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Abstract

Introduction

This study examined a cooperative learning
strategy to infuse technology into classrooms with
economically disadvantaged students defined as
individuals who come from a family which the state
board identifies as low income on the basis of uniform
methods such as at or below the official poverty line.
Findings indicated that environmental health
science knowledge levels were increased equally
among males and females. Student attitudes were
improved, but the difference was not statistically
significant. No statistically significant difference
existed in knowledge by task assignment of driver
versus navigator. The term driver was designated to
delineate the role requiring physical contact with the
mouse at the computer. The term navigator was
designated to delineate the role of the individual
required to do the paperwork (e.g., daily work sheet).

The proliferation of technology during the last 25
years fundamentally has changed society. Access to
computers and the Internet is becoming increasingly
more important for participation in economic,
political, and social life. Communication with
healthcare professionals and scientists all over the
world now occurs at the press of a button, enabling
new discoveries and ideas to improve overall quality
of life. In today's technology-driven society, inequities
in computer access and literacy can lead to economic
as well as educational handicaps. Consequently,
having access and exposure to computer technology is
increasingly important.

While providing access to computers in schools is
important, helping teachers use these technologies is
critical. In the past, some schools with educational
technology have been criticized for not integrating
the technology into the classroom effectively (CEO

Forum on Education and Technology, 2000). Among
schools that use computer resources in the classroom,
a considerable variability exists in how the technol-
ogy is infused into the curricula (Kozma & Croninger,
1992).

Generally, urban schools, which tend to have a
high proportion of minority students, use less
effective methodologies when infusing technology
into the classroom. In contrast, more affluent schools
with non-minority students tend to use more effec-
tive technologies, including software, which empha-
size critical thinking skills (President's Committee on
Science and Technology, 1997). These inconsistencies
contribute to an educational divide even among those
children with access to computers at school.

Over the past decade, a wealth of research has
been conducted testing the effectiveness of the
computer as an interactive learning tool in the
classroom. Research indicates that technology can
improve academic performance; however, the most
efficacious infusion strategies to use this technology
remain to be determined (Collis & Carleer, 1993;
Corston & Colman, 1996). As more schools and
classrooms gain access to computers and the
Internet, then understanding the dynamics of the
learning environments that best produce knowledge
gains becomes imperative. Particularly, while
incorporating technology, attention needs to be given
to groups such as minorities, females, and the poor.
Historically, within the school environment, these
groups often have had inequitable access to technol-
ogy (Becker & Sterling, 1987; Educational Testing
Services, (ETS), 1997; Milone & Salpeter, 1996;
Sutton, 1991). All of these factors led to this study,
which was designed to evaluate a cooperative learn-
ing strategy to infuse technology into classrooms
with economically disadvantaged students in the
state of Pennsylvania.
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Methods and Objectives

Results and Discussion

The purpose of this study was to evaluate the
effects of classroom strategies involving computer
use on the performance of economically disadvan-
taged students. The following objectives guided the
study:

1. Assess the effectiveness of an interactive
computer program as an instructional strategy to
improve environmental health knowledge.

2. Assess the effectiveness of an interactive
computer program as an instructional strategy to
improve attitudes toward computers.

3. Determine the relative effectiveness of
assigned computer tasks, active (driver) vs. passive
(navigator) in a cooperative computer-assisted
learning environment.

4. Investigate gender differences in student
responses to task assignment (driver vs. navigator) in
a cooperative computer-assisted learning environ-
ment.

This study involved 311 students recruited from
an inner city middle school in Pennsylvania. All
students had similar socioeconomic backgrounds.
The researchers obtained verbal assent from all
subjects, and written permission from their par-
ent/guardian. Participation was voluntary, and
students received no compensation for their involve-
ment in the study. Students' ages ranged from 11 to 14
with a median age of 12.7 years. Subjects were
African American (74%), Latino/a (7%), Anglo (15%)
and unreported or some other designation (4%). The
study used a quasi-experimental design described by
Campbell and Stanley (1963), with pre-test, interven-
tion, and post-test, after one week. Power analyses
were conducted a priori to determine the minimum
sample size for a test of a 4 (dyad group) x 2 (task
assignment) x 2 (pre-test/post-test) Repeated
Measures Analysis of Variance to detect medium
effects (d = 0.25; alpha = 0.05). Results from
GPOWER© analyses (Erdfelder et al., 1996) sug-
gested a minimum sample size of 240 students. These
numbers were increased by 40% to allow for attrition
due to normal absenteeism in urban environments.

