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Abstract: In this study, we used a quasi-experimental research design with pretest and post-test data
collected from an experimental group and a control group to investigate changes in students after
participating in a school-based gifted education program (Project GIFT) in Hong Kong. There were
3207 successfully matched students (3rd to 9th graders) joining the Level 1 program (for all students)
alone or both the Level 1 program and Level 2 program (for gifted students). Participants of the
experimental and control groups completed validated measures on creativity, multiple intelligences,
gifted characteristics, self-efficacy, psychological well-being, and satisfaction with life before and
after participating in the program(s). One-way ANCOVA results revealed that students in the
experimental groups showed positive changes after joining the program(s), with a greater impact
for students joining both Level 1 and Level 2 programs. Students participating in both Level 1 and
Level 2 programs displayed significant improvement in creativity, academic performance, logical–
mathematical intelligence, intrapersonal intelligence, self-efficacy, autonomy, environmental mastery,
and personal growth compared to the control counterparts. This study illustrates the benefits of the
Level 1 and Level 2 programs in promoting the holistic development of the program participants.
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1. Introduction
Gifted education and talent development programs are important tools for nurturing
human capital and promoting economic growth in many societies [1]. They provide
opportunities for individuals to develop their talents and achieve their potential. According
to Renzulli’s (1978) three-ring conception of giftedness [2], gifted behaviors include three
clusters of abilities—above average ability, high level of task commitment and creativity.
These clusters of abilities would emerge after providing students with a wide range of
learning opportunities and services, resources, and encouragement by teachers and parents.
As such, various empirically supported strategies and practices have been developed to
maximize the potential of students such as acceleration (e.g., [3]), enrichment (e.g., [4]),
differentiation (e.g., [5]), ability grouping (e.g., [6]), curriculum compacting (e.g., [7]), and
extracurricular programs (e.g., [8]). Although the benefits of these strategies to students
have been found, systematic research based on a comprehensive framework of a gifted
education program with the inclusion of different effective teaching strategies to nurture
gifted students is limited (see [9]). Moreover, most of the existing studies examining
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the effectiveness of programs aiming to nurture talents in students have been conducted
predominately in Western societies. As such, this study explored the effectiveness of a
school-based gifted education program in Hong Kong.
1.1. Gifted Education in Hong Kong
Based on the response-to-intervention (RTI) model focusing on primary, secondary
and tertiary support for needy students [10], the Education Bureau of the Government
of the Hong Kong Special Administrative Region has implemented a similar three-tier
implementation model of gifted education to promote school-based gifted education in
local primary and secondary schools. Level 1 intervention occurs at the classroom level
and for all students. It utilizes pedagogies to tap students’ potentials in terms of creativity,
problem-solving, critical thinking, and leadership competency within regular classroom
learning and to differentiate teaching with enrichment and extension activities in different
subjects. Level 2 initiatives operate through pull-out programs in subjects or interdisciplinary areas for gifted students within the school setting, with differentiated curricula
and programs designed for students with specific talents, outstanding academic results,
or good performance in specific non-academic domains such as creativity and leadership.
Level 3 intervention caters for exceptionally gifted students by offering tailor-made off-site
programs in collaboration with universities and other professional bodies. This three-tier
model is similar to the three-tier implementation model for gifted education in the United
States [9]. Nevertheless, in contrast to the U.S. implementation policy of gifted education
that specifies that gifted education programs must be validated by research, evidence for
the effectiveness of the Hong Kong three-tier implementation model of gifted education
has been lacking [11].
Moreover, although all levels are equally important in the nurturing talents and
capabilities of every student, particularly for the gifted and talented, only Level 3 of Hong
Kong’s three-tier implementation model of gifted education has been emphasized in terms
of policy initiatives [12]. In the 2006 Policy Address of Hong Kong Special Administrative
Region Government, the Government planned to establish an academy for gifted education
which would offer off-site programs for gifted students, teachers, and parents. As such, the
Hong Kong Academy for Gifted Education (HKAGE) was set up in 2008. The Government
further set up the Gifted Education Fund of HK$ 800 million to support Level 3 programs of
HKAGE. To date, almost all studies about gifted education in Hong Kong have been limited
to Level 3 programs (e.g., [13–16]). In contrast, research on the development and evaluation
of Level 1 and Level 2 programs are almost non-existent. As research-based interventions
is a vital element of an effective multi-tiered gifted education model [17], this pioneer
study fills the gap by examining the development and effectiveness of Level 1 and Level 2
programs of school-based gifted education (Project GIFT) in a Chinese context. Research in
the Chinese context is important because of the huge population size of Chinese people.
1.2. Project GIFT in Hong Kong
In response to the paucity of research on the three-tier implementation model of gifted
education in Hong Kong, the Project “Jockey Club ‘Giftedness into Flourishing Talents’
Project” (Project GIFT) was launched from 2016 to 2020. It was designed to help local schools
to: (a) develop their own school-based gifted education policy; (b) enhance the strengths
and capabilities, whole-person development, and well-being of “gifted” and “ordinary”
students; (c) develop the professional competence of school personnel in school-based gifted
education; and (d) foster parents’ capability to nurture gifted offspring. With financial
support from the Hong Kong Jockey Club Charities Trust (earmarked grant of HKD
48,500,000 which is roughly equivalent to USD 6,217,949), scholars from four universities
in Hong Kong formed a research team to develop curriculum-based gifted programs for
students, provide professional training to teachers, organize seminars for parents and
conduct an evaluation of the programs. There were 20 project schools (experimental
schools) and 8 non-project schools (control schools) joining the project.
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There are several conceptual pillars in the Project GIFT. First, instead of viewing IQ
scores as the sole criterion to define giftedness and identify gifted students, the Project
adopted a multidimensional conception of giftedness based on Gardner’s (2011) Multiple
Intelligences theory [18]. Thus, besides intelligence (IQ), we focused on other types of
intelligences of the students, including verbal-linguistic, bodily-kinesthetic, and interpersonal intelligences.
Second, the Project adopted Renzulli’s (1978) three-ring conception of giftedness [2],
which regards above average ability, high level of task commitment and creativity are
three core elements for developing gifted behaviors of individuals. In Project GIFT, these
three-ring elements were included in the Level 1 program with school-based enrichment
curricula utilizing differentiated instructions as a universal design. Being one of the widely
adopted curriculum models for gifted education across the world [19], it serves as a guiding
reference to nurture creativity and promote the engagement of students through curriculum
compacting, enrichment, differentiation, and acceleration in this project.
Third, to capture different potential and abilities of students, we also developed a talent
search database for students in each school based on the ideas of the Talent Search Model
(TSM) [20]. Theoretically, TSM is a program model of overall talent development with an
emphasis on acceleration options for advanced and high-ability learners [21]. However,
TSM has also been adopted as a model for talent discovery and development [22]. It highlights the use of standardized procedures of screening, verification, and placement for the
gifted and talented. Project GIFT took TSM into account and utilized the systemic approach
in conducting universal screening and a data-informed approach for talent identification
and search. Students with different potentials were identified by assessing their nonverbal logical reasoning, creativity, academic performances, multiple intelligences, gifted
characteristics, general self-efficacy, psychological well-being, and satisfaction with life.
Fourth, in line with the significance of adopting the whole-school approach to offer
quality educational services to students, Project Gift collaborated with the experimental
schools to formulate their school-based talent development and gifted education policy
in alignment with their major areas of concern in their school development plans. As
such, a favorable school culture for gifted education and appropriate school policies and
practices were developed to facilitate the implementation of Level 1 and Level 2 programs
of school-based gifted education to students [23].
Fifth, an ecological approach [24] was adopted which emphasizes the impact of the
interaction of inherent qualities of children and their environments on their growth and
development. Given the importance of ecological environments such as schools and
families on the development of children and adolescents, Project GIFT offers services
and provisions to different school stakeholders, including school personnel, teachers, and
parents besides students.
Based on above conceptual building blocks, Project GIFT developed an intervention
model for school-based gifted education and talent development in alignment with the
three-tier implementation model (i.e., Tier 1 and Tier 2 levels) of gifted education for
Hong Kong schools. The service delivery model comprises four levels: school, teacher,
student, and parent with six components of gifted education services and provisions, including curriculum development, student development, school development, professional
development to teachers, financial support, and parent empowerment (Figure 1).
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Figure 1. The intervention model of Project GIFT.

