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Abstract 

The current study examined research on higher-order thinking skills (HOTS) instruction for 

gifted students and synthesized the current studies between 1997 and 2017 on the effects of HOTS 

teaching. A total of 25 studies were included in this meta-analysis, from the small number of extant 

studies, indicated a relative lack of scholarly attention on HOTS in Taiwan. On the other hand, the 

effect sizes, which ranged from .26 to 2.01, with a mean of .78 and SD of .39, showed moderately 

large effect sizes of these intervention, which can be interpreted as evidence for general 

effectiveness. 

 
Keywords: Meta-analysis, Higher-order Thinking Skills, Gifted Students, Effectiveness of 
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摘要 

本研究針對資優生的高層次思考教學進行後設分析，時間跨距從 1997 年至 2017 年，經

過篩選符合條件的文獻共有 25 篇研究，從數量上而言，可知高層次思考雖然為資優班教學所

強調，並已長期應用於班級的課程中，但在研究數量上，仍有待進一步的加強。經過後設分

析後，資優班高層次思考教學的效果值從.26 到 2.01，平均為.78，標準差為.39；屬於中度的

效果值，可解釋資優班高層次思考教學對學生的學習成效是有具體助益的。 

 

關鍵字：高層次思考教學、後設分析、效果值  
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Introduction 

Situating in today’s fast-changing world, students are required to not only acquiring knowledge 

but also learning skills that help them synthesize and generate knowledge. In this context, higher 

order thinking skills (HOTS) are valued as never before. According to a survey study conducted by 

the World Economic Forum (2016), top human resources and strategy officers in large global firms 

forecasted that by 2020 creativity will become one of the top three desired job skills, alone with 

critical thinking and complex problem-solving skills. While many education systems have been 

responding to these emergent demands, Taiwan is no exception. A recent systemic review study 

found that effective pedagogy can enhance the different thinking skills such as creative thinking 

skills, critical thinking skills, and problem solving ability (Abrami et al., 2008; Peltier, & Vannest, 

2009; Yasin, & Yunus, 2014), however, different educational method, educators’ belief or attitude in 

higher order thinking, or learning environment can bring different educational effect culturally 

(Chan, 2013). Therefore, since the instruction effect may be influenced by the cultural factors and 

few article are conducted on the HOTS of the gifted students, the main purpose of this study is to 

find out whether the gifted education in Taiwan is effective to improve HOTS.  

An Overview of Taiwan’s Gifted Education 

Gifted education in the Taiwanese public K-12 system started in 1973 when the Ministry of 

Education launched a pilot program for intellectually gifted elementary students (Wu, 2013). In the 

compulsory stage there are two major types of placement for gifted students in Taiwan. One type is 

the pull-out scheme, which keeps students in regular classes most of the time but groups them 

together in resource rooms for 6 to 10 hours weekly to give them special instruction in enriched 

courses. According to the regulation set by Taiwan’s Ministry of Education as of the end of 2009, 

the pull-out scheme should be applied in the areas of general intellectual ability and specific 

academic aptitude. The other type of placement is the district based gifted programs, which is 

operate by cross-school cooperation and resource-sharing. The program is held in weekends, winter 

vacation or summer vacation which last for several weeks. The content of program involved 

independent research, exploration of natural sciences, humanities, and leadership and creativity. 

Enrichment is the primary form of gifted education in Taiwan. Only a few students each year are 

qualified for grade skipping or other forms of acceleration.  
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Embrace Evidence as a Foundation for Practice in Taiwan 

Gifted education policies in Taiwan have been taking reference from the North American 

systems since its onset. One of the more recent trends that has been adopted in Taiwan is 

evidence-based practice.  

In 2002, the United States launched No Child Left Behind Act (NCLB) that altered the 

discourse of evidence-based practices in education (Edyburn, 2010). NCLB stress an effort to 

encourage the use of proven pedagogical techniques that can meet the growing demand for 

increased account ability with regard to the outcomes of education. The legislation puts special 

emphasis on determining which educational programs and practices have been proven effective 

through rigorous scientific research. From then on, evidence-based practice has influenced many 

professions, which drawn considerable attention from both researchers and practitioners in the 

field of special education. Evidence-based education aims at improving the effectiveness of 

educational interventions and programs through knowledge on the basis of rigorous scientific 

research (Cook & Odom, 2013; Groccia & Buskist, 2011). There is no exception in Taiwan. 