Of the 311 students recruited, 269 appeared in
the analyses requiring both pre-test and post-test
data; thus, 42 students were excluded. The analyses
were conducted using data from students who
completed the intervention and submitted both pre-
test and post-test.

The researchers developed pre-test and post-test
intervention questions to measure the variables in
the study. The measure of knowledge consisted of 25
multiple-choice items which assessed environmental

health science content. Students' scores ranged from
0-25, indicating the number of questions answered
correctly. The attitude instrument component
consisted of 10 Likert -scale items which were
designed to assess attitudes related to the classroom
intervention. The 41-item pre-test was designed to
collect information on (1) student demographics, (2)
computer access and attitudes, (3) confidence
(perceived self-efficacy) in computer usage, and (4)
knowledge of environmental health science. The 49-
item post-test was designed to collect post-
intervention data pertaining to (1) students' attitude
toward task assignment and computers, (2) students'
attitudes toward computers, (3) confidence (per-
ceived self-efficacy) in computers, and (4) knowledge
of environmental health science.

The format and design of some of the questions
were developed using Dillman's (1978) Total Design
Method. A panel of experts consisting of The
Pennsylvania State University science-curriculum
and instruction professors, science educators, and
environmental health and public health profession-
als reviewed the instruments to establish content
validity. Based on the results of the evaluation by
science educators, the researchers modified some of
the questions. A convenience sample of middle school
students pilot tested the instruments to determine
face validity. The pilot test took approximately 30
minutes to complete.

The alpha coefficient was calculated as an
estimate of reliability. The Cronbach's Alpha value
for the internal consistency for the knowledge
questions was calculated as alpha = 0.75 for the pilot
and 0.73 for the actual study. Individual items were
used to measure attitudes and did not fit into a scale.
The pilot study was conducted at another school of a
middle to high income socio-economic background.

Following the one-week classroom computer
intervention in which students were assigned a
specific computer task, researchers conducted a
paired sample t-test and found a statistically signifi-
cant difference existed in terms of improvement in
student knowledge of environmental health science

from pre-test to post-test ( = 0.01). The improve-

ment in subjects' environmental health science
knowledge likely occurred as a result of the program
and the cooperative learning strategy used with this
group.

In this study, participants were instructed to
work together cooperatively. However, they all were
held individually accountable for their mastery of the
material, as illustrated by their individual pre-test
and post-test scores and their designated assigned
roles throughout the intervention. Cooperative
learning has proven to be quite effective for enhanc-

Target Population and Sample

Instrumentation and Analysis

�
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ing student knowledge, motivation, and productivity
when utilized correctly in the classroom (Johnson &
Johnson, 1989; Sharan, 1980; Slavin, 1990).
Researchers found this to be one of the most effective
ways of introducing computer-
based technology into the class-
room. The results of the present
study added to the growing body of
literature on computer-assisted
cooperative learning.

Ten individual items were used
to determine students' attitudes
toward the computer, both pre- and
post-intervention. A series of paired
sample t-tests in which each individual's pre-test
attitude data were compared with post-test attitude
data were conducted on the 10 individual items used
to assess the attitudes of participants. Due to the
number of comparisons, the alpha value was adjusted
to 0.005 using the Bonferroni adjustment equation to
control for experiment wide error. Overall, student
attitudes toward computers did not change (See
Table 1).

The researchers conducted a three-way mixed
model RM-ANOVA in which task assignment (driver
vs. navigator) and gender comparison were treated as
the grouping variables, and knowledge was treated as
repeated measures (pre-test and post-test) to discern
whether statistically significant differences existed

in knowledge increase by task assignment. Even
though drivers and navigators improved in environ-
mental health knowledge, the differences were not
statistically significant (See Table 2).

