….” Thus, minority 
students whose parents do not belong to affluent families 
or have reasonable income are not likely to perform any 
better compared to others from different backgrounds. 
The issue in focus is not the race per se but income. 
However, trends indicate minorities are behind on the 
economic ladder and hence the relationship between low 
performance and racial background exists.  Deepa’s 
(2006) account in the Knight Ridder Tribune shows 
scores of African Americans, Latinos, and low-income 
students made progress on the standardized tests, 
boosting proficiency scores seven percentage points in 
reading and five to seven points in mathematics. 
Although it is a positive and welcomed development, 
Deepa’s report reiterated the relationship between low-
income and performance of minority students. Minorities 
from middle class and upper middle class were not the 
focus of this report, but those from low-income families 
because of reported protracted low performance similar 
to students nationwide. 

There are exceptions in every situation and one 
cannot just generalize that all students from low-income 
families perform poorly in schools. Boldt (2006) revealed 
schools with mostly low-income students tend to post 
standardized test scores substantially lower than schools 
with high-income students. Nevertheless, some schools 
with low-income students do better than expected when 
compared with other schools. Admittedly, the exceptional 
cases are not rampant even though they exist. On a 
statistical average, low-income students who are 
obviously from low-income families in the various schools 
have lower performance compared to those from high or 
medium income families. No wonder the relationship 
between demographic and performance variables  



 
 

 
 
 
 
continue to be of interest to scholars from various 
disciplines over the years. 

This study attempts to examine the thesis of the 
relationship between demographic variables, which in this 
case are income category, and performance variables 
relative to respective high schools in the Chicago school 
system. The use of MANOVA is to ascertain group 
differences, and the complementary factor analysis is 
intended to ascertain whether the performance measures 
as contained in the data are one-dimensional or 
multidimensional.  
 
MATERIALS AND METHODS 
 

This study employed two multivariate techniques: 
MANOVA and Factor Analysis in order to collectively 
examine the prevailing thesis of the impact of the 
disparity between income category and performance of 
students on ACT in various institutions with particular 
focus on 64 high schools within the Chicago School 
system. The study uses an archival data (schools.sav). 

Schools.sav data is a demographic and 
performance data set collected on 64 randomly selected 
high schools in the Chicago area in 1993 and 1994. 
There are a total of twenty (20) variables. Of the 20 
variables, two (2) are nominal and the rest are scale-
metric variables. Among the variables are percent low 
income, percent of limited English proficiency, percent 
graduating in 1993 and 1994, average ACT score 1993 
and 1994, percent taking ACT in 1993 and 1994, 10

th
 

grade average reading score, 10th grade average 
mathematics score, percent meet or exceed state 
standards, change in meet or exceed state standards 
(Chicago Sun-Time, cited in Nurosis, 2005).  

These data were collected during the period of 
implementation of the Chicago School Reform Act (1988) 
which aimed to raise students’ achievement in the system 
to match national standards.  The reform created a 
school-based decision-making structure that moved 
authority and responsibility to school site through local 
school councils (Hess, 1999). The schools are comprised 
of students from various demographics that are reflected 
by the income category. The percentage low income 
ranged from as low as 6.4% to 89.7% of the national 
average. There were 550 schools in the Chicago school 
system between 1993 and 1994 (Wong, 2003). The data 
collected are from the school record thereby reflecting the 
demographic and performance variables in percentages 
and averages relative to performance of the 64 randomly 
selected schools within the Chicago school system.  

For purposes of this analysis, income category 
(low and high income) was used as independent variable 
to measure performance variables: percent taking ACT 
1993 and percent graduation 1993. Other performance 
variables in the data set but not used in the analysis 
included average ACT score, 10

th
 grade average reading  
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score, 10th grade average mathematics score, percent 
meet or exceed state standards, change in meet or 
exceed state standards.  

