ACADEMIC SELF-EFFICACY AND SOCIAL SELF-CONCEPT OF
MATHEMATICALLY GIFTED HIGH SCHOOL STUDENTS

IN A SUMMER RESIDENTIAL PROGRAM

A DISSERTATION IN
Education
and
Urban Leadership and Policy Studies in Education

Presented to the Faculty of the University
of Missouri-Kansas City in partial fulfillment of
the requirements for the degree

Doctor of Philosophy

by
SILVY ANN BROOKBY

B.A., Northwestern University, 1994
A.B., Stanford University, 1996

Kansas City, Missouri
2004



UMI Number: 3133644

Copyright 2004 by
Brookby, Silvy Ann

All rights reserved.

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality illustrations and
photographs, print bleed-through, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized

copyright material had to be removed, a note will indicate the deletion.

®

UMI

UMI Microform 3133644
Copyright 2004 by ProQuest Information and Learning Company.

All rights reserved. This microform edition is protected against

unauthorized copying under Title 17, United States Code.

ProQuest Information and Learning Company
300 North Zeeb Road
P.O. Box 1346
Ann Arbor, Ml 48106-1346



© 2004
SILVY ANN BROOKBY

ALL RIGHTS RESERVED



ACADEMIC SELF-EFFICACY AND SOCIAL SELF-CONCEPT OF
MATHEMATICALLY GIFTED HIGH SCHOOL STUDENTS

IN A SUMMER RESIDENTIAL PROGRAM

Silvy Ann Brookby, Candidate for the Doctor of Philosophy Degree

University of Missouri-Kansas City, 2004
ABSTRACT

What are American schools doing now to ensure that mathematically gifted
students are provided both with the best academic training and with the best nurturing
environment to develop to their full potential as adults? In Missouri, gifted students’ are
defined by the state as the top 1 —5 percent in intellectual potential of any individual school
population. Missouri gifted programs range in intensity from a resource teacher, to a
resource room, to pullout programs, to summer residential programs or to a residential high
school. Positive and negative aspects for each program have been identified, but one of the
programs least studied is the summer residential program. A three-week summer residential
program for gifted rising juniors was started in 1984 and is called the Missouri Scholars
Academy.

The Missouri Scholars Academy takes the idea of an academically stimulating and
socially nurturing environment one step further than resource rooms or pull-out programs.
The 330 gifted students live for three weeks at the University of Missouri, Columbia where

they attend over eighty hours in classes. The students surveyed in this study were limited to
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those who chose mathematics as their major or minor. The overall question examined was
whether the Missouri Scholars Academy environment provides something worthwhile for
mathematically gifted students that the regular high school environment does not. This
research attempts to address that question by looking at two factors that may determine
whether students, gifted in mathematics continue to pursue that course of study after their
high school years. Specifically, this study analyses the aspects of the academic self-efficacy
and social self-concept of mathematically gifted, rising high school juniors who are attending
a summer residential gifted program housed at University of Missouri, Columbia.

Surveys were handed out and collected at three points: before the MSA began, the
week after the MSA finished and at the end of the fall term. Students who attended the MSA
showed statistically significant positive change in the area of social self-concept. There was
no change in mathematical self-efficacy for the MSA students. The researcher concluded

that programs like the MSA are beneficial for mathematically gifted students.
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CHAPTER 1

INTRODUCTION

James Sidis was born in 1898 to Boris and Sarah Sidis. James was a genius who
mastered higher mathematics and planetary revolutions by the age of eleven. It was
reported that he could learn a foreign language in one day. He graduated cum laude from
Harvard at the age of 16. But Sidis’ impact on the world of mathematics was short-lived.
He was ridiculed relentlessly by his peers and by the press, and eventually he became a
recluse, living off the income of menial jobs (quantonics.com/The _Prodigy Review).

This example of a child mathematical genius who produced relatively little, compared
to his capacity, is a sad illustration of the inability of American society to nurture its
brightest students. Are our schools now providing gifted students both with the best
academic training and with the best nurturing environment to develop their full potential as
adults? The demands of an increasingly technological society cry out for educators to
assign a high priority to developing the talents of all students, but especially those of gifted
mathematics students.

Children who are two standard deviations below peers of equal age, ethnic and
cultural backgrounds are considered “mentally retarded” by national laws. As a
consequence, they are given additional national and state supported aid as well as special
schooling environments (Section 504 of the Federal Rehabilitation Act of 1973). Common
sense would dictate that special programs be provided not only for the mentally

handicapped but also for the mentally gifted. Indeed, the laws in Missouri also provide for
1



gifted students (State: Sections 162.675, 162.720, and 162.975 RSMO). Here, gifted
students are defined as the top 1 —5 percent in intellectual potential of any individual school
population. Students identified as gifted in either the fine arts or academics are given
special instruction options through ear marked funding provided by the state-assisted gifted
program (services.dese.state.mo.us). These programs range in intensity from providing a
resource teacher, a resource room, a specialized class, a pull-out program, a non-residential
school, and a residential summer program to finally, a residential high school. Each
program has positive and negative elements that have been studied in varying degrees. The
program that has been scrutinized the least is the residential summer model, and relatively
little is known about this program’s impact on students’ long-term academic
accomplishments. What students does the residential summer program attract, and who
flourishes in this setting? This research focuses on Missouri’s summer residential summer
program and attempts to measure its influence on attendees in the year 2003.

In addition to the normal academic options for gifted mathematics students, Missouri
provides two intensive, full-time programs: a high school residential program and a
summer residential program. Missouri started its two-year high school residential program
for gifted mathematics and science students in the fall of 2000. Students who attend the
year-round state-funded program live at Northwest Missouri State University and take
college level classes in lieu of their last two years of high school.

For 20 years, some gifted Missouri students have been offered the Missouri Scholars
Academy (MSA). This is a three-week summer academic residential program that accepts

rising juniors (entering junior year of high school in the fall). One interesting side aspect of



this program is that student alumni remain in contact afterwards through websites and
reunion events are frequently hosted. (moscholars.org/Alumni/alumni). The MSA,
including room and board, is free to the students selected. They are only asked to bring
individual spending money. The cost of the MSA program to the state is about $1,450 per
student for the three weeks (Welch, 2002) compared to $13,000 per student for an
academic year at the year-long Missouri Academy.

What is the relative value of the two programs and what is the independent value of
each? The relatively new full-time residential program undoubtedly would benefit from
further evaluation but there is even a greater need for a systematic evaluation of the long
established three-week summer program, which has not been subjected to rigorous
empirical research, and evaluation. For instance, educators as well as state policy makers
want to know whether the summer residential environment for mathematically gifted
students enhances student potential and if so, what are the MSA’s strengths as well as
weaknesses? This research attempts to evaluate the MSA’s impact on student potential by
focusing on two key factors that influence whether students will continue their engagement
with mathematics after high school and into their adult careers. Specifically, this study
examines the Academic Self-efficacy and the Social Self-concept of mathematically gifted
high school juniors attending the 2003 summer residential program housed at the

University of Missouri- Columbia.



Research Questions

1. Does the Missouri Scholars Academy summer residential program affect
the Academic Self-efficacy of mathematically gifted, high school juniors
who attend?

2. Does the Missouri Scholars Academy summer residential program affect

the Social Self-concept of mathematically gifted, high school juniors who

attend?

Importance of Study

The Missouri Scholars Academy “reflects Missouri’s desire to strive for
excellence in education at all levels. The program is based on the premise that
Missouri’s gifted youth must be provided with special opportunities for learning and
personal development in order for them to realize their full potential.”
(ncogs.org/membership/define) This study evaluates two aspects of the mathematics
program at the MSA: Academic Self-efficacy and Social Self-concept of attendees.
Similar programs exist in many states throughout the country, including Texas, Maine
and North Carolina. It is important that programs that support the education of gifted
students be evaluated and understood so that they can continue to be funded if they

prove to be beneficial for the education of the children in the state. The key academic



terms used in this study are defined as follows:

Definition of Terms

1. Academic Self-efficacy: A student’s self-perception of what he/she needs to
do to put effort into and to complete an academic task.

2. Self-concept: How one views oneself in various domains. In this study, the
domain is specific to mathematics and the student’s view of her/his social
lives.

3. Self-esteem: How much you like yourself as compared to others. Self-
esteem is a comparative term in which an individual looks outside
herself/himself and then judges her/his own self.

4. Social Self-concept: How well you like the way that you interact with
others. Social self-concept specifically refers to the way in which an
individual rates her/his social interactions with others.

5. Self-image: How you view yourself at one point in time. Self-image may
change over short periods of time or over long periods of time, for example
adolescence.

6. Resource room: A classroom specifically set aside in an academic
environment to house materials and equipment which will enhance learning

in designated academic areas.
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Pull-out program: A curricular method whereby resource teachers select
students from the regular classroom for subject-specific educational training
and deliver specialized instruction to them outside their normal subject-area
class environment.

Non-residential schools: Magnet schools formed within school districts to
bring students with similar interests and abilities together to facilitate a
fuller development of their potential. Examples include Thomas Jefferson
High School for Science and Technology in Alexandria, Virginia, the Duke
Ellington School for the Arts in Washington, D.C., and Lincoln College
Preparatory School in Kansas City, Missouri.

Residential Summer Program: State funded programs designed for students
within the state to attend and experience some special academic or arts
program that is housed at a state funded facility such as on a University or
College campus. Students live in the provided housing for varying number
of weeks typically during the summer between high school or middle
school years. The programs could focus on the arts or the sciences; in this
study the program was specifically targeted for academically talented
youth.

Residential Schools: State funded high schools where students complete
specific course work centered around either a sciences or arts curriculum.
Students live full-time at the facility (typically a College or University

campus) and, in the case of Missouri, receive both a high school diploma



and an Associate of Arts degree upon graduation. Other states have similar

programs, including Texas and Maine.

Summary

For several decades the State of Missouri has identified gifted students from
throughout the state and given them an opportunity to develop their special talents in a
three week, fully paid summer residential program, at the University of Missouri,
Columbia. Students choose their areas of interest and receive advanced, specialized
instruction. The program has as a goal focusing on the “unique personal and social issues
and responsibilities faced by academically gifted students.”
(dese.state.mo.us/news/MSAMFA) Not only is the program designed to help students in
their academic area but also to help them develop their social self-concepts.

This study surveyed the students enrolled in the summer 2003 mathematics program
at the Missouri Scholars Academy (MSA). The research evaluated the impact of the
program on both their Academic Self-efficacy and their Social Self-concept. Harter’s 1988
Self-Perception Profile for Adolescents, the Betz and Hackett Mathematics Self-efficacy
scale of 1992 and open-ended questions were the testing instruments chosen to measure
these two concepts. The tests were administered three times: first, before the program
began, second, right after the students returned home from the three-week program, and

third, at the end of the fall semester at their local school.



The hypothesis tested was that MSA’s mathematically talented students would have
lowered mathematical self-efficacy but raised social self-concept over the testing period.
This study is intended to help educators and academic policy makers determine the best
programs for academically talented youth. This study also will help clarify what special
programs are most worthwhile for gifted students in order to enhance their individual

potential and thereby contribute more as adults to American society at large.



CHAPTER 2

REVIEW OF LITERATURE

Identification of Mathematically Gifted Youth

For a meaningful study of mathematically gifted youth, one must first set parameters
for the characteristics of the study group. In a 1982 article Gerard Consuegra listed ten
characteristics he gleaned from his extensive research on how to identify students gifted in
mathematics and science. Consuegra lists groups separately, with mathematics students
having the following characteristics: “1. Use numbers skillfully, 2. Understand math
concepts well, 3. Apply math concepts, 4. Use insight to solve problems, 5. Interrelate math
concepts, 6. Think abstractly, 7. Enjoy numbers, 8. Form hypotheses, 9. Understand
proportions, and 10. Conduct experiments carefully.” (Consuegra, 1982, p.187). This list
of traits describes students who are interested in and have the potential to explore the world
of mathematics at an accelerated pace compared to their chronological peers. These
characteristics imply that such students have both a strong intellectual ability in
mathematics as well as a strong desire to study mathematics. Other researchers have
emphasized similar characteristics but have also expanded the list to include such notions
as, “Strive(s) for elegant solutions,” and “Tire(s) both mentally and physically less readily
during mathematical activity than during other kinds of lessons” (Lester & Schroeder, 1983
p.27). The latter authors conclude with three main thoughts concerning mathematically
gifted students. They assert that this special group of students (1) is unlike other students

in that its members think about mathematics in a very different way; (2) is not accurately

9



measured by standardized tests; and (3) is in need of instruction that is accelerated and
enriched (Lester & Schroeder, 1983 p.27-8). This research clearly supports the need to
identify and educate this particular group of learners in special and specific ways.

In 1983, several German researchers created a program in Germany for gifted
mathematics students based on the Johns Hopkins Study of Mathematically Precocious
Youth (SMPY) program. The researchers translated the SAT into German for use as one of
the testing criteria for students screened for acceptance into their program. The researchers
also used teacher recommendations, and self- nomination to recruit for testing. The GSAT
(German version) was coupled with an internally developed test that measured students for
six characteristics. These characteristics include the ability to organize material, to
recognize patterns, and to change a problem to fit a new rule. They also include the ability
to reverse processes, to construct related problems, and to understand complex structures
(Wagner & Zimmermann, 1986. p. 246). These combined traits and assessments gave
Wagner and Zimmermann a basis for identifying and selecting those students who were,
according to their outlined criteria, mathematically gifted. Understanding the background,
ability and desire of students to participate in a specialized mathematics program is
essential for researchers and teachers. Any program for a specific population should be
designed to ensure that its subjects are interested in and capable of the academic work

being asked of them.
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Academic Self-Efficacy

Bandura (1986) defined self-efficacy as students’ beliefs about their capabilities to
perform academic tasks successfully. Bandura (1977) proposed that self-efficacy is a
predictor of whether individuals will attempt a task, how much effort they will put into that
task, and the degree to which they will persevere on the task. Bandura (1977) says, “It has
now been amply documented that cognitive processes play a prominent role in the
acquisition and retention of new behavior patterns.” (p. 192). Most of these experiences
are gained through observing others and then modeling behavior after them. Persons often
then refine their responses based on positive or negative feedback from others. Eventually
responses from other persons may become more important to the individual than modeling
behavior from observing other persons. Bandura believes these are all cognitive responses
that last over a long period of time. For example, an immediate response will be
remembered and will be acted upon much later in a person’s lifetime. In other words, all
the combined cognitive experiences from behavior experiences will influence responses to
a momentary signal.

Individuals can set self-evaluative goals as well. Outside rewards combine
with self- rewarding experiences to create inducements for behavior and goal setting.
Bandura suggests that the concept of self-efficacy be assigned a central role that the
expectation “is the conviction that one can successfully execute the behavior required to
produce the outcomes.” (p. 193) Persons might fear an outcome of a certain behavior but if
their perceived self-efficacy is high, they will try a task anyway because they judge

themselves “capable of handling situations that would otherwise be intimidating.” (p. 194)
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Bandura emphasizes that the individual must have the capacity to do the task and the
willingness to keep at it as well as having the incentive to perform. If individuals can
increase their self-efficacy, Bandura believes they will be more willing to try “threatening”
activities.

Efficacy expectations vary as to magnitude, generality and strength. All three of
these aspects of behavior must be measured to determine the level of self-efficacy.
Magnitude refers to the level of difficulty of the task, generality to the mastery difficulty
and strength to how much a person really wants to perform a certain task. All three of
these aspects are interrelated and must be studied together. Information about these three
aspects of efficacy expectations is based on four sources according to Bandura. These four
sources are: performance accomplishments, vicarious experience, verbal persuasion, and
physiological states. Performance accomplishments are important because positive
feedback builds up a bank of self-efficacy for the occasional failure. This technique is used
extensively in treating fear of objects or situations, for example, fear of animals.

Vicarious experiences occur when individuals see others performing a certain task
and imagine they can do it as well. Direct evidence of these positive results in determining
self-efficacy is often hard to measure, but avoidance behavior can often be altered through
modeling positive behavior.

Verbal persuasion exists when a person is influenced to believe that they “can do it.”
This external stimulation is much less effective than efficacy expectations experienced
through one’s own accomplishments. If persons are told they can accomplish something

and then are given the tools to actually do it, they will be more successful than those who
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are just told they can do it.

Emotional arousal in stressful or taxing situations can affect self-efficacy. Modeling
and experienced mastery can reduce arousal in these stressful situations. If persons
constantly avoid stressful activities, they will not develop coping skills and are likely to
continue to fear these activities. Individuals need to develop the belief that they are less
vulnerable than they previously assumed. This may lead to successful performance that
will strengthen self-efficacy.

Bandura emphasizes that none of the sources of information he identifies will work in
improving self-efficacy if an experience “contradicts firmly established expectations of
self-efficacy (p. 200).” Cognitively, persons who believe that certain experiences will lead
to a definite outcome will find that none of the four behavior modification techniques will
work while they remain convinced. They are likely to perform only those tasks that they
are sure to accomplish. Self-efficacy will be improved only when the individual attributes
success to his own skill and research shows that succeeding at easy tasks does not increase
one’s sense of self-efficacy. (p. 201).

The current study was designed to explore the hypothesis that hard tasks will lower
self-efficacy. Indeed, Bandura showed that lasting change in self-efficacy resulted when
individuals were initially given powerful induction procedures, then these aids were
successfully removed and, finally, self-mastery was promoted. This series of steps also
reduced emotional arousal. The author believes that a high level of self-efficacy will
produce positive results in leading students to try tasks they previously felt they could not

do.
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Bandura has claimed “self-efficacy beliefs play an influential role in human agency.”
(Pajares, 1996, p. 341) That is, people react to each other depending upon their sense of
self-efficacy. Pajares (1996) sought to test the predictive and mediational role that
Bandura’s hypothesis would play in the mathematical problem-solving skills of middle
school gifted students mainstreamed with regular education students in algebra classes (p.
325). Pajares tested 66 gifted and 232 regular education students (150 males and 147
females) during two class periods on two successive days during the second semester of an
academic year. The first day students completed a descriptive questionnaire on the self-
efficacy for self-regulated learning measures. On the second day the mathematics self-
efficacy instrument was given and following that, a set of mathematics problems.

Predicted results were confirmed: ““... mathematics self-efficacy beliefs of gifted
students made an independent contribution to the prediction of their mathematics problem-
solving performance in a model that controlled for the effects of mathematics anxiety,
cognitive ability, prior mathematics achievement, self-efficacy for self-regulated learning,
and sex.” (p. 338) Both the regular education students and gifted students showed that
“...girls may report lower math confidence when performance scores do not warrant it and
similar confidence when performance scores warrant greater confidence.” (p. 339)

Boys were more confident than girls about their ability to solve problems; girls
predicted their capabilities more accurately. (Bandura thinks this overconfidence can be a
good thing if it increases persistence and effort). Fully one third of the gifted girls
underestimated their ability to solve the mathematics problems. Other researchers have

postulated that such under estimation may lead to girls’ avoiding math courses in college
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(p. 340).

