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Imagine being expected to complete a complex task in
a foreign language. In other words, imagine asking an Ameri-
can medical doctor to diagnose and treat a medical problem
using textbooks that were written in Ukrainian. While the
needed information is available in the textbooks, this infor-
mation is inaccessible because it is in a language that is typi-
cally unfamiliar to the doctor. Thus, asking an American
medical doctor to diagnose and to treat medical problems
using a foreign language could greatly compromise the
patient’s medical health.

Yet this is exactly what the literature of trauma asks of
teachers each day. Teachers, who turn to the literature on
trauma, are being asked to identify and to assist children
who have been exposed to traumatic events using the for-
eign language of psychology. This trauma literature tells
teachers that children who are exposed to traumatic events,
such as violence, experience a number of psychological prob-
lems like depression and anxiety. However, because teach-
ers are trained to focus on achievement and behaviors related
to achievement, providing them with psychological infor-
mation is the same as providing American medical doctors
with Ukrainian textbooks.

Not having teacher-friendly information for identifying
and assisting traumatically exposed children is especially
unfortunate given that many of today’s children must cope
with traumatic events. September 11, 2001, notwithstand-
ing, today’s children have witnessed, some first-hand and
others vicariously, eight schools being attacked by fellow
students (i.e., Santee, Heritage High, Columbine High,
Thurston High, Westside Middle, Heath High, Pearl High,
and Frontier Junior High). In addition, some students have
lost close friends in these events. Moreover, Shakoor and
Chalmers (1991) found that of the 1,035 students that they
surveyed, ages 10-19, 75% of the boys and 70% of the girls
witnessed someone being shot, stabbed, robbed or killed.
Uehara, Chalmers, Jenkins, and Shakoor (1996) surveyed
1,011 students, 10-19 year-olds, and found that 55% had

witnessed someone being robbed, 35% had witnessed a stab-
bing, and 39% had witnessed someone being shot, and nearly
24% had witnessed someone being killed.

According to the Diagnostic and Statistical Manual of
Mental Disorder (DSM-IV, 1994), when children witness,
experience, or learn of significant others who have experi-
enced these types of events, they have been exposed to
trauma, that is, serious threats to one’s physical and/or psy-
chological well being.

While abuse of any kind, neglect, the sudden loss of a
significant other, and disasters all meet the DSM-IV (1994)
criteria of a trauma, so does violence exposure. When school-
aged children are exposed to violence, they have been shown
to experience the typical symptoms associated with trauma,
post-traumatic stress syndrome (PTSD; (Dyson, 1990;
Pynoos, Fredrick, Nader, Arroyo, Steinberg, Eth, Nunez, and
Fairbanks, 1987; Pynoos and Eth, 1984). Therefore, vio-
lence exposure, the focus of this paper, is a type of trauma
and is quite prevalent in the lives of today’s children (Shakoor
and Chalmers (1991).

Consequently, if educators are to successfully identify
and assist children who have been exposed to the trauma of
violence, they will need information, a model, that is con-
sistent with their own concerns, goals, and expertise. Such a
model could help educators with this identification of trau-
matically exposed children and guide them in assisting these
children. Otherwise, by expecting teachers to identify trau-
matically exposed students using the unfamiliar language of
psychologists, we risk the likelihood of identifying at-risk
students when the effects of exposure have become more
complex. Thus, research that would focus on the language
and concerns of the educator could greatly benefit children
who are exposed to traumatic events. After all, it is the edu-
cator, not the psychologist who has the greater likelihood of
interacting with children on a daily basis and consequently

Using SEM to Develop a Model for Educators
of Children Who are Exposed

to the Trauma of Violence
Rosalind Duplechain

State University of West Georgia

Abstract

This study used Structural Equation Modeling (SEM) to develop a teacher-friendly model for under-
standing the relationship between children’s exposure to traumatic events, such as violence exposure,
and their school achievement. With a sample of 146 urban elementary (grades 2-5) children, three
variables (mental health behaviors, performance-related behaviors, and standardized achievement)
were examined. The model suggested that children who are exposed to violence in Year I were more
delinquent and ultimately underachieved in reading in Year II. This model should help teachers identify
students exposed to violence and address their social and academic needs.
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of identifying at-risk students and of initiating assistance on
their behalf.

This study has two purposes. First, this study adds its
voice to similar studies (Eckenrode, Laird, and Doris, 1993;
Dyson, 1990; Wodarski, Kurtz, Gaudin, and Howing, 1990)
with the goal of contributing to our understanding of chil-
dren who are traumatically exposed. Second, this study marks
a step in the direction of developing a teacher-friendly model
to explain the educational impact of traumatic events on the
achievement of children. Such a model should help teachers
to identify traumatically exposed students and suggest the
types of academic and social behaviors that they can target
when working with children who are traumatically exposed.

The Proposed Model: A Psycho-Educational
Explanation of Traumatic Exposure

This study tested the validity of a proposed model. This
model represents a balance between what the trauma litera-
ture has already provided (i.e., that trauma affects mental
functioning) and that which the educational field awaits
(Does trauma, such as violence, impede achievement? If so,
how? What role can educators play to assist traumatized
children and minimize educational effects?). Drawn from
empirical and clinical evidence within the literature on
trauma and on achievement, the proposed model examines
the relationship among four variables: a) violence exposure
(one form of traumatic event that was previously discussed),
(b) mental health behaviors, (c) performance-related behav-
iors, and (d) achievement.

Violence exposure. Violence exposure was included in
this model because it is a form of trauma; violence exposure
meets the criteria of being a serious threat to a child’s well
being. Violence exposure involves witnessing any violent
act and knowing a significant other who was victimized. In
addition, violence has been linked to poor school perfor-
mance (Dyson, 1990; Pynoos and Eth, 1984).

Mental health behaviors. Mental health behaviors such
as thought problems, social problems, delinquency, and ag-
gression are included in this model for two reasons. First,
trauma has been linked to many types of mental health prob-
lems including thought problems (Pynoos, Fredrick, Nader,
Arroyo, Steinberg, Eth, Nunez, and Fairbanks, 1987), so-
cial problems (Dyson, 1990; Shanok, Welton, and Lapidus,
1989; Salzinger, Kaplan, Pelcovitz, Samit, and Krieger,
1984), delinquency (Dyson, 1990; Pynoos and Eth, 1984;
Wordarski, Kurtz, Gaudin and Howing, 1990), and aggres-
sion (Dyson, 1990; Einbender and Friedrich, 1989). Sec-
ond, mental health is included in this model because some
studies suggest a relationship between mental health behav-
iors and school-related tasks (Shanok, et al., 1989) and be-
tween mental health behaviors and school achievement
(Dyson, 1990; Shanok, et al., 1989; Pynoos, et al., 1987).

Operational definitions of these mental health behav-
iors are consistent with Achenbach (1991) subscales.
Achenbach (1991) defines thought problems using the fol-

lowing criteria: “can not get mind off certain thoughts; de-
liberately harms self; fears certain animals, situations, places;
hears things, repeats act; sees things; strange behavior;
strange ideas” (p. 49). Social problems are defined as “acts
young, clings, lonely, cries, not get along, unloved, out to
get, worthless, get hurt, teased, not liked, clumsy, prefers
young” (p. 49). Delinquent behaviors include: “doesn’t seem
to feel guilty after misbehaving, hangs around with bad com-
pany, lying or cheating, prefers older company, steals, swears,
tardy to school or class, truant, uses alcohol or drugs” (p.
50). Aggression includes behaviors such as: “argues, defi-
ant, brags, mean, demands attention, destroys own things,
destroys property belonging to others, disobedient at school,
disturbs other people, jealous, fights, talks out, attacks oth-
ers, disrupts, screams, shows off, explosive temper, stub-
born, mood change, talks much, teases, threatens” (p. 50).

Performance-related behaviors. Performance-related
behaviors, specifically on task and oral academic participa-
tion, are included in this model for three reasons. First, there
is empirical and clinical evidence that have demonstrated
the relationship between on task behavior and achievement
(Stallings, Johnson, and Goodman, 1985; Guida, Ludlow,
and Wilson, 1985, Johnson and Butts, 1983). A similar rela-
tionship has been documented between classroom partici-
pation and achievement (Finn and Cox, 1992; Loranger and
Picard, 1981; Morine-Dershimer, Galluzzo, and Fagal,
1980).

Second, the performance related behaviors of school
children can be influenced by traumatic exposure. For ex-
ample, in their description of an emotionally neglected pre-
schooler, Shanok and her colleagues (1989) reported an
increase in the performance-related tasks of writing, mak-
ing books, dictating sentences and making pictures only af-
ter they had worked with her. In addition, Friedrich,
Einbender and Luecke (1983) studied the relationship of
physical abuse to on task behavior (performance-related be-
havior). Although the relationship between traumatic expo-
sure and on task behavior was not supported, their inquiry
suggests a possible relationship that warrants more system-
atic investigation especially since Shanok and her colleagues
(1989) have reported a link between trauma and perfor-
mance-related tasks.

Finally, performance-related behaviors are included in
this model because of their potential to direct teacher efforts
at helping their traumatically exposed students. If these be-
haviors are found to significantly impact achievement, then
these and similar behaviors may provide direction for future
educational interventions and ultimately prove helpful in
minimizing any negative educational effects of traumatic
exposure.

Student achievement. Student achievement is the ulti-
mate dependent variable of this model. Traumatic exposure
has been linked to low achievement scores in some trauma
studies (Eckenrode, et al., 1993; Salzinger, et al., 1984;
Pynoos and Eth, 1984). Further, achievement scores are the
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major criterion for which educators are held accountable
and by which students are provided with special services.
Finally, achievement scores are included in the proposed
model because there is a “strong relationship between suc-
cessful adult adjustment and school success in our culture”
(Brassard and Gelardo, 1987, p. 131).

Thus, the model proposes that there is a chain of psy-
chological and educational reactions that occur as a result
of traumatic exposure. This study tested the validity of this
proposed model. If the proposed model holds true, then it
will describe children using educational criteria/concerns
instead of psychological jargon thereby providing teachers
with a familiar language by which they can identify children
exposed to trauma. In addition, if the proposed model holds
true, then this model will suggest school-related behaviors
that teachers can target in their attempts to assist children
exposed to trauma. Finally, Model 1 hypothesizes that ex-
posure to violence influences one’s mental health, which in
turn limits engagement in performance-related behaviors,
and ultimately hinders school achievement.

Methodology

This study was a secondary analysis of an extensive
database provided by the Metropolitan Area Child Study
(MACS; Guerra, Eron, Huesman, Tolan, and Van Acker,
1990). All participants, measures, and assessment procedures
used in this study were those used by MACS.

The MACS project is a large-scale, longitudinal study
conducted in selected Chicago and Aurora schools. Partici-
pants include more than 4,000 school-aged children. Focus-
ing on high-risk urban children, MACS was designed to
prevent the development of antisocial and violent behavior
in children and to promote the development of social skills
as a way of curbing youth violence. MACS was funded by
grants from the National Institute of Mental Health (NIMH)
and the Centers for Disease Control and Prevention (CDC).

Participants

The initial sample for the current study consisted of all
the students for whom MACS had collected trauma data.
These 880 elementary school students ranged in ages from
six to thirteen and were drawn from eight inner-city, mid-
western elementary schools. From these students, a sub-
sample was taken. This sub-sample included all students who
had data for all four variables within the proposed model.
Thus, the final sample for this analysis consisted of 146 stu-
dents.

Of these 146 students, 42 (29%) of them were second
graders, 53 (36%) were third graders and 51 (35%) were
fifth graders. Eighty-nine of these children (61%) were male
and 57 (39%) were female. In addition, forty-two children
(29%) were African-American, fifty-six (38%) were Cauca-
sian, forty-seven (32%) were Hispanic, and one child (1%)
was Other. Lastly, as measured by the free lunch program,

forty-five of these students (31%) were from low SES fami-
lies, thirteen (9%) were from middle SES families, and sixty-
six (45%) were from high SES families, and twenty-two
(15%) were missing SES data (see Table 1).

Measures/Instruments and Assessment Procedures

Three measures and naturalistic observation were used
to gather data for this study. The three measures were: the
Traumatic Exposure Scale, the Child Behavior Checklist
Form, and the standardized achievement test subscales for
mathematics and reading.

Traumatic Exposure Scale. The Traumatic Exposure
Scale measures a child’s exposure to traumatic events through
self-reports. This scale was taken from a self-report ques-
tionnaire, the Social Stress Measure, which was designed
by Tolan, Miller and Thomas (1988; Social Stress Measure).
The Social Stress Measure consisted of 15 items that were
divided into 5 subscales: circumscribed events, daily hassles,
violence, transitions, and school problems. Embedded within
those 15 items were five items that met the criteria as indi-
ces of traumatic events, that is serious threats, to a child’s
well being (DSM-IV, 1994). These five items measure vio-

Table 1
Demographic Data of Sample

Research Groups * 1 2 3 Total

N= 27 77 42 146

GENDER

Females 41% 42% 33% 39%
Males 59% 58% 67% 61%

ETHNICITY

African-Americans 26% 26% 36% 29%

Caucasians 63% 38% 24% 38%

Hispanics 11% 35% 40% 32%

Other 0% 1% 0% 1%

AGE

 6 0% 0% 2% 1%

 7 0% 0% 0% 0%

 8 15% 12% 14% 13%

 9 30% 34% 29% 32%

10 30% 17% 17% 19%

11 7% 21% 7% 14%

12 19% 16% 24% 18%

13 0% 1% 7% 3%

GRADE

2 26% 26% 36% 29%

3 48% 36% 29% 36%

4 0% 0% 0% 0%

5 26% 38% 36% 35%

SES

Low 19% 34% 33% 31%

Middle 15% 6% 10% 9%

High 56% 45% 38% 45%

Missing 11% 14% 19% 15%
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lence exposure: witnessing violence, knowledge of some-
one who was victimized, and behavioral change prompted
by fear of violence. For the purposes of the present study,
these five items formed a sixth sub-scale, the Traumatic Ex-
posure Scale (see Table 2). Internal consistency for this scale
as measured by the Spearman-Brown coefficient was .72
and the Cronbach Alpha was .62.

Traumatic exposure data were collected in Spring 1991-
92 by a team of three individuals extensively trained in the
administration of this measure with classrooms of bilingual
children. Students completed the index by indicating whether
or not they had experienced any of the traumatic events listed
during the 1991-92 school year. Based on the total number
of “yes” responses, each child was assigned to either the
control group or the exposure group.

Child Behavior Checklist: Teacher Report Form. The
second measure used in this study was the Child Behavior
Checklist (CBCL-TRF; Achenbach and Edelbrock, 1986)
that measures the mental health-related behaviors. The
CBCL-TRF describes the social/emotional development of
children and adolescents. This measure contains a list of 119
items describing eight conditions: 1) withdrawn, 2) somatic
complaints, 3) anxious/depressed, 4) social problems, 5)
thought problems, 6) attention problems, 7) delinquent be-
havior, and 8) aggressive behavior. Estimates of reliability
are .89 (test-retest) and .57 (inter-rater reliabilities between
teachers and classroom aids) (Elliott and Busse, 1992). Fi-
nally, concurrent validity with the Conners Revised Teacher
Rating Scales is .85 (Elliott and Busse, 1992).

For this study only, four mental health conditions were
investigated: aggression, delinquency, thought problems, and
social problems. These conditions were used because the
literature suggests a relationship between these mental health
conditions and violence (Dyson, 1990; Shanok, et al., 1989;
Pynoos, et al., 1987).

