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Abstract
of
EXPLORING AND ASSESSING THE IDENTIFICATION CRITERIA OF GIFTED
STUDENTS
by

Bouchaib Benmira
Educators have long used scales to identify gifted students to provide them with
an enriched education that matches their needs. It dates to the pioneering studies
conducted by Lewis Terman and his development of the Stanford Binet test in 1916. His
inclusion of a single score known as “Intelligence Quotient” or IQ, allowed the scale to
become widely used.
Since the early 1950s, researchers in the area of giftedness shifted the paradigm of
discussion from a unitary concept based on IQ measurement to a multidimensional
concept (Braggett, 1994). They also used this multidimensional concept to develop
various instruments of measure. For example, Renzulli’s (1976) three concept of
giftedness defines this multidimensional concept as the intersection of above average
ability, creativity and task commitment. Renzulli (2010) used this conceptual framework
to develop four Scales for Rating the Behavioral Characteristics of Superior Students
(SRBCSS). The four scales are used to identify and assess students’ ability, creativity
and interest in four specific content area-namely mathematics, science, technology and
reading. The mathematics scale contains 10 survey questions (also called items), the
science scale contains seven items, the reading scale contains six items, and the
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technology scale contains seven items. The development of the four new scales also
emphasizes the importance of identifying and encouraging gifted students to pursue
careers in the field of Science, Technology, Engineering and Mathematics (STEM).
Unfortunately, most gifted programs continue to use identification instruments
that focus on measuring intellectual abilities and provide little information about other
characteristics of giftedness (Johnson, 1986). Hoge (1986) points out that as the
definition of giftedness expands to include various characteristics of cognitive and nonintellective competencies, the giftedness identification process becomes more difficult
and complex. Thus, educators managing gifted programs often resort to instruments that
are widely known and easy to use, whether or not those instruments capture various
characteristics of giftedness.
The purpose of my study is to bridge that gap and provide teachers in the area of
STEM gifted education with well researched instruments of measure that identify
students’ giftedness beyond the academic classroom abilities. More specifically, I use the
SRBCSS mathematics, science and reading as my survey scales. I also use the 49ers
STEM project and San Juan Unified School District International Baccalaureate (IB)
program as the source of my data. I used my analysis of the data to establish the
reliability and validity of the science, mathematics and reading scales. Teachers were not
able to survey students using the SRBCSS technology scale because none of the two
programs offered a dedicated technology classroom instruction.
The results of my study helped me accomplish the three objectives of my study:
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 Testing the validity and reliability of the current SRBCSS mathematics
and science scales.
 Exploring the criteria used to identify and admit students to both
programs. I will then compare those criteria to the variables contained in
the SRBCSS mathematics, reading and science scales.
 Using SRBCSS mathematics and science scales to assess students who
attended the 49ers STEM program for one year and continue to develop
their STEM giftedness within the program.
Four teachers from both programs used the mathematics, reading and science
scales to rate 180 students on a Likert scale. The scales contained ordinal values ranging
from one (indicating that the student never exhibits the underlined characteristic of
giftedness) to six (indicating that the student always exhibits the underlined characteristic
of giftedness). Two mathematics teachers rated 90 students using the mathematics scale,
one science teacher rated 30 students using the science scale, and one English teacher
rated 60 students using the reading scale. I compute the total score of each student by
adding the values of all items on the scale. I used the IBM Statistical Package for the
Social Sciences (SPSS) to generate my statistical results.
Objective 1: I evaluated Cronbach Alpha to establish the reliability of each scale.
I evaluated the inter-item correlation and item/total score correlation to establish the
internal consistency of each scale. I evaluated the correlation between students’ score on
a specific scale and their corresponding classroom grades to establish the scales
concurrent validity. Finally, to establish the discriminative validity of the scales, I used
the t-test for independent means to compare the SRBCSS mean scores of students
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enrolled in gifted programs and students enrolled in regular classroom instruction. All
three scales are reliable and valid.
Objective 2: I used the archived data provided by the 49ers STEM project to
explore and assess the criteria used by the program to identify and enroll students for
enriched education. I then compared those criteria to the variables contained in the
SRBCSS scales. The program relies heavily on academic performance (GPA) as the
main criterion for student identification. Other criteria such student self-rating, student
interview and parent commitment to the program are also used. In comparison to the
SRBCSS variables, the program does not use creative and perseverance (grit) abilities as
additional criteria for identification.
Objective 3: I used the SRBCSS survey results as a diagnosis information to
assess student enrolled in the 49ers STEM program to spent one year receiving enriched
education. I also used the t-test for independent means to compare the SRBCSS mean
scores of students in the upper 25th percentile and students in the lower 25th percentile.
Overall, Students performed well in questions that emphasize academic and motivation
abilities. However, most students scored lower in questions that emphasize leadership
and communication abilities. The t-test evaluation revealed that the upper 25th percentile
of students scored significantly higher than the lower 25th percentile of students.
My study of the 49ers STEM project revealed the importance of a mutually
beneficial partnership between resources strapped K-12 gifted programs and private
institutions. My study also highlighted two challenges that the 49ers STEM program
encountered since their inauguration in 2014: a lack of diversity in their student
xi

enrollment and students’ wavering commitment to the 6-year program. At the
completion of my research, I intend to advise private institutions in the Sacramento Area
and help promote partnerships like the 49ers STEM model. Gifted programs partnerships
can greatly benefit from the best practices of such models. But there is room for
improvement concerning the identification of gifted students. The results of my study
established the reliability and validity of three SRBCSS scales and their ability to
diagnose students as they receive enriched instructions and develop their talents.
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Chapter 1
INTRODUCTION
Educators have long used scales to identify gifted students to provide them with
an enriched education that matches their needs. It dates to the pioneering studies
conducted by Lewis Terman and his development of the Stanford Binet test in 1916. His
inclusion of a single score known as “Intelligence Quotient” or IQ, allowed the scale to
become widely used. This single score is a ratio of a test taker mental age, the mental
ability within a certain age group, over the test taker chronological age; the ratio is then
multiplied by 100.
In the early 1950s, research in the area of giftedness shifted the paradigm of
discussion from a unitary concept based on IQ measurement to a multidimensional
concept (Braggett, 1994). Renzulli’s (1976) three concept of giftedness defines this
multidimensional concept of giftedness as the intersection of above average ability,
creativity and task commitment. Renzulli (1977) used this conceptual framework to
develop the Scales for Rating the Behavioral Characteristics of Superior Students
(SRBCSS). SRBCSS consisted of 10 separate teacher judgment scales designed to
identify and assess various characteristics of giftedness which were learning, motivation,
creativity, leadership, artistic, musical, dramatics, communication-precision,
communication-expressiveness, and planning.
To emphasize the importance of Science, Technology, Engineering and
Mathematics (STEM), Renzulli (2010) developed four new teacher-rating scales to
identify and assess students’ ability, creativity and interest in four specific content area-
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namely mathematics, science, technology and reading. He assessed students using a sixpoint response Leikert scale (Never, Very Rarely, Rarely, Occasionally, Frequently, And
Always). The four scales contain respectively ten, seven, seven and six questions. The
author developed these surveys under the premise that students exhibit and develop their
characteristics of giftedness when offered an enriched education.
The 49ers STEM Leadership Institute was created in partnership with the 49ers
Football team, the Silicon Valley Education Foundation (SVEF) and Santa Clara Unified
School District (SCUSD). Chevron, a global oil and gas company, built a STEM testing
laboratory for after school activities. It is a six-year program starting at the 7th grade
level that prepares students with high academic potential to pursue STEM degrees. The
institute focuses on improving STEM education through a linked learning approach that
emphasizes project based learning, an integrated innovative technology use, a blended
form of leaning beyond the typical classroom setting and a real-world STEM partnership
(G. Hoachlander & D. Yanofsky, 2011.)
SVEF manages the program and uses a blend of academic, leadership and
commitment criteria to admit applicants to the program. Those criteria include, student’s
enrollment in 7th grade algebra, Grade Point Average (GPA), family commitment to
involvement, student interview, survey of gifted and leadership traits and student
commitment to the six-year program.
I use the 49ers STEM project as the main source of data for the field study offered
here as my doctoral dissertation. It allows me to test the validity and reliability of both
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mathematics and science scales when used in STEM focused programs. The purpose of
this doctoral dissertation is to investigate the 49ers STEM project to:
 Testing the validity and reliability of the current SRBCSS mathematics,
reading, and science scales.
 Exploring the criteria used to identify and admit students to the 49ers
STEM program. I will then compare those criteria to the variables
contained in the SRBCSS mathematics, reading and science scales.
 Using SRBCSS mathematics and science scales to assess students who
attended the 49ers STEM program for one year and continue to develop
their STEM giftedness within the program.
In the remaining sections of Chapter One, I first provide further background
information about the 49ers STEM project. This background highlights the thinking
framework of a competitive sport organization as it invests its resources and efforts into a
rigorous STEM educational program. The partnership between Santa Clara Unified
School District (SCUSD) and the 49ers Football Organization has set three important
parameters to ensure a successful enriched program. The focus on students entering
middle school as a target population for enrichment highlights the importance of timing.
The focus on STEM education for enrichment highlights the importance of STEM as a
U.S. economic and national security priority. And finally, the focus on identifying
predictors for STEM success highlights both the rigor of STEM education and the need to
identify and admit students with the potential to sustain the demands of such rigorous
programs. Those three areas of focus will be further detailed in Chapter Two.
In a third section, I offer a formal statement of the problem that cites the lack of
adequate and relevant education and improper identification of gifted students as the
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main causes of students' lack of motivation and under-achievement. I then cite statistics
to draw attention to the considerable proportion of students not identified for enriched
education. Finally, I narrate my experience as a mathematics instructor regarding how
the content’s lack of relevancy and classroom application causes students to be less
proficient.
The fourth section, on the nature of the study, begins with the recommendation
for educators to acquire the transformational leadership skills. Those skills are necessary
for the promotion of an enriched education and the use of research based instruments for
the identification and assessment of gifted students. The nature of study also identifies
the research design as a quantitative research using SRBCSS mathematics and science
scales to explore the 49ers STEM project student identification criteria and assessment of
student development.
In the fifth section of Chapter One, on the significance of the study, I highlight a
few contributions I expect to result from this research. These contributions include
raising concerns about premature identification of giftedness in students before providing
them an adequate and relevant education. This premature identification causes many
students to be overlooked for enriched education. This section also includes the
recognition that gifted students possess the characteristics of giftedness at varying levels
and that rating instruments such as the SRBCSS should be intended for identification,
assessment and development of students' giftedness.
The chapter’s sixth section provides a conceptual framework for the development
of an enriched STEM program and the steps necessary to operationalization and
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development of the SRBCSS rating scales. Gagne's differentiation model of giftedness
and talent (DMGT) provides a clear distinction between gifts and talents and positions
students’ development along a talent development continuum. Renzulli's (1976) three
ring conception model places giftedness at the intersection of ability, creativity and
motivation. And finally, Renzulli (1977, 2010) use of his model as the conceptual
framework for the development of the SRBCSS rating scales. Finally, I conclude this
chapter with a description of what is contained in the remaining chapters of this
dissertation.
Background
When the President of the San Francisco’s 49ers football team initiated the STEM
project, he shared his desire to scout for the best students, provide them with all the
resources to succeed, require a six-year commitment from students and their parents, and
finally have a clear objective of graduating all students with STEM majors. If we could
use the field of sports as a framework to guide our study, then how do sport teams
identify gifted players and develop them through rigorous theoretical and practical
training with a clear objective of winning a championship?
Whether it was coincidental or intentional, the partnership constructed the 49ers
STEM project based on a football team model. Each year, 60 highly gifted students are
drafted to participate in the 49ers STEM program. They commit to a six-year period with
the objective of pursuing a STEM major. The adequate funding allows students to
develop students’ giftedness into STEM talent. Each Wednesday, every other Saturday,
and three weeks during the summer, students attend a training lab facility where they
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develop various projects for competitive events. The program offers struggling students
additional assistance, but they must keep a certain level of performance to remain in the
program. The 49ers STEM partnership built its program based on three important drivers
that I will further describe in Chapter two. Those three drivers include the focus on
STEM education, the focus on identifying predictors for STEM success, and finally the
focus on middle school students for STEM program enrichment.
Problem statement
The existence of highly visible, well supported, and adequately funded programs
such as the 49ers STEM program is very important within the educational ecosystem. It
raises awareness about the need to identify students with STEM potential and provide
them with similar STEM focused education. The success of such programs is also
important because it attracts other educational entrepreneurs to invest in similar programs
and expand the opportunities for other STEM gifted students.
While it is easy and rightly so for the 49ers STEM project to identify 60 students
with high STEM potential in one school district, there are tens of thousands of STEM
gifted students across the U.S. sitting in their classrooms-their abilities unrecognized and
their needs unmet (Davis & Rimm, 1991). Hoover-Schultz (2005) reveals that 25% of
gifted female students are underachievers while more than 50% gifted male students are
underachievers.
After spending over 10 years in the private sector, I enrolled in the Doctorate in
Educational Leadership and Policy and started teaching mostly mathematics in public
schools and remedial mathematics at Sacramento State University. I teach Geometry,
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Algebra 1 and 2 according to a mandated curriculum and a preset pace. The students
view mathematics as an abstract subject that they cannot relate to their everyday lives.
They lack the confidence to excel are weak.
Poor grades are the expected result, but for many of them, do not reflect their
abilities. The lack of interest, confidence and motivation inhibit any students’ efforts to
try harder at understanding the mathematical concepts. Mathematics teachers in middle
schools often blame elementary schools for failing to provide a strong mathematics
foundation to incoming students. They however perpetuate the same problems by
administering make up tests with easy questions to boost grades. It is no surprise that
66% of U.S. eight graders are not proficient in mathematics (National Assessment of
Educational Progress (NAEP), 2011). Thus, there is a need to best identify the gifted
student and put them in an environment that allows them the strongest chance of success.
How best to do this is the problem this dissertation seeks to address.
Nature of the study
This study focuses on the 49ers STEM project as a source of information to
conduct its investigation. My goal is to explore the characteristics of giftedness
necessary to sustain the rigor of a STEM focused program. My purpose is to provide
gifted programs such as the 49ers STEM program with well researched instruments of
identification and assessment. The research design is quantitative and uses SRBCSS
mathematics and science scales to evaluate the validity of the criteria of giftedness
required for admission to this program. The scales will also assess how those
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characteristics have developed after one year of exposure to a well-supported and
adequately funded STEM enrichment program.
Significance of the study
Other studies have focused on identifying students with the goal of providing
them with an enriched and differentiated curriculum instruction. This study raises
concerns about this premature identification. I believe that we cannot measure what we
cannot observe, and thus without the observations described here, we cannot observe
what lays beneath students’ lack of self-confidence and motivation to learning that result
in academic underachievement.
In addition, researchers have long shifted the framework of intelligence
identification from a unitary measure of intelligence to a multidimensional concept.
They have also developed instruments of measure to assess the various traits of
giftedness. Unfortunately, many gifted programs continue using easy to use instruments
that focus on assessing academic abilities. This study attempts to fill gap between
research and practice and recommend that gifted programs include those well researched
instruments as part of their identification criteria
Theoretical framework
I use the theoretical framework to support my research. Many theories will inform
this study. Along a continuum model, student STEM giftedness develops into STEM
talent and mastery in a particular domain that interest them. Educators as
transformational leaders believe that all gifted students can develop their gifts into talents
with an adequate gifted education. They understand that at the front end of the
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continuum, thousands of students may not exhibit their gifts. They are underachieving
because regular classroom instruction that does not challenge them or relate to their
socio-cultural world.
Students’ characteristics of giftedness will resurface when the education system
improves and stimulate their interest and motivation to learn. Along the continuum
model, Gagne DMTG theory differentiates between giftedness and talent and informs
educators to focus on the identification of giftedness at the front end of the development
continuum. Renzulli’s three ring conception of giftedness theory defines above average
ability, motivation and commitment as three variables necessary for giftedness to emerge.
Renzulli also developed rating scale instruments that are content domain specific to
assess students’ degree of talent mastery along the development continuum. The various
theories help provide a conceptual framework used to operationalize the characteristics of
giftedness and develop SRBCSS as an instrument of identification, assessment and
development.