Teachers and policy makers are required to be responsible for classroom practice and educational 

reform seek to base their decisions on empirical evidence rather than on opinions, fashions, and 

ideologies, as was too often the case in the past. Although a strong empirical foundation is required 

to advance educational practices, the literature concerning gifted education is still lacking 

comprehensive empirical studies to provide guidance for educational policy and practices to serve 

gifted students in Taiwan. 

The Importance of Meta-Analysis on Gifted Education 

Steenbergen-Hu and Olszewski-Kubilius (2016) argued that meta-analysis studies can make 

unique contributions to the field of gifted education. First, meta-analysis improves the precision and 

reliability of research synthesis as it specifies inclusion and exclusion criteria and uses systematic 

and replicable methods for conducting a literature search, coding studies, and integrating findings. 

Second, meta-analysis builds a foundation for continuous research and helps point future research in 

the most illuminating direction. Third, surpassing the ability of most primary studies, meta-analysis 

allows researchers to search for moderating influences and examine whether a finding applies 

across different types of studies, subjects, lengths of interventions, or research settings (pp. 

134-135). Also, Vaughn, Feldhusen, and Asher (1991) stated that meta-analysis was a more 
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comprehensive method to conduct program evaluations in gifted education.  

In the past decades, a large number of gifted education studies have been accumulated in 

Taiwan. Most interventions for gifted students showed statistically significant positive differences 

among these studies. However, Warner (2008) indicate that statistical significance alone is not a 

guarantee of practical usefulness, and effect size allows researchers and practitioners to look at the 

magnitude of the obtained difference between the sample mean and the hypothesized population 

mean. In addition, the extant meta-analytic studies on the effects of intervention is limited. A review 

of the literature only identified one meta-analysis study completed in 2002, which investigated the 

overall effect sizes of selected instructional implementation on creative thinking performance (Peng, 

2002). To sum up the above reasons, not only because the examination of studies with experimental 

effects is meaningful for practitioners to determine usefulness of programs, but also the most recent 

study in meta-analysis in Taiwan was conducted more than 15 years ago and only focus on creative 

thinking. Thus, a meta-analysis that reviews effects of gifted programs in Taiwan needs to be update 

with more current studies to provide a better empirical basis for the instruction on HOTS for gifted 

students.  

Purpose of Current Study 

The purpose of the present study was to conduct a meta-analysis exploring thinking strategy 

instruction for gifted students, with particular attention given to program characteristics as a mean 

of determining specific programmatic factors shown to improve students’ HOTS. This study sought 

to answer the following research questions: 

Research Question 1: Can gifted education in Taiwan enhance gifted students’ HOTS? 

Research Question 2: What is the intervention effect on specific HOTS?  

Research Question 3: What study characteristics produce the largest intervention effect? 

Conceptual and Operational Definitions 

1.Gifted students 

The identification procedure of gifted in Taiwan is based on multi-assessment and step-by-step 

screening process. The intellectually gifted, candidates are first screened by the school through 

group intelligence tests, students' daily performances, and teachers' observations (Kao, 2012). Then 

a series of group and individual standardized tests are administered. According to The 
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Implementation Regulations of Disability and Gifted Students Identification Process in Taiwan 

(2013), the students finally selected must meet the following criteria:  

 Applicants are required to provide relevant information (e.g., teachers’ responses on 

observational scales and recommendation letters). 

 Scored at least two standard deviations above the mean or above the ninety-seventh 

percentile on an approved standardized individual intelligence test.   

In present study, the gifted students refer to those who have passed the identification process 

during the compulsory education stage. 