Regarding curriculum development, two tiers (Level 1 and Level 2) programs were
developed and implemented (Figure 2). The Level 1 program was a school-based wholeclass teaching program in which higher-order thinking, creativity, and personal–social
competence were infused into enriched and extended curricula of regular classrooms for all
students [25]. In primary schools, the subjects involved were Chinese Language Education,
English Language Education, Mathematics Education, and Science Education. In secondary
schools, we focused on Mathematics Education and Science Education. According to
Bloom’s (1956) taxonomy of educational objectives [26], learning objectives could be classified into six levels including knowledge, comprehension, application, analysis, synthesis,
and evaluation. Of these six levels, analysis, synthesis, and evaluation were closely related
to higher-order thinking. Therefore, enriched curricula were created by incorporating
the tasks which promote students to differentiate facts, integrate different elements into a
sound structure, and come up with judgments about the importance of concepts.
Creativity is one of the constituents in Renzulli’s three-ring conception of giftedness.
It is important to global development because it enriches the envision of analyses and helps
resolve scientific questions in new and original ways [27]. As such, enriched curricula of
this study were composed of various learning activities to encourage students to express
their own ideas, such as divergent thinking and sensitivity to problems.
Personal–social competence is conceptualized as one’s attitude towards one’s self
(self-perception) and others (relationship with siblings, peers, parents, and elders), and
one’s convictions, values, and concerns about society [28]. To foster students’ personal and
social competencies, the curriculum was enriched by involving more collaborative learning
activities. During the lessons, teachers encouraged students to respect and appreciate
the opinions of others, to participate actively, to cordially cooperate with or to offer an
assistance to others, and to share willingly the achievements with peers.
After curriculum development, enriched curricula were implemented by utilizing
enrichment activities of the Enrichment Triad in the Schoolwide Enrichment Model [29] and
differentiation strategies such as flexible grouping and curriculum compacting. With reference to the Triad model, there are three kinds of enrichment experiences for students [19].
Type I enrichment is designed to expose students to a wide variety of disciplines and to
stimulate new interests. Type II enrichment includes materials and methods designed to
promote the development of thinking and feeling processes and it is usually provided
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to groups of students in their classroom or enrichment programs. Type III enrichment
involves students who become interested in pursuing a self-selected area and are willing
to commit the time necessary for advanced content acquisition and process training in
which they assume the role of first-hand inquirer. The products can be completed by
individuals or small groups of students and are always based on students’ interests. In
Project GIFT, general exploratory learning activities (i.e., Type I enrichment) were used to
expose students to the topics and stimulate their learning interest. Group activities (Type II
enrichment) were given to students for training their creative thinking, problem-solving,
critical thinking, and affective processes, for learning how-to-learn skills, skills in the use of
advanced-level reference materials, and communication skills. Small-scale investigation of
real problems (Type III enrichment) was used in some cases whenever appropriate.

Figure 2. Level 1 and Level 2 programs.

The Level 2 program is a school-based pull-out program in which differentiated curricula are designed for students with high ability in different areas. Students with high
potential and abilities are identified based on the school-based talent search databases,
examination results, performance and awards in competitions, as well as teacher-, parent-,
and self-nominations. Students are selected to participate in pull-out programs which
provide accelerated learning contents to students apart from the incorporation of higherorder thinking, creativity, and personal–social competence into the curricula. The learning
content might be cross-subject with independent and group investigative tasks. The same
as the Level 1 program, the curriculum is implemented by using enrichment activities of
the Triad model in the Level 2 program. To facilitate the personal–social development
of gifted students, affective elements and cooperative learning are incorporated into the
curriculum. Students are offered opportunities to receive, respond, value, organize and
internalize values for their affective development (Student development). Level 2 programs
aim to strengthen the skills of high-ability students in leadership, emotional management,
communication and collaboration, and independent research was constructed and implemented. For example, the program of “Photo-taking and Writing” was conducted to
enhance students’ information technology, communication and collaboration skills. The
program of “Little scientists” was used to promote investigative skills of students. Other
Level 2 programs included “Extension of Pythagoras’ Theorem”, “English gifted class”,
“Mock trial”, “Reading and creative writing class”, and “Micro:bit programming class”.
In addition to curriculum development, Project GIFT conducted onsite school visits
and assisted schools in reviewing and refining their school-based gifted education and
talent development policies. Further, the Project helped schools develop school-based
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talent search databases, which enables teachers to understand their students’ potential,
interests, and learning abilities better. In the database, a talent portfolio with the assessment
of academic ability, creativity, non-verbal logical reasoning, multiple intelligences, gifted
characteristics, self-efficacy, psychological well-being, and satisfaction with life was created
for each student. Accordingly, teachers can address diverse needs and characteristics of
students, and design enriched curricula, differentiated pull-out programs, and teaching
strategies (School development). Moreover, to advance teachers’ knowledge of gifted
education and strategies in catering for students with high ability, Project GIFT organized
different academic lectures and thematic seminars on gifted education, curriculum development, nurturance of creative and productive giftedness, affective education to the
gifted, differentiation, and action research to teachers. It also facilitated local and overseas
professional exchange through organizing cluster professional sharing sessions, overseas
study trips, and presentations in foreign conferences (Professional development).
To provide more resources, time and space for schools to develop and promote schoolbased gifted education, subsidies were given to experimental schools. Some schools were
granted with HKD 10,000 to purchase equipment and resources for school-based gifted
education while some schools were granted with HKD 330,000 for the employment of
one additional teacher to reduce workload of the members of the Gifted Education Task
Force and hence free the members to organize and conduct professional sharing activities
(Financial support). Apart from supports offered to schools and teachers, Project GIFT
stressed the importance of parent empowerment and home–school collaboration to nurture
the potential of gifted and talented students. The Project organized seminars on cognitive
and affective needs of gifted children, the parental role in nurturing the gifted, and home–
school cooperation in gifted education (Parent empowerment).
To understand the impact of the intervention, the two-group pretest–post-test design
was adopted to assess the effectiveness of Project GIFT. In the experimental group, 20 primary and secondary schools in Hong Kong served as the project schools (N = 2453). Eight
primary and secondary schools with similar characteristics were chosen as the control
groups (N = 754). The general hypothesis was that students in the experimental groups at
post-test (Level 1 and/or Level 2 programs) would have better outcomes than the students
in the control groups after controlling the pretest measures (i.e., ANCOVAs).
2. Materials and Methods
2.1. Participants
A total of 20 experimental schools and 8 control schools in Hong Kong were recruited to
participate in the Project based on purposive sampling. Experimental schools were chosen
according to four main selection criteria: (a) schools demonstrating strong commitment and
openness for gifted education and talent development; (b) schools admitting students with
different academic achievement; (c) schools with a significant number of underprivileged
students; and (d) schools from different school sponsoring bodies. Control schools were
selected which matched the background of experimental schools (e.g., school banding,
medium of instruction) and the demography of experimental students (e.g., grade level).
At pretest, there were 2578 (response rate = 94.6%) and 771 students (response rate = 97.6%)
in the experimental and control groups, respectively. At post-test, 2551 students in the
experimental group (response rate = 93.6%) and 768 students in the control group (response
rate = 97.2%) participated in the study. All students completed validated outcome measures
of this study. Based on the matching information, we successfully matched the pretests
and post-tests of 3207 students. The demographic information of the participants is shown
in Table 1. The present Chi-square test results illustrated that experimental and control
groups did not differ in the proportion of age group (p = 0.508), grade level (p = 0.179),
and school type (p = 1.00). However, we cannot compare the sex distribution among the
experimental and control groups because of a large number of missing responses to gender
in the control group.
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Table 1. Demographic information of the participants in different groups.
Experimental Groups
Groups
Gender
Male
Female
Missing
Age (Mean, SD)
Missing
Grade
Primary 3
Primary 4
Primary 5
Primary 6
Secondary 1
Secondary 2
Secondary 3
Missing
School type
Primary schools
Secondary schools