By Spring of the 1992-93 school year, the primary class-
room teacher for each student completed the Teacher Re-
port Form (TRF) of the CBCL for each child. These teachers

considered a list of statements that described each student
“now or within the past two months” and then rated each
description as it applied to individual students using a 3-
point Likert rating (1 = not true; 2 = somewhat or some-
times true; 3 = very true or often true). Teachers were given
a small monetary award for completing each CBCL-TRF
assessment.

Standardized academic achievement. Academic
achievement was measured using the percentile scores of
the math and the reading subscales obtained from one of
three standardized tests: the Iowa Test of Basic Skills (ITBS),
the California Achievement Tests (CAT), or La Prueba de
Riverside en Espanol (La Prueba). The La Prueba is a stan-
dardized achievement test that is given to Spanish speaking
children. All three instruments are valid and reliable mea-
sures of academic skills (Raju, 1992; Airasian, 1989; Chi-
cago Public Schools, 1998). These achievement tests were
administered at each individual school site in the spring of
the school year and results were obtained from the schools
for the 1992-93 school year.

Naturalistic observation. This study also included the
naturalistic observations conducted by MACS personnel. Of
the many student behaviors that MACS investigated, two
specific behaviors were of interest to the current study: on
task and classroom participation. MACS defined on task be-
havior as any overt motor behavior, vocal/verbal behavior,
or gesture that is related to the completion of the assigned
task and defined classroom participation as volunteering to
answer questions, calling out, and being called upon. These
behaviors are of interest because, as previously discussed,
on task behavior and classroom participation are positively
correlated with school achievement (Finn and Cox, 1992;
Stallings, Guida, Ludlow, and Wilson, 1985; Johnson). How-
ever, the relationship between these performance-related
behaviors and school achievement has not been well explored
among populations of traumatically exposed children.

Collection of these data occurred during the Spring of
the 1992-93 school term. Each child was observed for two
20 minute sessions during a variety of school activities (i.e.,
within the classroom, during lunch, during recess, etc.) to
gather a range of student behaviors. All of these behaviors
were coded and assigned a specific key on the keyboards of
pre-programmed laptop computers. These computers were
programmed for real-time, multiple entry data collection
(Repp, Harman, Felce, Van Acker, and Karsh, 1989; Van
Acker, Bush, and Grant, 1992). Thus, these computers were
capable of calculating the total frequency, the starting, end-
ing and duration times as well as the percentage of the total
session time for coded behaviors.

Behavioral observers were extensively trained by the
MACS project. These observers reported 100 percent accu-
racy of definitions, 95 percent accuracy of written examples,
and 85 percent inter-rater reliability for more than three con-
secutive sessions with no individual code falling below an
80 percent agreement among raters. Agreement was estab-

Table 2
Traumatic Exposure Scale

DIRECTIONS:
Answer the following questions by circling “YES” or “NO”.

1. During the last year, has someone else you know, other than
a member of your family, gotten beaten, attacked or really
hurt by others?  YES   NO

2. During the last year, have you seen anyone beaten, shot or
really hurt by someone?   YES     NO

3. During the last year, have you seen or been around people
shooting guns?   YES   NO

4. During the last year, have you been afraid to go outside and
play, or have your parents made you stay inside because of
gangs or drugs in your neighborhood?   YES   NO

5. During the last year, have you had to hide someplace
because of shootings in your neighborhood?   YES   NO
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lished for both duration and frequency of the responses prior
to data collection.

Data Analysis

Structural equation modeling (SEM) was the statistical
approach used to test the relationships among all four vari-
ables: violence exposure, mental heath behaviors, perfor-
mance-related behaviors, and achievement. The LISREL 8
(Joreskog and Sorbom, 1993) computer program was used
in conducting this analysis.

Maximum likelihood (ML) was the estimation method
that was used in all LISREL analyses because it has been
shown to perform reasonably well under unfavorable condi-
tions such as non-normality (Hoyle and Panter, 1995). Ad-
ditionally, chi-square (x2) and Goodness-of-Fit Index (GFI)
are the absolute indices that were used to determine the over-
all fit of all models in this study. The typical critical value of
.9 or more determined the appropriateness of the GFI (Hoyle
and Panter, 1995). Chi-square and GFI were used because
chi-square has been shown to “exert less impact” when mul-
tivariate normality is violated (p. 95) and GFI was shown to
“behave consistently across ML [and other estimation pro-
cedures] at all sample sizes” (Hu and Bentler, 1995, p. 92).
Both of these indices of absolute fit are indicators of the
“degree to which the covariances… specified in the [pro-
posed or alternative] model match the observed covariances”
of the sample (Hu and Bentler, 1995, p. 165).

According to the LISREL manual (Joreskog and
Sorbom, 1993), generating models based on a tentative ini-
tial model is an acceptable use of SEM. The goal of such an
inquiry is to find a model that not only fits the data well
from a statistical point of view but also has substantive mean-
ing. For the purposes of this study, a model of “substantive
meaning” will be any model in which violence exposure is
linked to any school-related behavior that teachers could
target, such as on task behavior, classroom participation, and
academic achievement, in an effort to minimize the adverse
influence of traumatic exposure in the lives of their students.

Five steps were taken in order to determine if a model
with the proposed variables could both statistically and sub-
stantively describe the sample of students in this study. First,
a model was defined as suggested by relevant literature and
by variables of interest. Second, the correlations, standard
deviations, and means of the variables in the proposed model
were inputted into the LISREL program, the relationships
among the variables were described as LISREL equations,
and the program was run. Third, statistical results of the pro-
posed model were examined and any relationships (paths)
that were not statistically significant (t-value <±1.96), were
removed, creating an alternative model which was then re-
run, or re-estimated, using the LISREL program (A. Conway,
personal communications, March 31, 1997 and April 7,
1997).  Fourth, results of the alternative model were exam-
ined for statistical criteria of fit. If this model was found to
be statistically representative of the sample, then this model

was examined further for substantive meaning. Fifth, only
models with both statistical and substantive meaning were
retained.

Descriptive statistics.  For each of the variables within
the proposed model, a summary of the means, standard de-
viations, ranges, skew and kurtosis are presented (see  Table
3). Examination of these data suggests that several variables
deviate from the normal curve; some of these deviations
demonstrate a curve that is skewed to the right of what is
typically thought of as a normal curve and other deviations
demonstrate a curve with an abnormal height (kurtosis). All
of these variables show some skew, however, only two vari-
ables demonstrate excessive skew (>2): thought problems
and social problems. Additionally, only the social-problems
variable is without kurtosis and only the thought problems
variable shows excessive kurtosis (>7). To lessen these types
of problems with behavioral data, square-root transforma-
tions are customarily performed. However, this corrective
procedure was not deemed necessary for this study. To the
contrary, extreme behavioral scores were anticipated and
explored for any potential relationship that they might have
with traumatic exposure.

Correlation matrix.  Correlation among the variables
within the proposed model was explored. Results, presented
in Table 4, revealed several significant relationships (p <
.05). A significant, but low, positive correlation (McMillian,
2000) was revealed between violence exposure and delin-
quency (r = .16). In addition, significant, but low, negative
correlations were shown between delinquency and reading
achievement (r = -.24) and between social problems and math
achievement (r = -.15). These findings suggest that increases
in violence exposure are associated with increases in delin-
quent behavior; that elevated levels of delinquent behavior
are related to lower reading achievement scores; and, lastly,

Table 3

Summary of Means, Ranges, Skew, and Kurtosis

Mean Range Skew Kurtosis

Violence 2.1 1-3 -.13 -.84

CBCTHO3S .9 0-12 3.08 9.65

CBCSOC3S 2.4 0-18 2.16 5.05

CBCDEL3S 2.0 0-12 1.30 1.58

CBCAGG3S 9.9 0-41 1.10 .29

ONTASK23 743.2 0-1198 -.65 -.09

PARTICI23 1.8 0-12 1.66 2.76

MATH23 52.0 1-99 -.03 -1.06

READ23 45.7 1-99  .19 -.97

Note:  Violence = Violence Exposure; CBCTHO3S = Thought
problems; CBCSOC3S = Social problems;
CBCDEL3S = Delinquency; CBCAGG3S = Aggression;
ONTASK23 = Ontask behavior; PARTICI23 = Classroom
participation; MATH23 = Mathematics achievement; and
READ23 = Reading achievement.

SKEW ³ 2 = highly non-normal; KURTOSIS ³ 7 = highly non-
normal.

n=145
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that increases in social problems are correlated with lower
math achievement.

Finally, significant, positive inter-correlations were also
found among the mental health behaviors, between on task
and participation (r =  .22), and between reading and math
subscales of achievement (r =  .70). These findings suggest
several significant relationships: the more thought problems
children have, the more they will also have social problems,
delinquency problems, and aggression problems; the more
social problems children have, the more they will exhibit
delinquency problems; and the more delinquency problems
children manifest, the more they will also demonstrate ag-
gression problems. Additionally, the more problems chil-
dren have participating in the classroom the more they will
have difficulty being on task in this classroom. Lastly, the
higher reading achievement children have, the higher their
mathematics achievement will be.

Results

Ten models were tested for both statistical and substan-
tive meaning in this analysis. With the proposed model as

the initial model, four more models were proposed and tested
(Models 3, 5, 7 and 9). Each of the four proposed models
were saturated, that is, models that indicate relationships
among all variables. The other five (Models 2, 4, 6, 8, and
10) were alternatives to the proposed and saturated models
and resulted from the removal of insignificant paths within
the saturated models. A comparison of the data for statisti-
cal overall-fit suggests that all of the alternative models ex-
cept Model 2 are plausible representations of the students in
this sample (see Table 5). However, an examination of the
relationships (paths) within the plausible models suggests
that only one of these is both statistically and substantively
meaningful, Model 8.

Statistically, the overall fit measures for Model 8 suggest
a good fit. The overall chi-square value was not significant,
x2(7, N=145)=2.61, p>.05, indicating that the observed model
is a plausible one for this population.  In addition, the second
absolute index of fit was appropriately above .9 (GFI = .99).
The Type 2 and 3 indices of fit suggest that Model 8 is a
better fit than the independence model (IFI=2.26, CFI=1.00)
and the root mean square residual (RMR) was appropriately
low (.05).

Table 4
Correlation Matrix

1 2 3 4 5 6 7 8 9

1. Violence 1.000

2. CBCTHO3S .112 1.000

3. CBCSOC3S -.027 .712* 1.000

4. CBCDEL3S .167* .389* .361* 1.000

5. CBCAGG3S .075 .470* .504* .740* 1.000

6. ONTASK23 -.010 .014 -.132 -.054 -.100 1.000

7. PARTICI23 .005 -.081 -.086 -.095 .063 .223* 1.000

8. MATH23 .035 -.060 -.158* -.147 -.006 .037 .025 1.000

9. READ23 -.008 -.069 -.044 -.241* -.013 .050 .097 .701* 1.000

SD .6 2.1 3.5 2.3 10.5 274.8 2.4 27.2 26.1

Note:  Violence = Violence Exposure; CBCTHO3S = Thought problems; CBCSOC3S = Social problems; CBCDEL3S = Delinquency;
CBCAGG3S = Aggression; ONTASK23 = Ontask behavior; PARTICI23 = Classroom participation; MATH23 = Mathematics
achievement; and READ23 = Reading achievement.

n = 145

* p < .05

Table 5
Indices-of-Fit for Alternative Models

Model x2 GFI IFI CFI

2.  Violence, mental health, performance behaviors, and achievement. 110.78 .86 .77 .76

4.  Violence, aggression, ontask, participation, and reading. 4.91* .99 2.26 1.00

6.  Violence, aggression, ontask, participation, and math. 3.8* .99 3.42 1.00

8.  Violence, delinquency, ontask, participation, and reading. 2.61** .99 1.28 1.00

10.  Violence, aggression, ontask, participation, and reading. 5.35* .99 1.30 1.00

Note:  GFI – Goodness-of-Fit Index; IFI = Incremental Fit Index; CFI = Comparative Fit Index.  Models 3, 5, 7, and 9 are saturated
models. Their fit-statistics include a chi-square of 0, with 0 degrees of freedom, and p = 1.00.

n = 145

* Plausible models based on statistical results (p > .05).

** Plausible models based on both statistical and substantive meaning.
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Examination of other fit criteria lends more support for
Model 8. First, the chi-square for the independence model
was rejected, x2(10, N=145)=22.64, which suggests that the
observed variables are uncorrelated with each other. Sec-
ond, the root mean square error of approximation (RMSEA)
is 0, the 90 percent confidence intervals are 0 to .04 [within
the .05 - .08 limit suggested by Browne and Cudeck (1993)],
and the p-value for the test of close fit (RMSEA < .05) is
.97. Together, these indicators of fit suggest that there is very
little discrepancy between the population and the precision
of the fit measure itself.

One final indication that Model 8 describes this popu-
lation of students well is the index value of the Expected
Cross-Validation Index (ECVI). Specifically, the ECVI for
Model 8 (.13) is less than the ECVI for the saturated model
(.21) and the independence model (.23), which suggests that
it is highly likely that Model 8, which was produced by data-
driven modifications, would be replicated in other samples
of this size (Hoyle, 1995; pp. 174 and 86).

Based on all of these indicators and on the aforemen-
tioned indices of fit, Model 8 appears to fit well and to rep-
resent a reasonably close approximation of the population.
Thus, Model 8 was retained as a final solution because it fits
the data well from a statistical point of view. Further exami-
nation of Model 8 suggests that it also has substantive mean-

ing for educators who work with traumatically exposed chil-
dren.

The standardized path estimates of Model 8 are pre-
sented in Figure 1. According to this model, violence expo-
sure has a significant, positive relationship with delinquency
(γ = .17) and delinquency has a significant, negative rela-
tionship with reading achievement (β = -.24). Additionally,
classroom participation behavior has a significant, positive
relationship with on task behavior (β = .22).  The former
finding suggests that violence exposure is associated with
increased delinquent behaviors, which in turn are associ-
ated with lower reading achievement. The latter finding sug-
gests that the more a student participated in class the more
he/she was ontask. No other significant relationships were
suggested by the results of this model.

Implications for Education and Research

The validation of Model 8 suggests that children who
are exposed to trauma have a high likelihood of exhibiting
more mental health problems (delinquency) and academic
failure (reading achievement) than their peers who have not
been exposed to traumatic events. This finding has implica-
tions for education and research.

 

Figure 1. Model 8 represents the one model that has both statistical and substantive meaning for educators who work with
children who are exposed to violence.
Note: Violence = Violence Exposure; CBCDEL3S = Delinquency; ONTASK23 = Ontask behavior;
PARTICI23 = Classroom participation; and READ23 = Reading achievement.
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The model suggests that children who are traumatically
exposed exhibit problems with delinquency and achievement,
behaviors that were observed during school hours. Conse-
quently, this model also suggests that schools and educators
can play a critical role in identifying and assisting traumati-
cally exposed children. For example, knowing that violence
exposure increases delinquent behaviors and ultimately de-
creases reading achievement, educators can understand and
see how violence exposure might impact their students and
their goals and objectives for their students, namely the goals
of achievement and appropriate social behavior. With this
understanding, when teachers notice a child who is exhibit-
ing delinquent behavior and lower reading achievement, it
is quite possible that this child has been exposed to a seri-
ous violent event. On the other hand, with this understand-
ing, educators and schools may decide to periodically screen
their students in order to determine if they have been trau-
matically exposed. Either way, understanding the impact that
traumatic exposure can have on student behaviors and
achievement is the first step in enabling educators and schools
to assist these students.