2.Higher-order thinking skills  

The term “higher-order thinking” has been referred to variously as: reasonable and reflective 

thinking skill, analysis skill, synthesis skills, evaluation skills, creative skills, critical thinking skill, 

and higher level reasoning skill, problem solving skill (Bloom, Engelhart, Furst, Hill, & Krathwohl, 

1956; Glaser, 1984; Lewis & Smith, 1993; Newman, 1988; Norris & Ennis, 1989). Despite some 

critiques of overlapping terminologies and unclear definitions of higher order thinking, most 

researchers have agreed that it involves complicated cognitive activities such as reasoning, and 

problem solving; integrating and synthesizing information; the results produced by thinking 

creatively, and yielding multiple solutions (Grossen, 1992; Lewis & Smith, 1993; Philp, 1985). In 

the current study, HOTS was summarized and partitioned into four abilities: creative thinking, 

critical thinking, problem-solving ability, and reflective thinking. 

Method 

1.Study Search  

To ensure a fuller coverage of empirical studies on the topic, we searched peer-reviewed 

journal articles, master’s theses, and doctoral dissertations through the following electronic 

databases: Airiti Library collection, Index to Taiwan Periodical Literature System, ERIC Data, 

National Digital Library of Theses and Dissertations in Taiwan, and Google Scholar search engine. 

The time span of the study search was set from 1997 to 2017.  

The literature search was primarily conducted using the following keywords: gifted students, 

higher-order thinking, thinking strategies, thinking skills, gifted programs, creative thinking, critical 

thinking, problem solving skills, reflective thinking, and all possible combinations and permutations 

of these terms. Studies containing these keywords in their titles or abstracts were initially selected 

and individually reviewed to find additional references. Moreover, we conducted more specific 
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search focusing on research published in the following Taiwanese gifted education journals: 

Bulletin of Special Education, Journal of Gifted Education, Journal of Special Education, Special 

Education Forum. Lastly, we examined the references listed in the included studies for potential 

inclusion. The first and second authors were well-trained to conduct systematic literature search. 

2.Inclusion and Exclusion Criteria 

This study aimed to investigate the effect of instructional interventions on change in gifted 

students’ HOTS. In order to more clearly identify qualified article, following criteria were included 

in the three screening steps: 

 Screening Ⅰ 

(1) The subject of study: The studies need to conduct gifted education, interventions, or 

programs for gifted students in a k-12 setting, they will be used as independent variables in 

this meta-analysis.  

(2) The outcomes of study: Studies had to present the changes in participants’ HOTS such as 

critical thinking, creative thinking, or problem solving strategies. Students’ performance will 

be used as dependent variables (Henfield, Woo, & Bang, 2017).  

(3) Completeness and nonredundancies: To avoid a single study exerting a disproportionate 

influence on the overall results. Study contents were reviewed to ensure that there was no 

overlap between journal or conference articles and dissertations. If the same study was 

reported in several articles, only most complete version was included for analysis. 

 Screening Ⅱ 

(1) Study design: An experimental or a quasi-experimental with/without a comparison group were 

required. Also, studies having pre and post measurement were included in this study. 

(2) Appropriate comparison groups: The treatment groups and control groups had to be matched in 

terms of subjects’ major aptitudes. Appropriate comparison included, for example, specific teaching 

methods for gifted students versus general teaching methods for gifted students (Kim, 2016; 

Steenbergen-Hu, Moon, 2011).  

 Screening Ⅲ 

(1) Assessment instruments: Studies had to used the standardized tests to measure HOTS.  

(2) Enough quantitative information: Studies had to contain sufficient statistical information for 

effect size extraction (e.g., means and standard deviations, p values, analysis of variance ANOVA 

tables, etc.) or other essential statistics (i.e., t values, F values, etc.).  

 The initial search (see an illustration in Figure 1) resulted in 245 entries of studies. Twenty-five 

studies met all of our inclusive criteria, including : 17 (68%) studies on creative thinking, 6 (24%) 
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studies on critical thinking, 6 (24%) studies on problem-solving skills, and 1 study pertaining on 

reflective thinking. Among the included studies, 3 studies provided results for both creative thinking 

and problem solving skills, 1 study provided results for both creative thinking and critical thinking. 

Even though researchers indicate that HOTS included reflective thinking skill (Philp, 1985; Udall & 

Daniels, 1991), we decided to eliminate the article of reflective thinking, because the number of 

study was too small to be conducted meta-analysis.  

