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Abstract—Renzulli Learning is an on-line educational
profile and educational learning system designed to match
student interests, learning styles, and expression styles with
a vast array of educational activities and resources designed
to enrich and engage students’ learning process. In this
experimental study, quantitative procedures were used to
investigate the use of Renzulli Learning on oral reading
fluency, reading comprehension, science achievement, social
studies achievement of 383 elementary and middle schools
students. The research took place in two schools, an urban
middle school in Georgia where half of all students are
considered to be at risk due to poverty or other factors, and
a suburban elementary school in southern California.
Students in grades 3 - 5 (n = 185) and grades 6 - 8 (n = 198)
were randomly assigned to use Renzulli Learning for 2-3
hours each week for a 16-week period. Students in the
treatment groups were compared to students who did not
have the opportunity to use Renzulli Learning in control
classes in the same schools. A two-way repeated-measures
ANOVA was used to explore differences between treatment
and control students. After 16 weeks, students who
participated in  Renzulli  Learning  demonstrated
significantly higher growth in reading comprehension (p <
.001), significantly higher growth in oral reading fluency (p
= .016), and significantly higher growth in social studies
achievement (p = .013) than those students who did not
participate in Renzulli Learning.

Index Terms—Renzulli Learning, effects on student
achievement, reading comprehension, reading fluency,
social studies, science, technology and learning

. INTRODUCTION

Despite some research that links technology and
educational attainment in U.S. classrooms [1, 3, 17, 19,
23], little research exists about whether the use of Internet
technology can increase reading fluency and
comprehension. This quantitative study explored the use
of an Internet-based program, Renzulli Learning (RL), to
increase student achievement, specifically in reading
fluency, reading comprehension, science and social
studies. This interactive on-line program matches student
interests, learning styles, and expression styles with a vast
array of educational activities and resources designed to
enrich students’ learning process. In this study, students
using Renzulli Learning were provided with opportunities
to explore, discover, learn, and create using the most
current technology resources in a safe environment. Many
students spend hours reading independently on the

Internet while using Renzulli Learning, and this study was
conducted to explore whether the use of this on-line
system could result in increased reading fluency and
comprehension, as well as science and social studies
achievement for elementary and middle school children.

Il. REVIEW OF RELATED RESEARCH

According to a national survey by [26], with over
185,000 student respondents from all 50 states, students
who use the Internet as a resource at home are frustrated
because they can not use technology how, when, and
where they would like to in school. Major findings from
[26] found that teachers and students believe there is a
need to gain access to up-to-date technology tools at
school when students need them. This survey also found
that students want to use the power of technology to
enrich their learning experiences [26]. Neuman [27]
pointed out the changing nature of school libraries that
incorporate the Internet to enhance student learning, and
cited differences in “virtual as well as physical space”
between schools using technology and those that are not.

I1l. DIGITAL DIVIDES BETWEEN ADULTS AND CHILDREN

Prensky [31] studied the paradigm shift in the way
adults and children (teachers and students) perceive
differences in technology, finding that students and
teachers experience a digital divide, and that the American
educational system is not designed to teach today’s digital
natives. The chasm between school-aged students and
their adult teachers is explained by the four-word title of
an article, “Digital Natives, Digital Immigrants”
suggesting that today’s students (K — college) are digital
natives who have grown up with the new technologies of
the 21% century [31]. These “native speakers” of the
digital language, including the Internet, computers, and
video games. Recent college graduates have spent as
many as 20,000 hours watching television, over 10,000
hours playing video games, and less than 5,000 hours
reading [31]. A critical question, according to [31], relates
to how many of those students would read more often
with increased incentives due to their use of technology
and the Internet.

Levin and Arafeh reported that 71% of students in the
U.S. between the ages of 12 and 17 cited the Internet as
their primary resource for help with homework
assignments [22]. “The study is based primarily on
information gathered from 14 gender-balanced, racially
diverse focus groups of 136 students, drawn from 36
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different schools” [22]. According to [20], in a survey of
754 American students, they found that 94% of the sample
between the ages of 12 and 17 used the Internet as their
primary “textbook” for information and school research.
When students spend more time reading online and use
the Internet as a primary resource, they may be improving
their reading skills in the process. When students are
given an opportunity to pursue their interests both
electronically and in traditional learning environments,
they may become more invested in their learning and
more engaged in school [35].