Control Group
(N = 754)

Overall
(N = 2453)

Level 1 Program Only
(N = 2277)

Both Level 1 and 2 Programs
(N = 176)

1328
1124
1
(10.36, 1.50)
8

1223
1053
1
(10.33, 1.50)
8

105
71
0
(10.88, 1.46)
0

241
93
420
(10.89, 1.84)
47

579
682
728
0
346
117
0
1

555
658
651
0
306
106
0
1

24
24
77
0
40
11
0
0

0
174
380
0
0
135
65
0

15
5

15
5

13
5

6
2

2.2. Instruments
In this study, validated measures on multiple intelligences, gifted characteristics, selfefficacy, psychological well-being, satisfaction with life, creativity, and non-verbal logical
reasoning were utilized. Respondents were asked to indicate whether the items of the
following validated scales accurately describe their experience along a 5-point scale with
response options ranging from 1 (= not at all like me) to 5 (= very much like me).
2.2.1. Multiple Intelligences
The Student Multiple Intelligence Profile (SMIP) was used to examine the profile of
multiple intelligences of students. It is composed of 24 items reflecting eight intelligences,
namely, verbal–linguistic, musical, logical–mathematical, visual–spatial, bodily–kinesthetic,
intrapersonal, interpersonal, and naturalistic intelligences [30]. SMIP was used in previous
research with Chinese students and showed good psychometric properties (e.g., [30,31]). In
this study, confirmatory factor analysis (CFA) supported the original eight-factor structure
of SMIP at pretest (χ2 = 2298.75, df = 224, p < 0.001; NNFI = 0.96, CFI = 0.97, RMSEA = 0.057,
SRMR = 0.065) and at post-test (χ2 = 2375.80, df = 224, p < 0.001; NNFI = 0.97, CFI = 0.98,
RMSEA = 0.056, SRMR = 0.064). The composite reliability of the subscales ranged from 0.68
to 0.86 and from 0.73 to 0.90 at pretest and post-test, respectively.
2.2.2. Gifted Characteristics
The 12-item Gifted Characteristics Inventory (GCI) was developed by David Chan and
Lai Kwan Chan in this study (Appendix A), who are scholars who have worked in gifted
education for more than 30 years. It is used to assess personality characteristics of gifted
students such as intense interests and active inquiry. Exploratory factor analysis (EFA)
using the principal axis factoring method was used to explore the factor structure of GCI.
The results revealed the unidimensional structure of GCI. The CFA results further validated
the one-factor structure of GCI at pretest (χ2 = 724.39, df = 54, p < 0.001; NNFI = 0.97,
CFI = 0.97, RMSEA = 0.065, SRMR = 0.037) and at post-test (χ2 = 860.11, df = 54, p < 0.001;
NNFI = 0.97, CFI = 0.98, RMSEA = 0.071, SRMR = 0.035). The composite reliability of GCI
was 0.86 and 0.90 at pretest and post-test, respectively.
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2.2.3. Self-Efficacy
The 10-item General Self-Efficacy Scale (GSE) was used to assess students’ optimistic
self-beliefs in performing difficult tasks in different domains of human functioning [32].
Past research with Chinese samples has indicated that GSE possesses adequate psychometric properties (e.g., [32,33]). In this study, CFA results revealed that the data fitted the
one-factor model well (at pretest: χ2 = 597.55, df = 35, p < 0.001; NNFI = 0.98, CFI = 0.98,
RMSEA = 0.074, SRMR = 0.033; at post-test: χ2 = 1024.03, df = 35, p < 0.001; NNFI = 0.97,
CFI = 0.97, RMSEA = 0.099, SRMR = 0.038). The composite reliability of GSE was 0.90 and
0.92 at pretest and post-test, respectively.
2.2.4. Psychological Well-Being
The Psychological Well-Being Scale (PWBS) was used to measure the psychological
well-being of students based on the positive psychology perspective [15]. It is composed of
24 items reflecting six dimensions including autonomy, environmental mastery, personal
growth, positive relations with others, purpose in life, and self-acceptance. Previous
research with Chinese students has shown that PWBS is valid and reliable [15]. The
present CFA results supported the six-factor model of PWBS at pretest (χ2 = 1758.27,
df = 237, p < 0.001; NNFI = 0.99, CFI = 0.99, RMSEA = 0.047, SRMR = 0.033) and at post-test
(χ2 = 2163.93, df = 237, p < 0.001; NNFI = 0.99, CFI = 0.99, RMSEA = 0.053, SRMR = 0.036).
The composite reliability of the subscales ranged from 0.76 to 0.84 and from 0.80 to 0.87 at
pretest and post-test, respectively.
2.2.5. Life Satisfaction
The Satisfaction with Life Scale (SWLS) was used to measure the general life satisfaction of students [34]. SWLS is a 5-item scale which has been used in past research with
Chinese samples and has shown adequate psychometric properties (e.g., [34,35]). The
present CFA results supported the one-factor structure of SWLS at pretest (χ2 = 31.73,
df = 4, p < 0.001; NNFI = 0.99, CFI = 1.00, RMSEA = 0.047, SRMR = 0.013) and at post-test
(χ2 = 60.65, df = 4, p < 0.001; NNFI = 0.98, CFI = 0.99, RMSEA = 0.066, SRMR = 0.017). The
composite reliability of SWLS was 0.81 and 0.85 at pretest and post-test, respectively.
Apart from above validated scales, participants were asked to complete two objective
tests. First, 60-item Raven’s Standard Progressive Matrices and 36-item Raven’s Advanced
Progressive Matrices were used to assess the non-verbal logical reasoning ability of primary
students and secondary students, respectively [36]. Respondents were required to choose
one of eight patterns that best solved the matrix. These Matrices, suited for group assessment, have been normed and standardized for students in Hong Kong [37]. They have
been utilized to estimate general intelligence of Hong Kong students who are recruited
to gifted programs [38]. Second, Wallach–Kogan tests on ideational fluency were used to
assess creativity of students [39]. Ideational fluency is the tendency to generate all possible
ideas and associations for familiar items. The tests on ideational fluency include instances,
alternate uses, similarities, pattern meanings, and line meanings. In this study, the test
on alternate uses was utilized [40]. Primary students were asked to list (by words and
drawings) lots of different ways they could use an old book while secondary students were
asked to list (by words and drawings) lots of different ways they could use a newspaper.
Completion of the test was limited to 7 minutes. After completion of the test, the total
number of distinct ideas were counted as the index of creativity.
2.3. Procedures
A quasi-experimental design was utilized to compare the experimental groups with
the control group in this study. An introduction seminar about Project GIFT was opened
to the principals and teachers of all Hong Kong primary and secondary schools in April
2017. Afterwards, an invitation letter accompanied with the outline of the Project were
sent to the school principals. Among the 70 schools which responded to the Project,
20 schools were purposively selected as the experimental schools in August 2017. Written
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consent forms completely signed by students and parents to participate in the Project were
obtained. Subsequently, students of the experimental groups completed the assessment
at two different times between March 2018 and June 2019. At pretest, students completed
intelligence and creativity tests, and the questionnaire. Students were required to write
down their names, classes and class numbers as identifiers to match pre- and post-tests. At
the same time, student’s age and examination results were obtained from school records.
The assessment at post-test was the same as those at pretest except the intelligence test
which had not been conducted repeatedly. The attrition rate was 1.1%. Eight control schools
were chosen purposively in January 2019. Students of the control group completed same
assessment as did the experimental students between January 2019 and June 2019. The
kind of assessment and the time lag between two assessments were the same as those for
the experimental students. The attrition rate was 0.4%.
2.4. Data Analysis
Only those students who had successful matching between pre- and post-tests were
included in the data analysis. As the missing rate of the data was 7.8%, imputation was
conducted to preserve the statistical power of the study [41]. Missing data at pretest was replaced by the post-test data of the same person (next-observation-carried-backward method)
while missing data at post-test was substituted by the pretest data (last-observation-carriedforward method) [42]. These methods were preferable above mean substitution and regression methods to replace missing longitudinal data (see [43,44]). To assess for the impact
of the intervention on each outcome variable, we used one-way ANCOVA to compare
post-test scores between the experimental groups and control groups when controlling for
pretest scores. In this study, we did not use the Bonferroni correction method to adjust
p-values in multiple-testing process. This was because outcome variables were treated
independently and only one analysis per outcome variable was performed (see [45]). Therefore, a difference between two means was regarded as statistically significant if the p-value
was less than 0.05. The effect size was measured by Cohen’s d with 0.2 as small, 0.5 as
medium, and 0.8 as large [46]. A negative effect size indicated a reduction in the mean
score of the outcome while a positive effect size showed an increase. One-way ANCOVA
was conducted using SPSS 26.0.
3. Results
Descriptive statistics, Cronbach’s alphas and mean inter-item correlations of all outcome variables in each group (Level 1 program only, both Level 1 and Level 2 programs,
and control group) are illustrated in Table 2. All measures were reliable (Cronbach’s alphas
ranged from 0.63 to 0.92) (see [47,48]). One-way ANCOVA was used to test whether students in the experimental groups at post-test (Level 1 program only and/or both Level 1 and
2 programs) achieved better outcomes than students in the control group after controlling
for the pretest measures.
With reference to the three groups (students joining Level 1 Program, students joining
both Level 1 plus Level 2 program, and control group), ANCOVA results revealed significant difference(s) in post-test scores of creativity, F(2,3178) = 5.30, p < 0.01; academic
performance, F(2,3177) = 40.42, p < 0.001; logical–mathematical intelligence, F(2,3179) = 5.06,
p < 0.01; visual–spatial intelligence, F(2,3179) = 3.08, p < 0.05; intrapersonal intelligence,
F(2,3179) = 3.90, p < 0.05; self-efficacy, F(2,3179) = 3.84, p < 0.05; autonomy, F(2,3179) = 5.98,
p < 0.01; environmental mastery, F(2,3179) = 3.13, p < 0.05; and personal growth, F(2,3179) = 3.56,
p < 0.05 among three groups (Level 1 program only, both Level 1 and 2 programs, and the
control). The difference(s) in each outcome variable is graphically presented in Figure 3a–i.
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Table 2. Descriptive statistics and reliabilities of all outcome variables in Level 1 program only, both
Level 1 and 2 programs, and control group.
Experimental Groups
Level 1 Program Only