Students who were assigned the task of driver
were required to take control of the mouse at the
computer in every session throughout a one-week
computer-based classroom intervention. Students
were directed not to relinquish control of the mouse
at any time during the sessions. Students who were
assigned the task of navigator were instructed to help
guide the drivers through each of the five sections of
the CD-ROM and to work together to solve the real

life case-base problem presented to
them in the CD-ROM. Navigators
were instructed to type in the
solution on the keyboard and to
complete the daily worksheets
directly related to the information
being presented in the CD-ROM.
Both students were directed to
decide jointly on the correct
responses; and both students were
given credit for completion of the
worksheet and the assignments
embedded in the CD-ROM program.
However, drivers were the only ones
allowed to control the mouse, hence,
physically to control the program.

To determine whether changes
in environmental health knowledge
differed by gender, the researchers
conducted a two-way mixed model
Repeated Measure ANOVA in which
gender comparison was treated as
the grouping variable and knowl-
edge was treated as the repeated
measures (pre-test and post-test).
Researchers found no statistically
significant differences regarding
gender (See Table 3).

No interaction between gender
and task assignment for knowledge

was found. Both males and females improved in
knowledge at the same rate. This finding likely may
be attributed to the fact that the intervention
achieved its underlying goal of creating gender
equality in the classroom by assigning tasks. This
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finding also may be attributed to the nature of the
program design. A Drop of Water, was designed with
sensitivity to gender issues. The main character in
the program is female, and she acts as the leader of
her group of friends (both boys and girls) as they
discover a water pollution problem and then begin a
scientific exploration.

Additional tests were run to determine whether
differences existed by dyad groupings in knowledge
from pre-test to post-test. Each treatment group
worked cooperatively in dyads and varied by gender
composition (mixed gender pairing or single gender
pairing). Four dyad groups were compared in these
analyses. A two-way mixed model Repeated Measures
ANOVA in which dyad groups were treated as the
grouping variable was performed to determine if any
treatment group differences existed for knowledge.
Results indicated that no statistically significant
differences existed by dyad group. All dyads improved
in knowledge at the same rate. Moreover, analyses
revealed no difference for single-gender vs. mixed
gender dyads. (Table 4).

These findings also were surprising because
based on previous studies, one would expect differ-
ences in knowledge gain by gender and by dyad
grouping (Johnson, et al., 1986; Barbieri & Light,
1992; Mevarech, 1991, 1993; Underwood et al., 1990;
Underwood et al., 1994; Pryor, 1995). These studies
reported learning disadvantages for mixed gender
dyads and, in some cases, single gender male dyads.
In mixed gender dyad arrangements, males tended to
dominate the mouse and isolate the females in the

dyad. In single gender male dyads, conflict, competi-
tion, and less knowledge gain have been observed.
Conversely, in same gender female dyads, the part-
ners shared responsibilities and control of the mouse
by “taking turns” being in control of the mouse
(Barbieri & Light, 1992).

This research investigated classroom strategies
to enhance gender and economically disadvantaged
students' performance in computer-assisted class-
rooms. Researchers sought to determine the effect of
gender and task assignment (driver vs. navigator) on
students' knowledge and attitudes using a computer-

assisted instruction (CAI) program.
A goal of this research was to
determine the most efficacious
strategy to enhance the achieve-
ment of economically disadvantaged
youths in (CAI) classroom environ-
ments.

Based on the findings in this
study, one can conclude that neither the pairing of
dyads by gender nor the assignment of roles (driver
versus navigator) impacts knowledge skills. This
suggests that grouping students by gender and the
assignment to specific roles in cooperative learning
situations do not affect differences in attainment of
knowledge.

Conclusions
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2004 Conference: June 21-23

At the 2004 June conference held at the University of Florida, Gainesville, NACTA will
celebrate its 50th anniversary. Start planning early to attend our annual conference

and help us celebrate. The University of Florida already has the conference website up
and functioning. This year's theme is “Teaching Students to Think and Reason.”

Check it out at this URL: http://conference.ifas.ufl.edu/nacta/
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