Some teachers, also known as digital immigrants, are
more comfortable with technology than others, yet an
important distinction exists between the students (digital
natives) and their teachers (digital immigrants). “As
Digital Immigrants learn — like all immigrants, some
better than others — to adapt to their environment, they
always retain, to some degree, their “accent,” that is, their
foot in the past. The “digital immigrant accent” can be
seen in such things as turning to the Internet for
information second rather than first, or in reading the
manual for a program rather than assuming that the
program itself will teach us to use it” [31]. Prensky
believed some Digital Immigrant teachers speak an
outdated language in school classrooms, and often
struggle when they try to teach students who speak an
entirely new and different language [30].

Among an identified population of advanced and high
potential students with technological strengths and
interests, technology is viewed as an appropriate way to
maintain interest and engagement in learning [39, 40].
“While a myriad of quality educational software programs
exist, some of the best programs resemble an empty box in
that they begin with a blank screen upon which children
can apply their creative imagination and talents” [39].
Precocious and academically talented students appear to
be in the generation of digital natives who incorporate
technology into their cognitive learning processes; while
many of their teachers are from a generation of digital
immigrants who struggle to master an ever-changing
language of technology [39].

Other research has demonstrated the power of
technology and its influence on student learning [22, 4, 8,
9]. In one eight-year longitudinal study, it was found that
careful alignment between content-area learning standards
and carefully selected technology can significantly
increase student achievement scores [2]. Cradler and
Cradler [4] reported that teachers observed significant
changes in their students’ skills and knowledge acquisition
upon completion of their first multi-media project. In a
follow-up study, “teachers reported increased student
knowledge in: research skills; ability to apply learning
toward real-world situations; organizational skills; and
interest in content” [5]. One study also found that student
achievement increased in science when students created
multimedia projects illustrating the concepts they were
learning in school [38]. Positive changes were reported in
classrooms where teachers used the Internet as part of
their instruction [8, 9].

No research, until now, has linked Internet technology
to significantly higher scores in students’ reading fluency
and comprehension. Pikulski and Chard [29] found a
correlation exists between reading fluency and reading
comprehension scores, using data from the National
Assessment of Educational Progress in Reading. “In that

study, 44% of the subjects were not fluent when reading
grade-level appropriate materials; the study also showed a
significant, positive relationship between oral reading
fluency and reading comprehension” [29]. In another
recent study investigating the outcome of the use of an
enriched reading program, the correlation between reading
fluency and comprehension was found to be high [32].

The question of how technology can increase and
enhance learning is a growing area of educational research
in the United States. Some researchers have investigated
teachers’ perceptions of self-efficacy in relation to their
technology usage [14, 24, 25]; perceived benefits for
students who use technology, [1, 3, 23]; and perceived
benefits among teachers who use technology in the
classroom [21]. Little research has addressed the use of
technology to increase oral reading fluency or
comprehension. Research shows that reading rate norms
often increase in the middle grades, and after sixth grade
an identifiable trend in reading fluency scores shows that
those scores flatten as children get older [13].

Renzulli Learning is an electronic search-engine and
profiler that matches students’ perceived interests,
abilities, learning styles, and expression styles to
thousands of enrichment activities. “This program is not a
variation of earlier generations of popular e-learning
programs offered by numerous software companies. It is a
totally unique use of the Internet that combines computer
based strength assessment with search engine technology,
thus allowing true differentiation in the matching of
thousands of carefully selected resources to individual
strengths” [36].

Renzulli Learning is based on the Enrichment Triad
Model [34] and the Schoolwide Enrichment Model (SEM)
developed by Renzulli and Reis [35], representing over 30
years of research conducted at the University of
Connecticut’s Neag School of Education. The SEM is
recognized as one of the most widely used plans for
enrichment and talent development in the world [35]. The
SEM is defined as, “a systematic set of specific strategies
for increasing student effort, enjoyment, and performance,
and for integrating a broad range of advanced level
learning experiences and higher order thinking skills into
any curricular area, course of study, or pattern of school
organization” [35]. In its original paper-based format, the
SEM instruments that are now a part of Renzulli Learning
have been field tested for over 20 years in thousands of
schools. Since the advent of Renzulli Learning in 2005, its
licensed user base has grown to over 300,000 students and
40,000 teachers in 3,000 schools and 450 school districts
across 40 U.S. states, Canada, Bermuda, and the Middle
East.