10
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Limitations of the research design and data collection
In this study, I used a quantitative method where both the mathematics and
science teachers used SRBCSS scales to rate students enrolled in the 49ers STEM
program. Those surveys served both to test the validity and reliability of both scales and
assess students’ characteristics of giftedness.
I initially intended to conduct a mixed method research methodology. A
phenomenological qualitative study would have given voice to the students and allowed
them to narrate their experiences as they develop within the 49ers STEM project. The
IRB perceived the risk of interviewing underage students as higher than minimal. They
advised against conducting such interviews.
I also sought to test both SRBCSS mathematics and science scales for concurrent
validity. I test this validity by evaluating the strength of correlation between students’
assessment using SRBCSS mathematics and science scales and their corresponding
classroom grades. The 49ers STEM project declined to provide such data.
Outline of the dissertation
Chapter One served to highlight the challenges facing educators as they attempt to
identify and assess giftedness characteristics in students. Covered in this chapter are
background information on the 49ers STEM project, statement of the problem, the nature
of the study, the significance of the study, and the theoretical framework.
In Chapter Two, I provide an in-depth review of related literature deemed
significant for the purposes of this study. Seven themes will be included in the literature
review-namely the history of STEM and its importance, Barriers to STEM success and
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possible solutions, the history of giftedness and its evolvement, Gagne DMTG,
importance of giftedness development in students entering middle school, Renzulli’s
three ring conception of giftedness, and the development of SRBCSS rating scales as an
identification and assessment tool.
In Chapter Three, I provide the methodology used for this study. It is a purely
quantitative study consisting of evaluating data obtained from the 49ers STEM project
and the mathematics and science assessment of students using SRBCSS scales.
In Chapter Four, I offer an in-depth narration of the key findings from the
research study. It consists of comparing the criteria used by the 49ers STEM project to
identify gifted students to the criteria contained in the SRBCSS scales. It also consists of
evaluating the validity and reliability of the SRBCSS mathematics and science scales.
Finally, the findings will consist of assessing the statistical significance of the
performance of students who spent their previous academic year enrolled in the 49ers
STEM program.
In Chapter Five, I evaluate and interpret the findings. The 49ers STEM project
will benefit from this study as they improve their understanding of giftedness and talent
development. The project can also use SRBCSS as a tool of assessment and feedback to
help develop their students along Gagne continuum. Educators and education
entrepreneurs can also benefit from this research, establish other similar programs, and
expand the opportunities for other STEM gifted students to benefit from a quality
enriched education. STEM industries can also benefit. Their investment and
collaborative efforts in such STEM programs will ensure that STEM graduate are
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prepared to join and add value to those industries. I will also provide any limitations to
the study and conclude by proposing recommendations for future research in the field of
STEM.
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Chapter 2
REVIEW OF RELATED LITERATURE
Introduction
Since the early 1950s, researchers in the area of giftedness helped evolve the
identification of gifted students from a unitary concept based on IQ measurement to a
multidimensional concept (Braggett, 1994) identified by Renzulli (1976) as the
intersection of above average ability, creativity and task commitment. Perceived as
critical to the U.S. economy, its national security, and its global leadership in innovation
and research; Science, Technology, Mathematics and Engineering (STEM), gained center
stage at the national U.S. level during WW2. In this chapter, I review the previous
academic literature on seven themes related to the importance of STEM as an educational
and career pathway, and the importance of using research driven and empirically tested
rating scales to identify STEM gifted students. The purpose is to inform educators on the
importance of learning about STEM, timely identifying STEM gifted students and
providing them with an optimal STEM enriched education.
STEM: history and importance
On November 17, 1944, President Franklin Delano Roosevelt wrote a letter to
Vannevar Bush, head of the U.S. Office for Scientific Research and Development. In that
letter, President Roosevelt posed the question:
“Can an effective program be proposed for discovering and developing scientific
talent in American youth so that the continuing future of scientific research in this
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country may be assured on a level comparable to what has been done during the
war?”
In a report entitled “Science–The Endless Frontier”, Bush (1945, p. 7) replied:
“The responsibility for the creation of new scientific knowledge rests on that
small body of men and women who understand the fundamental laws of nature
and are skilled in the techniques of scientific research. While there will always be
the rare individual who will rise to the top without benefit of formal education and
training, he is the exception and even he might make a more notable contribution
if he had the benefit of the best education we have to offer.”
It took U.S. educators and policy makers another major event to heed the
message. In 1957, the Soviet Union successfully launched Sputnik into space. The U.S.
perceived this Soviet leap into space as a threat but also as an opportunity. It embarked
on a collective and sustained effort to both recruit the brightest STEM candidates from
other countries and implement a sound STEM education system to educate its own
students. This focus on excellence in STEM helped form a new generation of leaders
and innovators in science and engineering.
Since the 1950’s, the U.S. has prioritized STEM education and innovation. From
the early desire to beat the Soviet Union to the moon, to today’s push to outpace
emerging world powers such as China, discussion about the importance of science and
math education has remained strong. President Obama stated, “Strengthening STEM
education is vital to preparing our students to compete in the 21st century economy”
(White House Press Release, 2010). And as a commitment to STEM learning, the
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National Science Foundation (NSF) has been funding science education initiatives since
1952, and has had improving science education for students as a focal area since 1971.
In 2010 alone, NSF received over $550 million dollars for K-12 STEM initiatives
(Holdren, Varmus & Lander, 2010).
Future U.S. graduates should be able to compete with graduates from other
countries for the 21st century jobs. The National Commission on Mathematics and
Science (NCMS) for the 21st Century (2000) states that 60% of 21st century jobs will
require STEM skills and the US may be short as many as three million jobs of STEM
skilled workers by 2018. Additionally, employment requiring STEM skills increased by
7.9% between 2000 and 2010 and will grow an additional 17% until 2018. STEM
employees earn on average 26% more than their non-STEM counterparts earn and enjoy
lower unemployment rates (US Department of commerce, 2011.) Low unemployment
rates and high earning jobs reduce the burden of relaying on government entities for
various benefits, increase government tax revenues and participate in the economic
stimulus of the overall society through improved purchasing power.
The erosion of U.S. STEM advantage and the global increase in STEM
competition creates a number of issues for the U.S., including the off shoring of high tech
and well-paying jobs, a growing technology deficit, loss of R&D capacity, and impact on
domestic technology corporations. Between 1985 and 2008, the U.S. share of worldwide
high technology exports declined seven percent from 21 percent to 14 percent (NSB,
2010, p. 6). In addition, the loss of U.S. STEM capacity can influence the development
and manufacture of national security related technology, as well as having intellectual
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property ramifications (NSB, 2010, p. 6). As economies become STEM based, it will be
essential for the U.S. to develop educated citizens to support its economy.
Barriers in the U.S. to delivering optimal STEM education
Students often cite the lack of STEM content relevancy and its application in the
real world as the primary barriers that cause them to lack persistency and motivation in
pursuing STEM related degrees. There is a long tradition of lecturing in the sciences,
with emphasis placed on memorization and learning material by rote (Aikenhead, 2006),
however, previous research has shown that such methods result in poor student recall and
comprehension (Lord & Baviskar, 2007). Students also find lectures difficult to relate to,
disengaging, and boring (Mconnell, Steer, Owens, & Knight, 2005), producing negative
opinions of science and a disinclination to pursue degrees and careers in the STEM fields
(Seymour & Hewitt, 1997).
Poor pedagogy in STEM courses and programs is affecting student persistence in
major. Seymour and Hewitt (1997) identify no less than 23 independent factors that affect
student retention in STEM fields, the most common of which are poor teaching by
faculty, the overwhelming pace and workload of STEM programs, a lack or loss of
interest in science, and the belief that other, non-STEM majors are more interesting or
present better educational and career opportunities. Studies of pedagogy and persistence
found that one of the largest single factors influencing student retention in STEM fields is
teaching (Koballa & Glynn, 2007; Seymour & Hewitt, 1997). Kardash and Wallace
(2001) found that students thought the biggest barrier to learning was not the content or
difficulty of courses, but rather the pedagogical methods used to convey that knowledge.