Variable
CREAT
AP

M
(SD)
6.42
(4.18)
14.55
(8.91)

Both Level 1 and 2 Programs

PostTest

Pretest
α (IIC)
-

M
(SD)
7.56
(4.61)
16.20
(9.67)

Control Group

PostTest

Pretest
α (IIC)
-

M
(SD)
7.99
(4.08)
18.43
(9.28)

α (IIC)
-

M
(SD)
9.52
(5.24)
20.22
(9.96)

PostTest

Pretest
α (IIC)
-

M
(SD)
7.62
(4.59)
18.44
(10.82)

α (IIC)
-

M
(SD)
8.64
(5.00)
18.55
(10.84)

α (IIC)
-

MI
VI
MU
LM
VS
BK
INTRA
INTER
NAT
GC
GSE

3.05
(0.88)
3.44
(1.08)
3.14
(1.03)
3.46
(0.97)
3.43
(0.95)
3.40
(0.89)
3.80
(0.88)
3.02
(1.19)
3.91
(0.69)
3.44
(0.81)

0.65
(0.38)
0.78
(0.55)
0.71
(0.45)
0.66
(0.39)
0.64
(0.39)
0.70
(0.44)
0.77
(0.53)
0.85
(0.66)
0.86
(0.35)
0.90
(0.46)

3.09
(0.88)
3.48
(1.08)
3.16
(1.05)
3.45
(0.95)
3.40
(0.99)
3.39
(0.90)
3.75
(0.90)
3.00
(1.18)
3.90
(0.72)
3.49
(0.82)

0.69
(0.42)
0.83
(0.63)
0.79
(0.56)
0.71
(0.45)
0.72
(0.47)
0.76
(0.51)
0.82
(0.61)
0.89
(0.73)
0.90
(0.43)
0.92
(0.53)

3.26
(0.89)
3.53
(1.03)
3.55
(0.99)
3.62
(0.87)
3.41
(0.96)
3.53
(0.81)
3.83
(0.88)
2.98
(1.16)
4.13
(0.57)
3.64
(0.72)

0.74
(0.48)
0.80
(0.58)
0.77
(0.52)
0.64
(0.37)
0.63
(0.38)
0.66
(0.40)
0.82
(0.60)
0.88
(0.72)
0.83
(0.29)
0.89
(0.45)

3.34
(0.91)
3.55
(1.02)
3.61
(1.01)
3.69
(0.89)
3.43
(1.06)
3.62
(0.82)
3.79
(0.83)
2.97
(1.16)
4.12
(0.64)
3.74
(0.71)

0.74
(0.49)
0.83
(0.62)
0.79
(0.55)
0.77
(0.54)
0.82
(0.61)
0.73
(0.48)
0.83
(0.62)
0.90
(0.75)
0.90
(0.42)
0.91
(0.49)

3.00
(0.90)
3.51
(1.07)
3.23
(1.08)
3.52
(0.94)
3.42
(0.97)
3.39
(0.88)
3.79
(0.87)
2.93
(1.20)
3.96
(0.67)
3.50
(0.79)

0.68
(0.41)
0.80
(0.57)
0.78
(0.53)
0.67
(0.41)
0.66
(0.40)
0.69
(0.43)
0.77
(0.53)
0.86
(0.66)
0.86
(0.35)
0.90
(0.46)

3.08
(0.92)
3.49
(1.10)
3.22
(1.05)
3.50
(0.94)
3.42
(0.97)
3.40
(0.91)
3.77
(0.88)
2.92
(1.22)
3.91
(0.71)
3.52
(0.81)

0.72
(0.45)
0.85
(0.65)
0.78
(0.54)
0.69
(0.43)
0.70
(0.45)
0.75
(0.50)
0.78
(0.54)
0.89
(0.72)
0.88
(0.40)
0.91
(0.51)

3.37
(0.94)
3.64
(0.91)
3.81
(0.88)
3.53
(0.89)
3.67
(0.93)
3.68
(0.90)
3.45
(0.92)

0.78
(0.47)
0.83
(0.55)
0.80
(0.51)
0.74
(0.42)
0.83
(0.54)
0.79
(0.49)
0.79
(0.45)