IV. RESEARCH QUESTIONS

The purpose of this study was to investigate differences
in students’ reading fluency, reading comprehension,
science achievement, and social studies achievement
between treatment and control conditions (using or not
using RL) on pre and post-tests using the lowa Test of
Basic Skills (ITBS). The following research questions,
addressed through quantitative analyses, guided this study:

1) Is there a significant difference from pre-test oral
reading fluency scores to post-test oral reading fluency
scores for students who participated in RL and students
who did not participate in RL?
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2) Is there a significant difference from pre-ITBS reading
comprehension  scores to post-ITBS  reading
comprehension scores for students who participated in
RL and students who did not participate in RL?

3) Is there a significant difference from pre-ITBS science
achievement scores to post-ITBS science achievement
scores for students who participated in RL and students
who did not participate in RL?

4) Is there a significant difference from pre-ITBS social
studies achievement scores to post-ITBS social studies
achievement scores for students who participated in RL
and students who did not participate in RL?

V. METHODS

Quantitative procedures were used to investigate the
use of Renzulli Learning on reading fluency, reading
comprehension, science achievement, and social studies
achievement in two schools, an urban middle school
where a majority of students are placed at risk due to
poverty or other factors, and a suburban elementary school
in a middle class neighborhood. The sample included 383
students (n = 203 males; n = 180 females) from two
schools with administrators who volunteered to have
students in both schools participate in the study. An
experimental design was used with random assignment of
students to treatment and control groups, and the use of
recommended follow-up procedures to explore specific
group and individual differences was employed.

VI. INTERVENTION

The two participating school administrators sought and
received their district superintendent’s approval, the
administration and faculty at both sites agreed to
participate in this study, and Institutional Review Board
approval was sought and gained. One of the schools
selected for this study was a middle school in Atlanta,
GA, where treatment groups in 6™, 7", and 8" grades (n =
106) used Renzulli Learning for 16 weeks for
approximately 2-3 hours each school week in the
heterogeneously mixed, randomly assigned technology
classes. Students at the middle school site were randomly
selected, One Technology Connections teacher was
assigned to teach all technology classes so random
assignment of the teacher was not possible. Control
groups in 6" 7" and 8" grades (n = 92) at Inman,
however, were not given access to Renzulli Learning for
the same 16-week period, but had access to the system
after the study was completed and all data were collected.

The second research site was an elementary school in
Oak Park, CA where treatment groups in 3", 4™ and 5"
grades (n = 96) used Renzulli Learning for 16 weeks for
approximately 3 hours each school week in randomly
selected, heterogeneously mixed classrooms. Both
teachers and students at Oak Hills Elementary were
randomly selected to participate in treatment and control
groups in the study. Control groups in 3", 4" and 5"
grades (n = 89) at Oak Hills did not have access to
Renzulli Learning for the same 16-week period, but were
going to use the system after the intervention. Repeated-
measures ANOVA procedures were used to explore group
differences in each school.

Recruitment of schools for the study was completed the

year before implementation. Several meetings were
conducted with principals and superintendents from

various school districts in professional development
partnerships with the university researchers describing the
study between the fall and the winter. Subsequent
discussions were conducted with interested principals
about study participation and the need for random
assignment to treatment and control groups, as well as a
minimum of 16 weeks for the intervention.

Two principals made a commitment to participate,
schedules were arranged, and all students (and teachers at
Oak Hills Elementary) were randomly assigned to
treatment or control groups after Institutional Review
Board (IRB) approval was received. The principals in both
schools identified a research liaison to facilitate the
implementation of the study, and professional
development sessions for the treatment teachers were
delivered in the summer preceding the intervention The
sample for this study, as well as comparative demographic
data at state levels and within each school, is summarized
in Table 1 for the middle school, and Table 2 for the
elementary school.

TABLE I.
ETHNIC DISTRIBUTION OF STUDENTS AT THE MIDDLE SCHOOL SITE, AT
THE STATE, AND IN THE RL TREATMENT

Middle School State -

Ethnicity research site GA RL Study
African-American 55% 38% 50%
Asian 1% 3% 2%
Caucasian 38% 49% 40%
Hispanic 2% 8% 5%
Multi-racial 3% 2% 3%

Note: Data obtained from http://www.atlanta.k12.ga.us/content/aps/Fa
stFacts_0607.pdf and http://www.greatschools.net/cgi-bin/ga/other/35

TABLE Il
ETHNIC DISTRIBUTION OF STUDENTS AT THE ELEMENTARY SCHOOL SITE,
AT THE STATE, AND IN THE RL TREATMENT GROUP

Elementary School State -

Ethnicity research site CA RL Study
African-American 3% 8% 0%
Asian 15% 8% 8%
Caucasian 76% 30% 75%
Hispanic 4% 48% 3%
Multi-racial <1% 2% 3%
Other 3% 2% 11%

Note: Data obtained from http://www.greatschools.net/cgi-bin/ca/other/
7636 and the California Department of Education, 2005-06

Il. INSTRUMENTATION

The following instruments were used to conduct pre
and post assessments with all treatment and control
students in this study.