3.Coding of Studies 

In order to organize and sort data, a coding protocol was developed to document the major 

characteristics of the study. Pilot coding practices were performed with three studies, and this led to 

some revisions. Then, a review and discussion of the revised coding sheet was conducted with an 

expert on meta-analysis. All of the articles fall into two categories: (a) the general features of the 

studies and (b) format of the data. The first category included the following characteristic 

information: (a) contributor(s) of the article, (b) publication year, (c) type of the article (i.e., journal 

article, thesis, or dissertation), (d) research design (i.e., experimental, quasi experimental), (e) 

sample size, (f) demographics of the research participants, (g) program type (e.g., pull out gifted 

resource class, district based gifted program), (h) treatment design and implementation (i.e. CPS, 

PBL, CT ) (i) outcome measures (e.g., type of instrument, content areas to be measured).  

The second category included the following information: (a) mean, standard deviation, and sample 

size of each study; (b) test statistics and associated degrees of freedom; and (c) effect size. 

Most studies had one or two outcome measures. For these studies, only outcomes that directly 

assessed HOTS were coded. Discussion among the authors resulted in agreement on variables of 

importance to code and how coding conventions would be developed. When difficulties in coding 

arose, further discussion was employed to resolve these difficulties. Interrater reliabilities were 

good to excellent (Cohen’s k = .80), and differences were settled through discussion. 

 

 

 

 

 

 

 

 

 

2019特殊教育國際學術研討會

229



 
 

 
 
 
 
 
 

 
 
 
 

 
 

 
 
 
 

Figure 1. Flow diagram of selection process. 

4.Effect Size Calculation 

An effect size is the unit of currency in a meta-analysis which reflects the magnitude of 

treatment effect or the strength of a relationship between two variables. Because current research 

focus on HOTS, effect sizes were only calculated from numerical dependent measures. When 

calculate the effect sizes, Lipsey and Wilson (2001) propose the effect sizes were biased if based on 

small sample sizes, particularly samples less than 20. Since the samples in many studies of gifted 

students are quite small in this meta-analysis, Hedges’s g was chosen as the effect size index to 

eliminate the influence of sample size on the estimate. Generally effect sizes of the research 

outcomes included in the studies were calculated based on raw means, standard deviations, and 

sample size in the studies. We subtracted the mean of one group from the other (M1－M2) and 

divided by pooled standard deviation. If the comparison involved a single sample tested pre- and 

post- measurement, the d-index was calculated firstly, then, d-index was converted to Hedges’s g. 

For studies with pre- and post- measurements but without correlation information, correlations were 

computed from the standardized mean difference (Borenstein, Hedges, Higgins, & Rothstein, 2009; 

Cooper, 2010). Cohen’s (1988) criteria were used for interpretation of standardized mean 

differences and summarized effect sizes as small (≦0.20), medium (0.50), and large (≧0.80). 

Positive effect sizes are interpreted as treatment groups having stronger results than control groups. 

Screening Ⅰ 

Screening Ⅲ 

Inclusion 

Screening Ⅰ 

Screening Ⅱ 

Records identified 

through database 

searching (n=228) 

Record after duplicates removed (n = 97) 

Records after reviewing abstracts (n = 57) 

Full-text articles assessed for eligibility (n = 33) 

Records identified 

through other 

source (n=17) 
 

Studies included in the meta-analysis (n= 25) 

Identificatio Record exclude (n= 148) 

Record exclude (n= 40) 
 
Record exclude (n= 24) 
 Research design (15) 

 Participants (9) 

Record exclude (n= 8) 
 Statistical information 

(8) 
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Borenstein et al. (2009) indicate that interventions and outcomes measures across different 

studies are not exactly the same, a random effects model is preferred over fixed effects model in 

meta-analysis. The studies included in this meta-analysis are conducted by independent researchers, 

they vary in treatment, participants, and type of program. It is reasonable to assume that the true 

effect size is same in all studies. Therefore, we decided to use the random effect model to estimate 

the effect size. Comprehensive Meta-Analysis 3.0 software package (CMA) was used for effect size 

synthesis and moderator analyses. 