18
Instructional methods in STEM fields used a transmission model that emphasized
efficient course at the expense personal student issues (Boldt, 2005). Although most
fields of academia have long used lectures as instructional models, it has become evident
that some students do not feel they learn efficiently from them, nor do they particularly
enjoy them (Kardash & Wallace, 2001). Student complaints about lectures include the
focus on “getting through” a set amount of material, a lack of connection between theory
and application, emphasis on rote memorization, and a lack of interaction between
students and faculty (Kardash & Wallace, 2001)
As possible ways to deal with the concerns just described, the previous literature
has noted STEM education should integrate the science, technology, engineering, and
mathematics subjects and relate the content to the real world (National Academy of
Engineering, 2014.) While schools often approach STEM education in their own ways
due to their own unique populations, challenges, and needs, lessons from many of those
schools may provide a synthesis of how educators can support STEM education.
The informal education sector, including museums and science centers, is a
critical component in the overall ecosystem of STEM education (National Research
Council, 2009). One key area informal institutions contribute to the ecosystem is through
teacher professional development. For example, the Museum of Science and Industry,
Chicago (MSI) teacher professional development program called the Institute for Quality
Science Teaching (IQST), offers a rotation of six different science content courses in the
domains of life, physical, earth, environmental, and space science. In the last nine years,
913 teachers have participated in these in-depth, multi-session courses. By delivering
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content instruction and providing the physical materials required to implement hands-on
science lessons at school, the IQST program model empowers teachers to immediately
transform their classroom instruction. A research study conducted in partnership with the
Educational Policy Center at Michigan State University found that the teacher course
focusing on energy (physical science) increased teachers’ content knowledge and
teaching strategies, while also improving students’ learning (Smith & Cogan, 2014). The
module selected for this evaluation project was the Get Re-Energized (GRE) module that
focuses on energy topics, a part of the physical sciences and an area of particularly weak
performance for U.S. students (Schmidt, McKnight, Cogan, Jakwerth, & Houang, 1999.)
92 applicants were randomly assigned either to participate in the course or to be part of a
control group. 60 teachers participated in the GRE module and 32 served as control
group. Mean performance of the GRE teachers was 76 percent correct compared to 68
percent correct for control teachers. Students of GRE teachers and students of control
teachers took a paper and pencil test covering earth, life and physical science. Students
of GRE teachers had a mean total test score 6 percentage points higher than the students
whose teachers were part of the control group (53 percent vs. 47 percent)
The Science Leadership Initiative (2014) suggest that at the school level, a culture
emphasizing shared beliefs, norms, and support of STEM education should be embraced.
For this to occur, schools and districts need to create a shared culture for both science and
learning. One driver of this is the school’s mission and vision statement. A comparative
case study of characteristics of 10 STEM-focused high schools found that their mission
statements had an overall impact on school culture (Scott, 2012). This comparative study
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provided both a comprehensive answer about STEM high school programs and a holistic
description of each school including the school mission and vision, entrance
requirements, academic programs, and students each participating school serve. Two
criteria determined the selection of the ten schools: they must be STEM focused and they
must be designed to enhance all students’ knowledge of STEM. The collection of data
included documents in print and digital format, telephone interviews and email
communication. A cross-case synthesis technique was used to analyze the data in this
study. Results from the finding served to answer many questions that guided the study.
“What influenced the school programs?” represents one of those questions. Through this
question, the researcher attempts to connect the school mission to the program
implementation. Results show that the content in the school’s mission statement
influenced the establishment of the schools. Results also highlight the emergence of four
themes in the mission statements: pathway to university degrees, rigorous academics,
student population, and student environment. When comparing successful STEM
schools, Scott found that although the mission statements between the 10 schools were
different, there was a clear connection to the mission statement and the characteristics of
the programs that each school provided. The Inclusive STEM High School (ISHS) has
been successful at bringing opportunities to underprivileged students and
underrepresented minorities (Behrend, & Means, 2014). These ISHSs design new school
models in the context of their individual local communities, with the help of parents.
They have specific mission statements and goals, along with student supports that
provide new opportunities for their underrepresented student populations to achieve
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success (Lynch, 2013). These examples indicate the driving force that such mission and
vision statements provide for the overall school culture, and ultimately, the influence they
have on the programming they offer to their students.
School leadership plays an important role in the creation of a school culture.
Leithwood, Harris and Hopkins (2008) assert that school leaders—principals in
particular—improve teaching and learning through their influence on staff motivation,
commitment, and working conditions. Principal effectiveness plays a large part in school
effectiveness and in student performance (McCollum, 2012). Support of STEM
education is more successful when principals drive and support the school components
and change needed in schools. A principal can work to improve student learning in
science through a variety of means including advocating for science time in the school
day, providing money for science equipment and lab space, or holding professional
development to increase teacher knowledge and effectiveness—whereas a principal who
does not support science or science learning could do just the opposite.
A sense of community and safety is another important aspect of the school culture
importance to successful STEM schools. A school culture that supports its students and
its faculty helps build student identity, establishes a sense of community, and makes
students feel comfortable when asking for assistance (Gilson, Little, Ruegg & BruceDavis, 2014). Academic and affective support is also important for successful STEM
education because the students who attend these schools may also need additional support
to navigate the challenging learning environments of an advanced STEM high school
(Spillane, 2013).
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Giftedness and gifted education
Policy makers, schools and educators invested considerable amounts of resources,
time and energy supporting students with learning and economic difficulties. At the same
time, they paid little attention to those gifted students who demonstrate academic
potential. Tens of thousands of gifted and talented students are sitting in their
classrooms-their abilities unrecognized and their needs unmet (Renzulli & Park, 2012).
It’s reasonable to conclude that we have not treated those gifted students with equity
when social justice and equity are the driving forces in our educational system.
Identifying those gifted students and providing them with an optimal STEM gifted
education is not only a question of equity toward those underachiever students, but also a
matter of national importance (National Mathematics Advisory Panel, 2008). Those
students are more capable of becoming leaders in STEM fields and helping generate
more opportunities for other students to pursue careers in STEM.
Cultural, socio-economic and linguistic barriers often make giftedness
identification hard. Davis and Rim (1998) found that “cultural bias in test instruments
and other identification methods, many typical procedures actually obscure their
(students) giftedness by ‘proving’ these children are not gifted” (p. 253). School districts
that use cut-off scores from an intelligence test tend to identify gifted students as those
scoring more than two standard deviation above the mean (Pendarvis, Howley, and
Howley, 1990.) The notion of giftedness has moved during the 20th century from a
unitary concept based on IQ measurement to a multidimensional concept (Braggett,
1994). A paradigm shift toward a talent development model of providing services in
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gifted education has therefore transformed the traditional IQ-based notion of giftedness
(Dai & Chen, 2013). The conceptualization of giftedness plays an important role in the
development of programs for gifted and talented students. And at its core the
conceptualization of giftedness plays a central role in the development of instruments for
identification, including rating scales completed by teachers and other school-based staff
(Borland, 2003, Robinson, 2009).
Gagne’s differentiated development model
Gagne (2009) is clear about differentiating between giftedness and talent. He
called his theory the Differentiated Model of Giftedness and Talent (DMGT). He
identified gifts as intellectual, creative and social abilities. For instance, verbal,
numerical and reasoning capabilities exhibit intellectual abilities, imagination, originality
and problem solving abilities exhibit creative abilities, and finally, feeling comfortable in
a social setting, persuasion, influence and leadership exhibit social abilities. Gagne’s
development model builds itself on the process of nurturing the abilities students have
and turning them into talents (Gagne, 1999, Renzulli, 1978). As such, intellectual,
creative and social abilities can be developed and turned into competencies in a desired
domain.
Importance of giftedness development in middle school
Entry to middle school involves a period of social, emotional, cognitive and
behavioral growth as students move from one building to another, and from childhood to
early adulthood. The cognitive growth picks up speed between the ages 11-14 (Piaget,
1965) and the eagerness to learn in their school environment and find their own identity

24
away from their parents increases (Sternberg, 2005). The start of middle school is critical
in identifying gifted students and enrolling them in gifted programs that allows for the
development of their gifts into talents. When those programs identify and enroll students
in enriched programs that are relevant to their socio-cultural world, those students
develop the confidence in their ability to succeed and become more motivated to engage
in tasks even when those tasks are challenging.
In STEM education, Motivation is a key factor of success because the student
persistence in a STEM program is a product of motivation to stay in that program (Allen,
1999). Baron (1991) defines motivation as an internal process that activates, guides, and
maintains behavior, especially goal-directed behavior (). If students are inspired by their
class-related, personal, and social experiences in a course of study, they are far more
likely to remain in the program than students who feel alienated, isolated, ignored, and
otherwise unmotivated by their encounters (Pintrich, 2003). Brophy (2005), in a
classroom context, uses the concept of student motivation to explain the degree to which
students invest attention and effort in various pursuits.
Keller (2010), in general, groups the theories of student motivation into four
categories: physiological, behavioral, cognitive, and emotional. The behavioral and
cognitive theories are the most common (Brophy, 2005). Within the U.S. K-12
Education system, the behavioral perspective of motivation presupposes that people only
respond to basic needs. An example of this point of view would be to assume that a
student’s motivation to perform in class is only predicated on attaining a passing grade,
which is necessary to move on to the next class or to graduate. Thus, behavioral models
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of student motivation manipulate students, whereas cognitive models emphasize
engaging and interacting with students (Brophy, 2005).
Researchers recognize that student motivation is far more complex than the
“carrot-and-stick” model that rewards desired behaviors and punishes unwanted ones.
Students can derive motivation from multiple sources (Brophy, 2005). Keller (1979)
asserts that student motivation in any course is a product of four factors: attention,
relevance, confidence, and satisfaction.
Attention: To motivate students, any classroom setting or project must gain and
keep the students curiosity. To accomplish this, instructors can use perceptual arousal,
analogous to sensory stimuli. Inquiry can also keep students’ attention by asking them to
answer or develop questions, or to solve specific problems. Keller (2010) suggests a third
method of gaining attention through variability and maintaining interest by using
different techniques, methods, or sources of information.
Relevance: One of the most important things for any learning environment to do
is to demonstrate to students how the material presented affects students personally. If
students find the subject content useful to them, they are more likely to be motivated
(Wolter, Bergland & Lundeberg, 2009). Using specific examples and analogies that draw
links between student’s lives and the material learned emphasizes and reinforces such
benefits. Assessing individual student ambitions and demonstrating how they can meet
their goals can also build relevance (Keller, 2010).
Confidence: Building confidence and perceptions of self-efficacy reinforces
motivation. Students need to believe that they can succeed at the tasks given; however,
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they also need challenging. Too easy tasks make students feel they are wasting their time
and detract from overall motivation to learn. Keller and Suzuki (1988) note that there are
three important motivational dimensions to student confidence. First, perceived
competence in which students are motivated in situations where they believe they have
the skills needed to succeed; however, learning usually involves utilizing new skills and
knowledge bases where pupils feel less confident. Therefore, to optimize motivation in
these scenarios, students need controlled environments where mistakes are made without
embarrassment. Second, students exercise perceived control when they feel their actions
and choices directly affect the outcome of situations, and they therefore feel more in
control. Control breeds confidence, which in turn breeds motivation and persistence.
Third is an expectancy for success, also called a “Self-Fulfilling Prophecy” (Jussim,
Robustelli & Cain, 2009) where students exert more effort and perform better because
they believe they can accomplish the task.
Satisfaction: Learners need to gain some feeling of reward or satisfaction with
their experiences to remain motivated. Keller and Suzuki (1988, p. #) note that, “if the
outcomes of students’ efforts are consistent with their expectations, and if they feel good
about the outcomes, then they are likely to remain motivated.” Satisfaction may
manifest as a sense of accomplishment—that the tasks performed were important and
worthwhile, or as a feeling of success—that they can perform. Additionally, students
who feel a sense of pride in their accomplishments are more likely to both retain
information and remain motivated. Factors that may influence student satisfaction may
include reinforcement and feedback, which can sustain motivation, predictable and
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intrinsic rewards, which can result in consistent behavior, and cognitive evaluation,
which includes reflective praise for accomplishments from both peers and instructors
(Keller, 2010).
Renzulli conception of giftedness and predictors of STEM success
In his analysis of the components of giftedness and ways to identify gifted
students, Renzulli (1977) developed the three-ring conception of giftedness that included
above average ability, task commitment and creativity. Decades of research that
indicates three congruent clusters of ability that characterize this group support this
identification model (Baum, Renzulli, & Hébert, 1994, Gubbins, 1995, Reis & Renzulli,
1982). The name derives from the conceptual framework of the theory. The most
interesting aspect of this theory is that it is the presence of these clusters of traits and their
interaction that creates the conditions for the creative productive process to begin.
Above average ability comprises both general performance that refers to the
capacity to process information, integrate experiences, and engage in abstract thinking.
Verbal and numerical reasoning, spatial relations, memory and fluency represent
examples of such abilities. These are measured through aptitude and achievement tests.
And specific performance that refers to the capacity to acquire knowledge, skill or the
ability to perform in specialized activities. Above average ability is the most constant of
the rings Renzulli (1977). Any student’s performance within the parameters of this ring
links closely with traditional cognitive and intellectual traits and is minimally variable.
The reason that this ring is referred to as “above average ability” as opposed to
“exceptional ability” derives from research suggesting that, beyond a certain level of
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cognitive ability, real-world achievement is less dependent upon ever increasing
performance on skills assessment than upon other personal and dispositional factors such
as task commitment and creativity (Renzulli, 2005).
Figure 2: Renzulli’s three ring talent development model