Pajares (1996) concluded that his study supported and strengthened Bandura’s ideas
that self-efficacy plays an important role in human behavior. Pajares’ study reinforced
previous studies that showed a significant relationship between self-efficacy and related
academic performance. Pajares’ cautions that schools should identify students’ beliefs as
important components of motivation and behavior. School performance in mathematics
might be improved if steps were taken to relate self-efficacy to behavior modification
practices.

The importance of academic self-efficacy lies in the fact that it helps explain a
student’s learning and performance on achievement-related behaviors (Schunk, 1989). A
positive academic self-efficacy bodes well for future performance of students both
academically and in their future career choice. Self-efficacy beliefs can “strongly influence
the choices people make, the effort they expend, the strength of their perseverance in the
face of adversity, and the degree of anxiety they experience” (Pajares & Miller, 1995, p.
190). Pajares and Miller add the dimension of anxiety to Bandura’s previous definition.
Self-efficacy has been linked to various academic behaviors, including choice of math-
related majors and careers (Hackett, 1985; O’Brien, Kopala & Martinez-Pons, 1999).
Helping to build positive academic self-efficacy in mathematically gifted students assists
them in developing their full academic potential. Understanding their self-efficacy should
enable educators to teach gifted students in a more appropriate manner (Schunk, 1989).

Researchers have found evidence to support the notion that gifted students have a

more positive academic self-efficacy than their average-ability counterparts (Coleman,
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1995; Junge & Dretzke, 1995; Malpass, O’Neil & Hocevar, 1999; Karnes & Wherry, 1981;
Kelly & Colangelo, 1984; Dai, 2001; Williams, 1998; Pajares, 1996). They have also
found a positive relationship between academic ability and academic and social self-
concept. Gifted students have proven to be accurate in their reporting of self-efficacy
(Pajares, 1996), though in one study gifted students reported higher than actual academic
self-concepts compared to performance (Williams, 1998). Junge and Dretzke (1995)
investigated the mathematical self-efficacy of gifted males and females, finding that
although both gifted groups showed high mathematical self-efficacy, males had stronger
self-efficacy expectations than females.

Research has shown that gifted students have high academic self-efficacy (Coleman,
1995) and that there is a positive link with math-related majors (Hackett, 1985) and career
choice (O’Brien, Kopala & Martinez-Pons, 1999). We also know that self-efficacy beliefs
influence many choices students make for themselves (Pajares & Miller, 1995). The use of
self-efficacy beliefs as an indicator of self-perception is well documented. In trying to
provide the optimal learning environment for mathematically gifted youth, investigating a

students’ self-efficacy remains a valid determiner.

Mathematics Self-Efficacy

As defined before by Bandura (see introduction), self-efficacy is students’ “judgment
of their capability to organize and execute courses of action required to attain designated

types of performances” (1986, p. 391). Hackett and Betz define mathematics self-efficacy
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even more specifically as, “a situational or problem-specific assessment of an individual’s
confidence in her or his ability to successfully perform or accomplish a particular
mathematical task or problem” (p. 262).

Beginning with the premise that intelligence can be viewed as either changeable or
stable, Ablard and Mills found in a 1995 research study that gifted students rated
themselves along the normal distribution curve, with the majority of students having
borderline opinions about whether their intelligence could change or not.  Students who
believe that intelligence is changeable, or incremental, are more likely to work on
challenging problems and put more effort into their work (p.138). Students who believe
intelligence is more stable are less likely to take risks with their schoolwork. Ablard and
Mills asked 153 students through a questionnaire to rate themselves along a six point Likert
scale. The results showed that the students had a slight preference towards the instability
view, but forty-eight percent had a borderline view of stability (p.143). The authors found
no difference between males and females.

Whether students view their intelligence as stable or not is important for
understanding classroom performance, and perhaps long-term achievement (p. 147).
Ablard and Mills conclude that knowing how gifted students evaluate their intelligence has
ramifications for the future schooling of the gifted as well as for their progress thereafter.
Previous studies have found that beliefs about stability of intelligence are related to effort
and preference for challenge. This study found that the older students were the more they
believed intelligence was stable. Then why did some perceive their academic work as a

“failure”? The highly intelligent students in the study were often not challenged in their
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home schools and therefore felt “failure” in terms of what they knew their abilities to be.
The current study assesses changes in self-efficacy as it relates to challenges in
mathematically gifted students. The assumption is that they will be challenged in their
summer program. Will their self-efficacy scores change?

Solano reports in her 1983 article on the differences between mathematically gifted
males and females and their views of self-esteem and self-concept. The author investigated
whether mathematically gifted students were more likely to suffer from personal
adjustment problems than were their average ability counterparts. The researcher found
that the self-esteem of the gifted students was no different between males and females, and
that there was no correlation between level of giftedness and self-esteem level (p.37).
(Level of giftedness in this study was a score in the 98" or 99" percentile on an in-grade,
standardized mathematics test given by the Maryland Mathematical Talent Search.) The
author did find that mathematically gifted males, but not females, described themselves as
“intelligent” (p.37). Solano also found that, contrasted with previous research, her group of
gifted students was not “critical” or “emotionally detached” from their peers (p.40). Allin
all, Solano’s research showed that gifted males are similar in both self-esteem and self-
concept to their average ability peers. Mathematically gifted females are similar to their
same ability males, but differ in both self-esteem and self-concept from their average
ability female peers (p. 41). The current study also analyzes for gender differences.

Hackett (1986) begins her research article by noting that it has been well documented
that there are gender differences in self-efficacy and that these differences affect career

choice. Hackett makes a clear statement about the closure of male-dominated fields
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because of the lack of preparedness of females in their mathematics background. She
hypothesizes that this is due in large part to the lower mathematics self-efficacy that
females traditionally have shown at the high school and college level. To test this
hypothesis, Hackett asked 117 subjects from a University “Introduction to Psychology”
course to complete the MSES and the Fennema-Sherma Mathematics Attitude Scale as
well as the Bem Sex Role Inventory.

Hackett found “(g)ender—related socialization influences in combination with amount
of mathematics preparation predicts level of mathematics achievement, which is, in turn,
related to self-efficacy” (p. 53). She concluded that this self-efficacy predicts mathematics
anxiety and math-related major choices. One of Hackett’s other conclusions is that
mathematics self-efficacy is much more predictive of mathematics career choice than is
ability (55). This conclusion is especially relevant to the present research which focuses on
similar conclusions gathered from the data collected from the MSES; concerning predicting
future career choice from level of mathematics self-efficacy.

In 1995, Pajares and Miller conducted a research study on 391 university students that
compared three types of mathematics self-efficacy judgments. The researchers
hypothesized and found that students’ confidence to succeed in mathematics courses was
the strongest predictor of choice to select mathematics as a major, as contrasted with
students’ confidence to solve or perform a math-related task (p. 190). This research
supports the results of Bandura’s 1986 study in which he concludes that an individual’s
self-perception is a better predictor of behavior than actual ability. He found this to be true

because self-beliefs are critical aspects of individuals’ decision to use their knowledge and

19



skills. The students completed the MSES-R, Dowling’s Mathematics Outcome Measure
and declared major. Dowling’s Mathematics Outcome Measure is an eighteen-item
multiple-choice instrument consisting of three subscales measuring mathematics
components, cognitive demand, and problem context. (194).

Randhawa, Beamer and Lundberg (1993) studied 225 Canadian high school seniors in
nine Math 30 classes, part of a pre-college track. Over the course of three days, the
researchers had students complete two attitude measures, one mathematics self-efficacy
scale, and a mathematics achievement test. The achievement test, developed for this study,
had 40 items correlated into two final dimensions, cognitive and content areas. The MSES
was used for three areas of measured self-efficacy: performance of everyday mathematics
tasks, solving of mathematics academic problems and completion of math-related high
school courses. The two attitude surveys used were the Mathematics Attitude Inventory
and the Mathematics Attitude Survey, the first having 48 items and the second 23. Using
these measures, the authors found via a LISREL model, that mathematics self-efficacy was
a mediator between mathematics attitude and mathematics achievement (p.46). They also
found no statistical difference between males and females in their model.

Four hundred and fifteen 11™ grade students at twelve parochial high schools
participated in a study conducted by O’Brien, Kopala and Martinez-Pons (1999) who
attempted to understand the role of gender and ethnic identity on interest in a science or
mathematics career. The authors hypothesized that both these elements influence a
student’s career decision. They also hypothesized that mathematics self-efficacy was a

mediating factor in the predicted outcome.
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O’Brien, Kopala and Martinez-Pons administered the MSES (for measuring
mathematics self-efficacy), the MEIM (Multigroup Ethnic Identity Measure) and the
Jackson Vocation Interest Survey (p. 233). They found significant correlation between
career interest and self-efficacy, the PSAT and gender as well as self-efficacy with PSAT
and ethnic identity. This led the authors to three conclusions. The first was that a career
interest in science is predicted solely by science-math self-efficacy. The second was that
self-efficacy is predicted by academic performance and ethnic identity. Their final
conclusion was that academic performance is predicted by income level (p. 235). With
these conclusions in mind, the authors noted that emphasis on increasing the mathematics
self-efficacy in minorities and females was a pathway for positive change for science and
engineering future careers.

Junge and Dretzke (1995) surveyed one hundred thirteen 9™ through 12 grade gifted
males and females using the MSES. The authors were interested in understanding whether
there was any difference in mathematics self-efficacy between gifted males and females.
The authors found that overall females had lower mathematics self-efficacy than males on
most items on the MSES survey. The authors also found, however, that both the gifted
males and females had higher self-efficacy reports than the average ability undergraduate
students Betz and Hackett initially tested in their 1983 survey (p. 25). This was especially
true regarding the gifted students confidence in achieving a “B” on college level
mathematics courses. The only items in which females scored higher than males were on
traditionally-oriented female tasks, for example, grocery shopping. The authors note that

some of these distinctions could be due to experience in task completion.
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Sloan was interested in studying the relationship between mathematics ability and
self-esteem and self-concept. She defined self-esteem as, “the overall favorability of self-
image” (p. 34) and self-concept as, “the content of that self-image” (p. 34). The researcher
wanted to determine whether there was a link between low self-concept and poor self-
esteem with levels of math ability. There were three groups of students who participated in
the study by completing her Adjective Checklist. This list is made up of 300 personality
traits. Students were instructed to check only those traits they believed were self-
descriptive. Two hundred sixteen, thirteen to sixteen year old gifted, able and average-
ability students completed the checklist.

In terms of self-esteem, Solano found that there was no main effect by sex, but that
there was for level of ability. The author concluded that high ability males and females
show no difference in self-esteem, but when the highly gifted and able females were
compared to their average ability peers, there was negative change (p. 36). Solano also
noted that average ability males had higher self-esteem than average ability females. In
terms of self-concept, the gifted students were not more critical or emotionally detached
than their peers, as previous research had shown.

Previous research demonstrated that even among talented youth, more males than
females majored in mathematics at the college level (Brody and Benbow, 1987).
Lupkowski and Schumacker postulated that this discrepancy was due to a higher level of
mathematics anxiety among females. The authors hoped to determine whether
mathematically gifted students showed mathematics anxiety levels similar to their average

ability peers. Sixty-six (44 males and 22 females) students at the Texas Academy of
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Mathematics and Science participated in the study. The students completed the MARS
scale, which was designed by its authors, “to measure anxiety associated with manipulation
of numbers and the use of mathematical concepts” (p.566).

Lupkowski and Schumacker (1991) found that on average, their TAMS students were
less mathematically anxious than average-ability college students. Their research also
showed that gifted females had a greater tendency than gifted males to be more anxious,
although this gender comparison was not statistically significant.

Pajares and Urdan (1996) conducted a factor analysis on the MAS or Mathematics
Anxiety Scale, first created by Betz in 1978. This Likert-type scale consists of ten items,
five worded positively and five worded negatively. The researchers conducted this survey
on 1,047 students, 391 undergraduates, 329 high school and 327 middle school students,
fairly evenly split between males and females. Pajares and Urdan compared this scale with
the MSES (Mathematics Self-Efficacy Scale) for self-efficacy, and the Self-Description
Questionnaire III, for mathematics self-concept. There was also a comparison to problem
solving.

An exploratory factor analysis was done in comparison with the ten item MAS. All
in all, the authors found the internal consistency of the MAS to be complete. Pajares and
Urdan then conclude that the MAS does indeed accurately measure mathematics anxiety,
although only at the high school and undergraduate levels (p. 43). The authors also note
that high school and college level females reported higher anxiety levels than their male

counterparts (p. 44).

23



General Self-Concept

Self-concept, self-esteem, self-efficacy, self-awareness, and social self-concept are all
aspects of the self that are of interest to educators as they relate to achievement in both
normal, below normal and gifted school children. Child development researchers have
attempted for many years to define and differentiate these concepts and have developed
various types of measuring devices to try to quantify children’s success with or lack of
ability to interact with others and to achieve in school in so far as it is related to their self-
concept.

Jersild (1952), a well-known author of the last century, collected children’s
statements about what they liked and disliked about themselves. He grouped them under
eleven categories that he considered to be aspects of the self. Piers and Harris (1963) used
Jersild’s categories to write simple, declarative statements for oral administration to third,
fourth, and sixth grade classes as a measuring device for self-concept. These authors
revised this “The Way I Feel About Myself” inventory several times after the first use and
developed scoring devices. They then related scores to IQ scores and tested for validity.
The test was finally perfected for these ages and the results described child-centered rather
than adult-centered factors indicating self-esteem in very young children. (Previous tests
had relied on adult models.)

In 1983, Manaster and Powell concentrated on one aspect of the self-concept as it
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related to academic abilities. The team determined that self-concept was multidimensional
and they hoped to separate out various dimensions and focus on just one. The researchers
studied the maladjustment of some mentally gifted students who were “out of stage,” “out
of phase,” or “out of sync” (p. 71) with their peers because they did not fit in socially. The
authors felt this might lead to alienation from society for these gifted children. They
hypothesized that teachers and parents may have unrealistic expectations for their gifted
children. When the children cannot meet their expectations, the children do not cope well.
Manaster and Powell concluded that the solution to the self-concept problem for the
maladjusted was to encourage these children to be socially imperfect but with academic
gifts.

In their 1984 investigation, Petersen, Schulenberg, Abramowitz, Offer and Jarcho
developed a device to measure self-image in young adolescents. This research group felt
the available instruments to measure self-image were not tuned accurately for young
adolescents since previous instruments were for either children or adults. They developed
the SIQYA (Self-Image Questionnaire for Young Adolescents) as an adaptation of the
Offer Self-Image Questionnaire (OSIQ) of 1981. They defined self-image as, “a
phenomenological organization of individuals’ experiences and ideas about themselves in
all aspects of their lives” (p. 94). They agreed with previous researchers that self-image (or
self-concept) was multi-dimensional involving both social interactions and self-reflections.
The authors drew a distinction between self-image (self-concept) and self-esteem that they
found to be unidimensional. Self-esteem focuses narrowly on the person’s own evaluation

of the self. Self-image develops through social interactions and changes.
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Petersen et al focused their test on the middle school years because of the stresses of
change for children at this stage in their life. Physically (puberty) and intellectually
(abstract thinking) children change dramatically during these years. This usually leads to a
change in self-concept. Previous research upon which they based their test showed an
increase in self-esteem over these adolescent years. The most commonly used test to
measure this adjustment had been the OSIQ developed by Rosenberg in1979. Petersen et
al adjusted their questionnaire downward to sixth graders and developed the SIQYA. After
testing, they found their instrument to be reliable and correlated with the Rosenberg Self-
Esteem Inventory. The authors therefore concluded their instrument could identify patterns
that related better to younger adolescents.

The term self-esteem was also used by Connolly, White and Stevens (1987) in their
study with adolescents using a newly developed self-report, diary-type method of
collecting data. With younger children direct observation was often used to determine self-
esteem, but these authors questioned whether this method was good for adolescents.
Accordingly, the researchers developed a checklist of social activities for the adolescent
students to complete. The activities described depended on interactions with other
students. The test was given to a group of adolescents and then was repeated a year later
with a new group of students. Teachers were also asked to evaluate the students using the
Adjustment Scale for Sociometric Evaluation of Secondary School Students (Prinz, Swann,
Liebert, Weintraub and Neale, 1978). 1Q (The Quick Test) was also given to students.
These established tests were used as validity testers. The authors concluded that the self-

report methodology was effective. (The current study also uses a self-report method.)
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Social activities occurred much more frequently than isolated activities in the adolescents
with high self-esteem. They concluded that, “lowered social activity and active
engagement in solitary activities may be predicators of lowered social adjustment” (p.92).
Thus, social activity and psychological well-being seem to be related. Students who
reported more social activity had a higher self-esteem and vice-versa.

Cornell (1990) reported on self-esteem in a group of high ability students attending a
summer program at the University of Virginia, a program similar to that of the Missouri
Scholars Academy. Cornell focused on a small group of these students who were unable to
make friends during the two-week program. The researcher used a self-report system
where students nominated best friends and ranked all the students on a 5-point scale of
likeability. Self-report personality questionnaires were administered along with Harter’s
(1982) Perceived Self-Competence Scale for Children. Harter’s scale measures academic
self-concept, social self-concept, physical appearance and athletic self-concept. Teachers
rated the students using the BASE (Behavioral Academic Self-Esteem Questionnaire).
Findings indicated unpopular students differed in family social status (father’s job) and
social self-concept (poor). Their concept of their academic abilities, physical appearance
and athletic abilities were comparable to other students. Teachers rated these students
lower too. It was suggested that their behavior in class affected their inappropriate and thus
unpopular behavior with teachers as well.

Data from a very large study of eighth grade students completed in 1988 were re-
analyzed by Sayler and Brookshire (1993) to separate out three groups: accelerated (those

who had skipped grades), gifted (as determined by NELS: 88) and regular. Pertinent items
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in the survey that related to social, emotional and behavioral factors were analyzed to see if
there were differences in the groups. The authors found that accelerated students and those
in gifted classes, “had better perceptions of their social relationships and emotional
development and tended to have fewer serious school behavior problems than regular
students” (p.150). (The current research does not differentiate between gifted students.)

Sekowski (1995), in his study of Polish gifted students, concentrated on determining
how these children can achieve their potential through developing high self-esteem. At the
age of three to four, self-awareness appears and over the years it is gradually differentiated
and transformed. Both physical and mental spheres develop and can be negatively
impacted by excessive physical punishment. The author advised the parents and the
government in control of schools to promote the self-esteem of these gifted students so they
could contribute to the benefit of Eastern European societies. (The current research also
focuses on self-esteem. Especially in the open-ended questions, the students are asked
what they plan to do in the future, how they feel they fit in at school, both at the MSA and
then at their home school and whether or not the MSA helped them in their personal
relationships. The current study did not involve the parents nor did it make
recommendations to the State.)