A. Oral Reading Fluency Assessments

Curriculum-based measures of oral reading fluency
were individually administered as a pre- and post-test to
assess students' speed and accuracy when reading
connected text [6]. Because oral reading fluency reflects
the complex orchestration of both lower-level and higher-
level processes, it is considered a reliable indicator of
overall reading proficiency [7]. To measure oral reading
fluency, each student read an unpracticed grade level
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passage of connected text for 1 minute. The score is the
number of words read correctly. Test-retest and alternate-
form reliability of oral reading fluency measures are
consistently above .90 and criterion-related validity with
other standardized measures of reading decoding and
comprehension average .80 or higher [12].

B. lowa Tests of Basic Skills

Reading comprehension, science achievement, and
social studies achievement were measured using the lowa
Tests of Basic Skills (ITBS) subtests from each subject
area (Form A, 2001). The ITBS measures achievement in
15 subject areas for students in grades K-8, and the three
subject areas of reading comprehension, science, and
social studies were administered at grade-level to all

students in the study in grades 3 — 8 in both treatment and
control groups. The Reading Comprehension subtests of
the ITBS, which are administered in two parts, measure
how students derive meaning from their reading [15]. The
Social Studies subtest assesses students’ understanding of
history, geography, economics, and government through a
variety of concepts, principles, and selected visual
illustrations [15].

C. Renzulli Learning Treatment

A 16-week overview for the activities that teachers
implemented within the RL system is summarized in
Table 3. These activities were provided to help the
treatment teachers incorporate all aspects of Renzulli
Learning into their classroom pedagogy.

TABLE IlI.

RENZULLI LEARNING 16-WEEK PROGRAM
IMPLEMENTATION OVERVIEW

Week Day 1 Day 2 Day 3

1 Student Registration Renzulli Profiler Profiler & Explore
Guided lesson/ Enrichment Activities - . . . Evaluation of sites;

2 - Mini-lesson; website descriptions .
Exploration Cornell article

3 Website critiques In'- glass presentation of Website Resource description log

critiques

4 Self-assessment/ Self-assessment/ Begin Open-ended questions
Resource description log Description log gin Op 4
Exploration/ . .

5 Open-ended questions Explore/ Open-ended questions Complete Open-ended questions

6 Teacher pushes'-ln favorites to Teache'r pushes-in favorites to Teacher pushes-in favorites/Portfolio
Student Portfolio Portfolio

7 Push-in favorites supporting the Push-in favorites -regular curriculum Push-in favorites -regular curriculum
regular curriculum g 9

8 Push-in favc_>r|tes supporting the Push-in favorites -regular curriculum Push-in favorites -regular curriculum
regular curriculum

9 Wizard Project Maker (WPM)/ Super | WPM/Super WPM/Super
Starter Projects Starters Starters

10 WPM/Super Starters WPM/Super Starters WPM/SuperStarters

11 WPM/Super Starters WPM/Super Starters WPM/SuperStarters

12 Push-in favqutes supporting the Push-in favorites -regular curriculum Push-in favorites -regular curriculum
regular curriculum

13 Push-in favorites supporting the Push-in favorites -regular curriculum Push-in favorites -regular curriculum
regular curriculum g 9

14 Portfolio - Notes Portfolio - Notes Portfolio - Notes

15 WPM / Research/ Interest-based WPM / Research/ IBE WPM / Research/ IBE
Enrichment (IBE)

16 WPM / Research/ IBE WPM / Research/ IBE WPM / Research/ IBE
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MY INTEREST AREA:

You are on question 6 of 10 in Interest Areas.

6. Imagine you have the opportunity to travel to a new and exciting city. In that city, you
can select three places to visit. Pick your top three choices and enter them below,

o 3-Dimensional Multi-Media Film :
® Planetarium
® Art Gallery ® Professional Sport Training Cam,
# Ballet or Modern Dance i P 9 P
# Science Center
* Computer Center
e Stage Play
+ Court Room ;
® Embassy of an European, Asian, or African v e toent Mesii
: Reet. . o Stock Market
e & Symphony Orchestra
# Historical Sites L R
, & Telecommunications Center
® Library o i
3 & Television Studio
® Musical Concert
i e Zoo
® Newspaper Office

First Choice: Zoo

)

Second Choice:

Planetarium

1

Third Choice:

Science Center

v
e

Figure 1. Sample of a Profiler Interest Area Question

.Renzulli

Renzulli Profiler”

w Envichment i

RENZULLI PROFILER™:

the next few weeks.