The technique of MANOVA is employed to 
evaluate whether population means of the dependent 
variables-- percent taking ACT 1993 and percent 
graduation 1993 of the 64 high schools vary relative to 
percent income. The independent variable percent low- 
income was recoded into two. The code 1, represent 
high- income schools, while the code 2 represent low-
income schools. The schools with high percent low 
income 51%-100%, code 2 are comprised of students 
from low- income families whiles schools with percent low 
income 0-50%, coded 1, are comprised of students from 
high-income families.  

MANOVA assumptions vis-à-vis, dependent 
variables must follow multivariate normal distribution, 
variance-covariance matrices must be equal for all 
treatment groups, observations must be independent, 
and dependent variables must be linearly related and 
exhibit low multicollinearity (Hair et al., 2006; Tabachnick 
and Fidel, 1996) were met. 
 
ANALYSIS 
 

      The analysis consists of test of equality of 
covariance (Table 1); multivariate test of effects (Table 
2); between subject factors (Table 3); descriptive 
statistics (Table 4); ANOVA (Table 5); measures of 
sampling adequacy (Table 6); commonality estimates of 
rotated component matrix (Table 7); extraction of the 
variables (Table 8); factor loadings of the variables (Table 
9); and a scree plot (figure 1). The analysis is essential to 
knowledge and understanding of the relationship 
between demographic and performance variables. 

 Test for normality using box plot and Q-Q plots 
reveal no serious problems with the variables. The 
variables are normally distributed and are linearly related. 
The Box’s M of 6.59 is not significant, F (3, 42857) =2.10, 
p=.098 (see Table 1). This shows the null hypothesis that 
observed covariance matrixes are equal across groups is 
not rejected. The assumption of variance-covariance 
equality is therefore met.  
 
Table 1: Box's Test of Equality of Covariance 
Matrices (a) 
 

Box's M 6.588 

F 2.103 

df1 3 

df2 42856.77
9 

Sig. .098 
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Tests the null hypothesis that the observed covariance 
matrices of the dependent variables are equal across 
groups.a Design: Intercept+income 
 

The 64 high schools are randomly selected and 
the observations are independent of each other. The 
decision to proceed with the analysis is based on the fact  

 
 
 
 
 

 
 

 
 
that most of the assumptions have been met. The various 
multivariate tests that indicate significance of each effect 
in the model vis-à-vis Pillai Trace and Wilks` lambda and 
others show significant results (see Table 2). The Wilks` 
Lambda of .75 is significant, F, (2, 58) =9.509, p < .001. 
This shows that the null hypothesis of equal population 
means for the two income categories on the dependent 
variables is rejected. The partial eta of .25 indicates 25% 
of the variation in the dependent variables is explained by 
the independent variable income. The power of the test is 
very high and there is therefore no need to introduce a 
covariate.

Table 2: Multivariate Test of Effects 

 
The between subject factors indicate 21 high-

income schools and 40 low-income schools (see Table 
3). There were three (3) missing values, 1 for high-
income schools or category and 2 for low-income 

schools, representing 4.5% and 4.8% respectively, but no 
significant impact on the analysis is expected. The N is 
64. 

 
Table 3: Between Subject Factors of the Schools 

 
 
 

High-income schools record the highest mean of 
65.91 and the highest standard deviation 20.31 in percent 
taking ACT 1993, while low-income schools record a 
mean of 50.61 and standard deviation of 15.86 (see 
Table 4). When it comes to percent graduating in 1993, 

high-income schools record the highest mean of 57.27 
and standard deviation of 17.86 while low-income 
schools record mean of 41.28 and standard deviation of 
12.07. 