Coping with giftedness is still not well understood. The Indiana Academy for
Science, Mathematics, and Humanities, a residential high school for 300 top 11" and 12%
graders from across the State, was the setting for a study by Manor-Bullock, Look and
Dixon (1995). Three instruments, a survey, the Social Interaction Questionnaire, open-

ended questions and a follow-up series of questions were given to willing participants to
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determine if they felt socially stigmatized. The authors indicated that previous research
had shown that gifted students do not think they are socially different, but feel their peers
see them as different. These researchers wanted to find if this was true for this group as
well. In a previous study (Coleman & Cross, 1988), gifted students attending a summer
program felt they were labeled as “geeks” even though they did not want to be so labeled.
Coleman and Cross found that the summer students did not want to be labeled because this
led to stigmatization. They felt other students in their regular high school saw them as
studious. Both of these results were reflected in the Indiana study. The difficulty in
comparing the two groups of students was that the Indiana students actually left the high
schools where they felt negative pressure from the other students. The Indiana residential
program students were, “more willing to admit to feeling different from their peers”
(p.335). The authors hypothesize that because they felt different they were willing to leave
their home school and board at a school with like peers. At the boarding school the
students could find like-minded friends. (Two of the students in the present study left their
high schools after the MSA and are now attending the Missouri residential high school for
gifted mathematics and science students.)

Self-esteem as a distinct factor of self- concept was the focus of research by DuBois,
Felner, Brand, Phillips and Lease (1996). The authors first note the lengthy efforts to
develop measures for self-concept. They argue that a similar methodological approach is
needed to measure the multidimensional aspects of self-esteem. Self-esteem was defined
as, “the result of a process in which the content of the self-concept is evaluated or judged

against personal standards and values” (p. 545). It is possible therefore for individuals to
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have a positive self-concept but because of the stringent standards and values they set for
themselves to have a low self-esteem. (In Petersen et al reviewed above, self-esteem was
unidimensional). DuBois et al felt that available tests for self-esteem did not measure the
evaluative aspects of self-perception. Another shortcoming of previous tests was the
misplaced focus of available tests on global self-esteem rather than on the multiple
dimensions of self-evaluation.

Thus, these authors’ goal was to develop a multidimensional measure of self-esteem
for young adolescents that they called the SEQ (Self-Esteem Questionnaire). The measure
evaluates the self according to family, school and peer group, sports/athletics and body
image. Global self-esteem is also included as a factor. The SEQ was tested anonymously
on a large group of 5™ to 8™ graders. The test was read aloud to these children. A 4-point
scale (strongly agree to strongly disagree) was used as the answer format. A second
smaller sample of students in grades seven to nine were given the same questionnaire but
interviews were conducted with these students. Teachers and parents rated this second
group on self-esteem and behavioral adjustment. The results were tested for validity and
reliability.

The results were promising overall in testing self-esteem within a developmental-
ecological framework. Differences with previous studies and with groups analyzed were
outlined. “...[H]igher ratings of global self-esteem were found to be associated with
reports of greater perceived social support and fewer daily stressors and negative major
events” (p.571). Overall feelings of self-worth and specific dimensions of self-esteem

coincided.
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The Harter Self Perception Profile for Adolescents (SPPA) was used to study twenty-
five gifted students in a congregated (gifted students grouped together) classroom in
Canada by Wright and Leroux (1997). Twenty-five gifted adolescents from the ninth grade
were chosen based on testing results given in the third and sixth grades. They had to meet
qualifications in mathematics and science for the program. All were given the Harter Self
Perception Profile for Adolescents (SPPA). Then six students (three males and three
females) were selected out for interviews. These interviews were recorded and subjected to
analysis to compare results with the eight domains of the Harter SPPA. In the end, only
three areas could be categorized from the responses and these were generalized to
psychological, social, and coping self. The researchers administered the SPPA at the
beginning and the end of the school year. The semi-structured interviews followed the
final test. The congregated classroom revealed positive and negative impacts for these
gifted students. Both male and female gifted students showed a decline in Scholastic
Competence. The researchers felt this showed the students were moving towards a more
realistic self appraisal. Overall Global Self-Worth scores for males dropped toward the
norm while females rose above the curve. The students expressed feelings of alienation by
being separated out from the rest of the school. The Physical Appearance scores showed
improvement and the Social Acceptance scores remained below the normal scores. Males
also had a decrease in Behavioral Conduct over the year. A positive note was the self-
concept score for Close Friendship for the girls, which improved notably over the course of
the year. At the end of the year teachers were again called upon to balance group needs

with those of the gifted individual.
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Lewis and Knight (2000) take up the reoccurring question of whether there is a
difference between self-concept and self-esteem. DuBois et al (1996) clearly think there is
a difference and developed the SEQ to measure this unique (to them) concept. Lewis and
Knight focus rather on the subscale score of Global Self-concept as found in the Piers-
Harris Children’s Self-Concept Scale. The 1969 Piers-Harris Children’s Self-Concept Scale
was developed for students in grades 4 through 12. Eighty statements requiring “yes” or
“no” answers yield scores for Global Self-concept. Six subscales including Behavior,
Intellectual and School Status, Physical Appearance and Attributes, Anxiety, Popularity,
and Happiness and Satisfaction are a part of the test. Test results are reported as raw
scores, percentiles, normalized T-scores, or stanines. Lewis and Knight specifically
hypothesize that gender and age/grade show differences between global and domain
(subscale) scores. The authors chart results of previous studies using this device and
analyze data for age and gender (where possible). Lewis and Knight administered the
Piers-Harris device to over 300 gifted students. Gender differences were found on the three
subscales of Behavior, Intellectual and School Status (females scored higher) and Anxiety
(males scored higher). The Behavior dimension received higher scores with elementary
and high school students as compared with junior high school students.

Self-concept, self-esteem, self-efficacy and self-awareness are terms that are often
used interchangeably to describe perceptions of the self that develop as children grow and
mature over time, particularly during the junior and high school years. The selfiis
principally influenced by parents, teachers and peers. Certain previously reported research

distinguished self-esteem as a more value laden aspect of the self-concept. However, all
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researchers concur that these concepts are multidimensional and that each child places
individual weight on the varying parts. Once self-concept is fixed, perhaps by the late high
school years, it is difficult to change. Adults ought to be aware of unfolding of the self-
concept process and to take it into account in both the home and in the school environment.

Susan Harter, University of Denver, is one of the leading developers of testing
devices to measure self-perception beginning with her 1981 test for elementary age
children. She has continued her research for several decades and has now expanded the
tests for use with older children. The Harter test used in this study was published in 1988
and is specifically designed for use with adolescents. The theoretical background for the
development of the Harter tests is briefly discussed below as she has achieved excellent
results in this important field of self-perception research.

The purpose of Harter’s 1981 study was to develop a self-report measure for the
elementary age child. Harter hypothesized that “children with an intrinsic orientation in a
given domain would have higher perceived competence in that domain. Conversely,
children with an extrinsic orientation would have lower feelings of competence” (p.301).
Harter especially wanted to develop a test that would not be biased toward eliciting socially
desirable responses. The test samples included over 3,000 third grade through junior high
students from four states: California, Colorado, Connecticut and New York.

The testing instrument proved to be reliable and valid in measuring individual
variations in both intrinsic and extrinsic orientation toward learning and mastery in the
classroom. Results showed that on the first of three dimensions (called one factor) there

was a shift from intrinsic to extrinsic from grades 3 to 9. The dimensions were,
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“preference for challenge verses preference for easy work, curiosity/interest verses teacher
approval, independent mastery attempts verses dependence on the teacher” (p. 300) The
final two factors were, “independent judgment verses reliance on the teacher’s judgment,
and internal verses external criteria for success/failure” (p.300). These two factors were
determined to be cognitive-informational in nature and from grades 3 to 9 students shifted
from extrinsic to intrinsic on these factors.

In 1982, Harter developed a new instrument to measure three domains of self-esteem
as shown through competence motivation. Her scale, extensively tested among groups of
third through sixth graders in California, Colorado and New York for validity and
reliability was revised and retested for final questions format. Again one of her major
purposes was to design a format that would not elicit socially desirable responses from
children as she felt this was a serious drawback of other available tests.

Harter’s 1982 instrument tests three domains of a child’s perceived competence:
cognitive, social and physical domains. She hoped to determine the child’s sense of
general self-worth. She also developed a teachers’ questionnaire to check differences
between their perceptions and those of the children. Harter reported that her test
accomplished the goal of deciphering children’s’ self-evaluation of their self-worth in the
school environment. Among the four areas tapped by the scale were: cognitive competence
in school, social competence with peers, physical competence in sports, and general self-
worth (p.95).

While Harter’s test was designed for elementary school children, it has been used

with junior high students with some success and even with limited success with mentally
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retarded students. Harter concludes with the observation that program evaluation efforts
should be aimed at fostering a realistic sense of competence rather than encompassing an
enhancement of self-worth by itself.

Harter, Winters, and Whitesell (1998) investigated domain-specific self-concepts
using a multidimensional model. The authors used a Global Self-worth single score
average but wanted to break down the sub domain-specific self-perceptions into four
groups to determine which were more highly related to the global evaluation than others.
The authors hypothesized that adolescents would rate their self-worth differently than
teachers, parents, male classmates and female classmates. Their results indicated that many
adolescents do judge their self-worth differently across the four groups. However, these
evaluations were not totally distinct from one another. Some adolescents adopt the
“looking glass™ self perspective (need to have others evaluate them positively) while others
adopt the perspective that if one likes oneself as a person, then others will also.

The “looking glass” group reported lower levels of approval and global self-
worth. Harter asserts that these children need to internalize their external evaluations to
find their own self-appraisals. The study focus was restricted to the family and school, but
even within this context, students’ feeling of self-worth differed with each parent. The
authors also found that self-worth differs among peers in “...more private and intimate
relationships and those within the more public arena of school” (p.763). A primary
conclusion of the 1998 study was that it is valuable to focus adolescents’ attention toward

global self-worth as well as relational self-worth.
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Social Self-Concept

To make a valid evaluation of a good academic environment for mathematically
gifted students, one must understand both students’ academic perceptions and their social
self-concept. Self-concept as defined by Powell and Haden (1984) encompasses who one
is and an understanding of one’s values and aspirations. Harter (1982) contends that self-
concept is made up of several different and distinct components, including cognitive,
social, physical and general competence. The multidimensional aspect of self-concept was
also explored by (DuBois, Felner, Brand, Phillips, & Lease (1996). These researchers
adopted Harter's four components (Social Competence, Scholastic Competence, Physical
Competence and Global Self-Worth) to define self-concept. Of these four components, the
Social Competence aspect of self-concept was determined to be made up not only of a
child’s self-perception of his/her social prowess, but also by his/her commonality and
attachment to peers as well as to parents and teachers (see also Dickens & Cornell, 1993).
Other students tend to seek out gifted students in academic settings (Eccles, Bauman &
Rotenberg, 1989). Gifted students also may be highlighted for ridicule and teasing outside
the academic arena (May, 1994). Students’ self-concept is thus seen as heavily influenced
by their social comparisons and peer relationships. Accordingly, understanding social self-
concept is necessary to educate the whole child. Any aspect of a student’s self-concept
that is emphasized by that student highlights the importance of that particular area to that
student (Lewis & Knight, 2000). Self-concept is one of the most important factors in a

gifted child’s motivation to achieve his/her full potential (Wright & Leroux, 1997) and
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must be evaluated in serious research.

Researchers have found mixed results when comparing students on a social self-
concept scale. Some research indicates that gifted students have higher self-concepts than
their average ability counterparts (Sayler &Brookshire, 1993; Eccles, Bauman &
Rotenberg, 1989; Pufal-Struzik, 1999). Other researchers have found that gifted students
have lower self-concepts than their average ability peers (Powell & Haden, 1984, Barnette,
1989; Coleman & Cross, 1988; Manaster & Powell, 1983, Lea-Wood & Clunies-Ross,
1995). A third group of researchers has found no difference between the two groups of
students (Brody & Benbow, 1986; Swiatek, 1994; Oram, Cornell & Rutemiller, 1995;
Lupkowski, Whitmore & Ramsay, 1992).

One of the most heavily cited studies on the topic of social acceptance Brody and
Benbow (1986) concluded that although gifted students perceived themselves as less
popular, they rated themselves no different than their average ability counterparts in self-
esteem or depression. Gifted students did report, however, a greater internal locus of
control. In a study of early entrance college students, Lupkowski, Whitmore and Ramsay
(1992) found that there was no difference in self-esteem from the beginning of the first
term to the end of the first semester in college for first year students. Teachers, counselors,
parents, peers and environment all played varying but critical roles in the development of a
student’s self-concept (Wright & Leroux, 1997; Coleman & Cross, 1988). Teasing out and
evaluating all the critical factors in social self-concept serves to emphasize the
interconnectedness of a students’ relation to other members of society.

As indicated above, many researchers have considered positive social self-concept of
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gifted youth. Studies support the notion that gifted students are not as socially accepted as
their average ability counterparts. Coleman and Cross (1988) found that giftedness was
considered by gifted students to be a, “social handicap (41).” Gifted students even reported
that they hid their giftedness to be more accepted by their peers. In another study, Lea-
Wood and Clunies-Ross (1995) found that average ability girls had higher self-esteem than
gifted girls. Other research studies indicate a variety of social problems associated with
giftedness, including perfectionism and social stress (Barnette, 1989). The best that can be
said is that the evidence is not conclusive about the relationship between self-concept and

giftedness and this topic will continue to attract additional research.

Finding of Higher Self-Concept In Gifted Students

Gifted high school and college age students have been found in many studies to be
not only intellectually superior but also to score higher on tests on self-sufficiency,
dominance and positive self-concept along with other personality factors. But how do
younger gifted children compare to average children in their social spheres? This was the
question investigated by Lehman and Erdwins (1981) in their study of third and sixth
graders in two middle-class schools in Virginia. The gifted group was separated into a
gifted and talented program for third graders, who were then compared to third and sixth
graders in regular classes at a nearby school.

Instruments used for the study included the California Test of Personality — Form A:
Primary and Elementary developed by Thorpe, Clark, and Tiegs in 1953 and the Children’s

Social Attitude and Value Scales developed by Solomon, Kendall and Oberlander in 1926.
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Results indicated that the gifted students were well-adjusted. Eleven aspects of Social
Attitudes and Values were tested, as were twelve aspects of Personality. The authors
concluded that the gifted children differed significantly from their chronological age mates
and to a greater extend than they did from their mental age mates on the Personality test.
Overall, they found the gifted children had positive self-concepts and evidence of
maladjustment was negligible. The gifted students had better social skills than their age
mates and felt more positive about themselves.

Kames and Wherry reported in 1981 on the self-concept of elementary age gifted
students using the Piers-Harris Children’s Self-Concept Scale. The subjects of the study
were gifted children who had completed grades four through seven. This study also
concluded that gifted students had higher self-esteem than their intellectually average
counterparts.

Kelly and Colangelo (1984) hypothesized that, “academic ability is positively related
to both academic and social self-concepts” (p.552). They used the Academic Self-Concept
Scale and the Tennessee Self-Concept Scale with seventh through ninth graders to test the
hypothesis. Three groups were compared: gifted, special learners, and general students.
Their results supported their hypothesis: gifted students had higher self-concepts.

Dale Schunk (1989) reviewed Bandura’s proposals relating to self-efficacy which
were defined as: ““ People’s judgments of their capabilities to organize and execute courses
of action required to attain designated types of performances” (Bandura, 1986, p. 391).
Bandura hypothesized that choice of activities, effort expenditure, and persistence would be

affected by perceived self-efficacy (p. 174). “People are motivated to act when they
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believe an action will produce outcomes they value,” (p. 176). Beliefs about capabilities
are important and can be controlling. Research in this area has shown self-efficacy to be,
“an important construct for explaining students’ learning and performance of achievement-
related behaviors” (p. 201).

The ISSC (Internalizing Symptoms Scale for Children), a self-report measuring
device, was the test chosen by Merrell, Gill, McFarland and McFarland (1996) to study the
social and emotional aspects of giftedness. The authors reviewed the often conflicting data
on gifted children and social adjustment. Some studies found gifted students to be at
higher risk for suicide, for example, while others found them to have a higher social self-
concept than their peers. There remains no general consensus in this area.

Merrell et al (1996) researchers studied two groups of students in grades 3 to 6. One
group was identified as gifted, the other was not. All were given the ISSC. This test
covers internalizing symptoms (for example, depression) with answers ranging from,
“never true” to “often true.” The gifted students reported lower levels of internalizing
symptoms, which meant they showed better social-emotional adjustment than the non-
gifted group.

Ninth grade science honor students were the subjects of Williams’ (1998) study,
which set out to investigate the self-concept to performance congruence in mathematics
and English for male and female adolescents. Williams used a modified ME: Self-Concept
Scale for Gifted Children to focus on English and mathematics content. She found the
student’s self-concepts were related to English and mathematics performance as

hypothesized. “Higher levels of self-concept perceptions were associated with greater
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performance scores” (p.419). This was true for both males and females. However, she
uncovered a discrepancy in overall self-concept to performance scores in English and
mathematics. The gifted students had some inappropriate self-appraisals: they viewed
their ability as greater than it tested.

This group of studies found that gifted students had higher self-concepts than their
average ability peers. The next section explores studies that find the opposite outcome:
gifted students who show lower levels of self-concept than their peers. The research on

this topic is vast, but inconclusive.

Finding of Lower Self-Concept in Gifted Students

In their 1984 research work, Powell and Haden explore the various reasons that
exceptionally gifted students may have low self-esteem and low self-concept. They first
observe that poor mental health stems from poor self-concept and low self-esteem. Powell
and Haden also note that the highly gifted have difficulty in developing a “realistic ideal
self,” as explored by Powell in 1982. In other words, the extremely gifted often have a
discrepancy between “real self behavior and ideal self aspirations” (Powell & Haden, 1984,
p.132). The authors then turn their attention to outside sources of internal validity.
Parents, teachers and peers may have trouble understanding and relating to the highly
gifted (p.132). Although those in this group are meant to guide special students, they may
not know or understand the best methods for accomplishing that task. In the end, Powell
and Haden conclude that the gifted and especially the highly gifted may require different

parenting and teaching approaches than their average ability counterparts.
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Janos, Fung and Robinson (1985) explored the idea that high IQ children who
consider themselves different from their peers have lower self-esteem than gifted peers
who do not think of themselves as different. The researchers asked 271 elementary age
school children to complete the 80-item Piers-Harris Children’s Self-Concept Scale as well
as four other checklists or scales. Janos, Fung and Robinson separated the students who
identified themselves as different from the Piers-Harris Scale (88 students out of 238) and
found that this group, compared to the remaining 150, had significantly lower overall self-
esteem; especially on the popularity subscale (80). Interestingly, the students who
described themselves as “ different” did so in a positive manner in 84 out of the 88
students. In other words, “different” to this group meant, “superior to their age group” in
80 of the cases. The authors conclude that these children “may experience a need to
minimize differences from peers, but lack methods for constructively doing so” (81). The
authors also point out that this group of gifted students may suffer from peer exclusion and
that their superior intellect does not help them solve that problem.

Coleman and Cross (1988) qualitatively interviewed fifteen gifted adolescent students
at Tennessee’s summer Governor’s School, sponsored by the University of Tennessee,
Knoxville in the summer of 1985. The researchers interviewed the students twice for 40 to
80 minutes, three and a half weeks apart. The subjects typically gave neutral self-
descriptions, attaching the words, “smart” or “different” when asked how others (peers,
parents, teachers, etc.) saw them (49). This group of gifted students felt that they could
only change the way that they felt about themselves if they were enrolled in a “dream

school.” (The dream school is described as a high school filled with students like
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themselves, e.g. students such as those presently attending the Governor’s School (52)).
Coleman and Cross concluded that past experiences and type of academic environment had
a large impact on how these gifted students saw their giftedness (55).