[ Intetest Areas

Ability
Questions Questions
»Leamn more >Learn more
Comeleted Completed
i ) opknEnded
My Profile S _ﬂt_I_ESTIDI'IS

Ortional)

Comeleted Comeleted

Congratulations, you have completed the Renzulli Profiler ™. You should now use puzzle pieces 5-8.
You can also begin to think about some of the questions in the puzzle piece entitled "open-ended

guestions". These guestions will take you some time to answer and we hope that you will complete them in

When you have read your own profile, you can click on My Enrichment Activities to see the many, amazing
activities that match your interests and learning styles.

Exeression Stvle Learning Stvle

Questions Questions
=Learn more =Learn more
Comeleted Comeleted

My Enrich ]
v Enrichment S Ml i
Activifies SR ortiolo

Available Available

Figure 2. Sample of Completed Student Profiler

I1l. RENZULLI LEARNING PROFILER & ENRICHMENT
ACTIVITIES

The Renzulli Learning Profiler is an on-line
questionnaire about students’ interests, abilities, learning
styles, and modes of expression that takes between thirty
minutes and one hour to complete. The diagrams below
illustrate the types of questions students answer in the
profiler (Figure 1), and the screen that appears upon its
completion (Figure 2).

Students in the experimental group at both schools
registered to use Renzulli Learning and began using the

program in their heterogeneously mixed and randomly
assigned classes for a time commitment of between 2 — 3
hours per week over a 16-week period. After the Profiler
was completed, students had access to their own
Enrichment Database on Renzulli Learning, including the
following activities and resources: virtual field trips; real
field trips; creativity training; projects & independent
study; contests & competitions; websites; fiction books &
e-books; non-fiction books & e-books; how-to books & e-
books; summer programs; on-line activities & classes;
research sites; and videos & dvds. An illustration of the
Enrichment Activities Database is included in Figure 3.
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“~ MY ENRICAMENT ACTIVITIES:

...O Search Enrichment
X Activities

Here are some enrichment activities that might interest you. Click any of the icons below to view the

activities:

1 Check this box to view your favorites and your teacher favorites only!

A4
F0% 54 i 1§
e T L L‘,"A
virtual _ real creativity crifical . Projects & contests & websites
field tries  field frirs  training thinking inderendent study competitions
170 Activities 218 Activities 234 Activities 1583 Activities 175 Activities 41 Activities 958 Activities
™ ) (I oy
— 2 ~E8 2]
; Y &
fiction non-fiction  how-fo summer on-line activities research videos &
(books & (books & (books & Programs & classes sites dvds
e-books) e-books) e-DooKs)
103 Activities 185 Activities 66 Activities 2B Activities 131 Activities T24 Activities 102 Activities

Figure 3. Enrichment Activities

In this study, the teacher’s role changed from the
traditional model where the teacher planned and
prescribed what is to be learned to one who facilitates
enrichment learning. Renzulli and Reis [36] described the
teacher’s new role as the “guide-on-the-side” by
approaching the teaching/learning interaction from the
perspective of a coach or mentor rather than the teacher
who “fills” the student with knowledge. The basic
characteristics of enrichment, according to [35], learning
include enabling students to select a topic that may be
related to the regular curriculum or an independent topic
based on his or her interest; the production of a product
and/or service that is intended to have an impact on a
particular audience; and the use of authentic methods,
technological resources, and advanced level content by a
student to produce a product or service.

IV. DATA ANALYSIS

Several options were available for data analysis in this
study, including analysis of covariance (ANCOVA)
procedures, often used for a pre-test/post-test design when
comparing the impact of two different interventions [28].
However, the assumptions for ANCOVA were not met
when heterogeneity of slopes was found between pre-test
and post-test scores for identified gifted and non-identified
gifted students. “In pretest-posttest nonequivalent group
design, naive use of analysis of covariance or multiple
regression can lead to Type |1 errors” [18]. For
nonequivalent groups, it was recommended repeated-
measures analysis of variance and a thorough analysis of
the interaction term to help identify areas of significant
change [18]. Therefore, it was decided that repeated
measures analysis of variance (ANOVA) was the most
appropriate procedure to measure differences in scores
over the course of the 16-week intervention.