 

Between-Subjects Factors

high

income

schools

21

low income

schools
40

1.00

2.00

income

Value Label N

Multivariate Testsc

.936 422.652b 2.000 58.000 .000 .936 845.303 1.000

.064 422.652b 2.000 58.000 .000 .936 845.303 1.000

14.574 422.652b 2.000 58.000 .000 .936 845.303 1.000

14.574 422.652b 2.000 58.000 .000 .936 845.303 1.000

.247 9.509b 2.000 58.000 .000 .247 19.019 .975

.753 9.509b 2.000 58.000 .000 .247 19.019 .975

.328 9.509b 2.000 58.000 .000 .247 19.019 .975

.328 9.509b 2.000 58.000 .000 .247 19.019 .975

Pillai's Trace 
Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

Pillai's Trace 
Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

Effect

Intercept

income

Value F Hypothesis dfError df Sig.

Partial Eta

Squared

Noncent.

Parameter

Observed

Power
a

Computed using alpha = .05a. 
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Table 4:Descriptive Statistics of the Schools 

 
 

The univariate ANOVA for percent taking ACT 
1993 was significant, F (1, 59) = 10.53, p = .002 (see 
Table 5). The ANOVA for the percent graduating 1993 
was significant, F (1, 59) = 17.21, p <. 001. The effect of 
income on the percent taking ACT 1993 was significant. 
Likewise, the effect of income on percent graduating 
1993 was also significant. Furthermore, the R-square 
indicates 15% of the variability in percent taking ACT 

1993 was explained by income, and 23% of the variability 
in percent graduating was explained by income. This 
underscores the relationship between dependent 
variables and the independent variable and hence the 
relationship between demographic and performance 
variables. 
 

 
Table 5: ANOVA Results of the Variables 
                                              Tests of Between-Subjects Effects 
 

Source 
Dependent 
Variable 

Type III 
Sum of 
Squares df 

Mean 
Square F Sig. 

Partial Eta 
Squared 

Noncent. 
Parameter 

Observed 
Power(a) 

Corrected 
Model 

percent taking 
ACT 1993 

3223.233(b) 1 3223.233 10.526 .002 .151 10.526 .891 

  % graduating 
1993 

3519.373(c) 1 3519.373 17.215 .000 
.226 

17.215 .983 

Intercept percent taking 
ACT 1993 

186990.533 1 186990.533 610.646 .000 .912 610.646 1.000 

  % graduating 
1993 

133731.381 1 133731.381 654.162 .000 .917 654.162 1.000 

Income percent taking 
ACT 1993 

3223.233 1 3223.233 10.526 .002 .151 10.526 .891 

  % graduating 
1993 

3519.373 1 3519.373 17.215 .000 .226 17.215 .983 

Error percent taking 
ACT 1993 

18066.837 59 306.218           

  % graduating 
1993 

12061.471 59 204.432           

Total percent taking 
ACT 1993 

211780.520 61             

  % graduating 
1993 

149091.900 61             

Corrected 
Total 

percent taking 
ACT 1993 

21290.070 60             

  % graduating 
1993 

15580.844 60             

a Computed using alpha = .05 
b R Squared = .151 (Adjusted R Squared = .137) 
c R Squared = .226 (Adjusted R Squared = .213) 

Descriptive Statistics

65.914 20.3112 21

50.615 15.8648 40

55.882 18.8371 61

57.267 17.8591 21

41.280 12.0709 40

46.784 16.1146 61

income

high income schools

low income schools

Total

high income schools

low income schools

Total

percent taking ACT 1993

% graduating 1993

Mean Std. Deviation N
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Validation 
 

The author employed two new set of variables, 
percent taking ACT 1994 and percent graduating 1994 
with the income as the underlying factor for the 64 high 
schools in the Chicago school system. The outputs 
revealed differences in performance of the high-income 
and low- income schools, which corresponds with the 
original analysis. 
 