3.40
(0.95)
3.66
(0.91)
3.85
(0.85)
3.54
(0.91)
3.66
(0.95)
3.66
(0.91)
3.43
(0.94)

0.83
(0.55)
0.87
(0.63)
0.84
(0.57)
0.79
(0.49)
0.87
(0.63)
0.84
(0.56)
0.84
(0.53)

3.59
(0.85)
3.81
(0.82)
4.13
(0.69)
3.55
(0.86)
3.87
(0.87)
3.82
(0.80)
3.44
(0.93)

0.76
(0.44)
0.82
(0.53)
0.69
(0.36)
0.76
(0.45)
0.83
(0.56)
0.75
(0.43)
0.83
(0.52)

3.67
(0.93)
3.89
(0.76)
4.11
(0.78)
3.59
(0.91)
3.83
(0.85)
3.83
(0.80)
3.44
(0.94)

0.86
(0.60)
0.82
(0.54)
0.83
(0.56)
0.83
(0.55)
0.86
(0.61)
0.82
(0.54)
0.86
(0.56)

3.41
(0.96)
3.65
(0.90)
3.86
(0.87)
3.52
(0.94)
3.68
(0.96)
3.67
(0.92)
3.36
(0.95)

0.80
(0.50)
0.83
(0.55)
0.80
(0.50)
0.77
(0.46)
0.84
(0.58)
0.81
(0.51)
0.81
(0.47)

3.35
(0.96)
3.67
(0.90)
3.82
(0.88)
3.49
(0.93)
3.61
(0.97)
3.63
(0.92)
3.37
(0.98)

0.82
(0.54)
0.85
(0.59)
0.83
(0.54)
0.79
(0.48)
0.86
(0.61)
0.82
(0.53)
0.84
(0.53)

PWB
AU
EM
PG
PR
PL
SA
SWL

Note. M = mean; SD = standard deviation; IIC = mean inter-item correlation; CREAT = creativity; AP = academic
performance; MI = multiple intelligence; VI = verbal–linguistic intelligence; MU = musical intelligence; LM =
logical–mathematical intelligence; VS = visual–spatial intelligence; BK = bodily–kinesthetic intelligence; INTRA
= intrapersonal intelligence; INTER = interpersonal intelligence; NAT = naturalistic intelligence; GC = gifted
characteristics; GSE = general self-efficacy; PWB = psychological well-being; AU = autonomy; EM = environmental
mastery; PG = personal growth; PR = positive relations with others; PL = purpose in life; SA = self-acceptance;
SWL = satisfaction with life.
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Figure 3. (a–l) Graphs showing the difference in outcome variables at post-test from one-way ANCOVA amongst Level 1 program, Level 1 and 2 programs, and the Control (a–i). Graphs showing
the difference in outcome variables at post-test from one-way ANCOVA between experimental and
control groups (j–l). (a). CREAT (creativity), Note: F(2,3178) = 5.30, p =0.005, (b). AP (Academic
performance), Note: F(2,3177) = 40.42, p = 0.000, (c). LM (logical–mathematical intelligence), Note:
F(2,3179) = 5.06, p = 0.006, (d). VS (visual–spatial intelligence), Note: F(2,3179) = 3.08, p = 0.046,
(e) INTRA (intrapersonal intelligence), Note: F(2,3179) = 3.90, p = 0.020, (f). GS (self-efficacy), Note:
F(2,3179) = 3.84, p = 0.022, (g). AU (autonomy), Note: F(2,3179) = 5.98, p = 0.003, (h). EM (environmental mastery), Note: F(2,3179) = 3.13, p = 0.044, (i). PG (personal growth), Note: F(2,3179) = 3.56,
p = 0.029, (j). AP (academic performance), Note: F(1,3178) = 80.30, p = 0.000, (k). AU (autonomy),
Note: F(1,3180) = 5.24, p = 0.022, (l). PG (personal growth), Note: F(1,3180) = 4.33, p = 0.037.
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Table 3 illustrates the results of the ANCOVA post hoc analysis. The adjusted mean
score of creativity in both Level 1 and 2 programs was significantly higher than those of
the Level 1 program only (d = 0.23) and those of the control group (d = 0.16). Regarding
academic performance, the adjusted mean score of both Level 1 and 2 programs was greater
than those of the control group (d = 0.44). Similarly, the adjusted mean score of Level 1
program only was more than those of the control group (d = 0.38). Besides, both Level 1
and 2 programs showed higher adjusted mean score in logical–mathematical intelligence
than Level 1 program only (d = 0.24) and the control group (d = 0.23); higher adjusted mean
score in intrapersonal intelligence than Level 1 program only (d = 0.18) and the control
group (d = 0.17); higher adjusted mean score in self-efficacy than Level 1 program only
(d = 0.26) and the control group (d = 0.25); higher adjusted mean score in autonomy than
Level 1 program only (d = 0.19) and the control group (d = 0.30), higher adjusted mean
score in environmental mastery than Level 1 program only (d = 0.17) and the control group
(d = 0.19), as well as higher adjusted mean score in personal growth than Level 1 program
only (d = 0.10) and the control group (d = 0.19). In addition, both Level 1 and 2 programs
showed higher adjusted mean score in visual–spatial intelligence than those of Level 1
program only (d = 0.17).
Table 3. Results of one-way ANCOVA on all outcome variables of students in Level 1 program only,
both Level 1 and 2 programs, and control.
Level 1
Program Only

Both Level 1
And 2
Programs

Control
Group

Pretest

Post-Test

Post-Test

Post-Test

AM

AM(SE)

AM(SE)

AM(SE)

6.79
15.68

7.81 (0.08)
17.30 (0.08)

8.69 (0.28)
17.53 (0.29)

3.05
3.46
3.19
3.48
3.42
3.41
3.80
3.00
3.94
3.47

3.09 (0.02)
3.50 (0.02)
3.18 (0.02)
3.46 (0.02)
3.40 (0.02)
3.39 (0.02)
3.75 (0.02)
2.98 (0.02)
3.91 (0.01)
3.50 (0.01)

3.39
3.65
3.84
3.53
3.69
3.69
3.43

3.41 (0.02)
3.67 (0.02)
3.87 (0.02)
3.54 (0.02)
3.67 (0.02)
3.66 (0.02)
3.42 (0.02)

Variable

CREAT
AP
MI
VI
MU
LM
VS
BK
INTRA
INTER
NAT
GC
GSE
PWB
AU
EM
PG
PR
PL
SA
SWL

F Value

df

p-Value

R2 (%)

8.07 (0.14)
15.86 (0.14)

5.30
40.42

2, 3178
2, 3177

0.005
0.000

38.7
85.3

3.23 (0.06)
3.50 (0.07)
3.39 (0.06)
3.61 (0.06)
3.44 (0.06)
3.55 (0.06)
3.77 (0.06)
2.98 (0.08)
4.00 (0.04)
3.65 (0.05)

3.11 (0.03)
3.46 (0.03)
3.20 (0.03)
3.48 (0.03)
3.42 (0.03)
3.41 (0.03)
3.77 (0.03)
2.96 (0.04)
3.89 (0.02)
3.50 (0.02)

2.82
0.62
5.06
3.08
0.55
3.90
0.45
0.16
2.41
3.84

2, 3179
2, 3179
2, 3179
2, 3179
2, 3179
2, 3179
2, 3179
2, 3179
2, 3179
2, 3179

0.060
0.536
0.006
0.046
0.578
0.020
0.641
0.849
0.090
0.022

29.9
37.0
35.0
29.2
37.9
28.3
32.2
30.6
33.9
32.5

3.58 (0.06)
3.82 (0.06)
3.96 (0.06)
3.57 (0.06)
3.73 (0.06)
3.76 (0.06)
3.43 (0.06)