Eccles, Bauman and Rotenberg (1989) investigated peer acceptance and self-esteem
m a group of gifted (54 students) and normal (681) IQ children ages seven to fourteen. The
authors used the Coopersmith Self-Esteem Inventory (SEI) to look into self-esteem and a
sociometric questionnaire to investigate peer acceptance. Gifted students had higher self-
esteem and peer acceptance, but only when considered in the academic realm. When these
gifted students were compared on all other areas of self-esteem and peer acceptance, their
ratings were the same as average 1Q children.

Oram, Cornell and Rutemiller in a 1995 study researched three groups of gifted
students and the relationship between their academic ability and psychosocial adjustment.
The first group of subjects was 151 second grade students in a public school’s gifted
program. The second group of subjects was 264 fifth to eleventh grade gifted students
attending a two week university sponsored summer enrichment program. The final group
consisted of 60 female students enrolled in an early college entrance program. The
researchers administered various (age appropriate) intelligence tests to these groups and
various psychosocial surveys, including Harter’s Self-Perception Profile for Children
(SPPC) and for Adolescents, the Child Behavior Checklist, and Teacher’s Report Form
(p.237). Oram, Cornell and Rutemiller reported that they found a limited positive
relationship between academic aptitude and psychosocial adjustment and that there was,

“no evidence that academically more capable students were at increased risk for
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psychosocial adjustment problems” (p.236). The authors noted that a limitation to their
research was that they had not tested the “extremely” or highly gifted in this study. (This
study correlates well with the current study.)

Lea-Wood and Clunies-Ross (1995) hypothesized that gifted females in their 1995
study would have lower overall self-esteem as well as lower social self-esteem than their
average ability peers. The researchers conducted a study on 158 (81 gifted, 77 average)
seventh to ninth grade females from public and private schools in Melbourne, Australia.
The 81 gifted were identified by teachers and through testing and the 77 average ability
students were randomly selected from the same schools. Lea-Wood and Clunies-Ross
proved their hypothesis correct and found that, the self-esteem gap between gifted and
average ability students increases with age (p.196).

Using initial data from the California Study for Programs for Gifted Pupils collected
in 1957 to 1959, Lessinger and Martinson (1961) explored the outcomes of scores from
students on the California Psychological Inventory. Specifically, these authors compared
gifted eighth graders with average ability high school students and adults. The researchers
reported that eighth grade, gifted males had the same general maturity average on all 18
scales, as did both gifted high schools boys and the general adult population. Gifted eighth
grade females correlated with gifted high school females on 11 of the 18 measures. Both
gifted eighth grade males and females differed significantly from the average high school
population on almost all 18 scales that included subcategories such as socialization,
responsibility, femininity, capacity for status and self-acceptance. All in all, the authors

concluded that the appropriate peer group for eighth grade, gifted students might not be
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others of their same chronological age. Rather, the gifted may be more psychologically
tuned to students and adults who are much older than they are.

This research shows that there are many studies that have been conducted that show
gifted students have lower self-concept than their average ability peers. The next section
highlights studies in which no difference in self-concept is found between gifted and

regular students.

Findings with No Difference in Self-Concept of Gifted Students

Bracken (1980) investigated the idea that gifted children differ from their average-
ability counterparts in Self-concept, Attitude Towards Learning and Peer Relations (p.716).
The researcher developed all three measures used in this study. He found that the 85 gifted
students compared to the 99 average-ability students did not differ significantly from each
other on either the Self-Concept or Peer Relations measures. Bracken did find a difference
when the students were compared on an Attitude Towards Learning Scale. Bracken
concluded that his work was distinguishable from previous work with the gifted in that he
focused on the gifted child’s self-perception of peer interaction and self-concept rather than
on rapport with teachers or parents. Bracken noted that, “it appears that the attitudes of
gifted children differ significantly from their non-gifted peers in the one area that separates
the two groups most directly, ¢ learning’ (p.717).

The importance of self-esteem, locus of control, popularity, depression and discipline

problems in highly gifted students was explored by Brody and Benbow in 1986. Using two
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samples from the Johns Hopkins (SMPY) program, Brody and Benbow compared highly
able verbal and mathematics students with other gifted students (lower than 540 math and
verbal SAT scores) but not highly gifted (700 math and 640 verbal) students. The
researchers mailed out questionnaires for students to self-report on their self-esteem,
popularity and depression. Of 440 questionnaires sent to the highly gifted, 340 were
returned and 111 of 205 of the average-gifted questionnaires were returned (p.6). Results
from the 40-point self-esteem scale showed that there were no differences on the tested
traits between the highly gifted and the comparison average group. Brody and Benbow did
find, however, that when the highly gifted mathematics students were compared to the
highly gifted verbal students, that the mathematics students had significantly higher self-
esteem.

As expected, the highly gifted on both math and verbal SAT’s students scored higher
on the 20 point locus of control survey, indicating that these students felt they had greater
control over their lives. These same students scored significantly lower on the 12 point
popularity survey, indicating that they felt less popular when compared to peers. There
were no differences between groups on either the discipline or depression scales. All in all,
Brody and Benbow concluded that higher verbal students might have more trouble
interacting with peers than their comparable ability math counterparts. Taken as a whole
group, however, the highly gifted have relatively the same self-esteem levels as their
average-gifted peers.

Chiu (1990) tested 450 fourth and fifth grade students (136 gifted, 118 special

education, and 196 regular) using both the Coopersmith Self-Esteem Inventory (SEI) and
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the teacher-reported SERC (Self-Esteem Rating Scale for Children). The researcher
hypothesized that the gifted students would outscore the regular student who would
outscore the special education students on both tests. The results indicated that although
Chiu’s hypothesis was true for the teacher rating scale, there were mixed results for the
self-report scales. As expected, teachers rated the self-esteem of gifted students higher than
that of regular students, and regular students were rated higher than were special education
students. In terms of the self-reports using Coopersmith’s Self-Esteem Inventory, however,
both gifted and regular classroom students rated themselves equally. At the same time, the
two groups rated higher than the special education group. This research highlights, in
particular, the disjoint between teachers’ perception of gifted students’ self-esteem and the
students’ personal self-esteem ratings.

Lupkowski, Whitmore and Ramsay (1992) explored the relationship between early
entrance college students (ages 14 to 17) and normal entrance college students on the SEI
(Coopersmith, 1990). The researchers hypothesized that the early admitted students
(gifted) would show higher levels of self-esteem than their average-ability peers.
Lupkowski et al. found instead that there was no significant difference between the early
entrance students and their normal entrance peers. Curiously, the researchers did find that
after one semester of college, the gifted students self-esteem had dropped slightly.

Swiatek, in a 1994 study, examined 213 gifted students from SMPY (Johns Hopkins
Program) at two different points in their lives: when they were 13 and, again, when they
were 18 years old. The researcher asked these students to complete an extensive self-

esteem and self-perceived personality survey. Swiatek was interested in the breakdown of
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this group between those students who had chosen to accelerate their schooling, and those
who had not. The author found that there was no difference in either self-esteem or self-
perceived personality in the accelerated group compared to the non-accelerated group at
age 18. Swiatek concludes that acceleration has, “no lasting relationship with changes in
global self-esteem or self-perception” (p.35).

Forty-eight gifted 7" and 8™ graders attending a two week university sponsored
summer program participated in a 2001 study conducted by Hernandez-Garduno. The
researcher investigated the self-efficacy, achievement and attitude of gifted females in
cooperative group and competitive learning environments. Previous research indicated that
females perform better in a group setting. This study found that there was no significant
difference by gender in terms of achievement or self-efficacy for the cooperative groups
compared to the competitive environment. Hernandez-Garduno concluded that grouping
gifted females has no effect on mathematics self-efficacy or achievement.

The research on gifted students’ self-concept is mixed. Researchers have
found, using many different self-perception, peer perception, parent and teacher perception
scales, that some gifted students rate themselves as having higher self-concept, some lower
and some the same as their average ability peers. The present research examines this
question again, adding to the growing field of work done on the subject of self-concept in

gifted students.
School Environments of Gifted Children

Research is inconclusive on what is the best academic and social environment for
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gifted students. Many studies have been done on the placement of gifted students in both
regular classrooms and in gifted programs within the high school (Rosenbloom, 1986;
Coleman & Fults, 1985; Hay, 1993; Sayler & Brookshire, 1993; Oram, Cornell &
Rutemiller, 1995). There have been relatively few studies, however, focused on
mathematically gifted students’ social self-concept and academic self-efficacy while in a
summer residential gifted program. In a study that compared accelerated, gifted, and
regular students, gifted and accelerated students had better social and emotional adjustment
than their regular counterparts (Sayler & Brookshire, 1993). Students at a residential
mathematics and science magnet school in Maine had higher aspirations and a higher
perception of a school climate that fosters achievement and aspirations than their average
ability counterparts in a traditional high school (Plunker, Cobb, & Queglia, 1996).

In a 1986 article in Roeper Review, Paul C. Rosenbloom discusses his experiences in
teaching mathematically gifted students over his 40-year career. He concludes that
acceleration, in some form, is the best method for meeting the needs of the gifted student.
Coleman (1995) argues that gifted students need special environments that create social
contexts that promote their advanced development. According to Hay (1993), gifted
students’ motivation and self-perception are increased when they are in a learning
environment that is academically stimulating and oriented towards “higher level thinking,
problem solving and decision making” (p.16). Coleman and Fults (1985) found that gifted
students’ placement in special classes influenced their self-concept, positively for students
at the top of the gifted continuum and negatively for students at the lower end of the gifted

group. Sayler and Brookshire examined early school skipping and grade skipping as forms
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of acceleration in their 1993 study. Their results indicated that gifted students who were
accelerated or who were in gifted classes had better perceptions of their social relationships
and higher internal locus of control than regular students. These studies lead the reader to
believe that acceleration and/or grouping of gifted students benefits both their academic
self-efficacy and social self-concept. The studies emphasize that finding the right
environment for mathematically gifted students is important for both their academic and
social development.

It appears from these findings that gifted students tend to think highly of themselves,
and even more so when in a specialized academic environment. Taking admittedly
inconclusive research results one step further, the assertion can be made that, in fact, many
gifted students are more socially accepted than their average ability peers. Eccles, Bauman
and Rotenberg (1989) study of gifted and average ability students did find that gifted
students had higher self-esteem levels and were more socially accepted than their average
ability peers, but only in academic settings. Pufal-Struzik (1999) found that gifted students
have higher self-actualization traits than did their medium ability counterparts, and that
these gifted students also had higher levels of self-acceptance.

A nurturing environment is critical for students’ success in school as well as
maintaining their interest and dedication to a topic. While this is true for all students, a
specialized environment for gifted students allows them to explore topics they may not
otherwise encounter in a regular classroom. The ability to group gifted students together in
a compatible setting also provides these students with a sense of acceptance by others who

are similar to them.
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A variety of specialized environments have been utilized in the past to help link gifted
students with each other in a stimulating environment. This research concentrates on a
three-week summer program in which gifted students from throughout the state of Missouri
live at a major state university in dormitory housing. A similar program has existed for
many years in North Carolina’s Governor’s School East (GSE). The GSE is a six-week day
program that follows many of the same academic paths as that of the Missouri Scholar’s
Program. GSE is a mathematics and science specific program that offers students four,
three-week academic classes as well as team and individual competitive programs outside
class. Classes are interactive in the GSE and learning is through group work and
exploration, rather than by lecture (Barnett, 1991, p. 43). This summer program invites
experts to speak over lunchtime, with students selecting the discussions most appealing to
them intellectually. The emphasis is on academics, although an outdoor challenge course is
given to the students at the end of the first week of classes.

Other gifted and talented summer programs have put more effort into addressing not
only the academic needs of the gifted but also the social and emotional needs of this special
group of students. One program, The Ozark Summer Communications Institute for Gifted
and Talented Adolescents (Institute), focuses solely on the emotional and social needs of
gifted and talented students (Barnette, 1989, p.525). This three week nonresidential
summer program offers 54 gifted adolescents the chance to communicate with retirees
about personal worth and interpersonal relationships. Teacher-facilitators are on hand to
guide the discussions. The researchers conducted pre and post surveys to measure

students’ self-esteem and cohesion (Barnette, 1989, p.527). The students in the Institute
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setting showed positive change on both measures.

Texas also has a summer mathematics program for gifted students. Texas Tech
University runs an eight-week daily academically intensive summer program for seventh
and eighth graders. Much of the success in the program has come from older students who
were supported in their academic efforts at home (Kunkel, Pittman, Curry, Hildebrand and
Walling, 1991, p.29). Students who were younger and who were of lower SES levels
tended to drop out of the program with more frequency. Coleman and Fults reported in a
1985 research article for RASE (Remedial and Special Education) that lower IQ gifted
students compared to higher IQ gifted students, had a drop in self-concept when placed in
the same learning environment (p.11). This study highlights the interesting notion that
students who are not at the same level of giftedness influence the self-concepts of each
other when placed in exclusive environments.

Another school environment that has had past success in preparing gifted students
academically is the magnet school. Plucker, Cobb and Quaglia who examined the Maine
School of Science and Mathematics describe one such magnet school environment. Their
research was on whether students who graduated from the magnet school were more likely
to continue on with their education than general-ability students from non-magnet high
schools (Plunker et al, 1996, p. 1). The researchers found that the students from the magnet
program reported, “higher levels of aspirations, achievement motivation, general
enjoyment of life, and perceptions of school climate conditions” (Plunker et al, 1996, p.1).
This research supports the idea that a specialized environment stimulates the desire and

motivation of gifted students to achieve as well as fostering their everyday learning
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experience.

Another study conducted by Barbara Bank and Dee Ann Spencer, examined students
at a magnet school and compared them with a group at a large urban high school. Building
on the basis that magnet schools have a positive effect on the graduation of students, these
researchers attempted to extend the known research results to determine whether magnet
school graduates have higher educational aspirations, achievement and higher self-esteem
than comparable students at non-magnet schools (Bank & Spencer, 1997, p. 3). The
researchers found that the educational aspirations and achievements of the magnet school
graduates were indeed higher, as well as was their overall self-esteem. This research
reinforces the premise that well-conducted specialized environments are beneficial to gifted
students.

Ian Hay, in a 1993 article, summarized previous research on the effects of
environment on the motivation and self-perception of gifted students. He concluded: “The
maintenance of a social environment that encourages discussion plus positive social and
peer interactions is also important, in association with a learning environment that is
oriented towards higher level thinking, problem solving and decision making” (Hay, 1993,
p.19). Hay theorizes that the interplay between self-perception and motivation increases
when gifted students are placed in stimulating learning environments (p.16).

All in all, the environment that houses gifted students may have a critical effect on
their self-efficacy and self-concept. Discovering what that optimal learning environment is

may help increase learning for the gifted as well as regular school children.

53



Influences on Students and Case Studies

Parents, teachers and peers have been noted by students as their main sources of
influence on their decision-making through school (Mingus & Grassl, 1999). Which of
these groups has the most influence on mathematically gifted youth? How dominant is this
influence over students’ decisions to continue to pursue mathematics? These complex
questions are explored through the following research studies.

Mingus and Grassl (1999) conducted a qualitative study using four mathematically
gifted students as their subjects. They interviewed students’ parents and teachers and
bolstered their results by surveying 32 college bound 10™ and 11™ graders from a
university summer environment program. As an additional source, twelve MA/PhD
students were surveyed. The authors defined mathematical giftedness as students who
possess a “high degree of mathematical ability, creativity, and willingness to work hard”
(p-289).

The four students most frequently cited their parents as their most crucial influence;
next came teachers and only one cited a peer. The authors determined that many
mathematically gifted students do not pursue their talents fully because they are not
encouraged by one of these groups. The students’ expressed higher self-confidence in their
problem solving abilities even when compared with the summer enriched students and the
MA/PhD students. The authors found through their interviews, however, that this self-
confidence does not always lead to a mathematics career.

An important question the researchers considered was how students were treated in

the classroom. The authors asked whether they were mainstreamed. Were they given
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challenges or tracked to be with their peers? Mainstreaming has many pitfalls, which the
authors caution can only be remedied through summer university programs, better teacher
training, mathematics teaching challenges and/or a combination of these methods. Many
high schools are not equipped to deal with the extra workload such remedies require.

Parent-daughter identification as a source of transmitting self-concept in mathematics
to high ability adolescent females was the focus of a study by Dickens and Cornell (1993).
This study group is sparsely represented in the high level workforce in science and
mathematics. Can parent-adolescent identification and parent expectations for these girls
influence this societal trend? Dickens and Cornell studied a group of 165 high-achieving
adolescent girls, 11 to 16 years old, who were attending a summer enrichment program.
The criteria for admitting students to the program included test scores, teacher
recommendations, grades, and application responses. Students who agreed to participate in
this survey comprised about half of the students attending the enrichment program.

Scores on the Mathematics Attitude Scales (MAS) determined mathematics self-
concept. MAS scores were comprised of six factors, which were combined into one score
for the purposes of this study. The Parent Attitude Scales developed by Eccles in 1980
along with questions about their daughter’s mathematics ability were also combined into
one global score. Parent-daughter identification was hypothesized to reflect self-concepts,
which would be similar. Schachter’s modification of the Osgood semantic differential
technique was employed to test this hypothesis.

Parents and daughters rated themselves and each other on similar scales. The

researchers were able to determine differences between a daughter’s ratings for each parent
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and vice-versa. The researchers wanted to determine if either the mother or father had
greater influence on their daughter’s mathematics self-concept. Dickens and Cornell found
low, but statistically significant correlation between parent expectations and the
adolescent’s mathematics self-concept. These findings buttressed previous research in this
area, extending the research to a females only group of subjects. It is important, the authors
believe, that parents realize their impact on their daughter’s mathematics self-concept and
subsequent achievements.

Academically talented middle school student’s choice between mathematics, science,
and verbal oriented courses was the focus of Paula Olszewski-Kubilius and Jeff
Yasumoto’s 1995 study. The authors hoped to find what influence the parents had over
this choice. Previous studies showed that parents are one influencing factor in these
choices (p.299). The proportion of gifted females interested in mathematics and science is
lower than the proportion of males according to previous research. These tendencies are
reflected in less participation in extra-curricular activities in these areas. Females value
mathematics and science less than males and have less confidence in their mathematics
abilities. Parents reflect these values and attitudes and encourage males in math and
science and encourage females in verbal and arts areas.

The purpose of the Olszewski-Kubilius and Yasumoto study was to determine how all
the aforementioned variables affected the choice of school courses. Subjects for the study
were 656 midwestern students in a summer program at a major university. They included
46% Asian-American and 54% Caucasian, of which 42% were females and 58% were

males. Parents were highly educated and most students paid their own tuition for the
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program. Students were chosen on the basis of Scholastic Aptitude Test (SAT) scores.

Both students and parents at home filled out a twelve page questionnaire prior to
coming to the program. Students also took the 1986 Fennema-Sherman Mathematics
Attitudes Scales. Mothers’ and fathers’ ratings on the importance of mathematics, science
and writing were surveyed. After extensive analysis of the data, the authors concluded that
course selection in the summer program was influenced by interests, ability, previous
educational experiences, and parental attitudes. Surprisingly, parental attitudes proved to
be the most potent force. The authors suggest that personal interviews might lead to an
even better understanding of why students choose the courses they do.