Multivariate  assumptions of normality and a
representative random sample assumption were met
before repeated-measures ANOVA procedures were
conducted [11]. Wilks’ lambda (A) is the multivariate

statistic used in this data analysis for a main or interaction
source, ranging from 0 to 1 (0 indicates no relation
between a repeated-measures source and the dependent
variable and a 1 indicates the strongest relationship
possible) [11]. The effect size is reported as Partial Eta
squared (partial n), and should be interpreted by using the
commonly followed effect-size guidelines of: .01 -.05 =
small effect; .06 -.13 = moderate effect; and anything
larger than .14 = large effect.

The quantitative analysis was completed using
repeated-measures  ANOVA procedures. For research
question 1, the between variables were students using
Renzulli Learning (treatment) and students not using
Renzulli Learning (control). The repeated measures were
the students’ oral reading fluency pre-tests and post-tests.
For research question 2, the between variables were
students using Renzulli Learning (treatment) and students
not using Renzulli Learning (control). The repeated
measures were the students’ lowa Test of Basic Skills
(ITBS) reading comprehension pre-tests and post-tests. For
research question 3, the between variables were students
using Renzulli Learning (treatment) and students not using
Renzulli Learning (control). The repeated measures were
the students’ ITBS science pre-tests and post-tests. For
research question 4, the between variables were students
using Renzulli Learning (treatment) and students not using
Renzulli Learning (control). The repeated measures were
the students’ ITBS social studies pre-tests and post-tests.

Differences in reading fluency, reading comprehension,
science achievement, and social studies achievement were
examined between treatment and control groups. Finally,
effects for a significant interaction between participation
in Renzulli Learning and students’ identified or not
identified as gifted were examined in relation to reading
fluency, reading comprehension, science and social
studies achievement. Gifted students at each school were
identified by using multiple criteria required by their
respective states. The state of California requires
identification procedures be equitable, comprehensive,
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and on-going within a school’s Gifted and Talented
Education (GATE) program. Oak Hills Elementary uses
the following multiple criteria to meet state requirements:
Standardized Testing and Reporting (STAR); Dynamic
Indicator of Basic Emerging Literacy Skills (DIBLES);
School Reading Inventory (SRI); student portfolios, and
student referrals by teachers, counselors, administrators.
The state of Georgia requires student assessment for gifted
identification to be organized, systematic, and ongoing.
Inman Middle School uses the following multiple criteria
to meet state requirements: Mental Ability Test, such as
the Cognitive Abilities Test (CogAT); Achievement on a
nationally-normed standardized test, such as the lowa Test
of Basic Skills (ITBS); Motivation, such as a 3.5 Grade
Point Average or higher for two consecutive years; and
Creativity, such as a student generated product or
performance judged by a panel of experts.

V. RESULTS

A two-way repeated-measures Analysis of Variance
(ANOVA) was used to explore differences between
treatment and control students. Due to the research that
identified some of the differences in the use of technology
for gifted and advanced students [40], differences were

also investigated between those students who were
identified as gifted and those who were not identified
gifted students in the statistical analysis and no significant
differences were found between these two groups,
meaning that the benefits of RL were extended to both
groups.

After only 16 weeks, students who participated in
Renzulli Learning demonstrated significantly higher
growth in reading comprehension (p < .001), significantly
higher growth in oral reading fluency (p = .016), and
significantly higher growth in social studies achievement
(p = .013) than those students who did not participate in
Renzulli Learning. No differences were found in science
achievement.

The mean scores by groups for reading fluency (Table
4); reading comprehension (Table 6); science achievement
(Table 8); and social studies achievement (Table 10), as
well as the Analysis of Variance (ANOVA) for Main
Effects and Interaction Effects for reading fluency (Table
5); reading comprehension (Table 7); science achievement
(Table 9); and social studies achievement (Table 11) are
provided.