Once educators and schools understand the impact of
traumatic exposure on the academic and social goals they
have for their students, they are then in the position to an-
ticipate how they can further assist traumatically exposed
children. Assistance to children who are traumatically ex-
posed can come in various forms. One form of assistance
may come through a counseling referral. While a referral is
not the only way to assist traumatically exposed children,
past research has shown that counseling has increased aca-
demic achievement of children who have been traumatically
exposed (Dyson, 1990; Shanok, et al., 1989). Thus, a coun-
seling referral is a good start for educators who want to help
their students who have been traumatically exposed. Schools
and educators can also help students cope with traumatic
exposure by providing mentors who are caring adults such
as a teacher or other school personnel and by providing
school opportunities in which a traumatically exposed stu-
dent feels responsible for someone or something else (Zimrin,
1986). All of these are forms of assistance that will help
these students understand and cope with the traumatic event
that they have experienced.

Additionally, given that lower achievement was a con-
sequence of traumatic exposure, another form of assistance
may come in the form of traditional academic assistance.
Any strategies that have been shown to assist academic
achievement, in this case reading achievement would be
appropriate forms of assistance. For example, strategies such
as tutoring, providing extra practice, using academic games
for reinforcing sight words, teaching phonics and building
appropriate vocabulary, and drawing on students’ background
experiences as a way of motivating them and connecting
reading to real life are some of many tried-and-true strate-
gies that research and practice have shown to be effective.
Assistance can also come in the form of educators being
aware that the effects of traumatic exposure can mask them-

selves as special education needs. Therefore teachers need
to be careful to distinguish between special education needs
and the effects of trauma since both are based on cognitive
and/or behavioral problems. Otherwise, traumatically ex-
posed children who exhibit these types of problems may be
“inaccurately diagnosed, and inappropriately treated” (Bell
and Jenkins, 1991, p.175). Thus, a teacher’s understanding,
a referral to a social worker, and a little time may be more
helpful to this type of student than a referral to special needs
services.

Lastly, given that delinquency is associated with lower
achievement, another form of assistance may come in the
form of curriculum additions and school activities and pro-
grams designed to directly address delinquent behaviors. For
example, Shakoor and Chalmers (1991) suggest that schools
address the cycle of violence, violence prevention, and con-
flict resolution through curriculum additions and school ac-
tivities and programs. Also, Sroufe (1983) suggests that
caring teachers helped traumatically exposed children de-
velop appropriate ways of interacting with them. Addition-
ally, perhaps open dialogs among school personnel and with
parents and students can be attempted so that everyone is
better educated about traumatic exposure and its impact on
student behaviors and achievement. Thus, perhaps if all three
of these recommendations could be met then delinquent be-
havior could be directly addressed and lessened, conse-
quently, student achievement could be addressed and
increased, and ultimately the adverse impact of traumatic
exposure minimized.

Therefore, the findings of Model 8 suggest that if edu-
cators and schools want to be successful, they must realize
the impact that traumatic exposure and delinquency have on
student achievement. Consequently, they have a stake in
understanding these relationships so that they will be pre-
pared to take on the tasks of identifying and assisting their
traumatically exposed students. But if educators and schools
are to be ready for the tasks related to identifying and assist-
ing these children, they will need the help of researchers.

Researchers can help educators by developing models
that show how traumatic exposure and subsequent mental
health conditions can impact achievement. To do this, fu-
ture research on the effects of trauma on the education of
children must be conducted in a school environment. That
way, researchers can develop models of traumatic exposure
that can help to inform educators about the consequences of
exposure that are related to education. In turn, this type of
information will help educators identify traumatically ex-
posed children who are at-risk and strategically direct their
efforts at minimizing the adverse educational effects of trau-
matic exposure. On the other hand, the lack of continued
inquiry regarding the effects of childhood traumatic expo-
sure may not only impede education and jeopardize the like-
lihood of success for both the student and the teacher, but
may also increase the likelihood that the effects of traumatic
exposure may become more complex.
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Appendix A

Things That Happen (MACS Stress Questionnaire: Tolan, Miller, & Thomas, 1988)

DIRECTIONS: Answer the following questions by circling “YES” or “NO”.

During the last year,

 1. did you get poor grades on your report card? YES  NO

 2. have you gotten into trouble with a teacher or principal at school?  YES  NO

 3. did you get suspended from school?  YES  NO

 4. did your family move to a new home or apartment?  YES  NO

 5. has your family had a new baby come into the family? YES  NO

 6. has anyone moved out of your home?  YES  NO

 7. has someone else you know, other than a member of your family, gotten beaten, attacked or really hurt by others?
YES  NO

 8. have you seen anyone beaten, shot or really hurt by someone?  YES  NO

 9. have you seen or been around people shooting guns?  YES  NO

10. did you change where you go to school?   YES  NO

11. have you been afraid to go outside and play, or have your parents made you stay inside because of gangs or drugs in
your neighborhood?  YES  NO

12. have you had to hide someplace because of shootings in your neighborhood?  YES    NO

13. did a family member die?  YES  NO

14. has a family member become seriously ill, injured badly, and/or had to stay at the hospital?   YES  NO

15. did another close relative or friend die?  YES  NO
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While the enrollment of culturally and linguistically
diverse children in the nation’s schools slowly creeps up-
ward (Hodgkinson, 1998; U.S. Census, 1999), the chasm
between the cultures of the children and those of the teach-
ers they are meeting in the classrooms correspondingly con-
tinues to widen.  Accompanying this phenomenon is evidence
of an academic achievement gap, seemingly impervious to
change, between European American students and students
of color (CGCS, 2001; Racial Gap, 2000, U. S. Census,
1999).  As suggested in the literature, American schools and
colleges of education today are confronted with numerous
issues and challenges involving pedagogy for children from
ethnically diverse cultures.  If the issues and challenges are
to be addressed effectively, there must be changes in the
way educators view ethnically and linguistically diverse chil-
dren and the children’s homes and communities.  Of top pri-
ority for the two institutions are the challenges of (a)
reversing the trend of failure for diverse students, (b) clos-
ing the disparity gap between children from diverse popula-
tions and those possessing the characteristics of mainstream
America, and (c) decreasing the cultural chasm between the
children and the teachers.  Meeting these challenges calls
for a commitment by the schools of America and the col-
leges of education to aggressively develop and implement,
separately and collaboratively, programs that result in a trans-
formation of the present agenda influencing how instruction
is delivered to diverse students.

In overcoming the obstacles impeding educational at-
tainment by diverse youth, school systems face the task of
finding persons capable, willing, and able to put aside per-
sonal biases in order to become more knowledgeable about
the homes, communities, and worldviews of the diverse youth
entrusted to their care.  Teachers reflecting these attributes
must also have the competencies to plan and implement cul-
turally responsive instruction. Effective planning that incor-
porates the children’s world results in the children acquiring
the essential tools necessary to succeed in an environment,
which previously has been hostile to the cultural contribu-
tions brought from their homes and communities (Gay, 2000;

Hale, 1982; Irvine and Armento, 2001; Ladson-Billings,
1995; Viadero, 2000).  As the Holmes Group (1995) so com-
pellingly wrote “Educators can no longer see or relate to the
next generation through a singular set of lenses.  They must
respect and reach all sorts of youngsters—boys and girls,
rich and poor, those of different races, ethnic backgrounds,
and disabling conditions” (p. 38).

For colleges of education the challenge is to fulfill the
needs of the schools, especially urban schools, by imple-
menting strategies to help those in teacher training courses
develop enhanced levels of sensitivity toward culturally and
linguistically diverse students.  This issue was recognized
as early as the 1970s by the National Council for Accredita-
tion of Teacher Education (NCATE) when it required that
multi-cultural education courses be infused into the teacher
preparation curricula of colleges of education seeking ac-
creditation (Goodwin, 1997; Mahan, 1982).  In sharing
NCATE’s view on this issue, Garcia and Pugh (1992) wrote,
“We need a new kind of knowledge base and the ability to
translate it into teacher education programs that enable stu-
dents to both examine critically and experience pluralism
that characterizes their world and that of their future stu-
dents” (p. 218).  While Villegas and Lucas (2002) support
this position, they also speculate that it will take some time
to bring about change.

The study presented in this article had a dual purpose.
The primary focus was to explore the relationship between
a community awareness project and preservice and inservice
teachers’ level of cultural sensitivity.  The secondary pur-
pose was to use the community awareness project to expand
upon the studies of Lark (1990) and Deering and Stanutz
(1995).  The instrument used in the three studies was Henry’s
(1985; 1991) Cultural Diversity Awareness Inventory
(CDAI).

Larke (1990) used the CDAI “to discover the effect of
a multicultural course on the cultural sensitivity of female
elementary preservice teachers” (p. 39).  To expand upon
the work of Larke (1990), Deering and Stanutz (1995) used
the CDAI as a pretest and a posttest for the intervention of a

Community Awareness Project: A Tool
for Preparing Culturally Sensitive Teachers

Barbara A. Rucker
Cleveland State University

Abstract

Of the innumerable problems facing American schools today, one of the most pressing is the shortage of
teachers equipped with the skills necessary to help diverse students achieve academic success.  Lack of
aggressive efforts to include strategies to help preservice teachers understand and develop culturally
sensitive and relevant pedagogy will result in these children continually being excluded from full par-
ticipation in the educational discourse of American schools.  This article looks at a community aware-
ness project, which was designed as an approach to enhance preservice and inservice teachers’ level of
cultural sensitivity toward culturally and linguistically diverse children.
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field experience by 16 secondary education research sub-
jects (10 males and 6 females) placed in a culturally diverse
middle school.  The research questions for the study were:
“How culturally sensitive are preservice teachers?” and
“What effect does a pre-student teaching field experience in
a multicultural setting have on their cultural sensitivity?”
(p. 391).  The researchers reported mixed results.  The found
“Significant changes in attitudes occurred in some areas, but
the field experience seemed to have no impact other areas,
perhaps a negative impact in a few” (p. 392).  The two re-
searchers concluded that “raising the cultural sensitivity of
preservice teachers is more difficult than originally thought”
(p. 392).

The community awareness study presented in this ar-
ticle used Henry’s (1991) CDAI to expand upon the work of
Deering and Stanutz (1995), who expanded upon the work
of Larke (1990).  This study differs from the previously men-
tioned studies because it (a) uses statistical exploration and
not percentages to report responses and changes in responses,
(b) uses a community awareness project, and (c) gives the
teacher education students a voice through reflection papers
and focus groups.  The researcher of the study for this ar-
ticle anticipated more positive results than those achieved
by the previous researchers.  The assumption was that the
employment of a community awareness project and the en-
couragement of their voice (collectively or as individuals)
would result in the acquisition of a measurable enhanced
level of cultural sensitivity for the preservice and inservice
teachers.

Theoretical Framework

Along with the family, the community plays an impor-
tant role in shaping the attitudes, values, and worldview of
most children (Dodge and Colker (1996), Grant and Gomez
(1996), Hale (1982), Ladson-Billings (1992), McCaleb
(1994) and Seefeldt (2001).  Pang (1994) asserts that when
teachers know the school neighborhood and issues impor-
tant to the community, they display more competence in
developing curricula that makes a connection to the lives of
the students.  It must therefore be accepted that knowledge
of the community leads to knowledge of the cultural frame
of reference of the children residing within the boundaries
of the community. Teacher education students must not only
be provided with knowledge in the content areas and strate-
gies to impart the knowledge, but the affective domain must
also be prepared to be receptive to the diverse school popu-
lations that they will encounter.  Viadero (2000) quotes the
following from an interview with Jacqueline Jordan Irvine:

Teachers of minority children must be able to
draw on their students’ prior knowledge and to link
it to concepts they are trying to get across. One way
education schools can produce teachers with that
skill, she said, is to provide them with internships
that take them beyond the school walls and into the

neighborhoods, churches, temples, and mosques of
their students. (p. 19)

Knowledge of community norms and values is critical
if barriers leading to cultural dissonance are to be removed.
Cultural incongruence should not be allowed to have the
power in this century as it had in the last one.  This power
can be weaken with knowledge, understanding and respect.
Acknowledgment and validation of a community’s way of
life can be achieved through sincere and aggressive programs
designed to provide opportunities for exploration and par-
ticipation in the community by present and future teachers.

Cultural Incongruence

Fordham (1988), Hilliard (1995) and Ladson-Billings
(2001) theorize that the lack of academic achievement of
diverse children is due to incongruence between the cultures
of the homes and communities and that of the schools.  The
school’s Eurocentric curriculum does very little to validate
the cultural behaviors and learning styles of these children.
Bennett (1999) noted, “Given a choice of fitting in at home
or school, most children choose the former” (p. 236).

Foster (1992) and Heath (1983), in looking at African
American children, assert that for some of these children
there is a lack of congruence between their literacy patterns
and the Eurocentric expectations of the schools.  An example
of this premise is the storytelling pattern of the children.
Foster (1992) and Hilliard (1995) found that African Ameri-
can children have a disjointed storytelling pattern, which
Eurocentric trained teachers find disconcerting.  According
to Hilliard (1995):

Many teachers from Eurocentric cultures have
a linear storytelling style.  Many African American
children, on the other hand, exhibit a spiraling
storytelling style, with many departures from an
initial point, but with a return to make a whole.
Many teachers of these children are unable to fol-
low the children’s incoherent stories.  Some teach-
ers even believe the children’s stories have no order
at all.  Some lose patience with the children and
indicate that they are doing badly. (p. 176)

Teachers who do not understand the perspectives of diverse
students will have low expectations for them, and therefore
will be unable to plan effective instruction to help the chil-
dren master content and to achieve to their highest poten-
tial. The task of teacher education programs is clear, to begin
to reverse the plight of diverse children, the teacher prepa-
ration curricula should have as a major goal the training of
knowledgeable, competent and culturally sensitive teachers.
Getting to know the community in which a child resides is
one viable strategy to acquiring an understanding of the
whole child.

Community Awareness Projects

By developing substantive family and community aware-
ness curricula for preservice teachers, teacher preparation
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programs have the capacity to play a vital role in addressing
the issue of cultural incongruence.  The implication there-
fore is that programs training teachers of today should con-
sider the community as a resource in preparing them to
recognize and respect the family and the community’s con-
tribution to the education of the diverse child.  Community
awareness experiences must be a required component of the
curricula of teacher training programs.

Over the past couple of decades, recognition and ac-
ceptance of the need for community awareness experiences
have prompted many colleges of education to incorporate
more substantive community awareness activities into their
curricula.  Gradually, along with service learning which was
already apart of some curricula, there was more emphasis
on multicultural classes and community awareness activi-
ties.  The many community awareness projects springing up
in schools of education ranged from minimal contact to full
engagement.  Following are examples of projects that are
most representative of those in the colleges of education.
The list is in order of minimal to full immersion.

1. Persons from the community would visit the college
classroom to explain the characteristics of their com-
munity and the associated cultural behaviors (Colville-
Hall, MacDonald and Smolen 1995).

2. In an hour-long immersion in a diverse community or
environment, preservice teachers were asked to visit self-
selected activities (religious services, welfare lines, gay
bars, etc.) and then write about their experiences in jour-
nals (Weist, 1998).

3. In a full-day activity teacher education students visit a
school in a diverse community and are assigned a stu-
dent to shadow.  At the end of the day the teacher edu-
cation student interviews the shadowed student (Tamura,
et al., 1996).

4. Teacher education students enrolled in a summer course
were involved in self-reflective dialogues, community
field trips, service learning, and curriculum develop-
ment (Pang, 1994).

5. In a special master’s program preservice teachers had
to (a) spend 10 hours a week the first year involved in
service learning in an urban environment, (b) daily spend
the summer with a family in the school community, and
(c) observe, assist and teach in the diverse school com-
munity during the following (Ladson-Billings, 2001).