May (1994) studied a gifted (IQ 180+) child for one year during the child’s first year
of middle school (7™ grade). May extensively interviewed the child, past and present
teachers, his parents, and past and present administrators. The child studied, Kevin, had
poor elementary school adjustment up to fourth grade when parents and school personnel
finally changed his schedule and placed him three days a week in a gifted center. There he
thrived. The two days a week in his home school were still miserable for him. In the
seventh grade, the year studied, his opportunity for challenging schoolwork consisted of
advanced classes and courses with older children. Kevin’s peer relationships were never
good and did not seem to improve with any of the schooling attempts. His primary focus
group remained adults, although his coping skills with his peers seemed to improve over
time.

Enright and Ruzicka (1989) studied self-esteem in thirteen gifted children who were

six to ten years old. The authors made a distinction between self-esteem and self-concept,
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defining self-esteem as a part of self-concept, but more narrowly as, “a personal judgment
of worthiness that is expressed in the attitudes the individual holds toward himself” (p.
931). Researchers disagree on how self-esteem and self-concept compare in gifted and
non-gifted children. The authors hypothesized that self-esteem would be related to parental
behaviors. Specifically, parental support and maternal loving support would result in
positive self-esteem. Parental protectiveness, maternal control and use of parental
punishment were hypothesized to be negatively related to self-esteem.

The students in the Enright and Ruzicka (1989) study were given the Coopersmith
Self-Esteem Inventory to measure their self-esteem. Parents completed the Parent
Practices Questionnaire (PPA). Results showed maternal variables and dimensions played
a larger role in the child’s self-esteem than paternal variables. Punishment systems
correlated most strongly with self-esteem. Non-physical punishment by the mothers led to
higher self-esteem. Parental punishment, which led to higher self-esteem, was deprivation
of privileges. This was the only hypothesized relationship that proved to be significant in
this study.

Six groups of 10™ grade students from a random selection of 1,000 American high
schools were the subjects of the Roznowski, Reith and Hong (2000) study which sought to
understand giftedness, achievement and intelligence. Female to male differences were
explored in this study. Students were assessed six years later and data was compared with
10™ grade results. Roznowski, Reith and Hong used the already collected 1980 and 1986
data from the High School and Beyond (HS&B) study developed by the National

Educational Longitudinal Studies Program. This program studied 14,825 students’ test
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scores, high school transcripts, background information, career interests and parental
involvement. Roznowski et al categorized the old data and separated it into three groups:
top 5% (gifted), top 20% (high ability) and lower 80% (normative).

Their results that relate to mathematics showed that 10" grade females with high
mathematics and science scores planned to participate at lower rates in these areas than
males with similar scores. The 10™ grade gifted females felt less at ease in mathematics
courses as well. The authors note that other studies had not shown this to be the case
(p.109). Six years later, the females were much less likely to have chosen mathematics or
engineering majors in college than males of similar ability. Why this trend starts in high
school and follows through to college choices certainly merits additional research. The
authors suggest that child-to-parent and child-to-environment are cause and effect. They
also postulate that perhaps females just enjoy verbal activities more.

Most of these studies show that parents and in some cases predominantly mothers,
have a great deal of influence over a gifted child’s attitude and self-concept of their school
abilities. The guidance, rewards and punishments parents give to their gifted child have

lasting influences on their personality and their school choices.

Females’ Role in Mathematics Programs

Much research has been done on the females’ role in mathematics programs. Females
have traditionally been underrepresented, as compared to their male counterparts, in

mathematics classes, especially at higher levels of mathematics. The following research
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highlights some studies that have been conducted to try to discover why this trend
continues.

Hong Kong students in gifted programs at the Chinese University of Hong Kong were
recently (Chan, 2001) tested using a Chinese version of Harter’s Self-Perception Profile for
Adolescents. (This test omitted the scales of Job Competence and Romantic Appeal
because previous studies found that Chinese adolescents do not respond reliably to these
scales). A questionnaire was developed to assess how students cope with their giftedness.
Intelligence Quotient scores were tested and leadership skills were measured using the
Roets rating scale for Leadership. This battery of tests was given prior to the gifted
program experience.

This study postulated that a positive self-concept would result in actualization of
giftedness in the approximately 200 students tested. The students tested fell into two age
groups, those 12 — 14 and those 15 — 18. Results showed the younger students scored
higher in the self-perception profile except in one area — Athletic Competence. The older
group scored higher when these scores were used as predictors for Global Self-Worth,
Physical Appearance and Good Behavior. For the older group, Scholastic Competence and
Interpersonal Competence contributed to their Global Self-Concept.

The researchers broke down this large group into three smaller cluster groups.
Cluster 1 (about one third of the students) had low scores on self-concept measures
(especially in Close Friendships) but they had higher IQ’s. Cluster 2 (10% of students)
were “‘superstars” and had high scores throughout. Cluster 3 (49% of students) fell in

between the other two groups but scored low in Athletic Achievement. These students
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“conform to the stereotyped gifted of the Chinese people.” (Chan, 2001, p. 358)

The study did not find gender differences in the Self-Concept groupings. However,
self-concept declined with age. Chan postulates that this lowering of scores might be
related to the older students comparing themselves more closely with their peers as they
progress in the homogeneous high-ability groups in the Hong Kong school system. The
questionnaire the researcher developed was a good predictor overall of the test scores. It is
interesting to recall here the comparisons with the Pajares (1996) study where students
were grouped non-homogeneously as to mathematics ability. Pajares found girls reported
lower mathematics confidence and they underestimated their ability to solve math
problems.

Hollinger (1985) explored the problem of female self-perceptions of the mathematical
abilities of gifted and talented adolescents. She investigated Bem’s 1981 gender schema
theory and “Spence and Helmreich’s 1978-1981 interpretation of the PAQ (Personal
Attributes Questionnaire) male and female scales as measures of socio affective
instrumental and expressive traits.” (p. 59). Females tested included 284 sophomores
identified by several methods as being gifted and talented. These methods involved both
traditional (test scores) and non-traditional (Ieadership, talent in the arts) scores. The
results of the study showed the PAQ measuring device to be a predictor of socio affective
instrumental and expressive traits but “neither math achievement test scores nor math
grades varied as a function of PAQ defined classification group membership.” (p. 67)

The male and female scores were not predictors of mathematics achievement or

ability. A better predictor was the gifted and talented female adolescent’s self-evaluation
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of her abilities especially those related to her leadership abilities and her socio-affective
instrumental and/or expressive attributes. Hollinger generally acquired this perception
from scores on her standardized mathematics achievement tests.

Rohrer and Welsch (1997 ) developed a summer science project for females, which
focused on classroom as well as experiential work in the Lake Tahoe (California)
watershed area. Students were selected based on written essays by the students and teacher
recommendations. Parental support was also crucial since the project site was 50 miles
from the home base. Only female instructors were used as science career role models.
Mathematics and scientific methods were used in the water analysis, maintenance work,
rock evaluation and air sampling that were a part of the experiential program. The authors
stressed the usefulness of the project to encourage females to enter professions in
mathematics and science.

For many years researchers have consistently found that adolescent females have
higher self-perceptions of verbal ability and, conversely, males have higher self-
perceptions of ability in mathematics. Female motivation seems to drop off at about the
fifth to sixth grade level.

Dai (2001) examined “gender differences in Chinese adolescents’ academic
motivation among high-ability students, with regular class students as comparison groups”.
(p. 23) The study used 208 Chinese 10™ grade students in Shanghai, China, one “Key”
school and the other a regular school. The “Key” school admitted the top 10 — 15 percent
of the students from all districts in Shanghai.

Four (Chinese) measures of self-concept and self-esteem were administered:
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Mathematics Self-Concept, Verbal Self-Concept, General Academic Self-Concept, and
Self-Esteem. The results found “Chinese adolescent girls to have higher verbal self-
concept and lower math self-concept than boys.” (p. 26) However, in the “Key” school,
girls’ mathematics self-concept was equal to boys and their general academic self-concept
was higher. These results have not been shown to be true for American or European
students.

A second study by Dai took 148 students from 10™ grade classes in a regular high
school in Shanghai, China. Fifty top students in one class were compared with two other
classes chosen at random. The results of this study closely paralleled results from
American and European studies. Boys rated themselves higher than girls on mathematics
self-concept and there were no gender differences with regard to general academic self-
concept, self-esteem or academic motivation. (p. 28)

All in all the research that has been done on evaluating the self-concept and self-
efficacy of females interested in mathematics is mixed. There maybe cultural issues that

affect students’ self-concept as well as societal issues.

Specific Environment Used in Study

The Missouri Scholars Academy “MSA” is a three-week summer program for 330
gifted students selected from throughout the state of Missouri, based on academic
background, teacher recommendations and student essays. The University of Missouri at

Columbia hosts these gifted students in campus housing for the duration of the summer
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experience. The program is funded by the Missouri Legislature, following State Board of
Education recommendations, with additional financial support from the Gifted Association
of Missouri.

There are three main purposes of the MSA program. The first is to, “help students
achieve their full potential and motivate them to use their abilities in attaining higher goals”
(Welch, n.d, p.2). The second purpose is to provide local schools with leadership through
trained faculty to help improve programs for academically gifted youth. The final stated
purpose of the Academy is to provide Missouri with trained teachers and materials for
improving gifted education throughout the state. Students pay no tuition and no room or
board for the three week session, with their only out of pocket expenses being travel to and
from the Academy and personal expenses. The selection process for MSA teachers is as
stringent as it is for the students. They are selected through an application and
recommendation process, with public and private schools, as well as universities, colleges,
and private organizations being represented. There are approximately fifty faculty and staff
members who serve the students during the course of each summer program.

The academic program at the Academy is divided into three areas of concentration.
The first is a major academic area in which students take 54 hours of class from the
mathematics, science, social studies or humanities areas. The students also choose a minor
concentration area in which they take 18 hours of class over the three week period. Finally,
students participate in a third area titled, “personal and social dynamics” (p.3). This class
meets for 15 hours over the course of the summer. The curriculum in this third area

encourages students to discuss, “the unique personal and social issues and responsibilities
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faced by academically gifted students” (p. 3). An important final element of the MSA
summer experience is the co-curricular program. This program is meant to enhance the
afternoon, evening and weekend free time experiences of the scholars. Students have the
opportunity to participate in a range of diverse activities such as debate, chorus and
community service programs, as well as to attend lectures featuring scholars from around
the nation.

Students hoping to participate in the MSA program must be Missouri residents who
attend high school in Missouri. Several factors are considered in selecting an applicant.
First, students take aptitude and intelligent tests for evaluation as well as providing copies
of their grades, essays, and extra-curricular activities. Teacher recommendations are also
requested for each applicant. Considerations of race, sex and geographic background are
also used.

Previous research has documented a positive correlation between the academic self-
efficacy and the social self-esteem of mathematically gifted students (Coleman, 1995;
Lupkowski, Whitmore and Ramsay, 1992). The purpose of the present research is to
evaluate the academic self-efficacy and social self-concept of mathematically gifted juniors
attending the Missouri residential summer program. Prior research indicates that
specialized environments have a positive effect on the academic and social aspects of a
gifted student’s personality (Coleman & Fults, 1985). This research study hypothesizes
that this summer residential environment will have positive outcomes for the social self-
concept of mathematically gifted high school students, as well as positive academic self-

efficacy outcomes. The underlying rationale for the MSA program is that all students,
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including our most gifted, should be provided with the best academic and social

environment to develop their full potential talents as adults and productive citizens.
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CHAPTER 3

METHOD

This chapter describes the procedure followed in conducting the research that
measured fourteen to seventeen year old gifted students’ Mathematics Self-Efficacy and
Social Self-Concept at the Missouri Scholars Academy in the summer of 2003. Three
instruments were used at three different collection stages (June, July and December).
Information was collected at the start of the Academy, the week after the students
completed the Academy program, and at the end of the students’ first semester back at their
high schools. The subjects in this study are described first. The instrumentation that was
used is outlined and followed by the design and procedure of the study. At each of the
three collection points, three survey measures were administered. The first measure used in
the study was the Betz-Hackett Mathematics Self-Efficacy Scale (1993). The second
measure used was the Harter Self-Perception Profile for Adolescents (1988). The final
measure, which was developed by the researcher, was a series of open-ended response
questions given at the end of each survey packet. Thus, three to four open-ended response
questions were included at the back of each collection measure, with two questions being

repeated at the first and third collection points.

Participants
The targeted subject pool for this research consisted of a group of eighty of the 330

students entering the Missouri Scholars Academy in the summer of 2003. The first
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questionnaire was completed by 39 of the 80 possible student participants, 47 completed
the second questionnaire, and 39 completed the third questionnaire with a total of only 67
participants having completed at least one phase of the data collection. While the program
is housed at the University of Missouri — Columbia, the pool of rising junior scholars were
drawn from various cities and towns throughout the state. The students were expected to
represent a cross-section of geographic, demographic, economic and racial sectors of
Missouri society. “Each public school district and private school in Missouri is eligible to
nominate at least one sophomore student for the Academy. Larger schools have the option
of nominating more than one student on a prorated basis according to high school
enrollment. Nominees must be Missouri residents enrolled in eligible Missouri
schools”(Welch, n.d.). The total summer residential school population in 2003 consisted
of 330 students who had been accepted out of approximately 500 applicants. These
students had completed a lengthy application process that included student essays, teacher
recommendations, academic transcripts and test score submissions. The eighty Missouri
Scholars who chose mathematics as either their major or minor for the summer, were the
groups asked to participate in this study.

Students were accepted for the MSA through an application process that included
standardized test scores, high school transcripts, and evidence of leadership, creativity,
initiative, intellectual curiosity, problem-solving ability, teacher/counselor
recommendations and student essays. All Missouri resident students accepted to the MSA
received scholarships worth approximately $1,500 including room and board. Students and

their families were personally responsible for transportation to and from the campus as well
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as for the provision of discretionary spending money.

Instrumentation

Three instruments were used in this research study: the Betz-Hackett Mathematics
Self-Efficacy Scale (1993), the Harter Self-Perception Profile for Adolescents (1988) and
open-ended response questions developed by the researcher. The measure used to assess
student’s mathematical self-efficacy was the Mathematical Self-Efficacy Scale Revised
(Betz & Hackett, 1993; Pajares & Miller, 1995). The instruments were not piloted because
they are established instruments validated by Harter (SPPA) and Pajares and Miller
(MSES-R). There was also a last minute change in location from one program to the MSA.
The Mathematical Self-Efficacy Scale- Revised (MSES-R) is a 34-item 9-point Likert—type
scale with two subscales (tasks and courses), including the completion of mathematics
tasks used in everyday life (figuring driving distances) and the satisfactory performance in
high school courses that require mathematics (geometry). Students were not asked to solve
the problems in the tasks section. They only were asked to indicate their perceived ability
to solve the task on the subscale (Kranzler & Pajares, 1997). Sample questions from the
“Tasks” section include, “Add two large numbers (e.g. 5739 + 62543) in your head,” and
“Determine the amount of sales tax on a clothing purchase.” Questions about whether
students had completed courses such as economics, statistics, or calculus were included in
the “Courses” section (Kranzler & Pajares, 1997). There were eighteen Tasks questions
and sixteen questions in the Courses section of the survey. Students were expected to
complete the Tasks section first and the Courses section second. Each student received two

subscale scores and one overall score, in which the two subscales were averaged together.
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Kranzler and Pajares reported Cronbach’s coefficient alphas of .91 for Courses, .94 for
Tasks and .95 for full scale. These authors also conducted a factor-analysis on the scale,
and found two-week test-retest reliability levels of .79 for Tasks, .91 for Courses and .88
for full scale.

The Harter Self-Perception Profile for Adolescents (Harter, 1982) contained 45
questions evenly distributed into nine subscales. The nine subscales were: Scholastic
Competence, Social Acceptance, Physical Appearance, Athletic Competence, Job
Competence, Romantic Appeal, Behavioral Conduct, Close Friendship and Global Self-
Worth. Although all nine scales provide information an overall self-concept, the focus of
this research was on the Scholastic Competence and Social Acceptance subscales. Sample
questions in this Scholastic Competence area included, “I am good at schoolwork,” and “I
am just as smart as others.” In the Social Acceptance subscale, illustrative questions
included; “I have a lot of friends,” and “Most kids like me” (Harter, 1988). Each question
followed a one to four Likert-type question format, with one indicating low perceived
competence, and four indicating high perceived competence. Harter reported reliability
coefficient alpha’s ranging from .77 to .91 for Scholastic Competence and .77 to .90 for
Social Acceptance. Validity was shown using an oblique rotation that allowed the factors
to inter-correlate. The range of average cross loadings factors is between .08 and .12 (on
all subscales), which is very small (Harter, 1988).

At the end of each survey were three or four open-ended questions. The questions
explored background information about prior mathematical or gifted experiences and the

student’s motivation for enrolling in the summer program. The first open-ended response
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questionnaire also asked students if they did mathematics in their free time and what their
top three college major choices were at that time. In July, when the students took the
survey for the second time, they were asked questions concerning their experience at the
summer school program. This questionnaire also asked whether the MSA experience
would affect their desire to continue to take additional mathematics classes, and if they felt
more prepared for their fall mathematics classes because of their summer experience. The
third and final time the students responded to the survey (December), they were asked
open-ended questions about their desire to continue to pursue mathematics in school,
whether they were involved with any mathematics in their free time and what their top
three college major choices presently were. A final question asked about “fitting in” at

their home school as compared to their MSA experience.

Design and Procedure

In order to answer the research questions, a mixed research design utilizing
quantitative and qualitative data collection and analysis was employed. As noted above,
the MSA residential school program is made up of three intensive weeks of academic
classes. Students participating in this research project were those students who chose to
study mathematics as either their major or minor for the three-week period. Participating
students were required to take fifty-four hours of course work in their major and eighteen
hours of course work in their minor, during the three-week summer program. Students
lived at the University of Missouri -Columbia in a special dormitory for Missouri Scholar
students. A final requirement for all MSA students was to take fifteen hours of classes on

“Personal and Social Dynamics.” This involved students in a curriculum that relates to,
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“the unique personal and social issues and responsibilities faced by academically gifted
students” (Welch, n.d.). A trained Residential Counselor lived in the dormitory with the
students and was responsible for facilitating the students’ personal, social, emotional and
academic growth. Guest lecturers, forums, cultural events and other less structured
programs were held throughout the three weeks to extend and reinforce the curriculum.
Students in this study were measured three times (pre-post and post-delayed)
using the SPPA and MSES-R questionnaires, as well as several open-ended response
questions. The SPPA and MSES-R questionnaires were administered to students at the
Academy by the researcher, with assistance from the classroom teachers/counselors, some
of who cooperated more effectively by encouraging students to participate in this research
effort than did others. All students in the class of 2003 who chose mathematics as a major
or minor (80) were asked to answer the questionnaire, but just 39 students responded to the
initial survey. The surveys were answered on a voluntary basis and there was no monetary
incentive for answering the first questionnaire. The researcher was also not allowed to visit
the classrooms to hand out the initial surveys. The data collection process was replicated at
the end of the summer session for this same group of participants and, for a third time, at
the end of the first semester of their junior year of high school. All students remained
anonymous and answering or not answering the questionnaires affected no grades. Each
student provided the researcher with identification information at the initial survey session.
The researcher then assigned numbers to each student and used this number in reference to
that student throughout the remainder of the data collection process. The researcher held

the “key” with the names and numbers matched, but this key was not disclosed to anyone,
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and indeed, was destroyed upon completion of the research project. In brief, the individual
privacy of each student’s data was fully respected. The open-ended questions were
transcribed and are summarized later in this study. No names of specific institutions or
individual participants will be released in the study or as a result of this study.