TABLE IV.
ORAL READING FLUENCY MEAN SCORES BY GROUPS
Pre-test Post-test
n M SD n M SD
Control Not Gifted 131 135.95 35.52 131 149.74 33.42
Gifted 50 180.49 31.74 50 191,51 26.88
Total 181 148.21 39.80 181 161.24 36.79
Treatment Not Gifted 147 129.98 39.09 147 147.84 38.38
Gifted 55 183.04 27.25 55 198.26 26.92
Total 202 14411 43.21 202 161.27 42.05
Total Not Gifted 278 132.78 37.51 278 148.73 36.08
Gifted 105 181.81 29.38 105 195.02 26.98
Total 383 146.05 41.63 383 161.25 39.60
TABLE V.
ANOVA FOR MAIN EFFECTS AND INTERACTION EFFECTS ON ORAL READING FLUENCY

Variable df MS F n2

Time 1 31104.72 289.38** 44

Time * Treatment 1 634.94 5.91* .02

Time * Gifted 1 270.62 2.52 .01

Time * Treatment * Gifted 1 0.18 0.00 .00

Error(Time) 373 107.49

*p < .05, **p < .001.
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TABLE VI.
ITBS READING COMPREHENSION STANDARDIZED MEAN SCORES BY GROUPS
Pre-test Post-test
n M SD n M SD
Control Not Gifted 131 223.33 32.62 131 231.44 30.66
Gifted 50 273.14 31.26 50 276.00 30.63
Total 181 237.09 39.16 181 243.75 36.52
Treatment Not Gifted 147 207.07 30.76 147 224.33 31.81
Gifted 55 272.62 26.98 55 287.00 29.13
Total 202 224.92 41.69 202 241.39 41.77
Total Not Gifted 278 214.73 32.62 278 227.68 31.42
Gifted 105 272.87 28.95 105 281.76 30.22
Total 383 230.67 40.92 383 242.50 39.34
TABLE VII.
ANOVA FOR MAIN EFFECTS AND INTERACTION EFFECTS ON READING COMPREHENSION
Variable df MS F n?
Time 1 17250.45 78.90* 17
Time * Treatment 1 4061.26 18.58* .05
Time * Gifted 1 627.09 2.87 .01
Time * Treatment * Gifted 1 53.38 0.24 .00
Error(Time) 379 218.63
*p < .01
TABLE VIII.
ITBS SCIENCE ACHIEVEMENT STANDARDIZED MEAN SCORES BY GROUPS
Pre-test Post-test
n M SD n M SD
Control Not Gifted 131 224.29 29.37 131 238.02 32.17
Gifted 50 272.76 38.10 50 285.92 31.46
Total 181 237.90 38.70 181 251.47 38.50
Treatment Not Gifted 147 212.82 35.18 147 231.9 37.29
Gifted 55 277.22 29.30 55 295.93 29.73
Total 202 230.44 44.24 202 249.42 45.45
Total Not Gifted 278 218.18 33.04 278 234.76 35.06
Gifted 105 275.10 33.69 105 291.16 30.83
Total 383 233.95 41.84 383 250.38 42.29
TABLE IX.
ANOVA FOR MAIN EFFECTS AND INTERACTION EFFECTS ON SCIENCE ACHIEVEMENT
Variable df MS F n2
Time 1 39572.77 130.14* .26
Time * Treatment 1 1123.73 3.70 .01
Time * Gifted 1 8.23 0.03 .00
Time * Treatment * Gifted 1 0.38 0.00 .00
Error(Time) 375 304.07

*p <.001.
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TABLE X.
ITBS SOCIAL STUDIES ACHIEVEMENT STANDARDIZED MEAN SCORES BY GROUPS
Pre-test Post-test
n M sD n M SD
Control Not Gifted 131 218.71 29.96 131 228.19 32.01
Gifted 50 269.20 38.87 50 278.82 39.65
Total 181 232.69 39.66 181 242.20 41.04
Treatment Not Gifted 147 210.06 28.01 147 223.98 3291
Gifted 55 267.57 34.79 55 286.70 31.32
Total 202 225.45 39.30 202 240.77 42.73
Total Not Gifted 278 214.12 29.21 278 225.95 32.50
Gifted 105 268.35 36.64 105 28291 35.61
Total 383 228.87 39.58 383 241.45 41.89
TABLE XI.
ANOVA FOR MAIN EFFECTS AND INTERACTION EFFECTS ON SOCIAL STUDIES ACHIEVEMENT
Variable df MS F 7
Time 1 25177.15 87.56** 19
Time * Treatment 1 1805.09 6.28* .02
Time * Gifted 1 265.15 0.92 .00
Time * Treatment * Gifted 1 238.93 0.83 .00
Error(Time) 371 287.55

*p < .05, **p < .001.