Factor Analysis 

The goal in this section of the analysis is to 
ascertain dimensionality of the performance variables 
relative to the 64 high schools within the Chicago school 
system. It is a follow up (subset) to the research question 
addressed in the MANOVA section. This study employs 
data reduction technique (factor analysis) in order to 
classify related variables into a common variable for the 
purposes of better identification and interpretation. As a 
technique, factor analysis has couple of assumptions 
namely: variables must be interrelated, the sample 
should be homogenous, the data must be metric variable 
but in some instances dummy variables may be used 
(coded 0-1), multivariate normality is assumed and 
correlation greater than .30 is needed to justify its 
utilization (Hair et al., 2006).  The variables in this 
analysis are metric, are interrelated and homogeneous, 
andothereforeomeetotheoassumptions.  
           The population sample size is of concern as well. 
Scholars seem to differ on the number or the size of the 
sample size but there is some consensus on what 
sample size is appropriate. A 10:1 ratio sample size with 
at least 50 observations is acceptable; it could be less or 

more in some instances (Tabachnick and Fidel, 1996; 
Hair et al., 2006). These authors also point out a sample 
size of 50 is expected to be the minimum, a sample size 
of 100 is acceptable, 300 is good, 500 is very good and 
1000uisuexcellent. 
          This study has 20 variables and 64 observations 
which are slightly above the minimum required for factor 
analysis and thereby make it acceptable for factor 
analysis.   The interest or goal in this context is to 
ascertain the dimensionality of the performance variables 
in order to accept or reject the hypothesis that 
performance variables are unidimentional. In view of this 
focus, the income variable was deleted, even though 
initial diagnosis revealed income loaded negatively with 
scores for regular subjects and standardized tests. 
Likewise medloinc (above and below medium income) 
variableuanduIDuwereudeleted. 
         The initial extraction yielded three factor loadings 
which account for 83% of the variance. The variable, 
changes in % meet/exceed 93-94, cross loaded highly on 
factor 2 and 3. In order to ensure accurate naming of the 
factors, the author forced two factor solutions that 
resulted in reduction of variance accounted or explained-
from 83% to 74%. 

Kaiser-Meyer-Olkin (KMO) and Bartlett's Test 
 
         The KMO measures the sampling adequacy, which 
should be greater than 0.5 for a satisfactory factor 
analysis to proceed. The initial KMO for all the factors 
was .796. When the author forced two factor solutions, 
the KMO remained at .796. The KMO of .796 is 
meritorious and makes it possible to proceed with factor 
analysis (see Table 6). 

 
Table 6: Measures of Sample Adequacy 
 
                 KMO and Bartlett's Test 
 

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. .796 

Bartlett's Test of 
Sphericity 

Approx. Chi-Square 1844.913 

Df 136 

Sig. .000 

 
 
Anti-Correlation Matrix 
          The Anti-Correlation Matrix reveals values for the 
variables are above .5, and those of the diagonal are 
small values, which points to the variables being free of 
unexplained correlations. The > .5 values indicate the 
variables are good measure of sampling adequacy. In 
like manner, the Bartlett's test of sphericity is significant. 

That is, its associated probability is < 0. 05 and indicates 
it is safe to proceed with the factor analysis because its 
significance shows that there is significant relationship 
among the variables.  
 
 
 



 
 

 
 
 
 
Correlation Matrix  
         The correlation of the variables in the correlation 
matrix indicates some of the variables have correlation < 
.30. The rule of thumb according to Hair et al., (2006) is 
the variables should have correlation > .30 to proceed 
with factor analysis. In this case, the KMO, Barlett’s of 
Sphericity, point to acceptability to proceed with factor 
analysis. The anti-correlation matrix reveals the variables 
are free of unexplained correlation. The factor loadings 
are high among those variables of similar dimensions, 
which points to the variables being correlated and hence 
the appropriateness to proceed with factor analysis.  
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Alternatively, one can observe whether the factors in the 
correlation matrix are highly correlated. 
 
Commonalities 
         The extraction of commonality estimates using 
principal component analysis reveals almost all the 
values are > .5, which suggests the variables to some 
extent fit well into the factor solution. The exceptions are 
change in % meet/exceed 93-94, mathch94 .371; change 
in % meet/exceed 93-94, readme94 is. 249; change in % 
meet/exceed 93-94, scich 94, is .026 and are thereby 
removed in the rotated component matrix (see Table 7). 