Each time a student mailed a completed survey back to the researcher, a five-dollar
gift certificate was mailed to the participating student. Students were not compensated for
completing the initial questionnaire in June. Thus, if they returned both questionnaires
(July and December) as requested by the researcher they received a total of ten dollars in
gift certificates. The initial questionnaire in June was completed at the MSA during the
students’ free time. Their major or minor mathematics teacher handed out the surveys to
students in the classroom. The researcher’s phone number, address and e-mail address
were provided on the survey. A few students did e-mail the researcher at the July
completion time with questions concerning their right to view their own personal data at
the end of the study. The researcher responded that they indeed would be able to know

only their “scores” when the study was complete.

Limitations of the Design
The goal of this study was to make a contribution to scholarly knowledge about
positive or negative learning environments for mathematically gifted youth. Missouri
Scholars Academy students are a self-selected group. They chose to participate in the
summer program by taking the time and effort to apply and to be selectively accepted to the
program. Further self-selection occurred by the student’s volunteering to complete the

researcher’s questionnaires. As the students in the study group chose to take mathematics
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intensive classes, they may be predisposed towards a mathematics-related career. The
surveys and the questions used in this study also assess students’ self-concept and self-
efficacy at just three defined moments in time. In addition, completion of the third survey
and questions could be influenced by end of term examinations, up-coming holidays or the
near proximity of winter break. In retrospect, it would have been better to compensate
students for the initial round (June) survey collection. The researcher also did not put a
sufficiently firm completion date on the surveys, and a timely response became an issue for
one student. The researcher would also have benefited from having spent more time in the
classroom observing the Academy in action, especially in the mathematics classes.
Inconsistent participation complicated interpreting the data since the students who
responded in the first round were not necessarily the same students who responded in the
second and third rounds. There were 17 repeats between rounds one and two, 19 between
rounds one and three, and 33 between rounds two and three. Sixteen students completed all

three questionnaires.

Data Analysis
The primary analysis was based on tests that compared pre, post-one and post-two
responses with matched pairs t-tests to assess statistical significance of differences found to
be associated with participation in a residential summer program for gifted students from
the Missouri Scholars Academy (MSA). Pre-testing was done at the beginning of the three
week term for MSA students, post-testing was done at the end of the summer term and
again, at the end of the fall term of the junior year of high school (the following semester).

Since time difference between pre and post-one was short (i.e., three weeks) compared to
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post-one and post -two (5 months), a repeated measures ANOV A using scale scores from
the three measurement points could not be used. Rather, two paired t-tests (i.e., pre-post-
one and post-one-post-two) were conducted. The two paired t-tests were conducted in order
to examine the direct and delayed impact of the summer program on the students’ social
self-concept and mathematics self-efficacy. As a supplementary analysis, a paired t-test
using pre and post-two scores was also conducted. The researcher’s hypothesis was that
gifted students at the summer residential program would have gains in Social Self-Concept
after completing their summer school program, peaking at the first post-test and remaining
constant through the end of their fall semester. The second hypothesis was that gifted
summer program students would experience a decrease in Academic Self-Efficacy at the
end of their summer school session as well as at the end of their fall term. A significance
level of p = .05 was established prior to significance testing of the data. The main reasons
for choosing the t-tests for the primary analysis were: the small sample size; the time lapse
between survey one and survey two; and the hypothesis change between testing two and
three. There was a different N for each testing pair: N= 19 for differences between round
one and round two; N= 33 for differences between round two and round three; and N= 17
for differences between round one and round three. The third testing time was conducted

to test the hypothesis that change remained constant over the course of the fall term.
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CHAPTER 4

RESULTS

There were two forms of data collection in this research study. The first form was
quantitative, made up of two surveys administered three times. The second form was
qualitative, consisting of open-ended survey questions, asked concurrently at the end of the
collection of quantitative data. The results of both the quantitative and qualitative parts of
this study are discussed in this chapter. The results from the quantitative questions are first

analyzed and discussed. The analysis of the open-ended response questions then follows.

Quantitative Results

In evaluating the descriptive statistics of the study, it was determined that there was
no need to control for age or sex because the students were all rising juniors between the
ages of 14 and 17 (see Table 1, p. 74), and there was a relatively even distribution of males
and females, 36 to 31 (see Table 2, p. 74). The researcher did ask students to “optionally
respond” to the question of race on the survey, but only 42 of the 67 students (62.7 percent)
responded. Because of the low response rate, analyzing these data would not give true
information. Of those responses, 43.4 percent were Caucasian, with the next greatest

response being “Other” at 10.4 percent (see Table 3, p. 75).
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Table 1

Age of Respondents to Surveys

N Percent
14 1 1.5
15 8 11.9
16 55 82.1
17 3 4.5
Total 67 100
Table 2
Sex of Respondents to Surveys
N Percent
Male 36 53.7
Female 31 46.3
Total 67 100
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Table 3

Race of Respondents to Surveys

N Percent  Valid Percent
Caucasian 29 43.3 69
African American 1 1.5 24
Asian 3 45 71
Native American 1 1.5 24
East Indian 1 1.5 24
Other 7 104 16.7
Total 42 62.7 100
Missing 25 37.3
Total 67 100

The Harter Self-Perception Profile for Adolescents was used to measure Self-Concept
traits in nine areas: Scholastic Competence; Athletic Competence; Job Competence; Close
Friendship; Social Acceptance; Romantic Appeal; Physical Appearance; Behavioral
Conduct and Global Self-Worth. An item analysis in table format is provided in Appendix
N. Each of the nine areas is highlighted with four questions and their mean score reported.
The primary analyses show that the direct (proximal) effects of the program (pre vs. post
ong) were significant (p < .05) in two areas, Social Acceptance (p =.017) and Job
Competence (p = .043) (see Table 5, p. 78). In comparing time one and time three, a
significant change was found in Romance (p=.016) (see Table 6, p. 79). There were no
significant changes between post one and post two in any of the nine traits (see Table 7, p.

80). The implication from these statistical results is that there was a significant change in
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the self-concept of students, in the social and job areas, after they had completed the MSA
summer program. These findings are consistent with the initial hypothesis that there would
be a positive change in the social self-concept of the students who attended the Missouri
Scholars Academy. The Job self-confidence was lowered, however, which was also
highlighted in the open-response section of the survey. This unexpected finding will be
discussed further in the conclusions section of this report. There was no significant change
at any stage (e.g. between pre, post one and post two) on the Mathematical Self-Efficacy
Scale (see Tables 5, 6, 7,and 8). Data were also analyzed for gender differences, but none
were found (see Appendix O).

The major focus of this study was to determine the effects the MSA program would
have on the social self-concept and mathematical self-efficacy of gifted students after
completion of the MSA program. The research revealed that the MSA program does
indeed increase gifted students’ social self-concept. This study also demonstrated that
students who complete the summer MSA program have a slightly significantly reduced job
self-concept, from an average of 3.44 before the program began to 3.37 at testing time two.
This is a significance level of .043, just making the p = .05 cutoff (see Table 4 [p. 80], 5 [p.
81], 6 [p. 82] and 7 [p. 83]). This finding may be due to students’ increased knowledge of
job opportunities, through discussions, lectures or general world-view broadening.
Through the written (open-response) comments of the students and the evaluation of the
college major decisions, it appears that this trend has also influenced students’ overall
decisions to continue to pursue mathematics and science at the college level. All other

areas of the Harter self-concept scale remained unchanged, as did all areas of the
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Mathematical Self-Efficacy Scale, indicating that these areas appear to be statistically
unaffected by the summer program for this group of students (see Table 8, p. 81). The
original hypothesis was that the mathematics self-efficacy of these students would

decrease. This hypothesis was not found to be valid according to this study.

Table 4

Mean and Standard Deviation for Harter Self-Concept Scale, Pre, Post 1 and Post 2

Pre Post 1 Post 2
N =38 N =47 N =239
M SD M SD M SD
Scholastic 36 41 3.61 A4 3.63 43
Social 295 65 3.13 .68 3.05 .64
Athletic 2.35 87 - 241 .83 2.41 .79
Appearance 2.59 .66 283 .64 2.7444 .62
Job 3.44 46 3.37 .55 3.29 .59
Romance 249 .65 2.61 70 2.63 57
Conduct 3.25 .56 330 .58 3.28 .70
Friendship 3.26 .67 3.20 73 3.32 .76
Global 3.09 .70 323 .60 315 67
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Table 5

Mean Differences and T-tests for Mathematics Self-Efficacy Scale and Harter Self-Concept

Scale Pre and Post 1

N M SD Sig. t-test
Math Self-Efficacy Part 1 19 -0.13 0.59 0.337 -0.987
Math Self-Efficacy Part 2 19 -0.11 0.76 0.522 -0.653
Math Self-Efficacy Total 19 -0.10 0.45 0.33 -1.001
Scholastic 19 -0.04 0.24 0.448 -0.776
Social 19 -0.27 0.45 0.017 -2.632
Athletic 19 0.03 0.37 0.716 0.369
Appearance 19 -0.17 0.47 0.138 -1.653
Job 19 -0.22 0.44 0.043 -2.182
Romance 19 0.02 0.43 0.834 -0.213
Conduct 19 -0.03 0.40 0.732 0.348
Friendship 19 -0.02 0.45 0.84 -0.205
Global 19 0.02 0.37 0.781 0.282
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Table 6

Mean Differences and T-tests for Mathematics Self-Efficacy Scale and Harter Self-Concept

Scale Pre and Post 2

N M SD Sig. t-test
Math Self-Efficacy Part 1 17 0.02 0.97 0.931 0.088
Math Self-Efficacy Part 2 17 0.05 0.69 0.757 0.315
Math Self-Efficacy Total 17 0.01 0.71 0.952 0.061
Scholastic 17 -0.01 0.28 0.864 -0.174
Social 17 -0.21 0.54 0.123 -1.629
Athletic 17 -0.07 0.27 0.303 -1.065
Appearance 17 -0.08 0.58 0.569 -0.584
Job 17 -0.11 0.35 0.227 -1.257
Romance 17 -0.25 0.38 0.016 -2.684
Conduct 17 -0.13 0.56 0.352 -0.959
Friendship 17 -0.14 0.60 0.346 -0.965
Global 17 -0.04 0.62 0.773 -0.293
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Table 7

Mean Differences and T-tests for Mathematics Self-Efficacy Scale and Harter Self-Concept

Scale Post 1 and Post 2

N M SD Sig. t-test
Math Self-Efficacy Part 1 33 0.13 0.86 0.389 0.873
Math Self-Efficacy Part 2 33 0.07 0.72 0.597 0.534
Math Self-Efficacy Total 33 0.09 0.62 0.39 0.871
Scholastic 33 -0.08 0.29 0.125 -1.577

Social 33 0 0.41 1 0
Athletic 33 -0.01 0.37 0.853 -0.186

Appearance 33 0 0.40 1 0
Job 33 0.07 0.50 0.417 0.822
Romance 33 -0.09 0.52 0.318 -1.015
Conduct 33 -0.07 0.60 0.526 -0.641
Friendship 33 -0.16 0.58 0.126 -1.571
Global 33 -0.04 0.53 0.696 -0.394
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Table 8

Means for Mathematical Self- Efficacy Scale for Pre, Post 1 and Post 2

Pre Post 1 Post 2

N =39 N =47 N =39

Mean
Mathematic Self-Efficacy part 1 7.75 7.84 7.85
Mathematic Self-Efficacy part2  7.92 7.73 7.73
Mathematic Self-Efficacy Total  7.84 7.79 7.81

sD
Mathematic Self-Efficacy part1  0.99 0.92 1.06
Mathematic Self-Efficacy part2  0.96 0.90 0.98
Mathematic Self-Efficacy Total  0.87 0.82 0.86
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Qualitative Results
Round One Open Response Survey Questions

In the first round of surveys, students were asked to complete three open response
questions. The first question centered on the student’s decision to take a mathematics
course over the summer session. From this question, three groups of responses became
apparent. The most common response, 20 of the 39 (51%) responses, was that the students
liked mathematics, that they were interested in mathematics or that they enjoyed
mathematics and, therefore, were interested in pursuing further mathematics study over the
summer. Sample student response statements were, “I like math a lot and I find it very
interesting;” “I like discussing math;” and “I enjoy math and do well in it.” In the next most
popular category, 14 of the 39 (36%), students’ reported that they did well in mathematics
and that they wanted to learn something new in the field. Illustrative responses in this
group included the following statements: “Math is one of my best subjects and when I got
accepted to MSA I thought a math subject would be good to take;” “I have always done
well in math classes and wanted to take one that was more challenging;” and “I thought I
would learn something interesting.” These students also commented that they were
interested in learning mathematics that they had not had the chance to explore in school.
Sample quotes from student responses in this area were, “I thought it would be a good way
to expand my knowledge;” “I wanted to improve my mathematical thinking skills,” “I took
a math class because [I] wanted to experience a math class that would make me think more
than the classes offered at my school;” and “I like to break everything down into numbers

to find out how the world works.” There were five responses (13%) that were classified as
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“other” since the students either did not answer the question appropriately, or did not reply
at all.

The second open response question in the initial survey asked students to report on
the mathematics that they did in their free time. Twenty-eight (72%) students reported that
they did some mathematics in their free time. Of this group, fifteen (54%) reported doing
mathematics puzzles and/or games, ten (36%) said that they participated in their school’s
mathematics club and three (11%) just reported, “yes.” There were eleven (39%) students
who said that they did not do any mathematics in their free time.

The third and final question in the first round asked of students was to report their
present top three college major choices. There were a wide variety of responses to this
question which broke down as follows: Science (25), Engineering (19), Math/Physics (16),
Fine Arts (11), Humanities (10), Business (7), Teaching (4), Theology (2), Fighter Pilot
(1) and No Response (22). Students listed anywhere from none to four responses, making

total numbers difficult to represent.

Round Two Open Response Survey Questions
At the time of the second survey, three new questions were asked on the open
response section of the data sheets. In the first question, the students were asked what they
liked best about their summer mathematics experience at MSA. Twenty-six of the 46
responses (57%) centered on the students’ ability to think about mathematics differently or
about learning new mathematics concepts. Excerpts from the surveys in this category

included these quotes: “I learned to think about math differently. Now I realize that math
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is all around us and we use it all the time;” “Learning new things that are at least remotely
challenging;” “Learning problem solving skills and abstract thinking and not just learning
formulas and spitting them back out;” and “I felt like I was learning things in one hour that
at a regular school I would learn in three weeks. It was so much better than normal because
it kept up with my individual learning pace.” These responses indicate that students felt
that they were looking at mathematics differently than they were before their MSA
experience. Students in this first category also had a challenging learning experience that
made them better appreciate the depth and breadth of mathematics around them. The
second most popular response was that the students liked the new peer group that MSA
provided and that they made friends at the Academy. Twelve students (26%) listed this as
the best part about attending MSA. Quotes from student responses in this category
included: “The overall experience — meeting new people with the same interests as me,
learning fun stuff;” “The atmosphere that comes from being with a bunch of my peers that
are just as excited about leaming as I am;” “I really enjoyed the friendships that I made at
MSA and the tremendously diverse range of learning opportunities;” and “I really enjoyed
working with others that had the same interest in math as I did.” Four students (9%) listed
their teacher as the best part of their summer math experience. Quotes included: “I liked the
way Paul taught us how to solve problems by using many different methods;” “I had the
best math teacher I have ever had in my life;” and “My teacher: Mr. Akehiko Takahashi.”
There were four responses (9%) that fell into the non-responsive (blank) or other category.
Students were also asked how their summer mathematics experience would impact

their decision to take additional mathematics classes. Twenty-eight students (61%)
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responded that they would be more interested in taking mathematics classes after their
summer MSA experience: “This experience increases my desire to explore the dazzling
world of mathematics;” “It made me really excited about my upcoming math classes;”
“Yes, it showed me there is more interesting math out there than general algebra and
geometry like they teach in high school;” and “This class has convinced me to continue my
math education throughout high school and college. It really inspired me to pursue math.”
For several students the range of high school mathematics experiences was enhanced by the
summer MSA experience. This group acquired a new perspective on the learning that they
could do in the mathematics classes offered at their high school. Fourteen students (30%)
responded that perhaps this experience would change their outlook, but that, in general,
they were already interested in the subject: “I always enjoyed math [and] regardless of the
experience I will continue to take math classes;” and “I have always understood math, but 1
think MSA taught me how it can be used for fun. Problems, puzzle solving and quizzes
intrigued and engaged the students so they wanted to learn more.” “No, I already had a
strong interest in math;” “It has not changed my desire because I wanted to before
anyway;” and “Actually not much because I had already planned to take a lot.” Four
students (9%) did not respond.

In the third open-ended question, students were asked if they felt they were more
prepared to take their fall math class because of the summer MSA mathematics course.
The majority of the students responded positively to this question. Thirty-one (67%)
students responded that, “yes,” they felt better prepared: “Yes, I feel more prepared to take

my math class this upcoming school year. This experience changed my attitude towards
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math and I think I will be more enthusiastic about learning;” “I feel like I am. Having
practice on math skills over the summer meant they came back sooner in the fall;” “Yes, I
can’t wait to tackle the problems this year after having this great experience;” and “I felt
confident before MSA, but I’'m sure that I am even better prepared now.” Eleven students
(24%) responded, “no” that their summer mathematics experience had no relation to the

~ classes that they would be pursuing in the fall. Sample responses were as follows: “Who
needs to prepare?”’; “Not really; totally different topics;” and “What I learned at MSA
doesn’t really have much in common with the math classes I’'m taking next year so I won’t
be better prepared, but I’ll still be ready.” There were four students (9%) who thought they
were slightly more prepared than before they took their summer MSA course: “I am
slightly more confident on my basic math knowledge (and skills) as I will enter math class
in the fall with an open mind and positive attitude,” and “I feel somewhat better prepared. 1
will be taking AP statistics and I think a very small percent of the things we learned will be
taught in that course.” Overall, most students indicated that they were better prepared to
take their fall mathematics classes. For those who did not, they either did not feel that the
MSA courses were relevant or that they were sure of their ability before and after their

summer experience.

Round Three Open Response Survey Questions
Four open response questions were asked in the final survey. Two questions were
repeated from previous surveys and two were new questions. The first repeated question

asked students to list their top three college major choices. The responses were as follows:
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Science (19), Engineering (10), Humanities (10), Fine Arts (10), Mathematics/ Physics (8),
Teaching (3), Business (1) and Culinary Arts (1). As there were different numbers of
overall responses, and fewer responses in the third round than in the first round, the most
meaningful way to evaluate this response is by considering the percent of difference
between the first and third responses. Initially, 26% of the students who responded listed
science as their top college major choice. In round three, 31% of students listed science as
their top college major choice. Engineering as a choice went down from 20% in round one
to 16% in round three. Mathematics and Physics changed from 17% in round one to 13%
in round three. The other areas for college majors changed as follows: Fine Arts 12% to
16%, Humanities 11% to 16%, Business 7% to 2%, and Teaching 4% to 5%.