Note: Adapted from Renzulli (2009)
Task Commitment represents a non-intellective cluster of traits found consistently
in creative productive individuals. Perseverance, determination, will power, positive
energy are examples of this trait. Duckworth (2009) calls it “grit” and summarizes it as a
focused or refined form of motivation. Task commitment, often means hard work,
dedication, and self-confidence. One of the primary ingredients for success among
persons who have made important contributions to their respective performance areas is
their ability to immerse themselves fully in a problem or area for an extended period and
to persevere even in the face of obstacles that may discourage others.
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Creativity relates to the capability to set aside established conventions, try novel
procedures, plan, construct resourcefully, and think in divergent ways (Renzulli, 1978,
1998). Curiosity, originality, ingenuity, and a willingness to challenge convention and
tradition comprise some of the creativity’s traits. For example, there have been many
gifted scientists throughout history, but the scientists whose work we revere, whose
names have remained recognizable in scholarly communities and among the public, are
those scientists who used their creativity to envision, analyze, and ultimately help resolve
scientific questions in new, original ways.
Creativity and task commitment, unlike traditionally measured academic
achievement traits included in the above average ability area, are developmental and
therefore subject to the kinds of experiences provided for students. They are the result of
the opportunities that spark a creative idea or develop the motivation that causes students
to want to follow through on a specific idea.
In many cases, creativity and task commitment feed upon one another. For
example, a person notices something happening that draws his or her attention to a
problem that needs addressing. They become interested, and develop the task
commitment to do something about it. They may then begin to explore various creative
ways to start an awareness campaign, or prepare some posters or discussion groups that
address the issue.
The reciprocal relationship between creativity and task commitment may also
work in the opposite direction. A group of students may have a creative idea about raising
money to buy school supplies for poor children by baking and selling cookies. They must
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now develop their task commitment to get the job done. Task commitment requires the
time, energy, and the organizational and management skills necessary for their creative
idea to become a reality.
Renzulli’s (2009), three-ring conception of giftedness is based on an overlap and
interaction between and among these three clusters of traits that create the conditions for
developing and applying gifted behaviors. The author does not view giftedness as an
absolute or fixed state of being. Rather, as a developmental set of behaviors applied to
problem solving situations. Varying kinds and degrees of gifted behaviors can be
developed and displayed in certain people, at certain times, and under certain
circumstances. In the above average ability population, educator’s most important goal is
to create the creativity and task commitment traits specified in the three-ring conception
of giftedness and to bring the circles together in order for gifted behaviors to converge
and make something happen. This identification model is the underlying theory that
Renzulli used to develop the Scales for Rating Behavioral Characteristics of Superior
Students SRBCSS (Renzulli & Reis, 2012).
SRBCSS as an instrument of identification and assessment
Teacher rating scales are widely used instruments for identifying gifted students
to participate in gifted programs (Renzulli, 2002). The SRBCSS, which was developed
by Renzulli and his colleagues are considered the most important scales used throughout
the U.S. (Davis and Rim, 2003). Many educators and researchers have also translated
and researched the SRBCSS scales for use throughout the world (Kalatan, 1991, Nasir,
1988, Soubhi, 1997, Srour, 1989, Belkheit, 2013). SRBCSS identify and assess students
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in elementary and secondary education, and consists of 14 subscales to help assess
student strengths in the following areas: Learning, motivation, creativity, leadership, art,
music, dramatics, planning, communication precision, communication expressiveness,
mathematics, reading, science, and technology.
SRBCSS did not start with 14 scales, and that is where SRBCSS’ strengths and
widespread use lie. First, Renzulli’s (1978) three-ring conception of giftedness led to the
creation of those scales. Second, empirical testing supported the selection of each
characteristic on the scales. For example, the characteristics about curiosity refer to the
work done by many researchers including Torrance (1962). Finally, Renzulli and his
colleagues used feedback from the research community to enhance the validity and
reliability of the scales. In one instance, they reduced the number of items included in
each scale and recently added four new scales to respond to the changing educational
landscape and technological advances (Renzulli et al., 2009).
Initial development of SRBCSS: Renzulli, Smith, White and Callahan (1976)
developed the first version of SRBCSS. This first publication contained 10 separate
teacher judgment scales designed to assess and identify students’ characteristics, which
were learning, motivation, creativity, leadership, artistic, musical, dramatics,
communication precision, communication expressiveness, and planning. To respond to
the items on the scale, teachers rate the frequency with which they observe each
characteristic manifested in a student on a 4-point scale (1 = never, 2 = rarely, 3 =
occasionally, and 4 = always).
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SRBCSS-R: Many educators and specialists in the area of gifted education were
critical of the instrument (Renzulli, 2002.) For example, users of the SRBCSS found the
four-category scale as an interval scale difficult to implement. The developers revised
the interval scale and introduced a six category response scale that remains in use today
(1 = never, 2 = very rarely, 3 = rarely, 4 = occasionally, 5 = frequently, 6 = always). In
addition, gender-neutral pronouns replaced gendered pronouns and compound items were
broken down into separate items (Renzulli, Smith, Callahan, White, Hartman, &
Westberg, 2002).
Sixty experts in the field of gifted education evaluated the testing of validity of
the updated SRBCSS-R. After the experts removed and replaced the characteristics that
did not meet minimum thresholds of domain placement agreement or strength of
agreement within a domain, the final SRBCSS-R was field tested with 54 items. The
author based the testing of validity on the field test data collected from teachers rating
students identified as above average according to certain metrics or identified by their
teachers as above average in potential and not on a census sample of students with a wide
range of ability.
SRBCSS-III: In 2010, the authors updated SRBCSS-R to include four new scales
that allow teachers to obtain ratings on students in four specific content domains: reading,
mathematics, technology, and science (Renzulli et al., 2009). The authors selected these
areas for the new scales for two major reasons. They realized that variations exist among
learners because some students demonstrate strengths in one domain and not another.
Moreover, they wanted to support teachers’ attempts to differentiate instruction in
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specific content areas. To identify the characteristics of giftedness in those four domains,
the reading scale measures accelerated reading, enjoyment of reading, advanced reading
processing, and advanced language. The mathematics scale measures students’ interest
and approaches to solving mathematical problems and their ease in understanding
mathematical concepts. The science scale measures students’ interest in science and
approaches to solving scientific problems and their ease in understanding scientific
concepts. The technology scale examines four specific student characteristics: expertise
using technology, interest and initiative in using technology, mentoring others in
technology, and creative integration of technology (Renzulli, 2009).
The literature I reviewed suggests that the conception of giftedness has evolved
and expanded beyond the narrow concept of academic ability as a unitary trait measured
by traditional intelligence tests. Researchers in this area provide differing definitions of
giftedness but they all seem to include cognitive and non-intellective factors. For
example, Renzulli (2010) considers above average ability, creativity and task
commitment while Gardener (1988) includes non-intellective factors such as
interpersonal skills and intrapersonal knowledge. The characteristics within each
definition overlap to create giftedness. The literature I reviewed further recommends that
educators use this evolved and expanded definition of giftedness as a concept to
determine identification procedures and develop instruments of measure to capture all of
its characteristics.
Unfortunately, most gifted programs use identification instruments that focus on
measuring intellectual abilities and provide little information about other characteristics
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of giftedness (Johnson, 1986). Hoge (1986) points out that as the definition of giftedness
expands to include various characteristics of cognitive and non-intellective competencies,
the giftedness identification process becomes more difficult and complex. Thus,
educators managing gifted programs often resort to instruments that are widely known
and easy to use, whether those instruments capture various characteristics of giftedness or
not. The purpose of my study is to help gifted programs, such as the 49ers STEM
project, in their student identification and admission process. The SRBCSS mathematics
and science instruments are domain specific and relevant to STEM gifted programs.
Renzulli (2010) used his conception of giftedness as a framework to develop both
instruments. He tested both instruments and found them to be valid and reliable. Both
instruments assess intellectual ability, creativity and perseverance within their respective
content domain. Before I recommend both instruments to the 49ers STEM educators, I
will test both instruments for validity and reliability using a sample of students enrolled
in the 49ers STEM program.
Conclusion
The historical background, challenges, best practices and theories I reviewed
highlight the importance of rightly and timely identifying STEM gifted students and
providing them with an optimal STEM education that is relevant to the real world. I
believe that the literature I have cited appropriately supports two conclusions. First,
investment in gifted programs should prioritize STEM as an educational and career
pathway if the U.S. wishes to retain its global technological advantage, improve the
economic well-being of its citizens and safeguard its national security. Second, proper
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identification of STEM gifted students using a multidimensional conception of giftedness
creates the opportunity for many gifted students to succeed.
The 49ers STEM program, the focus of this study, has adapted many of these
theories and best practices to inform their decisions related to the identification and
design of their classroom and extra-curriculum STEM activities. As I will discuss later
in this study, few challenges regarding students’ identification persist and the foundation
managing the 49ers STEM program acknowledged some of those challenges.
Chapter Two covered seven themes that discussed the importance of STEM
education, the importance of timely identifying STEM gifted students and providing them
with an enriched STEM education. The literature review culminated in the development
of the SRBCSS scales as a valid and reliable instrument to identify STEM gifted
students. Chapter Three will focus on the methodology and the research design used in
this study. I will test the validity and reliability of the SRBCSS mathematics, science and
reading scales using the 49ers STEM project as the main source of data. I will also use
the survey results to evaluate the criteria used by the 49ers STEM project to identify and
recruit students to its program. My recommendations focus on the proper identification
of STEM gifted students, and how to use SRBCSS mathematics and science scales to
replace or complement other previously used identification criteria that created some
challenges for inclusion of certain minorities.
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Chapter 3
METHODOLOGY
Introduction
As noted in both Chapters 1 and 2, beyond standardized testing and IQ
measurement, many educators and administrators continue to develop various
instruments to identify exceptional students for enrollment in gifted programs using the
framework of multiple intelligence talent development (Dai and Chen, 2013). Renzulli
(1978, 1998) noted that the three-ring concept of giftedness creates the congruence of
above average general and specific ability, creativity and task commitment. This
congruence cast a wider net to identify more students with potential for placement in
programs for gifted students or settings that focus on talent development. Per these
researchers and others, IQ-based metric no longer provides the best measurement of
giftedness. This measurement needs to go beyond the scope of intellect (Callahan, 1995)
and includes domains inside and outside the classroom. This wider definition of
giftedness allows for the identification and enrichment of students who could have gone
unnoticed. In addition, researchers in the field of education used this evolved definition
of giftedness as a theoretical framework to develop new rating scales. The four newly
developed scales for rating the behavioral characteristics of superior students (SRBCSS),
which was developed by Renzulli (2010) and are discussed in my earlier literature
review, are examples of those instruments.
Recall my previously described dissertation objectives of:
 Testing the validity and reliability of the SRBCSS mathematics, reading,
and science scales.
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 Exploring the criteria used to identify and admit students to the 49ers
STEM program. I will then compare those criteria to the variables
contained in the SRBCSS mathematics, reading and science scales.
 Using SRBCSS mathematics and science scales to assess students who
attended the 49ers STEM program for one year and continue to develop
their STEM giftedness within the program.
To achieve these objectives, I use three of the four newly developed scales
(mathematics, science, and reading) to rate the giftedness of the students in those areas. I
am not able to rate students using the technology scale because the schools I approached
do not offer a dedicated technology classroom instruction.
The purpose of this chapter is to offer the methodology of my dissertation. I first
describe in Section 1 the Scales for Rating the Behavioral Characteristics of Superior
Students (SRBCSS) rating scales as instruments of assessment and giftedness
identification. In section 2, I describe the procedure I use for sampling the participants.
In section 3, I describe the data collection. And finally, in section 4, I explore the current
criteria used by the 49ers STEM project to identify and recruit gifted students to its
program. Understanding these criteria, I then describe the statistical analysis I will use to
test the validity and reliability of the (SRBCSS) mathematics, science, and reading scales.
The intent of methodology is to propose revised SRBCSS instruments of measure to the
49ers STEM project.
Section 1: Instrument
The material previously offered in chapters one and two of this dissertation
suggests that the conception of giftedness has evolved beyond the narrow scope of
academic ability and researchers have developed various rating scales to capture this
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evolving concept. However, most gifted programs such as the 49ers STEM program
continue relying on identification instruments that focus on measuring intellectual
abilities and provide little information about other characteristics of giftedness. One of
the objectives of my study is to test the validity and reliability of the three SRBCSS
rating scales and propose them to the 49ers STEM program as a tool for future
assessment and identification of characteristics of giftedness. In this section, I provide a
brief description of the SRBCSS rating scales
Renzulli published the original SRBCSS scales back in 1976 to assess and
identify the characteristics of students for whom gifted programs were appropriate. The
original version included 10 scales to measure an equal number of characteristics of
giftedness: learning, creativity, motivation, leadership, artistic, musical and theatrical
abilities, characteristic of communication (accuracy), characteristic of communication
(expression), and planning. In 2010, Renzulli added four new scales: mathematics,
reading, science and technology. The development of those four new scales sought to
assist both teachers and school staff in obtaining teacher ratings in specific content areas
(Renzulli, 2009).
As shown in Tables 1-4, to identify the characteristics of giftedness in those four
domains, the six items on the reading scale measure accelerated reading, enjoyment of
reading, advanced reading processing, and advanced language. The ten items on the
mathematics scale measures students’ interest and approaches to solving mathematical
problems and their ease in understanding mathematical concepts. The seven items on the
science scale measures students’ interest in science and approaches to solving scientific
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problems and their ease in understanding scientific concepts. And finally, the seven items
on the technology scale examines four specific student characteristics: expertise using
technology, interest and initiative in using technology, mentoring others in technology,
and creative integration of technology (Renzulli, 2009). Teachers rate students on the
SRBCSS scale by assigning a point value on a Likert scale from one to six across the
rating categories, where never = 1, very rarely = 2, rarely = 3, occasionally = 4,
frequently = 5 and always = 6. Teachers add the point values to provide a single score
for each student. The Likert scale in this study measures the magnitude of giftedness in
order from lowest to greatest. The various items on the scale are summed together to
provide a single score per students. This acts as an ordinal scale with no equal intervals
and no absolute zero. Tables one through four provide the various characteristics
included in each scale.
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Table 1: SRBCSS mathematics characteristics
The student…
(M1) Is eager to solve challenging math problems
(M2) Organizes data and information
(M3) Enjoy challenging math puzzles
(M4) Understands new math concepts and process more easily
(M5) Has creative ways of solving math problems
(M6) Displays a strong number sense
(M7) Frequently solves math problems abstractly
(M8) Has an interest in analyzing the mathematical structure
(M9) When solving a math problem, can switch strategy easily
(M10) Regularly uses a variety of representations to explain math
Table 2: SRBCSS science characteristics
The student…
(S1) Demonstrate curiosity about scientific processes
(S2) Demonstrate curiosity thinking about scientific debates
(S3) Demonstrate enthusiasm in discussion of scientific topics
(S4) Is curious about why things are as they are
(S5) Reads about science related topics in his/her free time
(S6) Expresses interest in science projects or research
(S7) Clearly articulates data interpretation
Table 3: SRBCSS reading characteristics
The student…
(R1) Eagerly engages in reading related activities
(R2) Applies previously learned literary concepts to new reading
(R3) Focused on reading for an extended period of time
(R4) Pursues advanced reading materials
(R5) Demonstrates tenacity when posed with challenging reading
(R6) Shows interest in reading other types of interest-based reading
Table 4: SRBCSS technology characteristics
The student…
(T1) Demonstrates a wide range of technology skills
(T2) Learns new software without formal training
(T3) Spends free time developing technology skills
(T4) Assists others with technology related problems
(T5) Incorporates technology in developing creative products
(T6) Eagerly pursues opportunities to use technology
(T7) Demonstrates more advanced technology skills than other students
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Prior to their publication, Renzulli (2009) conducted a study of the four newly
developed content specific scales to test both their validity and reliability. All
participating schools were public. Table 5 provides the number of participants, the
geographical school distribution and students’ demographics. The researcher sought
participants from across the U.S. and included students of all abilities and differing
gender, ethnic and geographical composition. This sampling procedure provides better
variability in teachers’ rating of students and allows the researcher to evaluate the
reliability and validity of the measurement. For example, when the teacher perceives a
student as strong in science, the student should score high on all the items included in the
SRBCSS science scale. The opposite should also be consistent when the teacher
perceives a student as weak in science.
Table 5: SRBCSS demographics
Category