3.34 (0.03)
3.67 (0.03)
3.81 (0.03)
3.49 (0.03)
3.61 (0.03)
3.64 (0.03)
3.40 (0.03)

5.98
3.13
3.56
1.18
1.81
1.86
0.29

2, 3179
2, 3179
2, 3179
2, 3179
2, 3178
2, 3178
2, 3177

0.003
0.044
0.029
0.308
0.164
0.156
0.747

25.2
24.0
26.6
30.6
29.8
28.0
25.5

Note. AM = adjusted mean; CREAT = creativity; AP = academic performance; MI = multiple intelligence; VI = verbal–linguistic intelligence; MU = musical intelligence; LM = logical–mathematical intelligence;
VS = visual–spatial intelligence; BK = bodily–kinesthetic intelligence; INTRA = intrapersonal intelligence; INTER
= interpersonal intelligence; NAT = naturalistic intelligence; GC = gifted characteristics; GSE = general selfefficacy; PWB = psychological well-being; AU = autonomy; EM = environmental mastery; PG = personal growth;
PR = positive relations with others; PL = purpose in life; SA = self-acceptance; SWL = satisfaction with life.
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Regarding the overall effect of the Project on students (i.e., combined experimental
groups versus controls), the outcomes of the overall sample in the experimental group and
the control sample were compared. Descriptive statistics, Cronbach’s alphas and mean
inter-item correlations of all outcome variables in the experimental and control groups are
illustrated in Table 4. All measures achieved an acceptable level of reliability (Cronbach’s
alphas ranged from 0.64 to 0.92).
Table 4. Descriptive statistics and reliabilities of all outcome variables in the combined experimental
groups and the control groups.
Variable

Combined Experimental Groups
Pretest

CREAT
AP
MI
VI
MU
LM
VS
BK
INTRA
INTER
NAT
GC
GSE
PWB
AU
EM
PG
PR
PL
SA
SWL

Control Groups

Post-Test

Pretest

Post-Test

M (SD)

α (IIC)

M (SD)

α (IIC)

M (SD)

α (IIC)

M (SD)

α (IIC)

6.53 (4.19)
14.83 (8.99)

-

7.70 (4.69)
16.49 (9.74)

-

7.62 (4.59)
18.44 (10.82)

-

8.64 (5.00)
18.55 (10.84)

-

3.06 (0.88)
3.44 (1.07)
3.17 (1.03)
3.47 (0.96)
3.43 (0.95)
3.41 (0.88)
3.80 (0.88)
3.02 (1.19)
3.93 (0.68)
3.46 (0.80)

0.66 (0.39)
0.79 (0.55)
0.72 (0.46)
0.66 (0.39)
0.64 (0.38)
0.70 (0.44)
0.77 (0.53)
0.85 (0.66)
0.86 (0.35)
0.90 (0.46)

3.11 (0.89)
3.49 (1.08)
3.19 (1.05)
3.46 (0.95)
3.40 (0.99)
3.40 (0.89)
3.75 (0.90)
2.99 (1.18)
3.91 (0.72)
3.51 (0.81)

0.69 (0.43)
0.83 (0.62)
0.80 (0.56)
0.71 (0.45)
0.72 (0.48)
0.76 (0.51)
0.82 (0.61)
0.89 (0.73)
0.90 (0.43)
0.92 (0.53)

3.00 (0.90)
3.51 (1.07)
3.23 (1.08)
3.52 (0.94)
3.42 (0.97)
3.39 (0.88)
3.79 (0.87)
2.93 (1.20)
3.96 (0.67)
3.50 (0.79)

0.68 (0.41)
0.80 (0.57)
0.78 (0.53)
0.67 (0.41)
0.66 (0.40)
0.69 (0.43)
0.77 (0.53)
0.86 (0.66)
0.86 (0.35)
0.90 (0.46)

3.08 (0.92)
3.49 (1.10)
3.22 (1.05)
3.50 (0.94)
3.42 (0.97)
3.40 (0.91)
3.77 (0.88)
2.92 (1.22)
3.91 (0.71)
3.52 (0.81)

0.72 (0.45)
0.85 (0.65)
0.78 (0.54)
0.69 (0.43)
0.70 (0.45)
0.75 (0.50)
0.78 (0.54)
0.89 (0.72)
0.88 (0.40)
0.91 (0.51)

3.39 (0.94)
3.65 (0.91)
3.84 (0.87)
3.53 (0.89)
3.69 (0.93)
3.69 (0.89)
3.44 (0.92)

0.78 (0.47)
0.83 (0.55)
0.80 (0.50)
0.74 (0.42)
0.83 (0.54)
0.79 (0.48)
0.79 (0.45)

3.42 (0.95)
3.68 (0.90)
3.87 (0.85)
3.54 (0.91)
3.67 (0.94)
3.67 (0.90)
3.43 (0.94)

0.83 (0.56)
0.87 (0.62)
0.84 (0.57)
0.80 (0.50)
0.87 (0.63)
0.84 (0.56)
0.84 (0.53)

3.41 (0.96)
3.65 (0.90)
3.86 (0.87)
3.52 (0.94)
3.68 (0.96)
3.67 (0.92)
3.36 (0.95)

0.80 (0.50)
0.83 (0.55)
0.80 (0.50)
0.77 (0.46)
0.84 (0.58)
0.81 (0.51)
0.81 (0.47)

3.35 (0.96)
3.67 (0.90)
3.82 (0.88)
3.49 (0.93)
3.61 (0.97)
3.63 (0.92)
3.37 (0.98)

0.82 (0.54)
0.85 (0.59)
0.83 (0.54)
0.79 (0.48)
0.86 (0.61)
0.82 (0.53)
0.84 (0.53)

Note. M = mean; SD = standard deviation; IIC = mean inter-item correlation; CREAT = creativity; AP = academic
performance; MI = multiple intelligence; VI = verbal–linguistic intelligence; MU = musical intelligence; LM =
logical–mathematical intelligence; VS = visual–spatial intelligence; BK = bodily–kinesthetic intelligence; INTRA
= intrapersonal intelligence; INTER = interpersonal intelligence; NAT = naturalistic intelligence; GC = gifted
characteristics; GSE = general self-efficacy; PWB = psychological well-being; AU = autonomy; EM = environmental
mastery; PG = personal growth; PR = positive relations with others; PL = purpose in life; SA = self-acceptance;
SWL = satisfaction with life.

The ANCOVA results revealed significant difference(s) in post-test scores of academic
performance, F(1,3178) = 80.30, p < 0.001; autonomy, F(1,3180) = 5.24, p < 0.05, and personal
growth, F(1,3180) = 4.33, p < 0.05. The difference(s) in each outcome variable are graphically
presented in Figure 3j–l.
The results of the post hoc analysis in Table 5 revealed that both Level 1 and 2 programs
have higher adjusted mean scores in academic performance (d = 0.38), autonomy (d = 0.09),
and personal growth (d = 0.07) than those of the control group.
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Table 5. Results of one-way ANCOVA on all outcome variables of students in the combined experimental groups and the control groups.
Combined
Experimental Group

Control
Group

Pretest

Post-Test

Post-Test

AM

AM(SE)

AM(SE)

6.79
15.68

7.87 (0.08)
17.32 (0.08)

3.05
3.46
3.19
3.48
3.42
3.41
3.80
3.00
3.94
3.47
3.39
3.65
3.84
3.53
3.69
3.69
3.43

Variable

CREAT
AP
MI
VI
MU
LM
VS
BK
INTRA
INTER
NAT
GC
GSE
PWB
AU
EM
PG
PR
PL
SA
SWL

F Value

df

p-Value

R2 (%)