6. Full engagement is reflected in a program that covered
a period of four months.  The teacher education stu-
dents had the opportunity to live with residents in Na-
tive American and Hispanic communities.  However, it
must be noted that those assigned to urban African
American schools did not have to reside in the neigh-
borhood (Mahan, 1981; 1982).

Since the body of literature reflects that the community
plays such a vital role in the life of a child, the researcher of
this study chose to pursue the community awareness topic

and hypothesized that there is a relationship between par-
ticipation in a community awareness project and preservice
and inservice teacher education students’ level of cultural
sensitivity toward culturally and linguistically diverse chil-
dren.  The general research question to be explored was, Is
there a relationship between participation in a community
awareness project and preservice and inservice teacher edu-
cation students’ level of cultural sensitivity?

The specific research questions were:

1. Can an experience of one or two visits to a diverse com-
munity be beneficial in helping teacher education stu-
dents develop a level of comfort in a diverse community?

2. Can participation in a community awareness project be
beneficial in helping preservice and inservice teacher
education students develop multiple perspectives?

3. Can a community awareness project help preservice and
inservice teacher education students develop culturally
relevant lesson plans for culturally and linguistically di-
verse students?

Methodology

The community awareness research project was con-
ducted at a large university in an urban Midwestern setting.
The subjects were preservice and inservice teacher educa-
tion students enrolled in a diversity class.  Of the 35 stu-
dents assigned to the class, data were gathered from the 20
students who fulfilled the criteria of taking two pretests and
one posttest.

Research Design

The research design was both qualitative and quantita-
tive.  The mixed research design addressed the general ques-
tion “Is there a relationship between participation in a
community awareness project and preservice and inservice
teacher education students’ level of cultural sensitivity to-
ward culturally and linguistically diverse children?”  The
qualitative component of the design was used to clarify and
enhance the quantitative data. Data were triangulated to en-
hance their value and to corroborate or call into question
their trustworthiness.

Quantitative component.  The quantitative component
employed the Cultural Diversity Awareness Inventory
(CDAI) by Henry (1991), a self-administered questionnaire
designed to examine educators’ attitudes, beliefs, and be-
haviors toward culturally diverse children and their fami-
lies.  The instrument consists of 28 items on a 5-point Likert
type scale with a range of strongly agree to strongly dis-
agree and neutral.  According to the author, “Internal con-
sistency validity for the CDAI showed that 92% (N=26) of
the 28 total statements correlated at a level above 0.52.
Results of Cronbach’s test for internal consistency reliabil-
ity evidence an overall alpha coefficient of 0.90, and 26 of
the 28 statements correlated at 0.52 or better with the whole
of the test.  Test-retest reliability for the entire test was .66”
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(p. 5).  The CDAI was used to gauge the cultural sensitivity
of the preservice and inservice teacher education students
before and after participation in the community awareness
project.

The research design framework utilized repeated mea-
sures of pretest 1, pretest 2, and the posttest.  The study used
SPSS 10.0 GLM Repeated Measures Polynomial Tests of
Within-Subjects Contrast.  This specific test was used be-
cause of the comprehensive nature of the GLM and because
the polynomial test analyzed for curvilinear as well as linear
relationships between the scores of the three tests.  In accor-
dance with standard statistical practice, so that the p-value
would less than or equal to 0.05 for the instrument as a whole,
the Bonferroni Correction for Multiple Tests (SPSS, 1996,
p.193) was applied to the GLM analysis (0.05/28=0.00178),
therefore p< 0.002 indicated statistical significance for in-
dividual questions.  Consequently each question could be
treated as an individual test within the instrument.  This was
necessary in order to be able to use questions selectively for
the qualitative analysis.  Item 22 was reverse scored because
it is stated as a negative statement.  The p-value was set at
0.05.  Since the study was looking for positive changes, the
directional alternative hypothesis was one-tailed.

Qualitative component.  The qualitative component in-
cluded data generated by the CDAI, focus groups, a class
set of lesson plans, and selected reflection papers.  The les-
son plans, along with the focus groups served to provide
methodological triangulation to the qualitative data.  The
focus group statements were derived from CDAI items show-
ing the greatest change between pretest 2 and the posttest.
SPSS 10.0 Paired Sample Test was used to determine changes
in gain scores between pretest 2 and the posttest.  The les-
son plans were to be structured to include culturally relevant
and culturally authentic aspects of a diverse community. The
lesson plans, based on Stockard’s (1995) modified version
of the Madeline Hunter Model, were examined for cultural
sensitivity through the use of a rubric developed
collaboratively by the instructor and the teacher education
students.  Selected reflection papers were analyzed to gauge
the impact of the project upon the teacher education stu-
dents’ attitudes.

Sample

The group of 20 was comprised of 17 females and 3
males; of that number 11 identified themselves as European
Americans, 4 as Hispanics, 3 as African Americans, 1 as
Asian American, and 1 as Other.  They were selected be-
cause they took all three CDAI inventories.

Community Awareness Project

A large, urban city in the Midwest was selected for the
school community awareness project.  Six school commu-
nities reflecting four traditional elementary schools, an el-
ementary magnet school for the gifted, and a combined
middle/senior high school were selected by the instructor/

researcher for the project.  Based upon grade level, content
interest or specialty, preservice and inservice teacher edu-
cation students were assigned by the instructor/researcher
to racially/ethnically diverse groups of five or six members.
The groups were instructed to visit an assigned school where
they were to collect data relevant to the staff, students, and
interior and exterior physical plant.  In the community they
were required to note the resources and general appearance
of the community within a radius of one mile of the school.
This information was to be used to develop culturally rel-
evant and authentic lesson plans.

Implementation/Timeline

1. The CDAI pretest 1 was administered for baseline data
for the course at the first class meeting.

2. The CDAI pretest 2 was administered for pre-interven-
tion data during the fifth week of class.

3. The Community Awareness Project was introduced and
explained by the instructor/researcher during the fifth
week.

(a) The instructor assigned the members of the class
to one of six groups that were comprised of five to
six class members.

(b) The instructor assigned community school sites.

(c) To fulfill the requirements spelled out in the guide-
lines, the teacher education students were given a
time frame of six weeks to visit their assigned school
and the surrounding radius of one mile within the
school community.  This task was to be completed
outside of class time.

4. During the sixth week, a rubric to ascertain the pres-
ence of culturally sensitive teaching strategies was de-
veloped collaboratively by the instructor/researcher and
the preservice and inservice teacher education students.

5. The CDAI was administered as the posttest during the
11th week.

6. The focus groups met the 12th week to bring clarity to
CDAI items reflecting the most significant changes be-
tween pretest 2 and the posttest.

7. Lesson plans were collected the 13th week.

8. Reflection papers were collected during the semester
as a course requirement.

Data Collection and Analysis

Quantitative

The GLM analyzed the CDAI results of pretest 1 and
pretest 2 to determine if  there had been a shift in the baseline
data before the community awareness project due to the in-
troductory course work.  Changes between CDAI pretest 2
and the posttest results were evaluated for the relationships
between a community awareness project and the cultural
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level of sensitivity of preservice and inservice teacher edu-
cation students.

Qualitative

Qualitative data were analyzed in the following three
ways:

1. Focus groups—Analysis of statements generated by the
CDAI items reflecting the most significant changes be-
tween pretest 2 and the posttest were used for the focus
group sessions.

2. Lesson plans—Lesson plans were collected and ana-
lyzed for evidence of the incorporation of culturally sen-
sitive elements.

3. Reflection papers—Statements in reflection papers were
examined for signs that students had had their precon-
ceptions about diverse populations challenged.

Results

The scores for pretest 1, pretest 2 and the posttest were
analyzed using SPSS 10.0 GLM Repeated Measures Poly-
nomial Tests Within-Subjects Contrast.  At α=0.05 and with
the application of the Bonferroni Correction for Multiple
Tests (0.05/28=0.00178) p was determined statistically sig-
nificant at < 0.002.  None of the statements showed statisti-
cally significant changes.  The hypothesis, “There is a
relationship between a community awareness project and
preservice and inservice teacher education students’ level
of cultural sensitivity toward culturally and linguistically
diverse children.” was rejected.

The qualitative data, at times, supported the statistical
analysis and at times showed great contradiction.  For ex-
ample, the focus groups showed that when allowed to ex-
plore the statements with peers, in contrast to individually
responding, the results were quite different from the statisti-
cal analysis.  Focus group statement #11, as shown in Table
1, is an example of how much difference occasionally oc-
curred between the qualitative and quantitative data.  State-
ment #11 addresses the translation of standardized tests and
has fairly comparable numbers between pretest 1 (70%
strongly disagree/disagree), pretest 2 (75% strongly disagree/
disagree) and the posttest (70% strongly disagree/disagree).
However, in the focus groups 95% of the participants felt
that the translation of a standardized achievement test or
intelligence test into the child’s dominant language does not
give the child an added advantage or impact peer compari-
son.  This difference may be explained by strong opinions
expressed by experienced inservice bilingual teachers sway-
ing non-bilingual and/or inexperienced teacher education
students, but since participants were not identified by name,
it was difficult for the researcher to state this conclusively.
However, the opening remarks for the statement are strongly
expressed and appear to have been made by experienced
teachers, and a number of the experienced teachers in the
diversity class were bilingual teachers.

General Research Question

Is there a relationship between participation in a com-
munity awareness project and preservice and inservice
teacher education students’ level of cultural sensitivity to-
ward culturally and linguistically diverse children?

There was no statistically significant change on the level
of cultural sensitivity toward culturally and linguistically
diverse children for the preservice and inservice teacher
education students participating in the community aware-
ness project.

Specific Research Question # 1

Can an experience of one to two visits to a diverse com-
munity be beneficial in helping preservice and inservice
teacher educations students develop a level of comfort in a
diverse community?

As delineated above, the empirical data shows that there
was no significant statistical change in the level of comfort
in the diverse community for the teacher education students.
Between pretest 2 and the posttest the teacher education stu-
dents were involved in activities planned and structured to
introduce them to world of diverse children.  There were
times for visits to the school and the community, and also
class time for reflections and sharing.  Results showing the
comparison between pretest 2 and the posttest of the CDAI
revealed that participation in the community awareness
project did not significantly affect the preconceived notions
the teachers held about children and families in diverse com-
munities; there was very little movement toward increased
cultural sensitivity.

Question #2

Can participation in a community awareness project be
beneficial in helping preservice and inservice teachers de-
velop multiple perspectives?

Reflection papers gave a glimmer of hope that some
were becoming more aware and sensitized to the cultural
diversity within the city schools and communities.  In order
to take the students out of their “comfort zone”, the instruc-
tor/researcher assigned students to communities, which were
considered different from those in which the students were

Table 1
Response Percentages for Focus Group Statements

Statement # 11:

I believe translating a standardized achievement or intelligence
test to the child’s dominant language gives the child an added
advantage and does not allow for peer comparison.

Tests Strongly Agree/ Strongly Disagree/ Blank
Agree Disagree Neutral Response
N (%) N (%) N (%) N (%)

Pretest # 1 3(15) 14(70) 3(15)

Pretest # 2 4(20) 15(75) 1(5)

Posttest 1(5) 14(70) 5(25)

Focus groups 19(95) 1(5)
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raised and/or were presently residing.  African Americans
who primarily resided on the east side of the city were as-
signed to far west, European American, or Hispanic com-
munities.  The European American students who were mainly
from the far western and eastern suburbs were assigned to
inner city and near west communities. The students were
encouraged to express their feelings about the community
awareness project through reflection papers and small group
and whole class discussions.  The reflections in the examples
below are indications that some of the teacher education stu-
dents were willing to consider selected aspects of the views
of others different from themselves.

In a reflection paper, one white female inservice teacher
wrote:

I found it ironic that 99% of the student popu-
lation is African American and 62% of the profes-
sional staff is white.  An interesting fact is that 95%
of the paraprofessional and cleaning staff are Black.
This seems to be an example of the inequity that
African Americans find in the job market.

Other teacher education students wrote that they were sur-
prised by the large number of churches in the African Ameri-
can and Hispanic communities and the minimal number of
banks and large chain supermarkets within the diverse com-
munities.

Another group of primarily European American students
took delight in sharing in class and in the reflection papers
the activist role which they had assumed while visiting their
community.  This group noted that within a one mile radius
of the elementary school for which the group was assigned,
they had found only one supermarket.  Assuming that the
neighborhood surrounding the school would reflect similar
demographics of the school (50% European American, 40%
Hispanic Americans, and 10% Native Americans, Asian
Americans, and multi-racial children), the group members
reported that they were confused when they discovered that
the supermarket did not stock products that reflected the
diversity of the school and probably the surrounding neigh-
borhood.  In a phone interview with the assistant manager,
they were told that “the store doesn’t have a variety of eth-
nic foods simply because it is located in an older mixed neigh-
borhood.”  The group wrote that they surmised that the term
“older mixed neighborhood” referred to older European
American population residing in the community.  After more
investigation of supermarkets of the same chain in adjacent
communities, the group members discovered that those su-
permarkets stocked the Goya brand for the Hispanic Ameri-
can population and the Glory brand for the African American
population.  When they called the assistant manager and
shared their findings with him, he was at a loss to explain
the difference between what his market stocked and that of
the others.  The group was confident that they had uncov-
ered a form of subtle discrimination against people of color.

It must also be noted that for a least one European
American female student the project only served to reaffirm
her stereotypical attitudes about the cultural group of the

assigned community.  Her comments were generally nega-
tive about the people she observed in the community, the
school, the community resources, the project, and the di-
versity class.  In her reflection paper she wrote that by re-
quiring the class to visit a diverse community, the instructor/
researcher had placed them in a dangerous position.

Specific Research Question #3

Can a community awareness project help preservice and
inservice teachers develop culturally relevant lesson plans
for culturally and linguistically diverse children?

The teacher education students made every attempt to
follow the lesson plan model, but with a few exceptions, the
majority of the lesson plans did not reflect culturally rel-
evant or authentic resources that were unique or specific to
the community of the diverse populations which the teacher
education students were to address.  Most of the teacher
education students elected to use ideas and strategies, which
they found to be comfortable, familiar, and readily avail-
able, e.g. field trips to restaurants popular with mainstream
society, fast food establishments, and large supermarkets.
They ignored the neighborhood-clothing store, the small eth-
nic restaurants and bakeries, as well as small grocery stores
that stocked the ethnic foods and spices preferred by mem-
bers of the community.  Those who did choose to seek input
from parents or community volunteers did not reflect that
they requested substantive input, support, or contributions.
The researcher could only speculate that the students might
have felt that since the lessons would not be implemented in
a k-12 educational setting, they were not worth putting forth
a full effort.

While many of the lesson plans used food for content,
the student who submitted “Making Habichuelas for a
Monthly Multicultural Luncheon” truly reflected movement
toward an enhanced level of cultural sensitivity.  In order to
insure authenticity, she researched a culture different from
her own before attempting to develop the lesson plan.  The
student, an inservice  African American female, planned a
lesson for children in a bilingual school with a large His-
panic American enrollment, and of that enrollment most of
the children were of Puerto Rican descent.

The student reported that after finding the recipe in a
Hispanic cookbook, she decided to consult two colleagues, a
Puerto Rican and a Mexican American, to further confirm the
authenticity.  She further shared that the Mexican American
stated that since the dish was Puerto Rican, she could not
vouch for the authenticity.  The Puerto Rican colleague said
that the ingredients were authentic, and even though he does
not cook, he recognized words that he had heard all his life.
The fact that the recipe was particularly Puerto Rican showed
that the student was aware that the Hispanic culture is not just
one culture, but many cultures.  Therefore when shopping for
the ingredients she was able to list the names of two neigh-
borhood stores that stocked the items needed for the dish.
Validating the specific culture of the school’s community is
the heart of culturally relevant teaching.
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Conclusion

The community awareness project covered 10 weeks.
The focus of the study was a project designed to enhance
preservice and inservice teacher education students’ level
of cultural sensitivity toward culturally and linguistically
diverse children.  The CDAI assessed the level of cultural
sensitivity, the lesson plans served to gauge how the level of
cultural sensitivity affected instructional strategies, and the
reflection papers provided a forum for individual and group
voice reaction toward a project designed to increase cul-
tural sensitivity.  Although the qualitative data showed glim-
mers of the emergence of an enhanced level of cultural
sensitivity, it overall supported the lack of statistical signifi-
cance in the quantitative design.  There was not enough sig-
nificance expressed in the qualitative to contradict the
quantitative significance.