Participants

Geography

Gender
Ethnicity

Number

Schools
Teachers
Students
Urban
Suburban
Rural
Male
Female
Caucasians
African Americans
Hispanic Americans
Native Americans
Others

140
187
726

Percentage in
Whole School
District
%

26
64
10
48
52
80
8
7
1
4

Source: Renzulli 2009

The researcher used these data to examine the scales’ reliability and validity. The
internal consistency reliability of a scale refers to its consistency and stability of its
measurement. When all the items included in the scale relate (correlate) to each other
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and converge on the same thing, the reliability of the scale is met. Similarly, the validity
of a scale refers to its suitability and meaningfulness of its measurement. When all the
items included in the scale relate to each other and converge on the same concept
measured by the scale, the internal consistency of the scale is met. The concurrent
validity seeks to evaluate the correlation significance between students’ score on a
content specific scale and their corresponding classroom grade. We should not expect a
perfect correlation between the scale and the grades as classroom grades typically
measure academic abilities while the SRBCSS scales capture characteristics of giftedness
beyond the academic abilities.
Lee Cronbach (1951) developed Cronbach Alpha to provide a measure of
reliability of a test or scale. Its number ranges between 0 and 1. When items on the same
scale tend to measure the same thing, they are highly correlated and Alpha is high. A
good reliability should have an Alpha greater than 0.70 (Gable & Wolf, 1993). Alpha of
the four scales ranges between .947 (science) and .977 (mathematics).
When the correlations among items on the same scale, among the items and their
total score, and among the four scales are significant at the 0.05 level, the validity of the
four scales is established. All correlation coefficients were significant at the 0.05 level.
The reading scale correlation ranged between .955 and .960, the mathematics scale
between .860 and .914, the science scale between .769 and .877, and the technology scale
between .850 and .892. The correlation coefficients among the four scales ranged
between .684 (correlation between reading and technology) and .874 (correlation between
science and mathematics). The correlation coefficients between student grades and their

43
SRBCSS rating scores ranged between .453 (correlation between grades and technology)
and .731 (correlation between grades and mathematics).
Section 2: Sampling procedure to obtain study participants
In the prior section, I provided a brief description of the SRBCSS four content
specific rating scales. I then described the method used by Renzulli (2009) to test the
validity and reliability of those rating scales. In this section, I describe the sampling
procedures I use to identify participants in this study. Initially, I intended to use teachers
and students from the 49ers STEM program as sole participants in this study. However,
the number of students participating in the study and the amount of data I collected was
not enough to fully conduct the desired research. In my study, I plan to evaluate the
concurrent validity of the SRBCSS scales and another external validity-namely
discriminative validity by which I examine the ability of the scales to distinguish between
students identified for gifted programs such as the 49ers STEM program and students not
identified for such programs. I was not able to receive students’ grades and the SRBCSS
rating scores of students not enrolled in the 49ers STEM program. Consequently, I
reached out to Winston Churchill Middle School and Mira Loma High School in the
Sacramento, CA Region. Both schools offer an International Baccalaureate (IB)
program. The IB program is a rigorous program intended for students who exhibit
giftedness behavior. The program offers those gifted students an enriched classroom
instruction and various extra-curricular activities. San Juan Unified School District uses
its own criteria and guidelines to identify and admit students to the IB program. Both the
49ers STEM and IB programs identify students at the middle school level and enroll them
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in enriched curriculum instructions. The 49ers STEM program enrolls students at the 7th
grade level. Students must be enrolled within Santa Clara Unified School District, have a
minimum GPA of 3.0, fill out a self-rated survey, pass an interview, and commit to the 6year program until achieving high school graduation. The 49ers Football association and
Chevron provide the supplemental funding resources. The program focuses on STEM
and provides a rigorous curriculum with extra out of classroom activities. The IB
program at the middle school enrolls students at the 6th grade level. Students must have a
GPA above the 85th percentile. The program gives enrollment priority to Intra-district
students and only accepts inter-district students when seats remain vacant. The program
also admits students at the 9th grade level. Most IB students from Winston Churchill
Middle School transfer to Mira Loma High School. The IB program is not STEM
focused but it is also very rigorous with emphasis on STEM content education. Mira
Loma HS promotes science education and has won many national science awards.
Because of the limited data I received from the 49ers STEM program, I reached to both
the IB middle school and IB high school. This methodology allows me more variability
in teachers’ responses and provides me with the opportunity to validate the scales at the
middle and high school level. The following paragraphs describe the participants in both
programs.
49ers STEM program: One mathematics and one science teacher respectively
used SRBCSS mathematics and science scales to rate 60 8th grade students. Those
students attended the program in the prior year as 7th grade students and have spent nearly
two academic years receiving an enriched STEM education. Their participation in my
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study provides an insight into the effectiveness of the 49ers STEM program. The
mathematics teacher rated 30 students using SRBCSS mathematics scale and the science
teacher rated 30 students using the SRBCSS science scale. The foundation managing the
49ers STEM project administered its own criteria to identify those students as gifted.
The criteria used for identification did not include SRBCSS rating scales. Both teachers
did not receive a formal training on the SRBCSS usage but I instructed them to rate
students using the process of recollection. Although the teachers knew the students’
names, I asked the teachers to identify students in the rating scales using numerical
identifiers.
Winston Churchill Middle School and Mira Loma High School: One
mathematics teacher and one English teacher respectively used the mathematics and
reading scales to rate 60 IB students and 60 students attending regular classroom
instruction. The IB program at the middle school level identifies and admits both intradistrict and inter-district students with priority given to intra-district students. Most IB
students from Winston Churchill Middle School transfer to Mira Loma High School.
However, few of them leave the program for various reasons such as long commute or
curriculum demands on the students and their parents. Mira Loma High School also
identifies and admits students at the freshman year. The mathematics teacher at the
middle school teaches both IB and regular classrooms. He used the SRBCSS
mathematics scale to rate 30 students enrolled in the IB program and 30 students
attending regular classroom instructions. The English teacher at the high school teaches
both IB and regular classrooms. He used the SRBCSS reading scale to rate 30 students
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enrolled in the IB program and 30 students attending regular classroom instructions. San
Juan Unified School District used its own to identify and admit students to the IB
program. The criteria used for identification did not include SRBCSS rating scales. Both
teachers did not receive a formal training on the SRBCSS usage but I instructed them to
rate students using the process of recollection. Like the 49ers STEM program, the
teachers knew the students’ names, but I asked the teachers to identify students in the
rating scales using numerical identifiers.
Section 3: Data
In Section 1 of this chapter, I provided a brief description of the SRBCSS content
specific rating scales and the methodology that the developer used to test the scales’
validity and reliability. In section 2, I described the sampling procedures I used to obtain
my study participants. I also highlighted the limitation I encountered in the recruitment
of participants. Specifically, both 49ers STEM teachers were not able to assess students
attending regular classroom instructions. This lack of participation limited my ability to
test the discriminative validity of the rating scales. As I will discuss in Section 4 of this
chapter, the discriminative validity tests the ability of the rating scales to distinguish
between students identified for gifted programs and students not identified for such
programs. Consequently, I expanded my participants’ recruitment to include 2 teachers
and 120 students from two schools located in the Sacramento area, CA-a middle school
and a high school- that offer an IB enriched education for students identified with gifted
characteristics. The mathematics teacher at the middle school and the English teacher at
the high school were both able to rate 30 students enrolled in the IB program and 30
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students attending regular classroom instructions. In this section, I describe the data
collection process and provide raw scores from the three rating scales-namely
mathematics, science and reading.
I use two sets of data for my study. The first set is an archived data provided by
the foundation managing the 49ers STEM project. It compiles the criteria used by the
49ers STEM project to identify and admit students to the 49ers STEM enriched program.
I will use this set of archived data to explore these criteria and compare them to the
variables included in the SRBCSS rating scales. The second set of data contains a
compilation of scores of 180 students rated by two mathematics teachers, one science
teacher and one English teacher. The mathematics teachers used SRBCSS mathematics
scale to rate their students. The science teacher used SRBCSS science scales to rate his
students. And the English teacher used SRBCSS reading scale to rate his students. Table
6 provides a summary of the teachers and students participating in the data collection
Table 6: Teachers and students participants
Participants
49ers STEM

Teacher
Math teacher
Science teacher

N
1
1

Rated students
STEM students
STEM students

Grade
8
8

Sample size
30
30

Churchill MS

Math teacher

2

Mir Loma HS

English teacher

1

IB students
Non-IB students
IB students
Non-IB students

8
8
10
10

30
30
30
30

I will use this second set of data to test the validity and reliability of the three
rating scales. I will also use the 49ers STEM portion of this data to compare the score
results to the identification criteria used by the 49ers STEM program and to assess the
performance of the students enrolled in the STEM program. I was not able to collect data
using the technology scale because the schools I approached did not offer a classroom
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instruction dedicated to technology. I was also not able to obtain the mathematics and
science grades of students enrolled in the 49ers STEM program. Therefore, I will not use
the 49ers STEM data to test the concurrent validity of the SRBCSS rating scales which
evaluates the degree of correlation between SRBCSS rating scores of students and their
corresponding classroom grades. I, however, received numerical grades from Mira Loma
High School and letter grades from Winston Churchill Middle School. Table 7 displays
the conversion of letter grades to numerical grades.
Table 7: Conversion of letter grades to numerical grades
Grade