8.07 (0.14)
15.86 (0.14)

1.53
80.30

1, 3179
1, 3178

0.216
0.000

38.5
85.3

3.10 (0.02)
3.50 (0.02)
3.20 (0.02)
3.47 (0.02)
3.40 (0.02)
3.40 (0.02)
3.75 (0.02)
2.98 (0.02)
3.92 (0.01)
3.51 (0.01)

3.11 (0.03)
3.46 (0.03)
3.20 (0.03)
3.48 (0.03)
3.42 (0.03)
3.41 (0.03)
3.77 (0.03)
2.96 (0.04)
3.89 (0.02)
3.50 (0.03)

0.08
1.24
0.00
0.14
0.50
0.16
0.65
0.32
0.96
0.15

1, 3180
1, 3180
1, 3180
1, 3180
1, 3180
1, 3180
1, 3180
1, 3180
1, 3180
1, 3180

0.772
0.265
0.974
0.710
0.481
0.691
0.420
0.572
0.327
0.697

29.8
37.0
34.8
29.1
37.9
28.1
32.2
30.6
33.8
32.4

3.42 (0.02)
3.68 (0.02)
3.87 (0.02)
3.54 (0.02)
3.67 (0.02)
3.67 (0.02)
3.43 (0.02)

3.34 (0.03)
3.67 (0.03)
3.81 (0.03)
3.49 (0.03)
3.61 (0.03)
3.64 (0.03)
3.40 (0.03)

5.24
0.08
4.33
1.98
2.70
0.86
0.58

1, 3180
1, 3180
1, 3180
1, 3180
1, 3179
1, 3179
1, 3178

0.022
0.772
0.037
0.160
0.100
0.353
0.448

25.0
23.8
26.5
30.6
29.8
28.0
25.5

Note. AM = adjusted mean; CREAT = creativity; AP = academic performance; MI = multiple intelligence;
VI = verbal–linguistic intelligence; MU = musical intelligence; LM = logical–mathematical intelligence;
VS = visual–spatial intelligence; BK = bodily–kinesthetic intelligence; INTRA = intrapersonal intelligence; INTER
= interpersonal intelligence; NAT = naturalistic intelligence; GC = gifted characteristics; GSE = general selfefficacy; PWB = psychological well-being; AU = autonomy; EM = environmental mastery; PG = personal growth;
PR = positive relations with others; PL = purpose in life; SA = self-acceptance; SWL = satisfaction with life.