While not a focus of this article, it is imperative that
attention also be given to the level of cultural sensitivity
possessed by those training teacher education students. In
doing so, the issues behind the colleges of education’s role
in preparing culturally sensitive teachers are further high-
lighted.  This concern has been documented by several re-
searchers.  Davis (1995) and Reed (1998) found that the
attitudes of the faculty toward diverse children strongly im-
pact the frame of reference of teacher education students.
While conducting a study that looked at the worldviews of
undergraduates, Davis (1995) discovered that the faculty of
the teacher education students held “a wide range of views
on the education of minority children including genetic de-
ficiency, cultural deficiency, and home/difference” (p. 554).
It is her position that these types of views affect instruc-
tional methods for preservice and inservice teachers.  In
expressing concern about the quality of culturally sensitive
curriculum and instruction in higher education, Pang, Ander-
son, and Martuza (1997) wrote, “Although it is possible to
create programs that ‘sensitize’ professors to the need for
cultural literacy, the basic structure of universities remains
largely dominated by Western thought and an entrenched
system of control” (p. 69).

Teaching teachers to be more culturally sensitive is a
difficult task.  The deeply ingrained mainstream values
brought into the college classroom presents a formidable
foe when asking preservice and inservice teachers to look at
the impact of those values upon children from diverse cul-
tures (Bennett, 1999; Sleeter, 1995).  The results of the study
presented in this article support the findings of other research-
ers, e.g. Larke (1990) and Deering and Stanutz (1995) who
also found that teaching teacher education students to be
more culturally sensitive is a difficult task.  However, the
glimmers of positive change reflected in the qualitative data
were encouraging and affirming for the need to have on-
going attempts by all involved with teacher education.
Teacher education students are on the threshold of being
receptive to change; the task now is for professors in higher
education to examine not only their personal attitudes to-

ward ethnically diverse students, but also the pedagogical
principles that they have so dearly espoused in the past. The
method used by a professor to provide guidance and deliver
instruction has a profound affect upon what preservice teach-
ers will model in the future.  If underachieving children from
diverse backgrounds are to experience the same educational
success as their mainstream counterparts, colleges of edu-
cation will have to alter the prevailing ethos and consider a
new paradigm for teacher training (Rucker, 2001).

Recommendations

While the statistical data do not reflect a significant dif-
ference, the community awareness project study is not with-
out merit.  Some of the preservice and inservice teacher
education students felt that the opportunity to visit a cultur-
ally and linguistically diverse school and community added
to their understanding of the different perspectives children
bring to the classroom.  The lack of a statistically significant
change indicates the need for more and better programs to
be introduced to the mainstream teachers who will one day
be placed in classrooms with children from diverse popula-
tions.  Specific recommendations resulting from this study
are:

1. All preservice and inservice teacher education students
should be administered an inventory to measure their
level of cultural sensitivity toward diverse populations.
This could be done at admittance, at the same time that
their math and English abilities are being tested.  The
results would then be used to structure programs to help
them attain the needed level of sensitivity to be suc-
cessful with culturally and linguistically diverse chil-
dren.

2. Recruitment efforts must be expanded to aggressively
target teachers of color and mainstream teachers inter-
ested in working in diverse communities.

3. “Grow your own” collaborative programs should be ex-
panded to more local school districts.

4. Multicultural education concepts must be a part of the
content of all education classes.  Teacher education stu-
dents must be taught how to integrate multicultural edu-
cation concepts into the content areas.

5. Pre-service teacher education students must be intro-
duced to diverse populations early in their teacher edu-
cation program.  The researcher recommends that
service learning not only be a component of the first
education class in which a teacher education student
enrolls, but also in remaining classes until practicum or
student teaching.

6. Colleges of education must give consideration to col-
laborating with local urban school systems to develop
professional development schools and/or hold teacher
education classes on-site at the schools.

7. Professors of teacher education courses must have pro-
fessional development with emphasis on (a) culturally
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sensitive pedagogy, (b.) culturally relevant pedagogy,
and (c) an understanding of the uniqueness of cultural
and linguistic plurality.
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Call for Editors

Mid-Western Educational Researcher
Journal of the Mid-Western Educational Research Association

Proposals are currently being sought for the Editorship of the Mid-Western Educational Researcher. The Researcher
is the quarterly publication of the Mid-Western Educational Research Association. The journal serves the dual function of
providing MWERA members with timely information about the organization and of providing a vehicle for dissemination
of scholarly work in education or education related fields. This dual mission reflects the growth and change of the organi-
zation itself in recent years.

The appointment of the next editor or editorial team will be from January 2006, through October, 2009. Proposals are
sought from individuals and teams interested in assuming responsibility for the operation and direction of the Researcher
for a three-year period. The format for proposals is open, but each proposal should include at least the following:

1) Name, institutional affiliation, address, telephone and FAX numbers, and e-mail address of each member of the pro-
posed editorial team;

2) A vision statement indicating the editorial team’s intended goals for the journal, and an explanation of how this vision
reflects the membership, perspectives, and direction of MWERA;

3) A proposed plan for promoting this vision; and

4) An explanation of the expertise and qualifications of the editorial team which are likely to encourage the continued
improvement and development of the Researcher.

Proposals should be submitted no later than October 1, 2004, to the President of MWERA, Dr. A. William Place, at:

A. William Place, Ph.D.
Director of Doctoral Studies

University of Dayton
300 College Park,

Chaminade Hall, Room 207
Dayton, OH  45469-0526

Questions may be directed to A. William Place, Ph.D., Director of Doctoral Studies, at (937) 229-2640, FAX
(937) 229-4824, or e-mail:  will.place@notes.udayton.edu
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The Mid-Western Educational Research Association’s

Annual Meeting

October 13–16, 2004

The Westin Great Southern
Columbus, Ohio

The 2004 Annual Meeting of the Mid-Western Educational Research Association will
be held in Columbus with an exciting program of invited speakers, focused workshops,
and peer-reviewed papers presented in a variety of session formats. The 2004 program
will feature dynamic speakers of interest to both researchers and practitioners. Teachers,
administrators, and other school personnel are especially invited to come and share their
school-based research and experiences at the 2004 MWERA conference.  Educational
researchers across North America return to MWERA to renew acquaintances, make
new contacts, and engage in exciting conversation in a collegial atmosphere. Come and
be a part of MWERA!

Theory and Practice:
Two Sides of the Same Coin

Look for us on the World Wide Web at our new location!

http://www.mwera.org



 

Featured Speaker

Thursday Keynote Address

Dr. J. Q. Adams

J. Q. Adams is an accomplished educator, author and
presenter whose in-depth research into multicultural
education, preservice/inservice teacher education, and
social interaction in the culturally diverse workplace
has earned him a reputation as one of the premier
figures in intercultural and multicultural issues in
education.  His popular PBS Telecourse “Dealing with
Diversity” is taught at over 150 colleges and
universities nationwide. Adams is currently a
professor of Educational and Interdisciplinary Studies
at Western Illinois University.

Adams has also been active in his work as a consultant
for numerous school districts, businesses like the U.S.
Postal Services, R. R. Donnelly Publishers,
Burlington Northern and Santa Fe Railroads and
various other organizations like the National
Education Association, Illinois Department of
Corrections, and the United States Navy.

Adams graduated with a Ph.D. in Educational Psychology from the University of Illinois in 1989.
Over the past two decades he has established himself as a notable presenter and author in the area of
multicultural education.  One of the main tenets of Adams’ research that he brings to his work is, “How
do we develop and prepare ourselves to live in the 21st century, in a diverse and ever more closely
intermingled global world?”  In continuing his excellence as a researcher and educator, Adams brings
his dedication to education into the classroom.  As a testament to this, he is a five-time recipient of the
Western Illinois University “Faculty Excellence Award” and in 2002 he received the Distinguished
Alumni Award from the University of Illinois’ College of Education.

Join us for a Fireside Chat with Dr. J. Q. Adams
Wednesday evening in a casual atmosphere.

Refreshments will be provided.



 

Featured Speaker

Friday Keynote/Luncheon Address:
Scientifically-Based Research and Research-Based Practice

Dr. Robert Slavin

Robert Slavin is currently Co-Director of the Center
for Research on the Education of Students Placed at
Risk at Johns Hopkins University and Chairman of
the Success for All Foundation. He received his B.
A. in Psychology from Reed College in 1972, and
his Ph.D. in Social Relations in 1975 from Johns
Hopkins University. Dr. Slavin has authored or co-
authored more than 200 articles and 18 books,
including Educational Psychology:  Theory into
Practice  (Allyn & Bacon, 1986, 1988, 1991, 1994,
1997, 2000), Effective Programs for Students at Risk
(Allyn & Bacon, 1989), Cooperative Learning:
Theory, Research, and Practice  (Allyn & Bacon,
1990, 1995), Preventing Early School Failure
(Allyn & Bacon, 1994), Every Child, Every School:
Success for All  (Corwin, 1996), Show Me the
Evidence: Proven and Promising Programs for
America’s Schools  (Corwin, 1998), and Effective
Programs for Latino Students (Erlbaum, 2000).  He
received the American Educational Research
Association’s Raymond B. Cattell Early Career Award for Programmatic Research in 1986, the Palmer
O. Johnson award for the best article in an AERA journal in 1988, the Charles A. Dana award in 1994,
the James Bryant Conant Award from the Education Commission of the States in 1998, the Outstanding
Leadership in Education Award from the Horace Mann League in 1999, and the Distinguished Services
Award from the Council of Chief State School Officers in 2000.

Special Conference Highlights

Division Meetings with Invited Speakers.

New Member Welcome—A time to meet the MWERA Board of Directors and learn
about the organization.

Division L—Educational Policy and Politics—Look forward to sessions from our
newest MWERA division!
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Call for Papers

Other Voices in Educational Research

In December of 1987, Paulo Freire, considered by many people to be “the most significant educator in the world in the
last half of the twentieth century” (Kohl, 1997), and Myles Horton, the founder of Tennessee’s Highlander School, sat
down together for the purpose of “speaking a book” (Horton and Freire,1990, p. viii). Recognizing the difficulty many
students experience when first encountering texts concerning critical theory and teaching for empowerment, especially
Freire’s Pedagogy of the Oppressed (1990),  Freire and Horton set out to make their ideas more accessible by inviting the
world to sit in on their conversation. The resulting text, We Make the Road by Walking, represents the potential for power-
ful and empowering classroom dialog.

Along with a colleague, Annie taught a course titled Emancipatory Pedagogies for the first time in the summer of
2002. The reading list consisted of several chapters from The Paulo Freire Reader (Freire and Macedo, 2001), a number
of articles from Breaking Free: The Transformative Power of Critical Pedagogy (Leistyna, Woodrum, and Sherblom,
1999), as well as the aforementioned We Make the Road by Walking. They employed numerous strategies to make the texts
accessible and to facilitate dialog, among them a unique team-teaching approach that eliminated the power dynamic found
in most classrooms:  The “class” consisted of two professors, three students, and three A’s assigned on the first afternoon
of class.  The teaching methodology employed in the course modeled critical theory; both students and faculty were
engaged in reading, writing, reflecting, and reporting on their own lives in the classroom. Instead of a final exam or
culminating paper, they decided to “talk” an article. Then began the process of shopping the resulting manuscript out to
prospective publishers. Although the manuscript’s format represented a practice of empowerment, at every turn, they were
asked to revise the manuscript to follow a more traditional format. This special issue of the Mid-Western Educational
Researcher is meant to offer an outlet to authors who find themselves in similar circumstances.

This special issue of the journal will present a variety of voices and perspectives that might not otherwise be heard.
The editors call for papers that address alternative responses to educational scholarship. Manuscripts are due to the editors
by July 1, 2004.

Anne D’Antonio Stinson, University of Wisconsin-Whitewater

Glenda Moss, Indiana University Purdue University Fort Wayne

Anne D’Antonio Stinson, EdD
Associate Professor
Cirriculum and Instruction Department
University of Wisconsin-Whitewater
800 Main Street
Whitewater, WI  53190
stinson@mail.www.edu
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Introduction

In 1799, soldiers in Napoleon’s army stumbled upon a
block of stone as they were doing engineering work at Fort
Julien, near Rosetta, approximately 35 miles northeast of
Alexandria.  The inscriptions on the stone dated to 196 BC
to the reign of Ptolemy V.  The decree was written in two
languages, Egyptian and Greek, with the Egyptian being
written twice, once in hieroglyphics and once in an Egyp-
tian cursive script which evolved from hieroglyphics.  The
assumption was that all three languages had the same mes-
sage.  Though both Egyptian writings were indecipherable
at the time, it followed that, working from the Rosetta Stone,
scholars of Greek could use it to translate Egyptian hiero-
glyphics.  From the discovery, however, it still took over 20
years before Jean Francois Champollion was able to crack
the code and decipher the messages on Egyptian antiquities.

In some ways, I suppose that I have a sense of the task
Champollion undertook when he set out to uncover the mean-
ings of the hieroglyphs on the Rosetta Stone.  In educational
circles, high-stakes tests have provided teachers and other
stakeholders with their own set of “decrees” written in a lan-
guage that is neither spoken nor read, and certainly little
understood, by the vast majority of professionals affected
by them.  As an educational community we also are fortu-
nate to find ourselves a little ahead of Champollion; it’s only
taken us a little over ten years to wade through the morass
which has been the high stakes testing in the state of Ohio
and develop ways of helping teachers decipher this little
understood language.  My intent in this paper is to share
some of these discoveries as many of us have attempted to
help teachers make sense of high-stakes tests.

The objectives of this paper are three-fold.  First, I will
propose a model that has evolved for unifying massive
amounts of conceptual and numerical information flowing

from the measures of the accountability movement in Ohio
and the materials that are publicly available to educators.
Second, I will demonstrate how this model was translated
into usable forms of information that help teachers drive
instructional practices in their classrooms.  Third, I will dem-
onstrate the efficacy of this model to improve state-man-
dated proficiency scores at the district level in one district
that used this model.

Theoretical Perspective

Forty-nine of the 50 states have content standards which
drive instruction within each state.  Most of those states have
a high-stakes testing program which compels teachers and
districts to spend a great deal of time and energy preparing
students to meet the objectives of the test.  Some (see Kohn,
2000; Popham, 2001; Sacks, 1999; Smith 1998) would say
that this is to the detriment of children educationally and
psychologically.   Others (see Tucker and Codding, 1998)
would argue that without standards-based assessment, there
can be no accountability.  This view is also reflected in the
latest education proposal to come out of the White House
(No Child Left Behind Act 2001).  Regardless of which side
of the debate one finds oneself, high-stakes assessment is a
reality with which most schools nationwide are faced. And
one in which educators play an important role, not necessar-
ily as advocates pro or con, but as gatekeepers to determine
that tests are being used accurately and fairly for all who are
impacted by them (Newman and Benz, 1996).