A

A-

B+

B

B-

C+

C

C-

D+

D

D-

F

Value

4

3.7

3.3

3

2.7

2.3

2

1.7

1.3

1

.7

0

The mathematics scale rates students’ interest and approaches to solve
mathematical problems and their ease in understanding mathematical concepts.
Mathematics teachers observe students as they work on their mathematical tasks and rate
their creativity, ability, and persistency. Tables 8-10 provide the rating scores of
observed characteristics of mathematics giftedness in students enrolled in STEM, IB and
regular curriculum instructions.
The science scale rates students’ interest and approaches to solving scientific
problems and their ease in understanding scientific concepts. Science teachers observe
students as they work on their science task and rate their creativity, flexibility,
persistency and critical thinking. Table 11 provides the rating scores of observed
characteristics of science giftedness in students enrolled in STEM curriculum
instructions.
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The reading scale rates students’ reading ability and capacity to understand
textual information. Teachers observe students and rate them based on their reading
giftedness. Reis (2004) defines reading giftedness as an exceptional reading ability and a
capacity to understand textual information well above regular same age students. Tables
12-13 provide the rating scores of observed characteristics of reading giftedness in
students enrolled in IB and regular curriculum instructions. M1 through M10 refers to the
ten items included in the mathematics scale. S1 through S7 refer to the seven items
included in the science scale, and R1 through R6 refer to the six items included in the
reading scale.
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Section 4: Statistical treatment
In this study, I use quantitative methods to achieve the objectives of my research.
To accomplish these tasks, I use the Statistical Package for the Social Sciences (SPSS) to
generate descriptive statistics, means, standard deviations, t-test for independent samples,
Pearson correlation coefficients, Spearman correlation coefficients and Cronbach alpha
coefficients. In the following sub-sections, I provide the methods and statistical
treatment I use to achieve each objective.
Research objective one: Testing the validity and reliability of the mathematics,
science and reading rating scales
Researchers use various types of methods to establish the reliability and validity
of a rating scale. I establish the internal consistency of the three scales -namely
mathematics, science, and reading by testing their Cronbach Alpha, the correlations
among items on the same scale (inter-item correlation), and the correlation among the
items on the scale the scale’s total score (item/total score correlation). I will establish the
external validity of the mathematics and reading scales by testing their discriminative
validity and concurrent validity.
Cronbach Alpha. Lee Cronbach (1951) developed Alpha to provide a measure
of internal consistency of a test or scale. Its number ranges between zero and one. When
items on the same scale tend to measure the same thing, they are highly correlated and
alpha is high. A good internal consistency should have an alpha greater than 0.70 (Gable
& Wolf, 1993). In my study, I will test the reliability of the three rating scales by
computing the Cronbach Alpha. To accomplish this test, I will use all the sources of data
I obtained for this study.
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Inter-item and item/total score correlation. To establish these correlations, I
use Pearson correlation coefficient to compute the correlations among items of each scale
and the correlations among items and the total score of each scale. Researchers
recommend using Pearson correlation coefficient when the variables tend to change
together in strength and direction of relationship. In my study of the SRBCSS scale, the
items on the same scale measure the same concept for which the scale was developed.
To accomplish this test, I will use all the sources of data I obtained for this study since
the test only requires correlations between the scores of various items on the rating
scales.
Discriminative validity. The discriminative validity evaluates the ability of a
scale to distinguish between students identified for gifted programs and those not
identified for gifted programs. To establish the discriminative validity of each scale, I
apply the t-test for independent sample means to evaluate the statistical difference
between the mean score of students identified for gifted programs and the mean score of
students not identified for gifted programs. To accomplish this test, I will use the data
obtained from the English teacher at Mira Loma High School. He rated those 30 IB
students and 30 non-IB students using SRBCSS reading scale. I will also use the data
obtained from the Mathematics teacher at Winston Churchill Middle School. He rated
those 30 IB students and 30 non-IB students using SRBCSS mathematics scale.
Concurrent validity. The concurrent validity of a scale tests the correlation
significance at 0.05 level between the scale and another previously established valid
instrument of measure. To establish the concurrent validity of the three rating scales, I
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use Spearman correlation coefficient to evaluate the degree of correlation between the
grades students received for classroom work and the rating score they received on the
corresponding SRBCSS rating scales. Researchers recommend the use of Spearman
correlation coefficient when variables change together but not in strength (monotonic
relationship). In my study, the concept of giftedness includes characteristics beyond
academic abilities while classroom standard testing mostly reflects academic abilities. To
accomplish this test, I will use the data obtained from Mira Loma High School and.
Specifically, I will use Mira Loma students’ English grades and their SRBCSS reading
scores. I will also use Winston Churchill Middle School students’ mathematics grades
and their SRBCSS mathematics scores.
Research objective Two:
Explore the criteria used to identify and admit students to the 49ers STEM
program.
Since 2014, the goal of the 49ers STEM project has been to identify high
achieving 7th grade students and provide them with an enriched STEM education. The
program also sought to meet two demographic criteria: An equal gender representation
and a diverse cohort that mirror Santa Clara Unified School District where the program is
located. To explore these criteria and objectives, I will evaluate students’ demographics
and program enrichment effectiveness. To accomplish this test, I will use descriptive
statistics to analyze the archived data received from the 49ers STEM project. I will
generate a demographic table, and pre- and post- test comparisons to highlight the
program diversity and enrichment effectiveness.
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The target population for identification are students enrolling in Algebra in
seventh grade, who demonstrate interest in STEM fields of learning and indicate
curiosity, creativity, collaborative spirit, passion and innovation through their writing and
academic performance (49ers STEM project, 2014). The identification of students
includes the following criteria:
1- Enrollment in 7th grade Algebra;
2- An academic record should be higher than 3.0 GPA;
3- Student interview;
4- Family commitment to involvement;
5- Student commitment to the full six-year program.
The strategy of the program enrichment revolves around:
1- 10 identified area of focus-namely creativity, innovation, risk taking, passion,
leadership, initiative, curiosity, determination, collaboration and academic
excellence; and an emphasis on taking advanced and rigorous mathematics
and science courses;
2- 330 hours per year of extra classroom activities involving working at the Lab
and visiting STEM companies.
Research objective three:
Use SRBCSS mathematics and science scales to assess students who attended the
program for one year and continue to develop their STEM giftedness within the
program.
To assess the performance of the 8th grade STEM students, I will use the data
collected through the SRBCSS mathematics and science scales administered to the 49ers
STEM 8th grade students. Sixty 8th grade students attend the 49ers STEM program. The
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mathematics teacher rated 30 8th grade STEM students using SRBCSS mathematics scale
and the science teacher rated the remaining 30 8th grade STEM students using SRBCSS
science scale.
When using the SRBCSS scale as an identification and admission tool, I consider
the survey items included in each scale independent or exogenous since their evaluation
serves to identify the presence and the strength of their corresponding characteristics of
giftedness – and the teacher/gifted program has no influence over them. To examine the
SRBCSS scales’ ability to distinguish between students at different cognitive levels and
to compare the scales to the criteria used by the 49ers STEM project, I will compare the
SRBCSS scores of the upper quartile of students to the SRBCSS scores of the lower
quartile of students for each scale. To accomplish this test, I will arrange the SRBCSS
mathematics and science scores in descending order. Then, I will apply the t-test for
independent sample means to evaluate the statistical difference between the mean score
of the upper quartile of students and the mean score of the lower quartile students for
each scale.
When using the SRBCSS scale as a diagnosis tool, I consider the survey items
included in each scale dependent or endogenous variables that could require treatment by
the teacher/gifted program through targeted curriculum enrichment. To examine the
SRBCSS scales’ ability to diagnose the different characteristics of giftedness included in
each scale, I will use descriptive statistics to evaluate each item on the scale. I will also
use Pearson correlation coefficient to examine the correlation strength between each item
and the total score. When an item on the scale does not strongly correlate with other
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items or with the total score, the cause could be related to two things: The item is not
measuring the latent construct and should be eliminated to increase the scale’s internal
consistency. Or certain students are experiencing difficulties with the latent item. The
49ers STEM can use the scores as a feedback and provide more enrichment for students
who are not scoring high on that item.
Conclusion
In this chapter, I provided brief description of the participants and the instrument
of measure used in this study. I also described the data collection, procedure and
statistical treatment I will use to evaluate the identification criteria used by the 49ers
STEM project, assess the validity and reliability of the SRBCSS three scales, and
examine the ability of the SRBCSS three scales as both a tool of identification and
diagnosis. In Chapter Four, I will next provide the results of my data analysis.
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Chapter 4
Results
In this chapter, I present the results of my statistical analysis to achieve my
dissertation’s three objectives:
 Testing the validity and reliability of the current SRBCSS mathematics
and science scales.
 Exploring the criteria used to identify and admit students to both
programs. I will then compare those criteria to the variables contained in
the SRBCSS mathematics, reading and science scales.
 Using SRBCSS mathematics and science scales to assess students who
attended the 49ers STEM program for one year and continue to develop
their STEM giftedness within the program.
In Section One of this chapter, I test the validity and reliability of the SRBCSS
mathematics, science and reading scales. I focus on correlation among items of each
scale (inter-item correlation), and correlation among items and the total score of each
scale, to assess the internal consistency of each scale and whether all items included in
each scale are measuring what they are supposed to measure. The degree of correlation
between the grades students received for classroom work and the rating score they
received on the corresponding SRBCSS rating scales assess the scales’ concurrent
validity. I use the t-test for independent samples to assess the discriminative ability of the
rating scales, their ability in distinguishing between students identified for gifted
programs, and those not identified for gifted programs. Finally, the results of Cronbach
Alpha will assess the reliability of the three rating scales. In Section Two, I describe how
teachers assessed students on the Likert Scale. I provide graphs highlighting the
frequency distribution of students’ scores on the three rating scales. In Section Three, I
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use the findings from the 49ers STEM project archived data to explore the criteria used to
identify and admit students to the program. I then compare those criteria to items
included in the two SRBCSS mathematics and science scales. In Section Four, I use the
results obtained from the rating of 49ers STEM students to evaluate the statistical
difference between the mean scores of the upper and lower quartile of both mathematics
and science scales.
Section 1: Validity and reliability of the three rating scales
Recall from Chapter Three that the Reliability of a scale refers to its consistency
and stability of its measurement. When all the items included in the scale relate
(correlate) to each other and converge on the same thing, the reliability of the scale is
met. Validity of a scale refers to its suitability and meaningfulness of its measurement.
When all the items included in the scale relate to each other and converge on the same
concept measured by the scale, the internal consistency of the scale is established. A
measurement therefore, has to be reliable to be valid, but it does not have to be valid to be
reliable. In this section, I evaluate the internal consistency of the mathematics, science
and reading scales. I will also evaluate the mathematics and reading scales’ concurrent
validity and discriminative validity.
Reliability and internal consistency
Cronbach Alpha: Cronbach (1951) offered a scale that provides a measure of
internal consistency. The values for Cronbach Alpha range between zero and one. When
items on the same scale tend to measure the same thing, they are highly correlated and the
alpha is close to one. A good internal consistency should have an alpha greater than 0.70
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(Gable & Wolf, 1993). Table 14 establishes that Alpha is greater than 0.70 for all the
three scales.
Table 14: Reliability of the three scales
Scale
Science
49ers STEM
Mathematics
49ers STEM
Winston MS IB
Winston MS non IB
Reading
Mira Loma HS IB
Mira Loma HS non IB

No. of items

Alpha

7

.924

10
10
10

.899
.955
.952

6
6

.971
.930

Inter-item and item/total score correlation: The total score refers to the score
received by each student on a particular scale. It consists of adding the results from all
items. For example, on the mathematics scale, a student receiving a five on all items one
through 10, has a total score of 50. Internal consistency of a scale means that Items on
that scale ought to measure the same construct. Thus, a student scoring high on an item
ought to score high on the remaining items. Conversely, a student scoring low on an item
ought to score low on the remaining items. The correlation between an item and the total
score evaluates how the item behaves in comparison to the aggregate score of the other
items on the same scale. The score of an item is removed from the total score before the
computation of an item/total score correlation. Since each item correlates perfectly with
itself, the adjustment to the total score prevents the overestimation of the correlation
between the item and the total score. We establish the internal consistency of a scale
when the inter-item correlation and the correlation among items and the total score is
positive, significant at the 0.05 level, and has an acceptable level of magnitude. We
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eliminate an item from the scale when its correlation with the total score is below 0.5
(Hair et Al., 2010). Similarly, we exclude an item from the scale when its inter-item
correlation is below 0.3 (Hair et Al., 2010). Tables 15-17 provide the inter-items
correlations and correlations among items and their total scores.
Table 15: SRBCSS math: Correlations among the mathematics questions
M1

M2

M3

M1
1
M2 0.80**
1
M3 0.74** 0.75**
1
M4 0.76** 0.67** 0.78**
M5 0.68** 0.69** 0.73**
M6 0.68** 0.72** 0.72**
M7 0.62** 0.61** 0.64**
M8 0.69** 0.72** 0.69**
M9 0.72** 0.73** 0.69**
M10 0.61** 0.68** 0.64**
** Significant at the 0.01 Level

M4

1
0.75**
0.70**
0.66**
0.58**
0.66**
0.46**

M5

M6

M7

M8

M9

1
0.62**
1
0.68** 0.65**
1
0.62** 0.65** 0.68**
1
0.64** 0.63** 0.58** 0.73**
1
0.55** 0.47** 0.55** 0.85** 0.67**
* Significant at the 0.05 level

M1
M2
M3

Is eager to solve challenging math problems
Organizes data and information
Enjoys challenging math puzzles

M4
M5
M6
M7
M8
M9
M10

Understands new math concepts and process more easily
Has creative ways of solving math problems
Displays a strong number sense
Frequently solves math problems abstractly
Has an interest in analyzing the mathematical structure
When solving a math problem, can switch strategy easily
Regularly uses a variety of representations to explain math

M10

1

Total
score
0.84**
0.85**
0.85**
0.80**
0.79**
0.78**
0.74**
0.82**
0.81**
0.72**

Table 15 shows that all correlations are positive and significant at the 0.05 level.
All inter-item correlations are above the 0.3 magnitude level and all correlations among
the items and the total score are above the 0.5 magnitude level. Inter-item correlation
ranges between 0.46 and 0.85 while item to total score correlation ranges between 0.88
and 0.77.
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Table 16: SRBCSS science: Correlations among the science questions

S1
S2
S3
S4
S5
S6
S7

S1

S2

S3

S4

S5

S6

S7

1
.94**
.76**
.76**
.79**
.61**
.43*

1
.68**
.70**
.76**
.61**
.33

1
.77**
.72**
.60**
.56**

1
.70**
.56**
.44*

1
.65**
.51**

1
.62**

1

** Significant at the 0.01 Level

S1
S2
S3
S4
S5
S6
S7

Total
score
.88**
.81**
.82**
.79**
.83**
.72**
.55**

* Significant at the 0.05 level

Demonstrates curiosity about scientific processes
Demonstrates curiosity thinking about scientific debates
Demonstrates enthusiasm in discussion of scientific topics
Is curious about why things are as they are
Reads about science related topics in his/her free time
Expresses interest in science projects or research
Clearly articulates data interpretation