 
Table 7: Commonality Estimates of the Rotated Component Matrix 

 
 

To ensure a better relationship between the 
variables, and for purposes of accurately naming the 
underlying dimensions, the author forced two-factor 
solution. Values less than .55 were suppressed. The 
initial extraction yielded three factor loadings that 
accounted for 83% of the variance. By forcing two-factor 

solution, the total variance explained reduced from 83% 
to 74%. However, the forcing of two-factor solution 
helped resolve the cross loading of change in % 
meet/exceed 93-94. The first factor accounted for 61% of 
the variance, and the second factor accounted for 13% of 
the variance (see Table 8). 

 

Communalities

1.000 .826

1.000 .813

1.000 .732

1.000 .786

1.000 .920

1.000 .945

1.000 .543

1.000 .741

1.000 .932

1.000 .941

1.000 .371

1.000 .921

1.000 .952

1.000 .249

1.000 .959

1.000 .926

1.000 .026

Percent limited English

proficiency

% limited English

proficiency 1994

% graduating 1993

% graduating 1994

average ACT score 1994

average  ACT score 1993

percent taking ACT 1993

percent taking ACT 1994

10th grade average math

score

% meet or exceed state

standards

change in %

meet/exceed 94-93

10th grade average

reading score

%meet or exceed state

standards

change in % meet

/exceed 94-93

11th grade average

science score

%  meet or exceed state

standard

change in % meet/exc

94-93

Initial Extraction

Extraction Method: Principal Component Analysis.
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Table 8:Extraction of the Variables 

 
 

The rotated component matrix shows loading of the variables (see Table 9). There was no cross loading of the 
variables because of the forced two-factor solution. The language related scores loaded on factor two, while the regular 
subject scores loaded on factor 1. 
 
 
 
Table 9:Factor Loading of the Variables 

 

Total Variance Explained

10.341 60.829 60.829 10.341 60.829 60.829 10.294 60.556 60.556

2.243 13.192 74.021 2.243 13.192 74.021 2.289 13.465 74.021

1.545 9.090 83.111

.911 5.357 88.468

.603 3.550 92.018

.432 2.538 94.556

.349 2.055 96.611

.173 1.018 97.629

.142 .835 98.464

.118 .695 99.159

.050 .291 99.450

.034 .201 99.652

.021 .121 99.773

.018 .109 99.882

.012 .070 99.951

.005 .030 99.982

.003 .018 100.000

Component

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative %

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings

Extraction Method: Principal Component Analysis.

Rotated Component Matrix a

.973  

.972  

.965  

.965  

.960  

.954  

.951  

.950  

.887  

.860  

.849  

.737  

  

 .898

 .892

 .584

  

11th grade average

science score

average  ACT score 1993

%meet or exceed state

standards

10th grade average math

score

10th grade average

reading score

average ACT score 1994

%  meet or exceed state

standard

% meet or exceed state

standards

% graduating 1994

percent taking ACT 1994

% graduating 1993

percent taking ACT 1993

change in % meet/exc

94-93

Percent limited English

proficiency

% limited English

proficiency 1994

change in %

meet/exceed 94-93

change in % meet

/exceed 94-93

1 2

Component

Extraction Method: Principal Component Analysis. 

Rotation Method: Varimax with Kaiser Normalization.

Rotation converged in 3 iterations.a. 
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The scree plot, which is a graph of eigenvalues 
against all the factors (see Figure 1) points to 
acceptability of the decision to retain two factors, is useful 

in determining how many factors to retain. The plot 
reveals items can be retained at level two. 

 

Figure 1:  Scree Plot of the Factors 

 
Validation  

For purposes of generalizability of findings, the 
author utilized different orthogonal rotation procedure, 
Equamax. The factor loadings in both the rotated and 
unrotated correlation matrixes were the same, which 
points to the stability of the factor structure. 