4. Discussion
In view of the paucity of research on gifted education frameworks for delivering
learning opportunities and services to the gifted and talented, and limited studies on
research-validated instructional practices in gifted education in Hong Kong, Project GIFT
was launched to respond to this deficiency in the literature. The Project served as a
pioneering school-based gifted education program which provided Level 1 and Level 2
programs for primary and secondary students in Hong Kong. One of the strengths of
this study is that a large sample was recruited which responded to the call of researchers
for using a large and representative sample to increase the credibility of the findings in
gifted studies [49]. Second, both primary and secondary school students were recruited
in this study. This responds to the urge of educators to examine the impact of gifted
education on students across different grade levels (e.g., [4,50]). Third, this study utilized
an experimental design with control groups to investigate the intervention effect of the
gifted education program on students. This strengthens the rigor of past gifted studies
which have commonly used descriptive and correlational methodologies [51]. Fourth,
this study utilized locally validated scales to perform holistic investigation of a broad
array of cognitive (e.g., academic achievement, intelligence), affective (e.g., psychological
well-being, self-efficacy), and personality effects (e.g., gifted characteristics) on students.
This outperforms past gifted studies which have only focused on either cognitive or socioemotional outcomes of students (e.g., [4,52]). Fifth, as there is scant research on school-based
gifted education in Chinese contexts, this study adds on the literature of gifted education
in non-Western countries such as Hong Kong.
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The present study reported the objective outcome evaluation findings of the Project.
The findings are very positive and consistent with original expectations. The Level 1
program was designed and implemented to all regular students. The results showed
that students of the Level 1 program had higher academic achievement in language,
mathematics, and science subjects than students of the control groups after participating
in the program. These changes might be attributed to the immersion of higher-order
thinking skills and creativity into the enriched curricula, which could assist students in
learning and enhance students’ motivation to study. The results are aligned with [5],
which revealed an increase in reading performance after immersing higher-order thinking
skills and differentiated instruction into classroom teaching, and [53] which indicated the
enhancement of students’ motivation to learn via teachers’ creativity-fostering practices in
regular classrooms.
The benefits of pull-out programs outside the regular classroom (Level 2 programs)
are also shown. In fact, the results are very encouraging and impressive. They revealed
that students participating in both Level 1 and Level 2 programs had higher level of
creativity, academic performance, self-efficacy, logical–mathematical intelligence, visual–
spatial intelligence, intrapersonal intelligence, autonomy, environmental mastery, and
personal growth than control students, with low-to-medium effect sizes. Thus, apart from
the enhancement of student learning as conducted in the Level 1 program, affective and
personal–social development of students were also promoted after participating in Level 2
programs, such as an increase in self-confidence to solve problems, the ability to control
learning and the sense of personal growth. As such, participation in both Level 1 and Level
2 programs incrementally facilitated cognitive, affective and personal–social development
of students. These changes might be attributed to the incorporation of affective elements
into enriched and differentiated curricula, apart from the immersion of three core elements
of gifted education (higher-order thinking, creativity, and personal–social competence).
The positive effects of Level 2 programs on gifted students are aligned with empirical
findings that have supported the utility of pull-out programs on cognitive, affective and
psychosocial development of gifted students (e.g., [52,54,55]). Compared pull-out programs
to within-classroom provisions, [56] illustrated that pull-out gifted education programs had
greater impact on students. It is because students in pull-out programs receive lessons at
their own pace, more focused instruction on higher-level cognitive activities and individual
support for extension. As such, students from pull-out groups displayed more positive
attitudes toward the work that they did.
In summary, the beneficial effects of Level 1 and Level 2 programs on students were
empirically supported. Nevertheless, the interpersonal relationship of experimental students was not enhanced, although the element of personal-social competence such as
cooperative learning and collaborative activities were immersed into enriched curricula
and differentiated pull-out programs. As stated by [57], teachers usually wrongly perceive
that their pupils could learn social skills incidentally through their interaction in group
activities. In fact, social skills should be taught to students prior to asking students to
engage in cooperative tasks. In future studies, we should further reflect on how social skills
training can be incorporated into gifted education programs in addition to collaborative
learning activities.
Regarding the findings from the whole sample of experimental students, students of
the combined experimental groups had higher level of academic performance, autonomy
and personal growth than control students, with low-to-medium effect sizes. These results
are promising which indicate that school-based gifted education could promote cognitive
and affective development of students.
5. Implications
There are several theoretical and practical implications of the findings as far as the
development and implementation of school-based gifted education are concerned. First, in
conjunction with other evidence in Western contexts (e.g., [58–60]), the present study offers
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empirical support for the positive impact of different instructional practices on students
such as curriculum compacting, differentiation and enrichment triad activities. Second,
the findings of this study also suggest that the three-tier implementation model of gifted
education could serve not only as a valid and viable model for the systematic delivery
of learning opportunities and services to the gifted and talented, but also as the basis for
quality teaching [61]. As such, this study is an important contribution to local literature of
gifted education. Third, the RTI model has been developed originally to offer systematic
intervention to students with learning difficulties [62]. This study supports the fact that
the three-tier implementation model of gifted education (particularly the Tier 1 and Tier 2
programs), developed from the RTI framework, assist both regular and gifted students in
a holistic development beyond academic improvement. Fourth, the school-based gifted
education program of this study was developed based on Renzulli’s three-ring conception
of giftedness. Apart from adoption of the basic tenets of this conception, we have advanced
the research on Renzulli’s three-ring conception in terms of methodological rigor. As stated
by [63], the strength of Renzulli’s enrichment triad model is its focus on discerning the
interests of all students and providing encouragement for their development through
enrichment activities. Nevertheless, the weakness of this model is the lack of school-based
assessment procedures that guide decisions about a broader range of enrichment, acceleration and other types of program options for gifted students with different needs. This
study assessed the performance of students in various domains at the beginning of a school
year. Subsequently, the assessment results were used as the foundation for teachers to
adopt different enrichment and differentiated instructional strategies in classroom teaching.
After adopting different teaching strategies, teachers re-assessed students and adjusted
their teaching strategies accordingly. Hence, the present study enriches Renzulli’s enrichment triad model with school-based assessment practices and brings about many positive
student outcomes.
Practically, in view of the dearth of evaluation studies that inform gifted education
practices in Asian countries [64], the research-based gifted education programs developed
in this study could act as exemplars for researchers to create multi-level intervention to the
gifted and talented in other Asian and international contexts. As stated by [65,66], giftedness is culturally defined and hence it is important to take cultural contexts into account to
understand different gifted education programs and policies in different countries. The
findings of this study support the generalizability of the enrichment models across cultures.
In view of the huge population of children and adolescents in China, research on gifted
education programs in Chinese contexts undoubtedly enriches the designation of gifted
education interventions across different cultures. Indeed, the three-tier model adopted
in this study and Level 1 and Level 2 enrichment programs are commonly adopted in
other parts of the world (e.g., [5,52,54]). However, there are few studies focusing on the
Level 1 and Level 2 programs simultaneously. Hence, the findings can provide support
for such models (i.e., theoretical significance). The models could serve as an important
reference for colleagues in other parts of the world to adopt (i.e., practical significance).
Moreover, by adopting the multidimensional conception of giftedness, we have supported
the schools to establish their own talent-search databases for students based on students’
logical reasoning ability, academic ability, creativity, and psychological profiles. The information from the database would help teachers not only select appropriate enrichment and
differentiated instruction for students in classroom teaching, but also choose students to
participate in appropriate pull-out programs. As the optimal match between a gifted student’s demonstrated abilities, achievements and interests and their educational provisions
is a prerequisite for students to maximize their potential [22], the database could serve as a
template for other schools to develop their own talent search databases. In addition, the
Project stresses the influence of different stakeholders such as school personnel, teachers,
and parents on students from the ecological perspective. As such, continued school support
and training for teachers and parents were provided so as to bring about positive student
outcomes. The positive attainment of the Project offers an insight into different success
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factors for the implementation of school-based gifted education such as school development
and professional training for teachers.
6. Limitations
Several limitations of this study need to be mentioned. First, the results should be
treated as preliminary because this study adopted a quasi-experimental design to examine
the impact of Level 1 and Level 2 programs on students, with participants not randomly
allocated to the experimental and control groups. Although the findings are positive
with the control of pretest scores in the analyses, future research should replicate this
study using randomized controlled trials in multiple sites conducted by different teams
of independent researchers. Second, the findings of this study only illustrate the objective
outcome evaluation of the Project. However, other evaluation methods such as subjective
outcome evaluation and qualitative focus groups [67,68] would be utilized to triangulate
the data and enhance the credibility and validity of the findings. Third, as self-reported
measures were utilized to collect data in this study, there was a risk of common method
variance bias which posed the threat to the validity of the findings [69]. The correlations
between variables might be artificially inflated because of the common method used
to collect data. Therefore, future research might use the measures of different sources.
For instance, teacher rating could be utilized to assess interpersonal relationship and
autonomy of students. Fourth, as this study are confined to Hong Kong school students, the
generalizability of the findings to students in other Chinese communities is not knowable
at this stage. Future research should replicate the study in other Chinese contexts. This
would help support the external validity and lend credibility to the conclusions of the
present study. Fifth, since there were only two time points (i.e., pretest and post-test) in this
study, only the short-term effects of the intervention were able to be assessed. Hence, future
research should collect more longitudinal data to enable researchers to understand the
long-term impact of the intervention. Last, only primary and secondary schools in Hong
Kong were recruited in this study. Even though the size of the sample can be regarded
as respectable, inclusion of more schools with diverse background characteristics such as
kindergartens and universities would be useful.
7. Conclusions
The present study addressed several conceptual and methodological limitations in the
scientific literature on the development and implementation of gifted education programs
for students. Conceptually, we proposed an integrated model based on the three-tier
implementation model of gifted education to develop pioneer Level 1 and Level 2 programs
for implementation. Methodologically, we recruited large samples of Hong Kong primary
and secondary school students and utilized validated measures in a ground-breaking
quasi-experimental study. In line with our expectations, this study revealed that students in
the experimental groups showed positive changes after joining the program(s), with greater
beneficial effects for students participating in both Level 1 and Level 2 programs. As such,
the benefits of the Level 1 and Level 2 programs in enhancing the holistic development of
students are illustrated.
Author Contributions: Conceptualization and methodology, D.T.L.S. and A.N.N.H.; formal analysis,
K.H.L.; writing—original draft preparation, K.H.L.; writing—review and checking, D.T.L.S., A.C.K.C.,
A.N.N.H., K.H.L. and R.S.H.C.; supervision, D.T.L.S., A.C.K.C. and A.N.N.H.; project administration,
R.S.H.C., A.C.K.C. and D.T.L.S.; funding acquisition, D.T.L.S. and A.N.N.H. All authors have read
and agreed to the published version of the manuscript.
Funding: This research was funded by the Hong Kong Jockey Club Charities Trust. The writing of
the paper is financially supported by Wofoo Foundation.
Institutional Review Board Statement: The study was approved by the Survey and Behavioural
Ethics Section of the Research Ethics Committee of The Chinese University of Hong Kong.
Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Int. J. Environ. Res. Public Health 2022, 19, 4832

18 of 20

Data Availability Statement: The data presented in this study are only available on request from the
corresponding author.
Acknowledgments: The work described in this paper is based on a project entitled “Jockey Club
‘Giftedness into Flourishing Talents’ Project” solely supported by the Hong Kong Jockey Club
Charities Trust. We would like to express our gratitude for the contribution of D.W. Chan, L.K.
Chan and other researchers of the Program of the Gifted and Talented for their contribution to the
development and implementation of the project up to December 2018.
Conflicts of Interest: The authors declare no conflict of interest.

Appendix A Gifted Characteristics Inventory
Items
1. I concentrate on things that I am interested in.
2. I have my own opinion on many issues.
3. If I am doing things of my interest, I will not give up easily when facing difficulties or failures.
4. I enjoy leisure reading.
5. I have keen interest in some topics.
6. I interact with people in a fair and just manner.
7. I am willing to spend a great deal of time and energy on what I am interested in.
8. I strive for excellence in whatever I do.
9. When I have difficulties, I try to solve it by myself first.
10. I actively search for information related to my interests.
11. I like exploring new things.
12. I work hard to keep myself up in some areas.
Note. This scale was developed by David Chan and Lai-kwan Chan. David Chan and Lai-kwan Chan are
Program Founders and Honorary Program Director in the Program for the Gifted and Talented in Faculty of
Education, The Chinese University of Hong Kong, respectively. They are scholars who have been working in
gifted education for more than 30 years. In Project GIFT, David Chan was an Honorary Advisor and Lai-kwan
Chan was a Co-Chief Principal Investigator of the project. She was the Project Operation Leader and Budget
Holder from December 2016 to December 2018.
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