Table 16 shows that all correlations are positive and except for S7/S2 inter-item
correlation, all other correlations are significant at the 0.05 level. All inter-item
correlations are above the 0.3 magnitude level and all correlations among the items and
the total score are above the 0.5 magnitude level. Item seven (Student clearly articulates
data interpretation), which measures communication and leadership abilities, has a
relatively lower inter-item correlation with other items as well which caused the
correlation between item 7 and the total score to be lower compared to other items. I will
not exclude item 7 from the scale because it meets the magnitude acceptance level and its
correlation with the total score is significant at 0.05 levels. In addition, item seven
measures an important characteristic of giftedness. As I will discuss later, teachers can
analyze student’s scores on item 7 and provide enrichment opportunities for students to
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improve their communication and leadership skills. Inter-item correlation ranges
between 0.32 and 0.93 while item to total score correlation ranges between 0.55 and 0.88.
Table 17: SRBCSS reading: Correlations among the reading questions
R1
1
0.59**
0.71**
0.60**
0.53**
0.60**

R1
R2
R3
R4
R5
R6

R2
1
0.83**
0.89**
0.89**
0.89**

R3

1
0.91**
0.79**
0.87**

** Significant at the 0.01 Level

R1
R2
R3
R4
R5
R6

R4

1
0.90**
0.94**

R5

1
0.92**

R6

Total Score

1

0.63**
0.91**
0.91**
0.95**
0.90**
0.95**

* Significant at the 0.05 level

Eagerly engages in reading related activities
Applies previously learned literary concepts to new reading
Focuses on reading for an extended period.
Pursues advanced reading materials
Demonstrates tenacity when posed with challenging reading
Shows interest in reading other types of interest-based reading

Table 17 shows that all correlations are positive and significant at the 0.05 level.
All inter-item correlations are above the 0.3 magnitude level and all correlations among
the items and the total score are above the 0.5 magnitude level. Inter-item correlation
ranges between 0.53 and 0.91 while item to total score correlation ranges between 0.72
and 0.97. In general, and although the removal of an item with a relatively lower interitem correlation increases Alpha as a reliability measure, this removal has the potential of
decreasing the validity of the scale as each item on the scale provides additional meaning
to the giftedness construct.
Concurrent and discriminative validity
Concurrent validity: The concurrent validity for a scale is established when the
correlation between the scale and another previously established valid instrument of
measure is significant at the 0.05 level. In this study, I examine the concurrent validity
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between the SRBCSS mathematics total score of each sampled student at Winston
Churchill MS and his or her corresponding mathematics classroom grades. The SRBCSS
mathematics total score of a student is the sum of all the values that the teacher assigns
for every item on the scale. I also examine the concurrent validity between the SRBCSS
reading total score of each sampled student at Mira Loma HS and his or her
corresponding English classroom grades. The SRBCSS reading total score of a student is
the sum of all the values that the teacher assigns for every item on the scale. I was not
able to obtain the grades of the students enrolled in the 49ers STEM program. Therefore,
I am not able to examine the SRBCSS science scale concurrent validity. Table 18 shows
a 0.7 correlation between the reading scale and the English classroom grade.
Additionally, the table shows a 0.86 correlation between the mathematics scale and the
mathematics classroom grade. Both correlations are significant at the 0.05 level. Thus,
the concurrent validity of both scales is established. The coefficient of determination,
computed as the square of correlation, is the proportion that explains the shared
variability in both the SRBCSS students’ scores and their corresponding classroom
grades. The unexplained proportion, computed as 1 minus the coefficient of
determination is proof that the grades do not explain the various characteristics of the
SRBCSS rating scales.
Table 18: Correlation between students’ score and their grades
Scale

School

Sample

Correlation

Coefficient. Of determination

Mathematics

Winston Churchill MS

60

.86**

.73

Reading

Mira Loma HS

60

.70**

.49
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Discriminative validity: the discriminative validity of a scale evaluates its
ability to distinguish between students identified for gifted programs and those not
identified for gifted programs. To test the null hypothesis that there is no statistical
difference between the mean of the mathematics rating scale of the IB students and nonIB students, I apply the t-test for independent samples. Similarly, I use the same test for
the reading rating scale. I am not able apply the same test to the science scale because I
was not able to receive rating scores for students not enrolled in non-gifted science
education.
Figures 3-6 show the total score of all students for each item on the scale. Recall
that for the mathematics scale, the cumulative minimum scale that all 30 students receive
is 30 (if all students receive a score of 1) and the maximum score is 180 (if all students
receive a score of 6). The figures also show a comparison to the average score. The
figures show that both scales appear to discriminate between students enrolled in the IB
program and students attending regular classroom education. However, I cannot
establish this discriminative validity until I compute the t-test for independent means.
The t-test evaluates and compares the means of the total score per student. The total
score per student ranges between 6 and 60 on the mathematics scale and between 6 and
36 for the reading scale.
Mathematics score hypothesis:
H0: there is no statistical difference between the mean mathematics score
of student enrolled in the IB program and students not enrolled in the IB
program
Ha: there is a statistical difference between the mean mathematics score
of students enrolled in the IB program and students not enrolled in the IB
program
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Reading score hypothesis:
H0: there is no statistical difference between the mean reading score of
students enrolled in the IB program and students not enrolled in the IB
program
Ha: there is a statistical difference between the mean reading score of
students enrolled in the IB program and students not enrolled in the IB
program.
Table 19 shows that the t-value for both scales is significant at the 0.05 level. I
reject both null hypotheses. Consistent with Ha, there is a statistically significant
difference between the mean total score for students enrolled in the IB program and
students not enrolled in the IB program. This establishes the discriminative validity of
both scales
Table 19: IB and non IB students mean score comparison
Scale

Sample Size Mean

Variance DF T-value

Significance

Mathematics

IB

2.60

.014

6.90

.000

Reading

30

46.0

148.3

58

Non IB 30

38.8

99.5

58

IB

30

29.1

21.1

58

Non IB 30

18.8

46.1

58

I also used the t-test for independent means to compare the performance of the
upper and lower quartile from both the IB and non-IB students. Table 20 displays the
mean score for each quartile (highlighted numbers) and the t-test values computed for
each pair of quartiles. I used one tail test because I wanted to examine if one quartile
preformed significantly better than the other quartile. The two tail test is appropriate
when examining the significant difference between two means. On the mathematics
scale, the IB upper quartile performed significantly better than all other quartiles. The
non-IB upper quartile performed significantly better than both lower quartiles. There was
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no significant difference between the IB lower quartile and the non-IB lower quartile. On
the reading scale, the IB upper quartile performed significantly better than all other
quartiles. Both the IB lower quartile and non-IB upper quartile performed significantly
better than the non-IB lower quartile. Lastly, there was no significant difference
between the IB lower quartile and non-IB upper quartile. This is useful information for
policy recommendation regarding identification criteria of gifted students. The findings
revealed that some students not identified for gifted programs performed significantly
better than students identified as gifted and admitted to receive enriched education.
Table 20: Mean score comparison of IB and non-IB upper and lower quartile
IB upper
quartile

IB lower
quartile

Non-IB upper
quartile

Non-IB lower
quartile

IB upper quartile
IB lower quartile
Non-IB upper quartile
Non-IB lower quartile
Reading

56.9
6.4
2.9
23.0

29.9
4.6
0.7

51.1
10.5

26.8

IB upper quartile
IB lower quartile
Non-IB upper quartile
Non-IB lower quartile

35
15.6
3.85
23.9

23.3
1.59
11.2

26.8
6.9

10.9

Mathematics

69
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Section 2: Exploring the criteria used by the 49ers STEM program
In the previous section, I examined the SRBCSS mathematics, science, and
reading scales’ results and established their reliability and validity. In this section, I
propose those SRBCSS scales as identification tools. Programs for gifted education such
as the 49ers STEM project can use those tools as complements or alternatives to their
existing identification criteria. First, I explore the criteria used by the 49ers STEM
program to admit and enroll students to its program. Second, I compare the SRBCSS
scales’ variables to those criteria. Recall that starting in 2014, the 49ers STEM program
began identifying and enrolling 60 different 7th grade students each academic year to its
program. The program aims to prepare students with high academic potential to pursue
STEM degrees. Both Cabrillo Middle School and Santa Clara High School housed the
STEM program. Both schools are in Santa Clara Unified School District (SCUSD),
which has approximately about 1,000 students at each grade level. The 49ers STEM
program hopes to enroll students whose ethnic representation mirrors the overall SCUSD
student population. However, the program does not use race as a criterion and does not
target students who are below basic standards tests. Gender is the only demographic
factor that the program takes into consideration during the recruitment process. The
program aims to enroll equal representation of males and females into the program. The
49ers STEM program uses the following criteria to identify and enroll students to its
program:
 Enrollment in 7th grade Algebra
 Academic record higher than 3.0 GPA.
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 Student interview
 Family commitment to involvement.
 Student self-rating survey (Learning Style Inventory (LSI))
 Commitment to a six-year program (7th through 12th grade)
 Commitment to 330 hours per year of extra classroom activities.

The first and second year enrollment –namely 2014-15 and 2015-16 revealed the
following demographics distribution:
Table 21: 49ers STEM Demographics Compared to Santa Clara U.S.D.
49ers STEM project
Year
Class size

SCUSD

2014-2015
60

2015-2016
60

Male
Female

57%
43%

43%
57%

51%
49%

Asian
Hispanic
Black
White

65%
17%
3%
15%

65%
13%
3%
18%

32%
36%
3.3%
21.5%

Peterson
Buchser
Don Callejon
Cabrillo
Charter/Private

33%
18%
15%
28%
5%

33%
8%
8%
40%
10%

24%
27%
27%
22%
No data

Gender

Ethnicity

Home
school

The 49ers STEM program aim to enroll high achieving and academically talented
students who demonstrate interest in STEM fields of learning and indicate curiosity,
creativity, collaborative spirit, passion and innovation through their writing and academic
performance (49ers STEM project, 2014). However, the identification criteria narrowly
focus on classroom academic abilities (GPA) and fail to capture other characteristics of
students’ giftedness. Table 21 shows that the 49ers STEM program demographics do not
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mirror SCUSD overall population. The program itself acknowledged this issue in its first
year progress report. Absent from those criteria is the teacher assessment of potential
students and an instrument of measure that evaluates student giftedness beyond the
academic abilities. Teachers spend considerable amount of time in contact with students.
This lengthy interaction places teachers in a better position to evaluate their students’
characteristics of giftedness beyond the academic abilities. As a result, there is a high
value in trusting teachers’ judgements when those teachers use well researched and
empirically tested rating scales. The 49ers STEM project can adopt SRBCSS teacher
rating scale as additional identification criterion that aims to identify characteristics of
student giftedness beyond the GPA measure. One immediate benefit of the new
identification tool might be the recruitment of a cohort of students where the ethnic
diversity better represents the Santa Clara Unified School District student population. I
will discuss later in Chapter Five other benefits of including SRBCSS teacher rating scale
as an additional identification criteria.
Section 3: Using SRBCSS to assess IB and non-IB students
Figures 7-8 display separately the scores’ frequency distribution of both the IB
and non-IB students. The scores of 4, 5, and 6 occur more frequently for IB students.
For non-IB students, the scores of 4, 3 and 2 are more frequent. The IB high school
English teacher rated 30 IB 10th grade students and 30 non-IB 10th grade students using
SRBCSS reading scale. Figure 9-10 display separately the scores’ frequency distribution
of both the IB and non-IB students. The scores of 4, 5, and 6 occur more frequently for
IB students. For non-IB students, the scores of 4, 3, 2, and 1 are more frequent. In
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section 1, the discriminative validity of the mathematics and reading scale established
that the mean score of IB students on the SRBCSS scale is statistically higher than the
mean score of non-IB students.
To evaluate the performance of IB and non-IB students on each scale item, I used
the t-test for independent means to compare the mean score that IB and non-IB students
received on each item. With the exception of Item 10 on the mathematics scales, the ttest values reject all null hypotheses. IB students performed significantly better on all
items included in the mathematics and reading scales. Item 10 on the mathematics scale
(student regularly uses a variety of representations to explain math concepts) measures
student leadership and communication abilities. Using the scale as a diagnosis tool, the
finding is an opportunity for teachers to improve student abilities in this particular area.
Table 22: Item mean score comparison of IB and non-IB students
Item IB mean Non-IB mean DF T-critical T-stat Significance Decision (One tail)
M1