The main effect of Time in the ANOVA for Main
Effects tables, which is the effect of time averaged across
groups, was estimated for each dependent variable in
addition to Time X Treatment and Time X Treatment X
Gifted interaction effects. A significant Time X Treatment
interaction effect was found for each of the following:
Reading Fluency, Reading Comprehension, and Social
Studies. No interaction effect was found for Science.
These results indicate that averaging across gifted
subgroups, the effect of time on the dependent variable
varies by treatment group. This is illustrated by different
slopes over time for the two treatment groups, which are
students using Renzulli Learning (treatment) and students
not using Renzulli Learning (control).

A significant Treatment X Gifted interaction indicates
that averaging across time, the effect of being assigned to
the treatment or control group on the dependent variable
differs for groups who are and are not identified as gifted.
This is illustrated by different average levels of
performance on the dependent variable by subgroups
(gifted or not) within treatment (control or treatment). No
significant Treatment X Gifted interactions were found.
Finally, for each dependent variable, a three-way Time X
Treatment X Gifted interaction was tested. This
interaction is interpreted as a difference in the effects of
time by treatment group that varies by gifted subgroup.
No significant Time X Treatment X Gifted interaction was
found.

VI. DISCUSSION AND IMPLICATIONS

When students have an opportunity to learn in ways
that support their learning styles and interests, they may

become more invested in their learning process, as well as
the content and materials with which they are interacting
and that they are attempting to master. For the last 30
years, Renzulli and Reis have advocated the use of
interests to guide students” work and projects, and their
research suggests that more interest leads to more student
engagement and success [33, 34, 35, 36]. This study
suggests that when students are given access to an interest
based Internet program, such as Renzulli Learning, to
read, research, investigate, and produce, student
achievement improves, specifically in relation to reading
fluency, reading comprehension, and social studies
achievement.

One study reported an increased likelihood for projects-
based learning and problem-solving activities for students
with access to five or more computers in the classroom
compared to students in classrooms without access to as
many computers [41]. “Similar findings were reported in
Dirksen and Tharp’s (2000) work, indicating that general
education teachers with access to three or more classroom
computers were more skilled in integrating technology
into the curriculum through higher level thinking activities
than their colleagues with access to only one classroom
computer” [37].

Jennings and Lucca investigated the impact of virtual
field trips to support and increase student achievement,
finding improvement in treatment group students on
reading comprehension skills, measured by a standardized
reading test when compared to control group students
[17]. This study supports such findings suggesting the
power and potential of learning through the use of
technology.
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VII. LIMITATIONS

There were a few limitations to this study, including
unscheduled interruptions to the class schedule,
unforeseen potential for a novelty effect, testing fatigue,
and a diversity of tests. At both schools there were a
couple of unscheduled interruptions to the class schedule,
including an unannounced field trip and impromptu school
meetings. As a result, the length of the intervention was
only 16-weeks. Also, given the duration of the study, one
may consider that a novelty effect could have played a
role in the results. While that is possible, it is not
necessarily plausible. One could also argue that if the
intervention was longer, treatment students might have
experienced greater gains. The exact number of
assessments completed by each student throughout the
course of the study was 10, including pre and post oral
reading fluency assessments; pre and post ITBS reading
comprehension (Parts | & I1); ITBS social studies, and
ITBS science. As a result of so many pre and post
assessments, students may have experienced testing
fatigue.

One may consider it a limitation that the same passage
was read by students during the pre- and post-testing for
oral reading fluency. Perhaps some students remembered
what they read 16 weeks earlier and as a result their
familiarity with the passages may have affected the scores.
Finally, one may consider the possibility that the ITBS
science subtest required more background knowledge and
content-based information than the ITBS reading
comprehension and social studies subtests.

VII1.CONCLUSION

It is important to recognize the role technology plays in
the lives of students in elementary and middle school
grades. In The Road Ahead, Bill Gates wrote, “One thing
is clear. We don’t have the option of turning away from
the future. No one gets to vote on whether technology is
going to change our lives” [10]. Gates was correct, for
technology has changed the lives of children both in and
out of school and more teachers and researchers should
explore the relationship between technology and student
achievement.

This study suggests that using Renzulli Learning 2-3
hours per week for only 16 weeks has the potential to
increase student achievement in terms of reading fluency,
reading comprehension, and social studies achievement. If
students are reading what they enjoy and are engaged and
motivated to do so, one may conclude that achievement
gains in reading will occur.

While Renzulli Learning is not a panacea for reading
motivation among young readers and adolescents, it does
offer a variety of resources to choose from based on their
interests, learning styles, and expression styles. Thus, the
more a student reads, the more his or her reading will
improve. This study is an important first step to exploring

the Internet-based technology to improve student
achievement.
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