Ohio’s High-Stakes Accountability System

The situation in Ohio is similar.  Schools are now is-
sued a report card in the spring of the year in which they are
placed in one of five categories, based on how many of 27
report card indicators the district obtains.  The five catego-

Creating the Rosetta Stone: Deciphering the Language
of Accountability to Improve Student Performance

Donna Snodgrass
Cleveland Municipal School District

Abstract

The objectives of this paper are three-fold.  First, a model is proposed for unifying massive amounts of
conceptual and numerical information flowing from the measures of the accountability movement in
Ohio and the materials that are publicly available to educators.  Second, this model is translated into
useable forms of information that help teachers drive instructional practices in their classrooms.  Third,
the efficacy of this model to improve state-mandated proficiency scores at the district level is discussed.
Ultimately the authors attempt to provide the readers with a rudimentary model of an educational
Rosetta Stone to helps educators decipher the contents of the Ohio proficiency test at a deep and
complex enough level to identify the basic and fundamental instructional needs of students.
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ries are ranked, from lowest to highest, as follows: Academic
Emergency, Academic Watch, Continuous Improvement, Ef-
fective, or Excellent.  Of the 27 indicators currently on the
district report card, 25 of the indicators are based on student
performance on the previous year’s 4th, 6th, 9th and 12th grade
Ohio proficiency tests in mathematics, science, writing, read-
ing, and citizenship.  This will change in the near future since
2001 was the final year that the twelfth grade proficiency
test was administered; thus this year is the last year that
twelfth grade test results will be part of the report card.  These
“report cards” are sent home to parents and results are widely
published in Ohio newspapers.  Ohio educators are under
constant pressure to raise or maintain high proficiency test
scores.

Although the Ohio Proficiency Tests began in 1990, until
recently Ohio educators were not provided with a number
of tools that facilitate teachers’ abilities to decipher the con-
tents and structure of the proficiency tests in a way that pro-
motes teaching and learning. Test results were reported for
districts, buildings, classrooms and individual children, but
the results did not allow teachers to locate essential infor-
mation about the instructional needs of students.  Student
test results did allow politicians and the news media to pub-
licly rank schools based on the numbers of children who
performed at state proficiency standards.  However, the test
results that were provided were too limited and presented in
a way that at best were confusing and at worst were mis-
leading for instructional purposes.

The Rosetta Stone of Accountability:
The Keys to Reading Proficiency Test Hieroglyphics

The discovery of the Rosetta Stone allowed linguists to
uncover the language of Egyptian hieroglyphics and ulti-
mately to decipher the messages on a variety of antiquities.
Though the antiquities were known of for a long time, the
key to decoding them was missing.  For high stakes tests,
there are several keys that teachers and other stakeholders
need.  As I have conceptualized them here, at minimum,
teachers need:

1. Specific content standards around which the test will
be organized.

2.  Performance standards and an adequate number and
variety of specific concrete examples of the types of
items on the tests.

3.  Item analyses reports that reveal the proportion of stu-
dents who are able to pass each item on the test.

4. Easy access to graphically organized student data.

The Need for Content Standards

For the past ten years the Ohio Proficiency Tests (OPT)
have not been based on content standards. Content standards
provide educators with an understanding of the fundamen-
tal knowledge and skills that are required of students taking
the tests.  They provide teachers with information about the

cognitive capacities and essential thinking strategies that
students must demonstrate to pass a test.  They provide the
schematic structure around which test items can be designed,
curriculum can be developed and instructional practices can
be organized.  In their current state, the OPTs were built
before the standards in most of the content areas.  Add to
this the fact that Ohio is revisiting their standards, already
adopting new English Language Arts (ELA) and mathemat-
ics standards in December 2001 (so that there will be new
standards adopted while the old tests are being used) and
one can imagine the uncertainty and anxiety facing Ohio’s
teachers.

The Need for Performance Standards
and Concrete Examples of Test Items

Ohio’s proficiency tests not only lack content standards,
but there are no performance standards associated with the
tests.  Performance standards describe the types of behavior
students must demonstrate to show mastery of the content
standards.  Performance standards highlight what tasks or
behaviors the students must demonstrate and how well the
students must be able to demonstrate them to pass the test.
The situation was further complicated by the fact that until a
court order in July 1998, teachers did not have available to
them past test items, which would provide an adequate num-
ber and variety of sample test items to employ as reference
guides.

For the vast majority of that time, Ohio teachers were
provided with only “theoretical statements” about the con-
tents of the tests, written in the form of abstract definitions
of strands and outcomes.  From these theoretical statements,
teachers were asked to divine the particular problems the
state intended to test.  For example, educators were not pro-
vided with performance standards or exemplary items for
the strand Numbers and Number Relations.  Rather, they
were told that fourth grade students should be able to “de-
compose, combine, order and compare numbers” (Numbers
and Number Relations; Outcome #6).  Teachers would have
to play a guessing game with the state as to which specific
items would be tested in the domain of all possible items
that require a fourth grader to decompose, combine, order
and compare numbers.  Without content standards, perfor-
mance standards or a series of exemplary items this situa-
tion is, at best, a daunting task.

In their report, Illustrative Language for an RFP to Build
Tests to Support Instruction and Accountability, The Com-
mission on Instructionally Supportive Assessment (2001),
chaired by W. James Popham, noted: “A state’s high-prior-
ity content standards must be clearly and thoroughly de-
scribed so that the knowledge and skills students need to
demonstrate competence are evident” (p. 8).  However, Ohio
teachers were presented with neither clear and thorough
content standards, nor performance standards.  Moreover,
for the majority of the past decade, Ohio educators were not
provided with a variety of well-targeted sample items around
which teachers could organize their instructional practices.
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Without these three elements teachers do not know what they
should teach and children do not know what they should
learn.

The Need for Item Analyses

For most of the past 11 years, educators also were not
provided with any information about how students performed
on individual test items.  They were merely provided with
composite indicators of how their students performed rela-
tive to general strands.  Moreover, there were no differential
indicators in proficiency reports of how students performed
on multiple-choice versus constructed response items.

Item analyses reports were not available to Ohio edu-
cators until February 2000.  Even when they were available,
their existence was not well publicized. They could only be
obtained from the scoring contractor at an additional cost to
the school districts, and they were only available to school
districts for a limited period of time.

Once they were in the hands of educators, the item analy-
ses ultimately revealed the logical and statistical fallacy of
providing educators with a single composite indicator of how
students performed on strands, rather than providing educa-
tors with information about how students performed on in-
dividual items within strands.  The reports showed the degree
to which student mastery of different types of items varied
within strands.

As an illustrative example, we present Table 1, which
shows the percentage of district students who were able to
pass each of the four items from the strand Geometry on the
2000 Fourth Grade Mathematics Proficiency.

Rather than reporting individual rates of student pas-
sage on the four items that measure the strand Geometry, the
state collapsed the four passage rates (67%, 36%, 95% and
67%) and reported them as single composite indicators on
Subscale (strand) Frequency Distributions.   These com-
posite indicators masked the fact that students performed
markedly differently on the different items within the strand
Geometry (as well as most other strands).  In addition, with-
out item analysis reports, educators could not see the obvi-
ous difficulty students had correctly responding to
constructed-response items.  Not only did the students per-
form more poorly on the single constructed-response item
in Geometry (38%), the item had the highest point value (2
points).  The item analyses reports showed a clear pattern of

lower scores among items requiring constructed-responses.
Creating constructed-responses in Geometry, as well as other
areas was a skill that needed to be addressed, but without a
report that disaggregated this information, this instructional
implication was hidden from teachers.

One of the cardinal rules of data management is that
categorically collapsed data always wipes out detail and re-
duces the specificity of information.  Only when teachers
have detailed information about their students’ performance
can they assess the instructional needs of their students and
evaluate the effectiveness of their teaching methods. The
item analyses reports, tied to the newly released items, would
for the first time provide educators with the beginnings of a
Rosetta Stone, which would ultimately lead educators to more
defensible instructional decisions.

Item analyses would not only highlight what skills
needed to be taught, but these reports would also provide
educators with a number of useful comparison groups.  Us-
ing item analysis reports, educators could see the relative
passage rates of items for students across the state, students
in their districts, students in their buildings, and students in
their classrooms. Meaningful data always exist in context
rather than isolation, and these comparison groups provided
reference points, which allowed educators to better under-
stand the relative effectiveness of their instruction, at least
as it was measured on one high-stakes test.

The Need for Graphical Displays of Data

Aggregate and disaggregate data about student perfor-
mance on the Ohio Proficiency Tests comes in the form of
basic descriptive statistics on vendor printouts. Most of these
data and their associated data analysis techniques are ab-
stract and dependent upon various computations.  Unfortu-
nately, most educational stakeholders are not comfortable
with numerical representations of test scores, nor familiar
with statistical analyses. In order to communicate effectively
with teachers, there is precedent to de-emphasize statistical
representations of data in favor of graphical representations
(Landwehr and Watkins,1986; Tufte, 1983).  Landwehr and
Watkins, for instance, cite the Quantitative Literacy Move-
ment, based on Tukey’s (1977) work, that data should be
used to find “patterns and surprises” (preface).

For those who are responsible for reporting on these
patterns and surprises, those who are responsible at the dis-
trict or building levels for evaluating educational program-
ming, it is important that their reports and resources are
tailored to the audiences for whom they are meant (Worthen
and Sanders, 1987).  In schools, the greatest impact will be
made when that information is able to inform both class-
room teachers and building principals about student achieve-
ment and needs.  In order to be heard by and to make a
difference with those on whom they impact, Weiss and
Bucuvalas (1980) noted that the dissemination of this infor-
mation must meet two criteria.  It must have both truth value
and utility value for the recipients.  In other words, results

Table 1
Percentage of District Fourth Graders Who Passed the Four
Geometry Items on the 2000 Ohio Fourth Grade Mathematics
Proficiency Test by Item Type and Item Point Value

Percentage Type Points
Items Passing the Item of Item Value

1. 67% Multiple-choice 1

2. 36% Constructed-response 2

3. 95% Multiple-choice 1

4. 67% Multiple-choice 1
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must be reported in such a way that those who receive them
recognize their own experiences and expectations in them,
as well as seeing that they provide recipients with a direc-
tion that they can take to improve on the situation.

In order to begin to understand a multivariate and com-
plex world, those employing visual displays to investigate
the world around them must bring together multiple relevant
factors  (Tufte, 1983).  Displays of proficiency test results
must bring together factors like numbers, pictures, words,
colors, and graphs in ways that allow teachers to develop
meaningful and complex understandings of their own class-
room realities.  Well-organized visual displays of data can
function as quantitative arrows that point the way to the quali-
tative needs of learners. With this as a foundation, for in-
stance, one district has used graphical representations of data
to provide early identification of at-risk students at different
levels of need for intervention (Snodgrass and Salzman,
1998).  This current study was designed to follow that dis-
trict as it created visual resources to be used within the dis-
trict to further improve students’ performance on state
proficiency tests.

Creating Resources to Help Teachers
Make Sense of Data

In order to unify the multiple sources of information
that was swirling about the state, a group of district educa-
tors pulled these multiple sources into a set of visually-mean-
ingful resources that became Proficiency Test Notebooks
for teachers and principals.  The purpose in creating these
notebooks was to help teachers develop a more meaningful
and complex understanding of the multiple variables that
can impact their classroom reality.  The notebooks were
placed into the hands of teachers and unified the following
information:

1. Multiple examples of past proficiency test items.

2. Information written beside each item that identified the
strand and outcome the item is intended to measure.

3. State definitions of strands and outcomes.

4. Data about the proportion of students in the state, dis-
trict and building that passed each item included in the
notebook.

5. The correct response to each item.

6. A visual organizer that allows the user to quickly locate
any item in the notebook based on any of the following
criteria: strand, outcome, item type and more.

7. A list of content-specific and general vocabulary words
from three years of past tests.

These notebooks were created with the intent to unify,
organize and highlight proficiency test information in a way
that provided educators with the keys for making instruc-
tional sense of the proficiency test.  The Fourth Grade Math-
ematics Notebook was the first to be designed, followed by
a Fourth Grade Science Notebook.  This study evaluates

how the mathematics and science proficiency notebooks
played a role in helping to impact a district’s fourth grade
proficiency test scores.

Organization of the Teacher Resource Notebook

The Fourth Grade Mathematics Notebook includes over
100 items taken directly from three years of past fourth grade
mathematics proficiency tests.  The test items were cut apart,
reorganized and compiled within the notebook by the 25
outcomes, which are organized under the 8 strands that make-
up the Ohio Fourth Grade Mathematics Proficiency Tests.
These fourth grade mathematics strands and outcomes are
listed in Table 2.

Table 2
The 8 Strands and 25 Outcomes that Are Measured on the
Ohio Fourth Grade Proficiency Tests

Strands Outcomes

1. Patterns Relations and Functions 1, 2

2. Problem Solving 3, 4, 5

3. Numbers and Number Relations 6, 7, 8, 9, 10, 11

4. Geometry 12, 13, 14

5. Algebra 15, 16

6. Measurement 17, 18, 19, 20, 21

7. Estimation and Mental Computations 22, 23

8. Data Analysis and Probability 24, 25

Each test item is placed on a separate page in the note-
book (See Appendix A for example).  A number of other
pertinent pieces of test information are placed on the page
next to each item.  First, the strand name and outcome num-
ber the item is intended to measure are placed on the page
beside the item (The state’s definitions of each strand and
outcome are inserted in separate section at the beginning of
the notebook).    Second, the proportion of Ohio students,
district students and building students who were able to pass
the item is also written on the page. Third, the correct an-
swer to the item is identified.  In the case of each multiple-
choice item the correct response is placed directly on the
item.  In the case of a constructed-response item the state’s
scoring guideline for that item is located on the page(s) di-
rectly following the item.

The notebooks also include a visual organizer, which
functions as a table of contents (see Appendix B).  This vi-
sual organizer is located in the first section of the notebook.
Using this organizer, teachers can quickly locate all items in
the notebook by strand, outcome, item type (multiple-choice
or constructed response), date of administration of the test
item and more.

Like the notebook, the visual organizer is organized by
strand and outcome, and can reveal unexpected surprises
within the tests.  A quick analysis of the visual organizer
reveals interesting patterns in the mathematics proficiency
tests that are not readily seen when looking through past test
booklets themselves.  For example, the visual organizer



29Volume 17, Number 2  ·  Spring 2004 Mid-Western Educational Researcher

shows that 3 of the 6 items over the past three years that are
the test’s most challenging items, extended response items,
come from the Measurement strands.  By organizing num-
bers and words in this way, teachers can discover patterns
and surprises that are not readily seen when the numbers
and words are in their unorganized form.

The notebook also includes a section that lists content-
specific and general vocabulary words from the past 3 years
of the Fourth Grade Mathematics OPT.   The vocabulary
words make-up the last three pages of the book.  Under-
standing and accurately employing these vocabulary words
is essential to academic success in the content areas.  Unlike
literature-based reading, where readers can glean the mean-
ing of the text even with a general or colloquial understand-
ing of words, to succeed in content-specific, non-fiction
reading, learners must have explicit understanding of each
technical word.  Content area vocabulary words by their very
natures have specific meanings and, to understand content
area reading, students must have mastered and internalized
those meanings.  In this case, to succeed, both on the math-
ematics proficiency test and in mathematics in the world at
large, students must employ mathematics vocabulary words
in their most specific and literal sense.

Seemingly everyday words also can present a problem
for students engaging in content area reading, when these
common words form phrases that are unclear or unfamiliar
to the students.  For example, a child may have a problem
understanding a test item when the child is accustomed to
hearing his teacher use the phrase “each week,” but the test
employs the phrase “per week.”  The vocabulary list in the
notebook provided a ready sources of technical and non-
technical vocabulary words from the Mathematics OPTs,
which could be systematically woven into daily lessons.