In the second question that was repeated on the third and final open response survey,
students were asked whether they participated in mathematics activities in their free time.
In round one twenty-eight students (70%) responded, “yes” i.e. that they participated in
mathematics activities outside of their classroom. In round three, twenty-three students
(59%) responded, “yes.” Eight responded, “no” and eight students gave no answer.

Two new open response questions were asked in the third round of surveys. In the
first question students were asked whether their attitude towards math has changed since
the summer MSA program. Fifteen students (38%) responded that their attitude had not
changed after attending the MSA: “I have always loved math, and MSA broadened my
interest,” and “No, I have always liked math.” Seven students (18%) replied that they enjoy
mathematics more than they did before MSA: “I enjoy it more, ... not just problems to

finish for a homework grade;” and “I have discovered more ways to understand math and
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different types. I like it better.” Seven students (18%) also claimed that they found
mathematics more interesting than they did before MSA. “Math has become a more
interesting field for me;” “Math was always a class, a chore. Now I find it to be interesting
on more occasions;” and “I’ve only grown more interested in math, and have thought more
about a possible career with mathematics involved.” Four students (10%) indicated that
they liked the abstractness of mathematics more now: “I have learned to pursue the beauty
of math, the order and logic of the queen of the sciences;” “I love ‘pure math’ more;” and
“Beginning to see more unique strengths and differences.” Six student (15%) responses
fell into an “other” category. Samples of these responses included: “MSA taught me that I
won’t always know everything, but it’s ok not to;” “I think I am a little more confident
about my problem solving skills;” and “T’ve realized that while I’'m good at math, there’s a
big difference between what I am and a math prodigy.”

A new open response question asked students how they “fit in” at school, and at the
MSA. Twelve students (31%) responded that they fit in well at school and at MSA: “I feel
like I fit in well;” “I fit in well. I’ve been to my school for 12 years and know everyone. It
still can’t compare to MSA, because in just 3 weeks I felt at home;” “I fit in just fine. I
have a lot of friends who like and respect me, and I am happy with my social life. It is very
similar to MSA, where everyone was friendly and kind;” and “At school, I’'m accepted and
liked by mostly everyone... at MSA, T had like 10 people I got to know really well.”
Overall, although students reported that they fit in well at their high school, their replies
indicated that they had an even more positive feeling about their MSA experience. Seven

students (23%) explicitly reported that they were more at home at the MSA than they were
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at their regular high school: “Although I am accepted (at least I think so) pretty well at my
school, it cannot begin to compare to MSA in that any student there could understand like
no one else my naive, attitude to learning and worldview. I do not think that I can ever ‘fit
in’ at a place as well as I did at MSA;” “Not well, whereas MSA felt like a mental and
intellectual home;” “I don’t quite fit in as well, especially with others in my grade, as I
think I did last year. Somehow, I’ve probably made more acquaintance-type friends at
school, but less ‘group’ friends. I felt that I had more in common with the other scholars at
MSA than at school;” and “At MSA 1 was a part of the group, but now that I’m back at
‘normal’ school, I'm on the outside of the group.”

Six students (15%) reported that the MSA affected the way that they fit in at school
the following term: “I have a lot of new friends this year at school; I've introduced myself
to people I’ve always wanted to know but was “TOO SHY” to ask about. Almost everyone
says hi to me in the halls, and I have a lot more self-confidence than I did before MSA;” “I
‘fit in’ a lot more at school, because my experience at MSA (where I was accepted
completely socially, no-questions asked) allowed me to be more open and to find myself;”
“I’m more popular and at ease than I was last year. I’ve been making more friends from
different ‘groups’, however I’'m less close to my old group of friends;” and “As with MSA,
sometimes I feel like I’'m in a way over my head, but, also like MSA, I’'m finding ways to
compensate for my doubt and come through nicely.” These students evidently felt that
they gained from the social experience at MSA as well as from the academic program.
Finally, two students (5%) began school at a new school, the Missouri Academy, which is a

state-funded residential mathematics, science and technology magnet school. Both
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students reported that their experience at the MSA was very similar to their new high
school: “I fit in wonderfully at my school, partially, I’m sure, because I now attend the
Missouri Academy;” and “I go to the Missouri Academy, so it’s a brand-new experience

and I fit in pretty well.” 12 students (31%) did not respond.

Summary

Although the quantitative data showed limited statistical change, the qualitative
showed evidence of the positive impact of the MSA. There was some negative change on
the job area of self-concept, but written responses highlighted that these students had a
good view of mathematics before the program began and continued to view mathematics
positively after the program was concluded. The area of social self-concept was increased
both statistically and through written response information. The mathematical self-efficacy
of the students remained unchanged, and at a high level from the beginning of the program,
through to the end of the students’ fall terms. The written responses support these data
with students reporting that they were just as interested in and felt just as good about their
mathematics ability at the end of the MSA as they did at the beginning. Clearly having
created an environment in which mathematically gifted students could interact with other
gifted students from all over the state of Missouri had positive influences on the students at

the MSA.
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CHAPTER 5

DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS

Mathematically gifted students are a resource of unused potential that our society
ought to husband carefully, especially as we enter the highly technologically dominated
twenty-first century. Mathematics is the foundation for technological innovations such as
space vehicles landing on Mars, earth-quake predictive models, bomb-proof buildings, life-
saving devices and a myriad of other leading edge applications. The individuals upon
whom we rely to develop these innovations must be well-trained, and they must feel good
about themselves; otherwise they will not fit comfortably into demanding work
environments where they can achieve peak productivity.

Concern for gifted students in Missouri led to the establishment of several programs
designed to meet their unique needs. The oldest of these programs is the Missouri Scholars
Academy. This is a three-week summer residential program for rising juniors held at the
University of Missouri-Columbia campus. A second, more recent program, is the Missouri
Academy, which is a two year residential high school where students, gifted in
mathematics and science, earn a high school diploma and an associates’ degree
simultaneously. In addition most public high schools offer Advanced Placement and

honors classes.
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Summary of the Problem

The purpose of this study was to evaluate the attendees’ academic self-efficacy (as
measured by the Mathematics Self-Efficacy Scale) as well as their social self-concept (as
measured by the Harter Self-Concept survey). The students were surveyed as the MSA
program began, at the immediate end of the three-week MSA program, and after their fall
semester upon their return to their home high school. Open-ended questions were also
asked in each round of the three testing stages. The goal was to evaluate the impact that the
special MSA program had on gifted students beyond their regular school curriculum and to
ascertain whether the MSA program stimulated the students to continue the study of
mathematics beyond high school levels.

Academic Self-Efficacy was defined as the students’ judgment of their capability to
organize and execute courses of action required to attain designated types of performance.
Social Self-Concept was that aspect of the self, which relates to individuals’ interactions
with others.

The hypotheses tested in this study were that students academically talented in
mathematics would have lowered mathematical self-efficacy but raised social self-concept

as a result of their three-week experience at the Missouri Scholars Academy.

Administration of the Survey
The researcher developed the parameters for the study and received permission to
administer the tests from the UMKC Social Science Institutional Review Board and the

University of Missouri — Columbia’s Institutional Review Board. In June of 2003, MSA
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students who chose mathematics as a major or minor area of study completed a survey. At
the end of the three-week program, the researcher administered a second survey. A week
after the MSA program was finished, a second set of surveys was mailed to the homes of
all eighty students selected for the study. The third set of surveys was mailed again to the
participants at their homes, close to the conclusion of their fall semester. Scoring of the
MSES-R test and the Harter Self-Concept test were completed after each of the surveys
were administrated. Statistical analysis of these surveys was undertaken using paired t-
tests for primary analysis.

The open-ended questions were different for each of the three surveys, but two
questions were repeated during the first and third rounds. Analysis differed for each type
of question. The thrust of the open-ended questions was to determine how the environment
of the summer residential program might have impacted the students in ways that the
regular classroom did not. The survey responses sought, in particular, to discover whether
attendance at the summer program influenced these mathematically gifted students to
continue to develop their extraordinary talents for the benefit of the State of Missouri and

our society in general.

Limitations
The limitations of this study may be placed into four categories: subjects, survey,
design and researcher. Each of these four areas will be discussed as follows in that order.
The limitations in terms of subjects begin with the fact that the students surveyed were all

from the state of Missouri, and that only 68 students completed the survey at any time
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during the data collection. The program lasted three weeks, and therefore the MSA had
inherent limitations on the impact that it could have, simply due to the short time that the
students could be influenced by the experience itself. The survey format also had some
drawbacks due to its length. The survey consisted of six pages, with three separate parts to
answer, including the open-response questions. Students were paid a nominal amount to
complete a relatively complicated survey during rounds two and three, but were not paid at
all to complete the survey at round one. In retrospect, it would have been better to have had
funding available as an incentive to encourage students to complete the survey at the end of
each survey round. Differences in data may also have resulted from the different
circumstances surrounding the data collection, since the final survey was at the end of the
semester, at home, when students were taking final examinations and completing fall term.
The main limitation to this study, however, was in its design. Optimal research design
would be to score and to compare gifted students who attended the MSA summer program
with students who did not attend the program.

Unfortunately, it was not possible for the researcher to gain access to a group of
similarly gifted students from around the state of Missouri who could be compared with the
MSA gifted group. The researcher was also only permitted to observe one class at MSA,
which limited her understanding of the classroom experience. The researcher also had to
rely on the teachers in the individual classes to hand out the survey and then to collect the
surveys for round one. Certain teachers were more conscientious and more effective in
encouraging participation in the study than others. There might have been more responses

if the researcher had been given the opportunity to hand out the surveys herself in the

97



classroom, to explain the significance of student participation and to collect the student
responses from the students. A final limitation was that the study exclusively relied on

survey instruments rather than interviews or some other form of data collection.

Conclusions
Two research questions were examined in this study. The first was: Does the MSA
summer residential program affect the academic self-efficacy of mathematically gifted,
high school juniors who attend? The second was: Does the summer residential program
affect the social self-concept of mathematically gifted, high school juniors who attended
the Missouri Scholars Academy (MSA)? The findings and conclusions that can be drawn

from these findings are as follows.

Question One

Does the MSA summer residential program affect the academic self-efficacy of
mathematically gifted, high school juniors who attend? There was no statistical evidence
of positive or negative change in the mathematics self-efficacy of the students who
attended the MSA. There was, however, some anecdotal evidence of improvement through
the responses to open questions that students did become more aware of their mathematics
abilities as compared to the other students at the MSA. As one student wrote: “I’ve
realized that while I’'m good at math, there’s a big difference between what I am and a
math prodigy.” There may have been more than one student who realized that he or she

was not the “best” mathematics student in the class. Interestingly, this fact did not change
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the overall mathematics self-efficacy of the students at the MSA. These students remained
confident in their mathematics skills even though many of them may have met for the first
time other students who were more gifted in mathematics than they were. Students’
answers to the open-response questions were very supportive of the program and the
experiences that the students had at MSA. A typical example is: “I felt like I was learning
things in one hour that at a regular school I would learn in three weeks. It was so much
better than normal [school] because it kept up with my individual learning pace.” This
quote highlights the fact that student(s) were stimulated and were interested in the learning
that was taking place, and that at MSA the pace of learning was better for them, compared
to their regular high school. In this regard, MSA is achieving the goal of providing a
positive benefit for the gifted child in a way that their regular high school does not. This
point is illuminated by one student who commented: “Yes, it showed me there is more
interesting math out there than general algebra and geometry like they teach in high
school.” The tone of this response indicates that the student recognizes the static nature of
the way mathematics is traditionally taught in regular high schools, and that at MSA
mathematics was taught in a way that made mathematics more interesting to them.
Another student noted: “This class has convinced me to continue my math education
throughout high school and college. It really inspired me to pursue math.” This quote
brings out the point that long-term gains might be associated with a gifted student attending
MSA.

The benefit of a mathematically gifted child continuing to pursue mathematics

because of the MSA summer experience is the best selling point for keeping the program
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alive and well. Although the quantitative results show a decrease in the job area of self-
concept, the qualitative evidence supports students’ continuing their pursuit of
mathematics. Their end goal may have shifted to becoming a Doctor or Engineer, rather
than a mathematician, but the former fields need students who excel in mathematics as
well. Still some continue to be interested in mathematics as a career choice. An example
is: “I’ve only grown more interested in math, and have thought more about a possible
career with mathematics involved.” If mathematically gifted students continue their pursuit
of mathematics because of this program, then, in this researcher’s opinion, the program is
providing a unique substantive incentive beyond the scope of the regular classroom. This

impact will be felt for years to come by both the student and our society at large.

Question Two
Does the MSA summer residential program affect the social self-concept of

mathematically gifted, high school juniors who attend? The quantitative evidence in this
research study demonstrated that the program statistically improved the social self-concept
of the students significantly. An illustrative quote is: “I really enjoyed the friendships that I
made at MSA and the tremendously diverse range of learning opportunities.” Students at
the MSA describe meeting other students for the first time in their life with the same
interests and a similar desire to learn about mathematics. These experiences at the MSA
seem to give students more confidence in themselves and to make them more comfortable
with their talents and abilities. The positive social experience of the students at the MSA

carried over to their everyday lives. Many students commented on the friendships they had
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made at the MSA and on their desire to keep up these friendships outside of the MSA. A
typical remark was: “Although I am accepted (at least I think so) pretty well at my school,
it cannot begin to compare to MSA in that any student there could understand like no one
else ... Ido not think that I can ever ‘fit in’ at a place as well as I did at MSA.”

The fact that the students in general were positively influenced by this revelation
bodes well for their adjustment to the more competitive environment they will face in
pursuing advanced studies in mathematics. The initial hypothesis of this study was that the
students attending this program, as they became aware of students who were more gifted
than they were, would have decreased self-efficacy in mathematics. One conclusion of this

research is that this hypothesis was not borne out by the data analyzed in this study.

Suggestions for Future Research

Several suggestions for future research emerged as the result of this study. One is
that the study should be repeated with a greater number of gifted students. If it were
possible to have all 80 students at MSA complete the surveys at all three data collection
points, then the study would be more comprehensive and have greater validity. However,
completion of the survey was on a volunteer basis and mandating that the students
complete the study was not an option made available to the researcher. The larger the pool
of data collected, the greater ability the next researcher would have to draw meaningful
conclusions about the effects of the MSA on the students who participate in the program.

Another suggestion is that instead of approaching students at a three-week summer
program, like the MSA, a study ought to be done on students who attend a longer program.

Missouri has a two-year residential high school program for gifted mathematics and
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science students (The Missouri Academy) and that would be an excellent site for survey
collection. This researcher did approach those in charge of this school program, but in the
end the school administrators decided not to allow the study to be conducted at their year-
long residential program. If data could be collected over the course of the full two-year
program, then the analysis of the results would be more robust and conclusive as to the
effects of the specialized learning environment on important traits such as the academic
self-efficacy and social self-concept of the students who attend the program. The MSA
program should also be compared to similar programs in other states.

It would also be interesting to interview students or talk to their teachers and parents
about the students’ mathematical self-efficacy and social self-concept. Literature on these
topics supports the notion that the influence of both parents and teachers has a lasting effect
on gifted students.

Finally, it would be meaningful to re-survey these same MSA students in this study in
five to seven years to determine, in fact how many did pursue higher levels of mathematics
in college and to find out how many actually pursued a career that involved mathematics.
If this information were compared to students who were just as able but did not attend the
MSA, perhaps it would show whether the MSA has a life-long impact on the students that

attend the program.

Summary
This research study investigated the academic self-efficacy and social self-concept of
mathematically gifted students at a three-week summer residential program. The

researcher found statistically significant evidence that the students had increased social
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self-concept and no change in their mathematic self-efficacy. The specialized learning
environment appears, through support from qualitative written evidence, to have had a

positive impact on this group of mathematically gifted students.
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APPENDIX A

Informed Consent



Letter of Informed Consent

Dear Parent,

Hello, my name is Silvy Brookby and I am a doctoral student at the University of
Missouri — Kansas City. My research field is in the area of mathematics education and I am
conducting a survey on gifted students’ mathematics self-efficacy and social self-concept.
Your son or daughter has been asked to complete an anonymous questionnaire that covers
these two topics. Although participation is not required, your student’s participation may
help to further research on known best environments for increasing student academic self-
efficacy and social self-concept, two critical factors in the decision to take future
mathematics courses and in mathematics career choice.

The study will ask students to participate at both the beginning of the school semester
and at the end of the first semester. Information gathered will remain confidential, with no
names or identifying number collected.

Thank you in advance for allowing me to include your son or daughter in this study.
The information will provide important data relating to the need for specialized learning
environments for talented math students in the state of Missouri. By reading this letter and
signing below, you have agreed to allow your child to participate in this survey. Should you
have any questions about the purpose of the study, feel free to contact me. My name, phone
number and e-mail address are listed below.

Please sign below to indicate your willingness to allow your son or daughter to
participate in my study.

Parent or Guardian Signature:

Silvy Brookby
(816) 523-5256
sbrookby@yahoo.com
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Harter Questionnaire Instructions
Instructions to the Student

We have some sentences here and, as you can see from the top of your sheet where it says,
‘What I am Like,” we are interested in what each of you is like, what kind of a person you
are like. This is a survey, not a test. There are no right or wrong answers. Since teenagers
are very different from one another, each of you will be putting down something different.

First let me explain how these questions work. There is a sample question at the top marked
(a). I'll read it out loud and you follow along with me. (Examiner reads same question.)
This questions talks about two kinds of teenagers, and we want to know which teenagers are
most like you.

1. So, what I want you to decide first is whether you are more like the teenager on the
left side who would rather go to the movies or whether you are more like the teenager
on the right side who would rather go to a sports event. Don’t mark anything yet, and
go to that side of the sentence.

2. Now, the second thing I want you to think about, now that you have decided which
kind of teenagers are most like you, is to decide whether that is only sort of true for
you, or really true for you. Ifit’s only sort of true, then put an X in the box under sort
of true. Ifit’s really true for you, then put an X under really true.

3. For each sentence you only check ONE box. Sometimes it will be on one side of the
page, and another time it will be on the other side of the page, but you can only check
one box for each sentence. You don’t check both sides, just the one side most like
you.

4. OK, that one was just for practice. Continue with these sentences on your own. For

each one, just check one box, the one that is most true for you, what you are most
like.

Thanks!
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Consent Form
May 28, 2003
Dear Parent or Guardian,

Hello, my name is Silvy Brookby and I am a doctoral student at the University of
Missouri — Kansas City. My research field is in the area of mathematics education. I am
conducting a survey on gifted students’ mathematics self-efficacy and social self-concept and
am hoping that your son or daughter will be willing to complete a confidential questionnaire
that covers these two topics. Although participation is not required, your child’s
participation may help to further research on known best environments for increasing student
academic self-efficacy and social self-concept, two critical factors in the decision to take
future mathematics courses and in mathematics career choice.