5.Combine Effect Sizes within Studies 

Since we focus on the effects of thinking strategies teaching on the outcome variables of 

HOTS, the effect sizes for each outcome variables were analyzed. Most of studies contained more 

than one effect sizes, as recommended by Cooper (2010), the average of these results was 

calculated to represent the each outcome measures. The data were analyzed by Comprehensive 

Meta-Analysis, Version 3 (Borenstein et al., 2009).  

6.Heterogeneity Analysis 

A random-effects model allows that the true effect size may vary from study to study. In this 

case, the observed effects vary from one another for two reasons. One is the real heterogeneity in 

effect size (i.e., treatment characteristics), and the other is the within-study error (i.e., sample error). 

If we want to quantify the heterogeneity we need to partition the observed variation into these two 

components, and then focus on the former. Heterogeneity analysis is to examine whether sampling 

error alone might be responsible for the variance among the effect sizes (Borenstein & Higgins, 

2013; Cooper, 2010; Higgins & Green, 2008; Steenbergen-Hu & Olszewski-Kubilius, 2016). A set 

of heterogeneity statistics were computed through the CMA software. 

We examined both QT and I2 statistic to decide whether there was significant variability across 

studies. The QT statistic is a heterogeneity statistic that is most commonly used in assessing the 

collection of effect sizes. When all finding share the same population value, QT has an approximate 

chi-square distribution with k-1 degree of freedom, where k is the number of effect sizes 

(Borenstein et al., 2009; Steenbergen-Hu & Olszewski-Kubilius, 2016). A significant QT -value 

indicates large variability across the effect sizes is greater than what is likely to have resulted from 

subject-level sampling error alone and allow for study of moderator variables to provide a more 

accurate estimate of study dispersion. Statistically significant heterogeneity statistics indicate that 

moderator variables may account for variability in effect size, on the other hand, on the other hand, 

if there were no statistically significant on heterogeneous analysis represent that the mean weighted 

effect size sufficiently describes effect size distribution for these domains, the grand effect size 
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represented a common population mean (Lipsey & Wilson, 2001). However, the QT is a notoriously 

sensitive measure of heterogeneity that become more sensitive to sample size. Higgins and 

Thompson (2002) recommend the use of I２ as a complement to determine how much of the 

variance between studies is due to true variance rather than sampling error. I2 is the ratio of 

between-study variance to total variance, namely the ratio represents the true heterogeneity to total 

variance across the observed effect estimates. It ranges from 0 to 100 (%). Based on Higgins and 

Green (2008) guide for I2 interpretation, with an I2 of 0% to 40% indicating “likely not important,” 

30% to 60% is associated with “possible moderate heterogeneity,” 50% to 90% is associated with 

“possible substantial heterogeneity,” and 75% to 100% is associated with “considerable 

heterogeneity.” Heterogeneity was considered significant for p value of Q statistic less than 0.05 

and I2 greater 50%.  

7.Subgroup Analysis 

To identify study variables that effect selected instructional implementations mostly. We 

categorized the effect sizes into several groups and conducted subgroup analysis with random 

effects ANOVA-like procedures for meta-analysis (Henfield, Woo, & Bang, 2017). Lipsey and 

Wilson (2001) suggest there were three types of independent variables commonly used for 

meta-analysis: substantive variables, method variables, and extrinsic variables. Based on our 

interests and research purpose, these variable were categorized in subgroup analysis. The 

substantive variable included the grade level, intervention dosage, implementation approach, and 

type of program. The extrinsic variable include the study’s dissemination (i.e. 

published/unpublished)(Hedges & Olkin, 1985; Henfield, Woo, & Bang, 2017). The computations 

produced from a subgroup analysis compartmentalize the total QT value variance by calculating 

between (QB) and within (QW) values. The QB statistic was used to indicate the variations 

between/among subgroups of the effect sizes when these effect sizes are grouped by a certain 

variables to assess the relative impact of various measurement. Statistically significant differences 

between the group means would indicate that the effects of thinking strategy were influenced the 

effectiveness of a intervention by defined subgroups (Ellis, 2010; Pertti, Leonard, & Julia, 2008).  