RESULTS 
 

One-way multivariate analysis of covariance 
(MANOVA) was conducted to determine the effect of the 
income category on performance (i.e., percent taking 
ACT, 1993; percent graduating 1993) of 64 randomly 
selected high schools in the Chicago school system. 
Significant differences were found among the two schools 
in their performance on the dependent measures, Wilks’s 
lambda =. 75, F (2, 58) = 9.509, p <. 001. The null 
hypothesis that there is no relationship between income 
category and performance of the various schools on ACT 
test and graduation was rejected. The partial eta of .25 
based on Wilk’s lambda (Table 2) indicates 25% of the 
variation in the dependent variables is explained by the 
independent variable income. Table 4, contains the 
means and standard deviation for the dependent 
variables for the high-come and low-income schools. 
Twenty-one (21) high-income schools have the highest 
mean and the highest standard deviation on percent 
taking ACT 1993 and percent graduating 1993, 
respectively. When compared to the high-income 

schools, 41 low-income schools have a lower mean on 
percent taking ACT 1993 and percent graduating 1993.  

Analysis of variance (ANOVA) on each 
dependent variable was conducted as a follow-up test to 
MANOVA. The ANOVA for both percent taking ACT 1993 
and percent graduating 1993 were significant which 
further points to the  differences in the performance of the 
high-income schools and low-income schools on ACT 
and in graduation. The findings correspond with the 
prevailing literature on the relationship between 
demographic variables, which in this case is income and 
performance of schools. The relatedness of the variables 
and their multidimensionality is accounted for in the factor 
analysis.  
             This study establishes multidimensionality of 
performance measures as indicated in the factor loadings 
(Table 9), thereby negating any claim of 
unidimensionality of performance measures within the 
context of the subject of this investigation. The author 
utilizes principal component analysis with Varimax 
rotation procedure in view of the rationale to summarize 
most of the original variances with a minimum number of 
factors for predictive purposes. The choice of Varimax 
rotation procedure is due to its ability to simplify the 
columns in the factor matrix. The use of orthogonal 
rotation method instead of oblique rotation is to ensure 
that the variables of each factor maintained their 
independence (Hair et al., 2006; Tabachnick and Fidel, 
1996).  
             For purposes of assessing the dimensionality of  
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the performance variables, demographic variables vis-à-
vis percent low income, loinc 93, and above or below 
medium low income, medloinc were removed. The anti 
correlation matrix shows the values above .5. The KMO 
and Barlett’s test of sphericity point to acceptability to 
proceed with factor analysis. Most of the residual values 
were small, thereby indicating it is reasonable to proceed 
with factor analysis. However, the correlation matrix 
shows some of the variables correlate below .30. The 
author proceeded with the factor analysis in view of the 
fact that most of the assumptions were met. The deletion 
of loinc 93 and medlionc did not cause any change in the 
KMO and neither in the Barlett test of Spherity. 
           The initial rotation yielded three factor solutions 
with 83% of variance explained. But in order to ascertain 
a clear dimension of the loadings for the purposes of 
interpretation, the author forced two factor solutions that 
resulted in reduction of the percentage of variance 
explained from 83% to 74%. This of course helped avoid 
the initial cross loading of change in % meet/exceed 93-
94. Based on the plot, the following variables, 11

th
 grade 

average science score. 978; % meet or exceed state 
standards. 973; average ACT score 1993 .971; 10th 
grade average mathematics score .965; % meet or 
exceed state standards .959; average ACT score 1994 
.959; 10