The study will ask students to participate at both the beginning and end of the MSA
summer session and at the end of the fall school semester. Information gathered will remain
confidential, with no names or identifying number used in presentation of the data. The first
survey will be completed on the first day at the MSA program. The second and third time
the students will complete the survey at home and mail the survey back to me in a self-
addressed stamped envelope. Each time it will take about a half hour for your child to fill out
the survey, for a total of one and a half hours, over the three sessions. If your child
completes the survey and returns it to me, they will receive a $5.00 gift certificate to a local
food restaurant.

Thank you in advance for allowing me to include your son or daughter in this study.
The information will provide important data relating to the need for specialized learning
environments for talented math students in the state of Missouri.

By reading this letter and signing below, you have agreed to allow your child to
participate in this survey. Should you wish, however, you have the ability to withdraw your
consent at any time without penalty. Should you have any questions about the purpose of the
study, feel free to contact me. My name, phone number and e-mail address are listed below.
The information for the UMKC Institute for Human Development and the University of
Missouri IRB are also listed below. Please sign below to indicate your willingness to allow
your son or daughter to participate in this research study.

Please keep one copy of this letter for your records, and please mail the signed form
in the enclosed envelope back to me. Thank you!

Parent/Guardian Signature: Date
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Silvy Brookby Institutional Review Board Institute for Human Development
(816) 523 5256 University of Missouri University of Missouri Kansas City
sbrookby@yahoo.com 483 McReynolds Hall 2220 Holmes Street
Columbia, Missouri Kansas City, Missouri 64108
(573) 882-9585 (816) 235-1770
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Assent Form
May 28, 2003

Dear Student,

Congratulations on being accepted to the MSA program this summer! My name is
Silvy Brookby and I am a doctoral student at the University of Missouri — Kansas City. My
research field is in the area of mathematics education. I am conducting a survey on gifted
students’ mathematics self-efficacy and social self-concept and am hoping that you will be
willing to complete a confidential questionnaire that covers these two topics. Although
participation is not required, your participation may help to further research on known best
environments for increasing student academic self-efficacy and social self-concept, two
critical factors in the decision to take future mathematics courses and in mathematics career
choice.

The study will ask you to participate at both the beginning and end of the MSA
summer session and at the end of the fall school semester. Each time it will take about a half
hour for you to fill out the survey, for a total of one and a half hours, over the three sessions.
Information gathered will remain confidential, with no names or identifying number used in
presentation of the data. You do not have to answer any questions on the survey that you do
not feel comfortable answering.

The first survey will be completed on the first day at the MSA program. The second
and third time you will complete the survey at home and mail the survey back to me in a self-
addressed stamped envelope. Each time you complete the survey and return it to me, you
will receive a $5.00 gift certificate to a local food restaurant, for a total of $10.00.

Thank you in advance for allowing me to include you in this study. The information
will provide important data relating to the need for specialized learning environments for
talented math students in the state of Missouri.

By reading this letter and signing below, you have agreed to participate in this survey.
Should you wish, however, you have the ability to withdraw from the program at any time
without penalty. Should you have any questions about the purpose of the study, feel free to
contact me. The information for the UMKC Institute for Human Development and
University of Missouri IRB are listed below, as well as my name, phone number and e-mail
address. Please sign below to indicate your willingness to participate in this research study.
There are two copies of this letter, one for you and one to sign and mail back to me in the
enclosed, stamped envelope. Thank You!

Student Signature: Date
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Silvy Brookby Campus Institutional Review Board Institute for Human
Development
(816)523 —5256 University of Missouri University of Missouri Kansas City
sbrookby(@yahoo.com 483 McReynolds Hall 2220 Holmes Street
Columbia, Missouri Kansas City, Missouri 64108
(573)882-9585 (816) 235-1770
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Second Recruitment Letter
Hello MSA Graduates!

Thanks for taking the time to fill out the survey. As you know, you will be receiving $5.00
to a local food restaurant if you complete this survey. I will mail that gift certificate to you
once I have received this completed survey back at my home. A self-addressed, stamped
envelope is included.

I will mail out certificates to McDonalds, unless you indicate below that you do not have one

in your hometown. Please then indicate what restaurant you do have, that I might also have
here in Kansas City.

Thanks again, and enjoy the rest of your summer. Iwill be mailing you the final survey
around the end of November.

Any questions, please don’t hesitate to e-mail. sbrookby@yahoo.com
Silvy Brookby

Yes! I have a McDonalds.

No, I don’t, but please try to get a certificate to

Name
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Third Recruitment Letter

Hello MSA Graduates!

Thanks for taking the time to fill out the FINAL survey. As you know, you will be receiving
$5.00 to a local food restaurant if you complete this survey. I will mail that gift certificate to
you once I have received this completed survey back at my home. A self-addressed, stamped

envelope is included.

I will mail out certificates to McDonalds, unless you indicate below that you do not have one
in your hometown. Please then indicate what restaurant you do have near home.

Thanks again! This is the last round of my survey. Ireally appreciate your time and effort.
Hope you had a good fall and a great winter vacation.

If you have any questions, please don’t hesitate to e-mail. sbrookby@yahoo.com

Silvy Brookby

Yes! [ have a McDonalds.

No, I don’t, but please try to get a certificate to

Name

Optional:

Race

Gender: Male Female
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Initial (First) Open-Ended Survey Questions

Name

1. Why did you decide to take a math class this summer?

2. Do you do any math in your free time (list: math contexts, math clubs, favorite
websites, magazines, games/puzzles)?

3. What are your top three college major choices right now?
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Second Open-Ended Survey Questions

Name

4. What did you like best about your summer math experience at MSA?

5. How do you think this experience will affect your desire to continue to take math
classes?

6. Do you feel better prepared to take your math class this fall?
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Third Open-Ended Survey Questions

7. How has your attitude towards math changed since MSA this summer?

8. How do you “fit in” at school this year? How does this compare to MSA this past
summer?

9. What are your top three college major choices right now?

10. Do you do any math in your free time (list: math contests, math clubs, favorite
websites, magazines, games/puzzles)?
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Second Survey Thank You Note

Dear ,

Thank you so much for taking the time to fill out the second survey for my graduate
research. The third and final survey will be mailed to you in late November. If you have any
questions between now and then, fell free to contact me at, sbrookby@yahoo.com.

Thanks again!
Silvy Brookby
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Final Thank You Note

Dear s

Thank you so much for taking the time to fill out the third survey for my graduate
research. This is the final time I will be contacting you. If you have any questions about my
research, please feel free to contact me at: sbrookby@yahoo.com. Good luck in your studies!

Thanks again!
Silvy Brookby
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Harter's Self-Perception Profile for Adolescents

© Susan Harter 1988

1. Some teenagers feel that they are just as smart as others their
age....c...... but.....c.c..... other teenagers aren't so sure and wonder if they are as smart.

45. Some teenagers are very happy being the way they are............... but............ other
teenagers wish they were different for the
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Math Self-Efficacy Scale
© Nancy E. Betz and Gail Hackett
Part 1.
How much confidence do you have that you could successfully:

1. Add two large numbers (e.g. 5370 + 62543) in your head?

18. Figure out how much lumber you need to buy in order to build a set of bookshelves?

Part 2

Please rate the following college courses according to how much confidence you have
that you could complete the course with a final grade of "A" or "B".

19. Basic College Math

34. Biochemistry
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Table N1

Means for Harter Self Perception Profile for Adolescents Over Time

Question Round One Round Two Round Three
Scholastic
1 3.45 3.62 3.72
10 3.32 3.21 3.33
19 3.84 3.85 3.25
28 3.79 3.68 3.61
37 3.63 3.68 3.72
Social
2 2.84 3.04 2.92
11 2.87 3.1 3.08
20 3.16 3.21 3.08
29 2.76 2.81 2.92
38 3.05 3.21 3.25
Athletic
3 2.34 2.32 2.42
12 2.32 2.36 2.39
21 2.21 2.4 2.22
30 2.63 2.57 2.58
39 2.26 2.38 2.47
Appearance

4 2.79 2.96 2.94
13 2.37 2.79 2.69
22 242 2.87 2.8
31 2.66 2.66 2.58
40 2.63 2.83 2.72
Job

5 3.53 3.51 3.28
14 3.63 3.49 3.53
23 3.45 3.49 3.36
32 3.05 2.96 2.97
M 3.45 3.4 3.36

Table continues
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Question

Romance Round One Round Two Round Three
6 2.16 224 25
15 2.61 2.74 2.83
24 2.55 2.78 272
33 2.49 263 2.54
42 2.62 272 264
Conduct
7 3.42 3.51 3.47
16 3.29 3.34 3.31
25 3.18 3.19 3.17
34 3 3.09 3.03
43 3.29 3.3 347
Friendship
8 3.29 3.15 3.19
17 3.32 3.19 3.42
26 3.29 3.17 3.33
35 3.05 3.13 3.28
43 3.29 3.3 347
Global
9 2.66 2.96 2.91
27 3.1 3.23 3.19
36 3.3 3.47 3.22
45 3.16 3.28 323
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Table O1

Gender Differences in Harter Self-Perceptions Profile for Adolescents and Math Self

Efficacy Scale
Round One | Round One | Round Two | Round Two | Round Three |Round Three
Mean Sign. Mean Sign. Mean Sign,
Math Self-
Efficacy 1 8.02 0.06 8.04 0.16 8.03 0.28
7.43 7.66 7.65
Math Self-
Efficacy 2 8 0.57 7.92 0.15 7.82 0.57
7.82 7.54 7.63
Math Self-
Efficacy Total 8.03 0.14 7.98 0.11 7.97 0.24
7.61 7.6 7.63
Scholastic 3.57 0.64 3.62 0.95 3.53 0.12
3.64 3.61 3.75
Social 2.94 0.92 3.08 0.63 2.92 0.22
2.96 3.18 3.19
Athletic 2.5 0.06 2.6 0.12 2.48 0.56
2.06 2.23 2.33
Appearance 2.69 0.33 2.9 0.52 2.74 0.94
2.47 2.78 2.75
Job 348 0.62 3.41 0.65 3.17 0.2
3.4 3.33 3.42
Romance 2.56 0.49 2.57 0.74 2.55 0.39
2.41 2.64 2.71
Table
Continues
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Round One | Round One | Round Two | Round Two | Round Three |Round Three

Mean Sign. Mean Sign. Mean Sign.

Conduct 3.26 0.91 3.3 0.98 3.13 0.16
3.24 3.3 3.46

Friendship 3.28 0.9 3.02 0.09 3.15 0.15
3.25 3.38 3.52

Global 3.21 0.24 3.33 0.26 3.1 0.61
2.94 3.13 3.21
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CAMPUS INSTITUTIONAL REVIEW BOARD APPROVAL FORM
UNIVERSITY OF MISSOURI-COLUMBIA/Assurance No. M-1502

Campus IRB Docket #1037028 Funding #

This is to certify that the research proposal entitled, “Academic Self-Efficacy and Social Self-Concept of
Mathematically Gifted Students”

and submitted to the Office of Research by:

Name: Silvy Brookby
Department: 432 West 68" Street / Kansas City, MO 64113
Co-Investigator: Barbara Reys / 121f Townsend Hall

has been reviewed by the Campus IRB and approved with respect to the study of human subjects and appropriately
protects the rights and welfare of the individuals involved, employs appropriate methods of securing informed
consent from these individuals and does not involve undue risk in the light of potential benefits to be derived there
from.

Type of Approval: (b)) Exempt (F)(?’) Expedited ‘ ¥Full Board

Campus IRB Approval Date: 6 _l Zl ! % Expiration Date: 6 ]Z] ! 0 4

_... Contingent upon receipt of:

Contingency Due Date:

Z e W rgs

Campus IRB Authorized liepresentative Date

Approval of this research is contingent upon your agreement to:

(1) Report potentially serious events to the Campus IRB (573-882-9585) by the most expeditious means within five
(5) days of the occurrence. The Campus IRB may request an additional written report.

(2) Submit a Change in IRB Approval — FORM 99-2 to the Campus IRB if your project changes in any way that
affects human subjects. Those changes affecting human subjects may not be initiated without prior IRB
review and approval except where necessary to eliminate apparent and immediate dangers to the subjects.
These necessary changes must also be submitted to the IRB.

(3) Maintain copies of all pertinent information related to the study, including video and audio tapes, copies of
informed consent agreements (if written consent is required) obtained from all participants for a period of three
(3) years from the date of completion of your research.

(4) Adhere to all UMC Policies and Procedures Relating to Human Subjects, as written in accordance with 45 Code
of Federal Regulations 46.

(5) Be aware that federal and university regulations require continuing review of research projects involving human
subjects. Therefore, this approval will expire one (1) year from date of approval unless otherwise
indicated. Before the one (1) year period ends, the Campus IRB will forward to you a Continuing Review
Report — FORM 99-4. Any unexpected events are to be reported at that time. The Campus IRB reserves the
right to inspect your records to ensure compliance with federal regulations at any point during your project
period and three (3) years from the date of completion of your research.

Campus mmppﬂﬁ/m | Date way 2 1 2003
JU b N e

lnstitutionalﬁvie‘\'vvhuard Member Datew
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OMB No. 0990-0263
Approved for use through 07/31/2005

Protection of Human Subjects

Assurance ldentification/IRB Ceriification/Declaration of Exemption
{Common Ruile)

Policy. Research activities involving human subjects may not be conducted or supported by
the Departments and Agencies adopting the Common Rule (56FR28003, June 18, 1991)
uniess the activities are exempt from or approved in accordance with the Common Rule. See
section 101(b) of the Common Rule for exemptions. Institutions submitting applications or
proposals for support must submit certification of appropriate Institutional Review Board (IRB)
veview and approval 1o the Departraent or Agency in accordance with the Common Rule.

Institutions must have an assurance of compliance that applies to the research to be
conducted and should submit certification of [RB review and approval with each application o
proposal unless otherwise advised by the Department or Agency.

1. Request Type
[] ORIGINAL

[] CONTINUATION
{ ] EXEMPTION

2. Type of Mechanism

[] GRANT [] CONTRACT [] FELLOWSHIP
[} COOPERATIVE AGREEMENT

[} OTHER:

3. Name of Federal Department or Agency and, if known,
Application or Proposal ldentification No.

4. Tiie of Application or Activity
” Academic Seif-Efficacy and Social Self-Concept of
Mathematically Gifted Students”

5. Name of Principal Investigator, Program Director, Fellow, or

other Silvy Ann Brookby

8. Assurance Stalus of this Project (Respond to one of the following)

[X] This Assurance, on file with Department of Health and Human Services, covers this activity:
Assurance ldentification No.___M1505 , the expiration date 09/30/03 IRB Registration

No. 03

[ ] This Assurance, on file with (agency/dept)

Assurance No.

covers this activity,

, the expiration date

IRB Registration/Identification No._ (if applicable)

[ ] No assurance has been filed for this institution. This institution declares that it will provide an Assurance and Certification of IRB review and
approval upon request.

[ ] Exemption Status: Human subjects are involved, but this activity qualifies for exemption under Section 101(b), paragraph

7. Certification of IRB Review (Respond to one of the following IF you have an Assurance on file)

[x ] This activity has been reviewed and approved by the IRB in accordance with the Common Rule and any other governing regulations.
by: [ ] Full IRB Review on (date of IRB meeting) or [x ] Expedited Review on May 8, 2003

[ ] ti tess than one year approval, provide expiration date

[ ] his activity contains multiple projects, some of which have not been reviewed. The IRB has granted approval on condition that all projects
covered by the Common Rule will be reviewed and approved before they are initiated and that appropriate further certification will be submitied.

8. Comments

9. The official signing below certifies that the information provided above is
correct and that, as required, future reviews will be performead until study
closure and certification will be provided.

11. Phone No. (with area code)

816-235-1303

12. Fax No. (with area code)

816-235-6532
13, Emall:

baumann] @umke.edu

10. Name and Address of Institution

University of Missouri-Kansas City
5100 Rockhill Rd.
Kansas City, MO 64110

14. Name of Official

John R. Baurmann, Ph.D.

15. Title
Director, Sponsored Programs & Research Suppont

16. Signature

Authonzed jor local Reproduction

{ | \ 17. Date
’ IR 05/14/2002
>

Sponsored by HHS

Public reporting burden for this collection of information is estimated to average less than an hour per response. An agency may not conduct or sponsor, and a person is
not required to tespond to, a collection of information unless it displays a currently valid OMB control number. Send comments regarding this burden estimaie or

any other aspect of this collection of information, including suggestions for reducing this burden to: O8 Reports Clearance Officer, Room 503 200 Independence Avenue,
SW., Washingion, DC 20201, Do not return the completed form to this address.
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UMKC

UNIVERSITY OF MISSOURI
KANSASCITY

Research Administration
5100 Rockhill Road
Kansas Cigy, Missouri 64110-2499

Institutional Review Boards
www.urke.adufirt

Adult Health Sciences
Truman Medical Center
2031 Haolmes

Kansas City, Missouri 64108
8i6 556-3174

Pediatric Health Sciences
Children's Mercy Hospital
24th at Giltham

Kansas City, Missouri 64108
816 2343879

Social Sciences

Health Sciences Building
2220 Holmes, Room 350
Kansas City, Missouri 64108
816 2351777

Bl6 235-1764

May 8, 2003

Silvy Ann Brookby
432 West 68™ Street
Kansas City, MO 64113

RE: Protocol # 030407: Academic Self-Efficacy and Social Self-
Concept of Mathematically Gifted Students

Dear Ms. Brookby:

This is to inform you that your project proposal listed above was reviewed
through the Social Sciences Institutional Review Board’s expedited review
process and has received approval under category 7 of the categories of
research that may receive expedited review. You may therefore proceed
with your study. Notwithstanding the SSIRB’s approval to conduct the
study, in the following situations you must provide timely additional
information in order to maintain the SSIRB’s approval.

1.

3

(8]

The SSIRB cannot approve studies for more than one year. Unless
the SSIRB renews its approval, your authority to conduct this study
will expire on the anniversary of this letter. To request a
continuation of your authority to conduct the study you will need to
submit a completed Progress Report Form to the SSIRB office.
Your authority to conduct the study cannot be continued until your
completed Progress Report form has recetved the necessary SSIRB
review and approval. Therefore, you need to submit the completed
Progress Report Form at least one month prior to the anniversary
date of your project’s approval/reapproval. (The date of this letter
is the approval date for your study. However, if your study requires
more than one extension, the applicable anniversary date may
change from year-to-year. Consult your most recent
approval/reapproval letter for the applicable anniversary date. Call
the SSIRB administrator if you have questions about this.)

If you want to make a change to the study, you must obtain the
SSIRB’s prior approval of the change.

If you want to add or delete investigators from your study, you
must obtain the SSIRB’s prior approval of the addition or deletion.

If a participant in your study is injured in connection with their
participation, you must inform the SSIRB regarding this adverse
event in a tumely way.

Please inform the SSIRB when you complete the study.
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If we can be of further assistance, please don’t hesitate to call the SSIRB
Administrator, Cori Brown (235-1764) or me (235-2491). Best wishes for
a successful study.

Very tmly @%

Chrls Brown, Ph.D. A’Jd
SSIRB Chair en

Enclosure

C: John Baumann, Ph.D.
Rita Barger, Ph.D.
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