District Procedures for Employing the Notebooks

The mathematics and science notebooks, their contents
and their potential usage were presented to the district’s six
elementary principals by the notebooks’ authors at an ad-
ministrative retreat prior to the opening of the 2000/2001
school year.  Principals were asked to share the notebooks
and the information about the notebooks with their fourth
grade teachers.  The two notebooks were in the hands of all
the district’s fourth grade teachers in the fall of the 2000/
2001 school year.

The notebooks were intended to be a tool for teachers
to use and were employed in a variety of ways within the
district.  For example, one principal suggested to his teach-
ers that they review only those multiple-choice items and
their related concepts on which 50% or more of the district
students were able to pass. After careful analysis of the avail-
able information from reviewing the notebook items, he
hypothesized that multiple-choice items with less than a 50%
district passage rate were either poorly constructed or de-
velopmentally inappropriate.  In either case, he chose not to
have his teachers waste valuable instructional time on these

types of concerns.  Other principals empowered their teach-
ers to determine to how best to use the information provided
in the notebook.  Though there was no one district-wide
model for rolling out the information contained in the note-
books, all of the district fourth grade teachers used both the
mathematics and science notebooks during the 2000/2001
school year.

These two notebooks provided teachers with enough
exemplars of each strand and outcome that teachers could
develop a conceptual understanding of how the state opera-
tionally defined the strands and outcomes.  Providing teach-
ers with the proportion of student passage for each item
allowed them to identify the specific items that their stu-
dents had mastered and target those that their students had
failed to master.  This information led teachers to more de-
fensible decisions about the use of instructional time.

A principal of one of the district’s traditionally lowest
scoring elementary buildings commented to one of the au-
thors of this paper that her fourth grade teachers told her
that it was the sample items from the notebooks that pushed
their students “over the top” on the mathematics proficiency
test.

Visually Presenting Data to Help Teachers
Decipher the Tests

Eight sets of bar graphs were later produced as com-
panion tools to the Fourth Grade Mathematics Notebook,
each representing one of the 8 different strands measured
on the Fourth Grade Mathematics OPT (See Table 2 for a
list of fourth grade mathematics strands).   Figure 1 shows
the bar graph that represented the items from the Problem
Solving strand.

Each bar on Figure 1 represents a single multiple-choice
item from the Fourth Grade Mathematics Notebook.  The
bars are organized in the same order as the items are orga-
nized in the Fourth Grade Mathematics Notebook.  The
height of the individual bars illustrates the proportion of Ohio
students who passed each multiple-choice item from the
strand entitled Problem Solving.  Individual bars within a
given strand are grouped and shaded by outcome. The first
four darkly shaded bars represent student performance on
outcome #3.  The next three lightly shaded bars represent
student performance on outcome #4 and the final four bars
represent student performance on outcome #5.

The letters and numbers in the graph’s legend are page
numbers from the Fourth Grade Mathematics Notebook and
relate to the bar’s corresponding notebook item.  The leg-
end reads as follows: strand-outcome-sample item.  There-
fore,

PR-3-1 reads as Problem Solving Strand-Outcome #3-
Sample Item 1;

PR-3-2 reads as Problem Solving Strand-Outcome #3-
Sample item 2, etc.
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An analysis of the bars in Figure 1 highlight how visual
displays of data can be used to quickly identify patterns that
can lead to meaningful instructional practices.  For example,
the three lightly shaded bars in the center of Figure 3 repre-
senting multiple-choice items are, in theory, designed to
measure the same outcome (#4).  However, there is a no-
ticeable variation in the proportion of Ohio students—43%,
91% and 81, respectfully—who are able to pass each of the
three items.  Though ostensibly designed to measure the same
domain of knowledge, the differences in the proportion of
students able to pass the items lead one to question that as-
sumption.  Why, one might ask, is one item obviously so
much more difficult for students to answer (43% rate of pas-
sage) than another item (91% passage rate)?  These two test
items are presented in appendices C and D as they appear in
the proficiency test.  An analysis of the actual two items
reveals a surprise that might otherwise have remained hid-
den, providing teachers with instructionally useful informa-
tion about the similarities and differences between the items.

A Closer Look at Surprises Revealed

Both items are short, story problems that require that
students recognize information necessary to solve the prob-
lem.  A quick review of the two items highlights differences
between the two items.  For instance, the “easier” item (Ap-
pendix C) presented students with familiar concepts, like
purchasing school supplies (pencils, notebooks, etc.) and
receiving change.  The more difficult item (Appendix D)
also presented students with a short, story problem, but this
time about hourly wages and the amount of money earned
per week.  Hourly wages is a concept that is certainly less
familiar to fourth graders than purchasing school supplies
and receiving change.  Moreover, the easier item has a single,
correct answer.  The harder item requires that a child make a
choice of which answer is the best answer.  The typical fourth
grader generally does not consider that there might be a best
answer.  Many fourth graders will likely choose the first
answer that seems correct, even if that answer is only par-
tially correct.  Both A and B, for instance, are pieces of in-

formation that can help you solve this problem, though C is
the only answer that provides all the information that stu-
dents need.  This is further complicated by the fact that stu-
dents were never explicitly told within the prompt that there
is, or that they should be looking for, a best answer.  Stu-
dents must infer that information from the prompt.

In this case, the differences in the difficulty of the items
may be less related to the mathematical thinking the child is
asked to perform than the story that the problem is embed-
ded in and the structure of the item itself.  The discrepancy
between the scores on the two items (43% rate of passage
versus 91% rate of passage) is a good example of how no-
ticing a quantitative difference between the passage rates
on two items can point to qualitatively different instructions
need of children.

Engaging teachers in detailed analysis of items in this
way leads to another instructionally useful situation.  Two
different test items, presented in Appendices E and F, are
categorized under the strand Numbers and Number Rela-
tions.  These items present students with virtually the same
task.  Curiously, however, there is an 11% difference in the
proportion of district students who correctly answered one
item over the other item. Both items require that students
identify the correct symbol “<, > or =” that shows the rela-
tionship between two simple fractions with unlike denomi-
nators.  Further review of the two items shows that the item
with the higher rate of passage, 72%, (Appendix E) includes
two pie graphs.  The more difficult item does not include the
pie graphs.  Students are instructed in the easier problem
that they can use the pie graphs to help them solve the prob-
lem.  The pie graphs, it appears, are designed to function as
visual aids for the students.   As the difference in the per-
centage of students who were able to pass the two items
suggests, they do appear to assist the students.  The instruc-
tional implications resulting from the differential rate of
passage of these two problems are that visual aids, like pie
graphs, assist students in solving problem or checking their
work. Again, the quantitative differences in the magnitude
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of the two bar graphs help teachers to identify the qualita-
tive instructional needs of learners.

Professional development in the district was built on
these types of analyses of individual and groups of items
purporting to represent the same strands and outcomes.
Ultimately, creating the notebooks and graphs, and engag-
ing educators in using them, resulted in their asking ques-
tions like:

• Why do two items which purport to measure the same
strand and outcome result in large differences in the per-
centage of students able to pass each of the items?

• Is there a relationship between the proportion of fourth
grade students who pass an item and the developmental
appropriateness of the item, the quality of the item or
the way we teach the item?

• How does our students’ performance compare to stu-
dent performance across the state on each item?

• Do our children have the same level of mastery on con-
structed-responses as multiple-choice items?

The notebooks and graphs cannot in and of themselves
change student performance.  Nor can the notebooks tell
educators which items on the proficiency tests are develop-
mentally appropriate and critical to students’ understanding
of mathematics and which items are not.  These decisions
are judgments.  Good judgments do not exist in a vacuum or
by playing a guessing game with the state.  The graphs and
notebooks can provide a way to decipher the contents of the
test and help teachers make defensible instructional deci-
sions.  Only when resources, like these notebooks, are avail-
able and  used as part of a systematic and integrated curricular
initiative, will district personnel, both teachers and princi-
pals, maximize teachers’ abilities to help students reach their
potential as measured on high stakes tests.

Results

The data in Table 3 show that there was an increase
of 12% in the proportion of students able to pass the math-
ematics proficiency test in March 2001, when teachers em-
ployed the mathematics notebook, over the March 2000
administration of the test, when the notebook was not em-
ployed.  Table 3 also shows a parallel increase in science
(+8%) from 2000 to 2001.  Chi-square tests indicated that
these gains were statistically significant.

The question of whether or not the increased propor-
tion of student passing the Mathematics and Science tests
might be attributed to factors other than the notebooks ex-
ists.  For example, the improvement in the scores could be
the result of an inherent difference in the ability of the two
sets of students who participated in the March 2000 and
March 2001 tests.  One way to investigate the likelihood
that the difference in the scores is a function of an inherent
difference in the abilities of the two sets of students is to
compare the two sets of fourth graders’ scores on the other 3
proficiency tests: Writing, Reading and Citizenship, since

notebooks were neither used nor developed in those areas.
The percentage of passage in writing between March 2000
and March 2001 increased by two percent (+2%).  In read-
ing the percentage of passage remained exactly the same
(0% difference) both years (68%).  In citizenship the per-
centage of passage increased by 1%.  None of the gains were
statistically significant.  While there are clearly other plau-
sible reasons for the differences in scores, it appears that the
notebooks and adjunct materials may provide a feasible ex-
planation for the improvement in mathematics and science
proficiency scores between March 2000 and March 2001
and not merely reflect any inherent difference in ability of
the two different sets of fourth grade students.

Educational Importance

The development of the workbooks seems to have had
a three-fold benefit.  First, large amounts of conceptual and
numerical information, flowing from the measures of the
accountability movement have been unified in a way that
makes the intended outcomes of the Ohio Fourth Grade
Proficiency Test more accessible to the major stakeholders.
Second, this model has unified numbers, words and graphi-
cal information in ways that help teachers drive instructional
practice in their classrooms.  Finally, the efficacy of this
model appears to be supported.  A statistically- and practi-
cally-significant increased proportion of students did pass
the mathematics and science tests during the school year
when the notebooks were employed (2000/01) as compared
to the proportion of students passing the mathematics and
science tests during the school year prior to their  develop-
ment (1999/2000).  In areas where notebooks did not exist
(writing, reading and citizenship) increases in performance
were not evident at a district level.

Based on these experiences, in order for statewide test-
ing programs to be useful for instructional purposes educa-
tors must be provided with at least the following information:

1. Specific content and performance standards around
which items are developed.  Currently there are no ap-
parent content or performance standards around which
the Ohio Proficiency Tests are built.  Though that may
change with the development of new content standards

Table 3
Comparison of the Percentage of District Students Who
Passed the Ohio Fourth Grade Mathematics and Science
Proficiency Tests between March 2000 and March 2001

March 2000 March 2001

     Test N % Pass N % Pass % Diff

1.  Mathematics 284 65% 256 77% +12%*

2.  Science 285 59% 255 67% +8%*

3.  Writing 283 88% 250 90% +2%

4.  Reading 281 68% 250 68% 0%

5.  Citizenship 285 75% 249 76% +1%

Note:  * indicates chi-square test significant at p<.05
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in 2002, the state’s current practices do not inspire con-
fidence.

2. An adequate number and variety of specific concrete
examples of the types of items on the proficiency test.

3. Item analyses reports that present the rate of student
passage of each item by state, district, building and class-
room results. Item analyses reports should be a stan-
dard contracted part of the test package negotiated by
the state with the test vendor and, therefore, free and
readily available to all districts.  While there is great
value for teachers and other district personnel to en-
gage in the inquiry and analysis necessary to create re-
sources like these, it is our belief that, if a state is going
to hold schools accountable for meeting high-stakes
accountability measures, they have a concomitant re-
sponsibility to invest the necessary monies to ensure
that teachers are provided with the tools to help their
students succeed.

4. Easy access to graphically organized student data pre-
sented in a form that is readily understandable to the
statistically less inclined user.

A Caveat

Currently in Ohio, rather than creating new test items
after the old test items have been released to the public, many
test items from all the tests (reading, writing, mathematics,
science and citizenship) are being reused by the state in sub-
sequent versions of the proficiency tests.  This is arguably a
questionable decision.  For, there is little doubt that the re-
use of test items after they have been released contributes to
an increase in the percentage of students who are able to
meet Ohio standards on the Ohio Proficiency Tests.  More-
over, the more savvy educator immediately realizes that as
items are being released and reused less and less can be in-
ferred from student test results about students’ ability to per-
form items in the greater domain that the test purports to be
measuring.  This is an unfortunate situation.

The intent of the authors of the notebooks was not to
provide items to teachers so teachers could teach the test.
Rather, the purpose of the authors was to provide a rudi-
mentary model of an educational Rosetta Stone that would
help teachers decipher the contents of the proficiency test at
a deep and complex enough level to identify the basic and
fundamental instructional needs of students. These needs are
based on skills and knowledge that always exist indepen-
dent of any test that attempts to measure them.

Epilogue

The intention of this paper was to introduce readers to
the work done in trying to make sense of high-stakes testing
information.  The author is part of a grass roots network (Sup-
port Team for Assessment, Testing, and Statistics or STATS)
of testing supervisors, curriculum directors, university pro-
fessors and other interested educators who meet monthly to

discuss testing and assessment issues.  Since these notebooks
were created, other STATS-member districts, having heard
about them and seen them, have used the template we’ve de-
scribed and created other notebooks to address aspects of the
test that had yet to be organized in this way.  In 2003, all of
these notebooks were compiled, burned onto a CD and sent
to every school district in the state of Ohio.
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Appendix F

32.  Compare the two fractions.  Then choose the correct symbol.

2 1

3 2

A. >

B. <

C. =

Appendix E

Compare the fractions.  Then chose the correct symbol.
You may use the pictures to help you solve the problem.

2 3
4 6

A.   =

B.   <

C.   >

Appendix D

31. Mavis works at the hardware store.  Her hourly wage is $4.50.  How much money is Mavis paid for one
week’s work?

Which piece of information will help you solve this problem?

A.  The number of hours she works each day

B.  The number of days she works each week

C.  The number of hours she works each week

Appendix C

24. At the school store, José bought 2 pencils for 10¢ each, a notebook for 65¢, and a candy bar for 40¢.
To find out how much change he will get, you need to know

A.  How much 2 notebooks would cost

B.  How much money he gave the salesperson.

C.  How much he saved by buying one notebook.
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Most researchers would agree that the statistical sig-
nificance levels and effects sizes reported in a study are im-
portant pieces of information (Fraas and Newman, 2000;
Levin and Robinson, 2000; Robinson and Levin, 1997; Th-
ompson, 1996, 1997, 1999a, 1999b).  We take the position
that what may be the most relevant piece of information prac-
titioners and policy makers need to glean from a study is the
ability of the study’s findings to replicate (assuming the in-
tent of the study is inferential not descriptive).  If a study’s
findings are unlikely to replicate, the study’s significance
levels and effect sizes are virtually meaningless to interested
practitioners and policy makers.  Thus we as applied statis-
ticians have the responsibility not only to provide estimates
of a study’s replicability but also delineate the assumptions
on which these estimates are based.

In this article we define two types of replications and
present methods by which researchers can provide estimates
of each type.  The definition of replicability that we are de-
veloping is the extent to which a curriculum, treatment, etc.,
can be successfully implemented in two types of systems.
One system is assumed to be an exact replication of the one
used in the initial study.  The replicability estimate that deals
with this exact same system criterion is based on the same
underlying assumptions of calculating the p value on a ran-
dom sample of a known population. The other replicability
estimate assumes the system of interest is not an exact repli-
cation of the system used in the original study.  This
replicability estimate is based not only on random sampling
assumptions but also on probability estimates, which will
be somewhat subjective, that certain key variables will dif-
fer between the system used in the initial study and the sys-
tem of interest.  It is important to note that this second type
of replication estimate can be calculated before as well as
after the initial study is implemented.  If it is calculated be-
fore the implementation of the study, it could assist in the
re-design of the study before it is actually implemented.  If

calculated after the study is implemented, it will have im-
plications for practitioners and decision makers.