th
 grade average reading score .956; % 

graduating 1994 .885; percent taking ACT 1994 .860; % 
graduating 1993 .838; and percent taking ACT 1993 .735 
loaded on factor 1.  Three (3) factors loaded on factor 2, 
percent limited English proficiency .906; % limited English 
proficiency 1994 .899; and change in % meet/exceed 93-
94 .569.  Factor 1 comprised of scores for regular course 
and standardized tests, while factor 2 comprised of 
language related scores. Factor 1 is thereby named 
regular subject test scores, and factor 2 named language 
test scores. The regular subject test scores accounted for 
61% of the performance variance, while the language 
related scores accounted for 13% of the performance 
variance. 
          The scree test indicated initial hypothesis that the 
performance variables are unidimentional or measures 
the same thing was not supported by this analysis. Thus, 
performance variables measure other elements as well. 
In this case, it served as a basis for measuring or 
identifying language dimension of performance. Students’ 
level of knowledge in the English language to some 
extent influenced their overall performance. 

The data set used for this analysis is expected to 
measure demographic and performance variables, but 
there was only two demographic variable--percent low 
income (loinc), and below and above medium low income 
percent (medloinc), both of which are income related. 
This limits further investigation of the input of other 
demographic variables vis- à -vis geographical location of 
schools and student, racial composition of students and 
male-female ratio etc. of the respective schools. 

            
 
 
 
             The sample size of 64 high schools is not enough 
for effective factor analysis even though it fulfills the 
minimum requirement for observations. It will be difficult 
to apply the outcome of this study to other areas of the 
country because it focuses only on Chicago high schools, 
but that does not necessarily preclude the generalization 
of the outcome. It is possible that a study based on the 
demographic and performance variables for schools in 
other parts of the country could show outcomes that are 
contrary to the outcome of this study but the likelihood is 
minimal. 
  
DISCUSSION 
 

 This study supports the prevailing view or literature 
on relationship between demographic and performance 
variables. Using the percent taking ACT 1993 and 
percent graduating 1993, high-income schools, which are 
comprised of students from high or medium income 
families on the average did better on the various tests 
and in terms of the percent that graduate from school 
compared to low-income schools that comprised mostly 
of students from low-income families. The factor analysis 
highlights the dimensionality of the variables. 

 It is evident from the factor analysis that 
performance measures are not unidimensional. The 
loading of regular subjects and test scores on factor 1 
and the loading of language related scores on factor 2 
underscore multidimensionality of the performance 
variables. At the same time, the loadings, especially 
factor 2 points out language is a key factor and should be 
considered in the analysis or evaluation of overall 
students’ performance. 

 The literature presents several options to 
ameliorate low performance of schools, which is reflected 
by performance of students from low-income families. 
Mississippi Link (2005) review suggested ‘cross 
geographical` schooling, thus, some students from low-
income neighborhoods should be encouraged to attend 
school in high-income neighborhoods. By mingling with 
others from different income categories, the low-income 
students are likely to record some improvement in their 
performance and in general have higher aspirations (p. 
B5). Young (1987) and Rohini (1996) suggested 
involvement of families of low-income students in the 
academic related issues or performance of those from 
higher-income situations. Joint efforts of educators and 
parents on remedial measures are expected to yield 
some positive outcomes for students from the low-income 
category. These measures will eventually results in the 
improvement in performance of the various schools, 
especially those consisting of students from low-income 
families. 

It is imperative that policymakers and educators 
with the consent of parents initiate measures that would 
allow for additional attention to students from low-income  



 
 

 
 
 
 

families. Extra schoolwork in terms of tutorials and 
language classes will foster academic achievement of 
students in low-income schools, and hence improvement 
in the performance of the schools in general. It will be 
beneficial if the Chicago School Council increases its 
budget allocation for the low-income schools. By doing 
so, the low-income schools would be able to initiate the 
suggested extra measures aimed at improving their 
overall performance. 

 The multidimensional nature of the demographic 
and performance measures will demand a holistic 
approach from various sectors involved in education. The 
issues cannot be resolved overnight (acknowledged in 
Chicago Reform Act, 1988). It will take the commitment of 
all relevant state and non-state stakeholders involved to 
ensure income disparities do not eventually negatively 
influence the development of potential future leaders of 
the country. 
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