4.9

4.2

58

1.67

2.12

0.02

Reject: IB mean higher

M2

4.6

4.0

58

1.67

1.77

0.04

Reject: IB mean higher

M3

4.7

4.0

58

1.67

1.95

0.03

Reject: IB mean higher

M4

4.7

3.9

58

1.67

2.65

0.00

Reject: IB mean higher

M5

4.5

3.7

58

1.67

2.37

0.01

Reject: IB mean higher

M6

4.7

3.9

58

1.67

2.56

0.00

Reject: IB mean higher

M7

4.7

3.8

58

1.67

2.91

0.00

Reject: IB mean higher

M8

4.3

3.6

58

1.67

2.07

0.02

Reject: IB mean higher

M9

4.6

3.8

58

1.67

2.42

0.00

Reject: IB mean higher

M10

4.2

3.8

58

1.67

0.91

0.19

Fail to reject: IB=non-IB

R1

4.9

4.3

58

1.67

1.91

0.03

Reject: IB mean higher

R2

4.9

3.0

58

1.67

6.62

0.00

Reject: IB mean higher

R3

4.9

3.2

58

1.67

5.98

0.00

Reject: IB mean higher

R4

4.8

2.8

58

1.67

7.33

0.00

Reject: IB mean higher

R5

4.7

2.6

58

1.67

6.95

0.00

Reject: IB mean higher

R6

4.9

2.8

58

1.67

7.77

0.00

Reject: IB mean higher

See item description on the next two pages
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Section 4: Using SRBCSS to assess 49ers STEM students
Assessment of students’ SRBCSS scores: In this section, I present the 49ers
STEM program with another benefit when using the SRBCSS teacher rating scale. This
instrument serves also as a diagnosis tool where used by teachers to periodically evaluate
students for further individualized and targeted enrichment. The variables included in the
rating scales capture various area of giftedness. The assessment of those variables
presents an opportunity for teachers to optimize their enrichment program. The data I
received from both 49ers STEM teachers rated 60 8th grade students who spent more than
one year receiving enriched STEM education. I will use the finding to generate
descriptive statistics comparing students’ scores. I will also compute the t-test to
examine the statistical significance between the mean of the upper quartile and the lower
quartile of the mathematics classroom sample and the science classroom sample. The
purpose of this t-test computation is to detect the existence of an achievement gap among
those students.
The 49ers STEM science and mathematics teachers, respectively, rated 30
different 8th grade students using the SRBCSS science and mathematics scales. Through
a process of recollection, the teachers assessed students on the scale using a six-point
Likert scale ranging from 1 (indicating that the student never exhibits the underlined
characteristic of giftedness) to 6 (indicating that the student always exhibits the
underlined characteristic of giftedness). The total score of each student on the science
scale, calculated by adding the scores of all seven items, ranges between 7 (a rating of 1
on all seven items) and 42 (a rating of 6 on all seven items). Similarly, the total score of
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each student on the mathematics scale, calculated by adding the scores of all ten items,
ranges between 10 (a rating of 1 on all ten items) and 60 (a rating of 6 on all ten items).
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Figure 11 displays the frequency distribution of the mathematics teacher
responses. More students received a rating of 5 on items 1, 3, 7, and 9 while most
students received a score of 4 on items 2, 5, 8, and 10. Item 6 is the only one where 17
students received the highest score of 6. Figure 12 displays the total that all students
scored on each item. When I cluster the SRBCSS mathematics items into various factors
of giftedness (Table 23), item 10 (leadership/communication abilities) and item 5 (high
level of creative ability) have the lowest scores. This provides the chance for educators
to use the SRBCSS scale as a diagnosis instrument and provide further in-classroom and
outside classroom enrichment to help students develop those characteristics.
Table 23: Item clustering into factors of mathematics giftedness
Item

Characteristic of giftedness

M1
M2

Is eager to solve challenging math problems
Organizes data and information

Motivation ability
Learning ability

M3
M4
M5
M6
M7
M8
M9
M10

Enjoys challenging math puzzles
Understands new math concepts and process more easily
Has creative ways of solving math problems
Displays a strong number sense
Frequently solves math problems abstractly
Has an interest in analyzing the mathematical structure
When solving a math problem, can switch strategy easily
Regularly uses a variety of representations to explain math

Motivation ability
Learning ability
Creative ability
Learning ability
Learning ability
Motivation ability
Creative ability
Leadership/communication

Figure 13 displays the frequency distribution of the science teacher responses.
Many students received a rating of 5 on items 1, 2, 4, and 6 while respectively, 12 and 13
students out of 30 received a score of 4 on items 5 and 7. Item 3 is the only one where 13
received the highest score of 6. Figure 14 displays the total that all students scored on
each item. When I cluster the SRBCSS science items into various factors of giftedness
(see table 24), item 7 and item 5 (leadership/communication abilities) have the lowest
scores. Again, as in the case with mathematics giftedness, this provides the chance for

82
educators to use the SRBCSS scale as a diagnosis instrument and provide further inclassroom and outside classroom enrichment to help students develop those
characteristics.
Table 24: Item clustering into factors of science giftedness
S1
S2
S3
S4
S5
S6
S7

Item

Characteristic of giftedness

Demonstrates curiosity about scientific processes
Demonstrates curiosity thinking about scientific debates
Demonstrates enthusiasm in discussion of scientific topics
Is curious about why things are as they are
Reads about science related topics in his/her free time
Expresses interest in science projects or research
Clearly articulates data interpretation

Creative ability
Creative ability
Motivation ability
Creative ability
Leadership/ learning ability
Motivation ability
Leadership/communication

Comparing the upper quartile and lower quartile of each class: The frequency
distribution in both figures 11 and 13 show a wide range of students’ scores on various
items contained in the scale. This wider range raises concerns that students admitted to
the 49ers STEM program are not all well prepared to sustain the rigor of the STEM
program. To evaluate the possibility of the existence of an achievement gap between
students identified and enrolled in the same STEM program, I will compute the t-test to
examine the statistical significance between the mean of the upper performing quartile
and the lower performing quartile of the mathematics and the science samples.
Mathematics score hypothesis:
H0: there is no statistical difference between the mean mathematics score of
students in the upper quartile and students in the lower quartile.
Ha: there is a statistical difference between the mean mathematics score of
students in the upper quartile and students in the lower quartile.
Science score hypothesis:
H0: there is no statistical difference between the mean science score of students in
the upper quartile and students in the lower quartile.
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Ha: there is a statistical difference between the mean science score of students in
the upper quartile and students in the lower quartile.
Table 25 shows that the t-value for both scales is significant at the 0.05 level. The
findings reject both null hypotheses. The mean score for students in the upper quartile is
statistically higher than the mean score for students in the lower quartile. The findings
also suggest that the current criteria may have admitted student who are unprepared for a
rigorous and demanding program like the 49ers STEM program. I will discuss in
Chapter five how gifted programs can improve their identification policies and use the
SRBCSS rating scales as part of their identification and diagnosis tools.
Table 25: 49ers STEM program t-test upper/lower quartile mean comparison
Scale

Sample

Size

Mean

Variance

DF

T-value

Significance

Upper

8

53.3

16.5

14

5.81

.000

Lower

8

40.3

23.4

14

Upper

8

39.6

2.8

14

13.9

.000

Lower

8

28.2

2.5

14

Mathematics

Science

Conclusion
The purpose of my dissertation was to align the evolving concept of giftedness
with the identification practices of gifted students that oftentimes still resort to unitary
instrument of measures that narrowly focuses on academic abilities. In this chapter, I
examined the SRBCSS teacher rating scores in the area of mathematics, science, and
reading giftedness. The findings established the reliability and validity of all three scales.
Second, I explored the criteria used by the 49ers STEM program to identify and enroll
students to its STEM enriched program. I compared those criteria to the variables
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contained in the SRBCSS teacher rating scales. The findings revealed that the 49ers
STEM program criteria for identification relied on students self-rating, parent
commitment and a narrow focus on academic abilities (GPA). I suggested that those
criteria include teachers’ assessment of students and an instrument of measure that
identifies characteristics of giftedness beyond the students’ academic abilities. Finally, I
proposed the use of the SRBCSS teacher rating scale as an instrument of diagnosis to
optimize future identification processes and provide targeted enriched instruction. The ttest revealed the existence of an achievement gap between students enrolled in the 49ers
STEM program. In Chapter Five, I discuss the results of my dissertation and provide
recommendations for further studies.
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Chapter 5
DISCUSSION
Introduction
The results of my dissertation suggest the persistence of a gap between the
research in the area of identification of gifted students and the identification practices of
gifted programs. Both the International Baccalaureate (IB) and the 49ers STEM
programs continue using identification criteria that rely on standardized test scores. My
research underscores problems with that strategy.
More specifically, my literature review highlighted that research in the area of
giftedness shifted the paradigm of discussion from a unitary concept based on IQ
intelligence to a multidimensional concept that includes cognitive and non-cognitive
abilities. Researchers have also developed various instruments of measure to capture
those abilities. My own study built on such efforts. I used three Scales for Rating the
Behavioral Characteristics of Superior Students (SRBCSS)-namely mathematics, science,
and reading for my data collection. In my first research objective, I established the
validity and reliability of the three SRBCSS scales. In my second research objective, I
explored the criteria used by the 49ers STEM and the IB programs. I then compared
those criteria to the variables contained in the three SRBCSS scales. My findings suggest
that both programs emphasize the importance of identifying high achieving students.
However, both programs use identification criteria such as GPA and IQ scores that fail to
capture all the characteristics of giftedness. In my third objective, I used the SRBCSS
mathematics and science scales to assess the 49ers STEM program. I also used the
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mathematics and reading scales to assess students enrolled in the IB program and
compare them to their non-IB schoolmates. My findings suggest that some students
enrolled in the 49ers STEM program are struggling. A t-test evaluation found that the
mean SRBCSS mathematics and science scores of students in the upper quartile were
significantly higher than the mean SRBCSS mathematics and science scores of students
in the lower quartile. My findings also suggest that many students in the IB program are
struggling. A t-test evaluation found that the mean SRBCSS mathematics and reading
scores of students in the upper quartile were significantly higher than the mean SRBCSS
mathematics and reading scores of students in the lower quartile. Furthermore, a t-test
evaluation found that the mean SRBCSS mathematics score of non-IB students in the
upper quartile was significantly higher than the mean SRBCSS mathematics score of IB
students in the lower quartile.
Policy implications
In 2008, the California Legislature loosened restrictions on school districts’
funding for gifted programs and allowed them to redirect those funds to other educational
needs (Legislative Analyst’s Office, 2008-2009). As a consequence, school districts like
Sacramento Unified reduced funding for gifted and talented programs. And recently, the
California Local Control Funding Formula (LCFF), approved in June of 2014, provided
supplemental funding for students with economic and learning difficulties but paid little
attention to the needs of gifted students.
My study of the 49ers STEM project highlights the importance of mutually
beneficial partnerships between resource strapped K-12 gifted programs and private
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institutions. Private institutions and industries provide additional financial resources,
mentoring and work-based learning platforms that expand opportunities for the
identification and enrichment of gifted students. In return, those students graduate with
the necessary skills to meet the challenges of a rapidly evolving 21st century economy. In
my findings, I highlighted many of the best practices that the 49ers STEM project
embrace such as the emphasis on providing students with 330 hours a year of extracurricular activities that link classroom learning to real life work. However, I also
highlighted two drawbacks that the 49ers STEM program encountered since their
inauguration in 2014: a lack of ethnic diversity in their student population and students’
wavering commitment to the 6-year program (7th grade through 12th grade). At the
completion of my research, I intend to advise private institutions in the Sacramento Area
and help promote partnerships like the 49ers STEM model. Gifted programs partnerships
can greatly benefit from the best practices of such models. But there is room for
improvement. The identification criteria of gifted students can use qualitative assessment
of students ‘giftedness that goes beyond standardized test scores. My research discussed
how this qualitative assessment evolved from a unitary IQ concept to the development of
instrument of measure, such as SRBCSS scales, that capture the multidimensional
concept of giftedness.
Recommendations for further research
My inability to obtain more data and conduct interviews with students, their
parents and their teachers limited the scope of my study. A mixed method study
involving qualitative and quantitative analysis would have enhanced this study and
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further enriched the research in the field of gifted education and specifically the adoption
of well researched instruments in the identification of gifted students. A follow up
SRBCSS survey of the same students would provide teachers with valuable diagnosis
information to track the performance of students on various items on the scale. The same
follow up surveys can be used to evaluate the test-retest reliability of the scales and
examine their stability of measurement over time.
A qualitative research design drawing on interviews would allow for the voices of
students, teachers, parents and other stakeholders to be heard and for their experiences to
inform future research and policy decisions. A phenomenological study focuses on
people’s subjective experiences and interpretations of the world (Trochim, 2006).
Allowing students in the gifted programs, such as 49ers STEM and IB programs, to
narrate their experiences as they deal directly with their families, their environments,
their communities and their schools is very insightful and useful.
Finally, I recommend expanding the study to include additional gifted programs.
Many gifted programs set their own identification criteria and develop their own
curriculum enrichment. In the literature review, I was not able to find documented
processes of those individual gifted programs. Future studies that track those gifted
programs and document their processes, successes and drawbacks would provide learning
opportunities for educators and policy makers.
Conclusion
During my high school years, I enrolled in a STEM gifted program. My years in
high school were rigorous and demanding but they offered me access to a quality
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education and the opportunity to study in a good university. I spent over 10 years
working for a private company and over four years teaching in K-12 and higher
education. I appreciate the valuable contributions of gifted programs such as the 49ers
STEM program and intend on helping establish similar programs in the Sacramento Area.
I will start with the San Juan Unified School District IB program where financial
resources are scarce and the Principals in both schools often solicit financial contributions
from IB parents. I credit the 49ers STEM program with many best practices that can help
establish similar programs. However, gifted programs can improve their identification
practices and adapt well researched instruments of measure such as the SRBCSS scales.
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