Statistically Significant
Exact Replications of a Study

One value we believe should be contained in research
reports is the likelihood that the study’s findings are repli-
cable in the same system.  Such a value should not take the
place of statistical significance tests but rather should be
reported along with them.  We agree with Robinson and
Levin (1997) who expressed the position that the prob-
ability value (p value) produced by a statistical test is an
important piece of information to report in a quantitative
study.  Robinson and Levin stated that “authors should first
indicate whether the observed effect is a statistically im-
probable one (e.g., is the difference greater than what would
be expected by chance?)” (p. 22).

It is important, however, not to misinterpret a p value
with respect to the likelihood of the replication of results
(Nickerson, 2000).  This point was addressed by Posavac
(2002) who stated that “some believe [incorrectly] that re-
jecting a null hypothesis means that at least 95% of repli-
cations would be statistically significant” (p. 102).  Posavac
does take the position, however, that rejecting a null hy-
pothesis should increase the researcher’s expectation that
replications of the research would yield similar results.

Using p Values to Estimate Statistically Significant
Exact Probabilities

Greenwald, Gonzalez, Harris, and Guthrie (1996) pre-
sented an analytic method by which a p value can be con-
verted into a probability estimate that an exact replication
of the research would produce a statistically significant re-
sult.  Posavac (2002), who elaborated on the method pro-
posed by Greenwald, et al., noted that an “exact replication
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This article presents two methods of estimating a study’s replicability that researchers should consider
reporting along with their statistical significant and effect size findings.  One method of estimating the
replicability of the findings deals with replication in the exact same system.  The second method, which
may contain subjective probability values, is used to estimate the replicability of a study’s findings in a
system that may differ from the initial system with respect to salient variables.  The incorporation of the
replicability estimates delineated in this paper would provide critical information to decision makers
about the likelihood that the implementation of a particular method or treatment would produce similar
results in their systems.



37Volume 17, Number 2  ·  Spring 2004 Mid-Western Educational Researcher

means that the initial experiment is repeated using the same
independent and dependent variables with the same number
of participants selected in the same way from the same popu-
lation” (p. 102).  In this type of replication the difference
between the replication and the original study is due to ran-
dom variation.  We believe that this is one type of replica-
tion that should be addressed by researchers.

Green et al. (1996) and Posavac (2002) suggest that the
probability of a statistically significant exact replication
(SSER) can be estimated from the probability of the statisti-
cal test.  As a means of demonstrating how a researcher could
convert a p value from a statistical test to an estimate of the
SSER probability, we present a brief discuss of the proce-
dure.  It is beyond the scope of this paper to present the
rationale on which this procedure is based.  We encourage
interested readers to review the works published by
Greenwald et al. and Posavac for a more in-depth discus-
sion of this concept.

An Illustration

To illustrate the calculation of the SSER probability
value, assume researchers are testing the difference between
sample means of two independent groups consisting of 20
subjects each.  Further assume that the t value produced by
the difference between the two means recorded for their study
was 2.150.  Since this observed t value (t

obs
) is greater than

the two-tailed critical t value (t
crit

 ) of 2.024 for an alpha
level of .05, the researchers would declare the difference
between the two group means to be statistically significant.
The question we believe is important for these researchers
to address is: What is the chance that the difference between
the two group means recorded for an exact replication of
the study would be declared statistically significant?

Calculation of the SSER probability value.  As noted
by Posavac (2002), the probability of obtaining a SSER can
be obtained by executing three steps.  First, the replication t
value (t

rep
) is calculated by subtracting the critical t value

used in the initial study from the study’s observed t value.
Thus the t

rep
 value is calculated as follows for our hypotheti-

cal example:

t
rep 

  =    t
obs

    -    t
crit

t
rep  

 =   2.150   -  2.025

t
rep  

 =   .125

Second, the researchers would obtain the one-tailed
probability for this t

rep
 value of .125 with 38 degrees of free-

dom.  With respect to the procedure used in this step, Posavac
(2002) stated that “a one-tailed test is used because one would
want a replication to produce means of the same relative
magnitudes as found in the first study (p. 108).”   The one-
tailed probability for the t

rep
 value of .125 with 38 degrees of

freedom is .45.

Third, the researchers subtract the .45 probability value
from 1.00, which produces a value of .55.  This value indi-
cates that the chance that an exact replication will be statis-
tically significant is .55.

Points to note regarding the SSER probability value.
Three points should be noted regarding this SSER probabil-
ity value of .55.  First, the SSER probability value is a func-
tion of the p value.  However, practitioners need to be careful
not to directly interpret the p value as a replicability value.
Second, Greenwald et al. (1996) and Posavac (2002) rec-
ommended that SSER probability values should be consid-
ered upper limits.  The reason for this recommendation is
based on the fact that “even in a careful replication the par-
ticipants would be a different sample from the population,
the calendar date would be different, the weather would be
different and so forth” (Posavac, p. 111).  Third, researchers
may be surprised that for a study, such as the one used in our
example, which had 38 degrees of freedom and an observed
t value of 2.150 (p = .038), the chance that an exact replica-
tion will be statistically significant (SSER probability level
= .55) is only slightly above the 50-50 level.  In fact an ob-
served t value for this hypothetical study would need to be
2.874, which produces a p value of .01, in order for the a
SSER probability level to reach the .80 level.

To further emphasize this third point, a review of val-
ues produced by Posavac (2002) reveals that when degrees
of freedom value is at least eight and the p value is .05, the
SSER probability value will be .50.  That is, there is a 50-50
chance of replicating significant findings.   If the degrees of
freedom value is at least eight and the p value is .01 for a
two-tailed test, the SSER probability value will not be less
than .73 or greater than .84.  And if the degrees of freedom
value is at least eight and the p value is .005, the SSER prob-
ability value will not be less than .80 and not greater than
.92. (It is interesting to note that these replicability values
are less for corresponding p values for one-tailed tests.)  Thus
researchers need to be careful not to assume that statisti-
cally significant findings automatically mean that the chance
of obtaining statistically significant exact replications for
the study will be high.  For this reason we believe that re-
searchers should report the SSER probability value along
with the probability of the observed t test.

Replication in a Different System

We believe that a second type of replication of findings
is important for researchers to address.  That is, the type of
replication that deals with the question:  Would the study’s
findings replicate in a system different from the one used in
the initial study?  It should be noted that we consider this
type of replication of findings important even if an individual
is interested in the same system in which the study was con-
ducted, assuming the system is a dynamic one.  That is, the
system experiences considerable change with respect to the
variables that may influence the replicability of the find-
ings. Since most people attempt to relate research findings
to systems that are different from their own or, at least, re-
late findings to systems that are similar but dynamic, we
believe obtaining a likelihood estimate for this type of repli-
cation would be most valuable for them.  The remaining
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portion of this section of the article presents our prelimi-
nary attempt to develop a procedure for calculating such a
likelihood estimate.

Estimate Procedure

The procedure we are proposing for the estimate of the
likelihood of replication of findings for a system different
from the one in which the study was conducted can best be
presented through an example modeled on a study conducted
by Benson, Aronson, Desmett, Shaheen, and Showalter
(2002), which presented an evaluation of a multiage class-
room educational program. In our example we have chil-
dren in grades 1-3 who were grouped in the same classroom
and their teacher stayed with them for the three years. The
evaluation indicated that the teachers volunteered for the
project and were enthusiastic about the concept of multiage
education. The project was supported fully by the principals
and was enthusiastically supported by the parents. Achieve-
ment scores indicated moderate success of the project as
compared to national norms and comparison students in the
same school.

Internal validity issues are apparent, since parents vol-
untarily allowed their children into the project (see Campbell
and Stanley, 1963, for a discussion of internal validity is-
sues). Enthusiastic teachers might generate better results,
no matter what the curriculum. In addition, a supportive prin-
cipal might be partly (or entirely) responsible for the achieve-
ment results. Other internal validity concerns could also be
raised.

External validity issues are also of concern with this
study. Would the same effects be observed with less enthu-
siastic teachers? Will the same effects occur after the nov-
elty of the multiage grouping wears off? Other external
validity concerns could be raised (see Campbell and Stanley,
1963, for a discussion of external validity issues).  The con-
cept of replicability, though, is different from internal valid-
ity and external validity. It is based on the realization that
any implementation is accomplished in a system and the re-
alization that that system is likely to be dynamic.  We be-
lieve that the likelihood of replicating a study’s findings in a
different system or even the same dynamic system is crucial
to estimate.

Important variables.  The first step in the estimation
process is to identify key variables that influenced the find-
ings but may be different in the new system.  Let us assume
that for our multiage project example four such variables
were identified:

1. Twelve volunteer teachers were used.

2. The study involved supportive principals.

3. The study used 240 volunteer (supportive) parents.

4. A total of 5 days of in-service training was given to the
teachers on the multiage project.

As an illustration of how these variables could influ-
ence the replicability of the findings of the original study,

consider the principals variable.  If a principal leaves, the
project will, in all likelihood, be supported less by the new
principal. The new principal may even kill the project, not
because the project is ineffective, not because the concept
of multiage education is bad, but because the crucial com-
ponent of the system (the principal) does not believe in or
want the project.

The likelihood of each crucial component changing
should be taken into account when the project is envisioned.
If a particular component is likely to change, then the project
should be devised so it is immune to that change—in the
case of principal change—the project should be made “prin-
cipal proof.”

Once the variables are identified, the second step is to
estimate the proportion of the R2 value accounted for by
each variable, the probability of that variable changing, and
the probability of the changed variable being negatively in-
fluential on the original findings.  Table 1 contains such hy-
pothetical values of these estimates for our example.

The proportion of the R2 value accounted for by each
component is determined. This could be accomplished with
GLM if enough implementation sites were available (simi-
lar to meta analysis), or conceptualized either before the
study started or afterwards. In the example, here we provide
“educational guesses.” For instance, it is likely that some
teachers will leave the project. Some may become disillu-
sioned with the project or with education in general. Others
may find a more lucrative job in another district or another
profession. Nevertheless, other enthusiastic teachers are
likely available, so the systemic effect on the project of
teacher change would be minimal.

On-the-other hand, the likelihood of a principal leaving
the system is high (estimated to be .70 in a three-year pe-
riod) and the likelihood of the replacement being equally
enthusiastic is low (.40). Indeed, most replacement princi-
pals may gut the project, leading to absolutely no replicability
from the component of the principal. Therefore, because of
the high probability of principal change, and high probabil-
ity of a different (lower) level of support, the overall
replicability is lowered.

Parent turnover will be at least 33% every year, with
third graders moving to fourth grade. But we suspect that
the parents of the incoming first graders will be just as en-
thusiastic (maybe even more so if the project is a success).

Table 1
Proportion of the R2 Accounted for in the Dependent Variable
and the Probability Values for Each Variable

Estimate Estimate
Proportion of of the Probability of the Probability

Variable R2 of  Change of Negative Impact

Teacher .50 .30 .03

Principals .20 .70 .60

Parents .10 .33 .02

Staff Development .20 .02 .02
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Thus, the high turnover rate (large system change) of par-
ents will have little effect on replicability—the project is
“parent proof.”  If the staff development is “packaged” then
it could easily stay the same from year to year. This part of
the system would likely be stable.

Actual probabilities may be quite difficult to determine.
To deal with this problem, one might rate the stability of
each component on a 1to 5 scale, with 5 being the most stable.
Such estimates and the calculation of the reliability value
for the multiage example are listed in Table 2.   It should be
noted that a replicability value calculated in this manner
would produce higher values the more stable key variables
are from the system used in the initial study and the system
of interest especially for the variables that account for the
higher proportion of the R2 value.

Estimating replicability before implementing.  If a re-
searcher calculated replicability before first implementing a
new project, and obtained a low replicability value, the re-
searcher might try to re-conceptualize the project by either
doing something to minimize system change or to minimize
the effects of the change within any one component. One
could minimize system change in the multiage project by
getting the school board to mandate multiage in all elemen-
tary schools or find another district where all the principals
are supportive of multiage programs.  It should be noted
that a replicability value calculated in this manner would
produce higher values the more stable key variables are from
the system used in the initial study and the system of inter-
est, especially for the variables that account for the higher
proportion of the R2 value.

Minimizing the effects of change in teachers could be
accomplished by each project teacher identifying a non project
teacher who would like to be in the project and then keeping
that teacher informed about multiage grouping during the year.
This “information partnership” actually becomes a new com-
ponent of the project (or at least modifies the teacher compo-
nent.) Curricula that purport to be “teacher proof,” such as
highly prescriptive direct instructional methods, are another
example of minimizing the effects of teacher change.

If the replicability index is low, and the researcher can-
not identify changes or strategies that would make it higher,
then the project should not be implemented. The time of
teachers, principals, parents, staff developers, and especially
students should not be wasted. If there is very little hope for
replication of a particular project, then we have no business
investigating the effectiveness of that project.

How about changes in system components not relevant
to the project? Changes in components that are not relevant
to the project will not affect the replicability, by definition.
Nor will these changes affect the index, as the percent of
variance accounted for is 0 and the contribution of that com-
ponent would be 0. Unfortunately, in most educational sys-
tems, many components can influence the success of a
project.

Implications

The implications of this article relate our position that
statistical significance and effect size are important concepts,
but they must be examined in light of replicability.
Replicability is, in and of itself, not a one-dimensional con-
cept but a multi-dimensional one.  In this paper we identi-
fied two types of replication estimates. The first type is the
SSER probability estimate, which is based on traditional sta-
tistical assumptions and probability concepts.

The second type is related to design and subjective prob-
ability issues.  This approach provides a number of advan-
tages.  First, it can assist in the teaching of research design.
That is, teaching this replication estimate emphasizes the
need for researchers to attempt to identify the relevant vari-
ables in a study.  Second, it can improve communication
among researchers regarding relevant variables in a study in
order to improve the design of such studies.  Third, it en-
courages the use of meta-analysis to identify relevant vari-
ables.  Fourth, it provides a method of simulating the effects
of the relevant variables on replicability of findings.  One
can simulate small changes or large changes on relevant
variables and the impact of these changes on replicability.
As one can see, this second estimate is not a static approach
but a dynamic one and may only be limited by the investiga-
tors’ creativity and insight.

An emphasis on replications has implications for re-
searchers regarding the research methodology they use.  That
is, researchers should consider conducting partial replica-
tions. Partial replication can be conducted by one of two
approaches. First, half of the study could be an exact repli-
cation, and the other half could be an extension (into an-
other grade level, using different in-service materials, or
checking on efficacy in another bureaucratic situation). Sec-
ond, the researcher could put a slight twist on the imple-
mentation, by reducing or eliminating a component,
shortening the period, streamlining in-service, or monitor-
ing more closely the actual implementation.

We believe that an emphasis on replicability estimates
are as important to analyzing the data contained in a study
as are the statistical test results and effect size estimates.
The value of a study’s results can be better assessed by re-
searchers and practitioners when all three types of informa-
tion (i.e., replicability estimates, statistical test results, and
effect size estimates) are reported.

Table 2
Calculation of the Replicability Value

Variable Proportion of R2 Stability (Proportion of  R2 ) * (Stability)

Teacher .50 4 .50*4 = 2.00

Principals .20 1 .20*1 = 0.20

Parents .10 5 .10*5 = 0.50

Staff development .20 5 .20*5 = 1.00

 Replicability = 3.70 / 5 = .74
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