8.Assessing Publication Bias 

Publication bias refers to the fact that significant results are more likely to be published than 

insignificant ones, what might lead to an overestimation of the effects found in meta-analyses 

(Rothstein, Sutton, & Borenstein, 2005). In order to identify possible publication bias, visual 

inspection of a funnel plot and the trim and fill procedure were used in the present study 

(Borenstein et al., 2009). The funnel-plot provide a roughly funnel-shaped symmetric distribution, 
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which represents the magnitude of the effect of each trial compared with a measure of its size, 

including the standard error. Symmetrical plots can be interpreted as a lack of publication bias in 

funnel plot, however, asymmetrical data are adjusted by using trim and fill procedures on a 

precision plot (Duval & Tweedie, 2000). Through trim and fill procedures, extreme effect sizes 

from the skewed side of the funnel plot are removed and projected missing effect sizes are imputed. 

The procedures are iterative process that adjusts overall effect size by identifying the number of 

missing studies that would balance the plot to provide an unbiased estimate of effect size. The 

degree of the difference between the adjusted and the observed mean effect size indicates the 

magnitude of the impact of the publication bias on the mean effect size (Steenbergen-Hu & 

Olszewski-Kubilius, 2016).  

Results 

1.Qualitative Report on the Included Articles 

There were 25 studies yielded 29 independent effect sizes that included 995 participants 

meeting inclusion criteria. Table 1 provides an overview of the descriptive information in this 

meta-analysis, such as contributor(s), publication year, and intervention dosage, type of program, 

grad level, sample size, publication type, outcome variables as well as assessment instruments. The 

following are characteristics of intervention and study are described.  
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Table 1 
Study Characteristics Meeting Inclusion Criteria 
 Author(s) Year Intervention program Intervention 

dosage 
(Sessions) 

Type of 
programs 

Type Grade 
level 

Comparison 
group 

N Outcome 
measure/ 
Instrument 

Content 

1 Chang, 
W. F. 

2011 Future study in 
environment issue  

34/high PRC P 5-6 Gifted/one-group 
pre-post test 

11 CT / CTT1 T 

2 Chao, C. 
L. 

2004 Scientific creative games 
training program 

24/moderate PRC UP 3 Gifted/quasi 57 CR / CAP T 

3 Cheng, T. 
H. 

2015 CoRT active thinking 
program 

20/low PRC UP 5,6 Gifted/quasi 33 PS / TPS T 

4 Chiang, 
M. H. 

2005 Creative problem-solving 
training (CPS) 

38/high DBGP P 3-6 Gifted/quasi 68 CR / TTCT T 

Chiang, 
M. H. 

2005 Creative problem-solving 
training (CPS) 

38/high DBGP P 3-6 Gifted/quasi 68 PS / TPS T 

5 Chiu, H. 
Y. 

2008 Creative writing program 20/low PRC UP 4 Gifted/quasi 48 CR / NCTT E 

6 Chou, C. 
C. 

2010 Critical thinking program 16/low PRC UP 7 Gifted/quasi 66 CT / CTT1 E 

7 Chou, W. 
S. 

2004 CPS 32/high PRC UP 7 Gifted/quasi 58 CR / NCTT T 

8 Lee, C. J. 2010 LEGO computer theme 24/moderate PRC UP 5-6 Gifted/quasi 25 PS / TPS T 

 
 
 

(continued) 
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 Author(s) Year Intervention program Intervention 
dosage 
(Sessions) 

Type of 
programs 

Type Grade 
level 

Comparison 
group 

N Outcome 
measure/ 

Instrument 

Content 

9 Lee, W. 
Y., & 
Chang, S. 
P. 

2005 Metaphor mode 
instruction 

20/low PRC P 8 Gifted/quasi 30 CT / 
QDTCT 

E 

10 Li, S. T., 
& Cheng, 
Z. Y. 

2007 Drama instruction 26/moderate PRC P 4 Gifted/quasi 58 CR / NCTT T 

            
11 Liang, H. 

C. 
2003 Verbal logical thinking 

training 

16/low PRC UP 4, 6 Gifted/quasi 55 CT / CTT1 T 

12 Liao, W. 
H. 

2009 Mind mapping program 12/low PRC UP 5 Gifted/one-group 
pre-post test 

23 CR / TTCT E 

13 Lin, Y. H. 2001 Critical thinking program 20/moderate DBGP UP 4,5 Gifted/quasi 76 CT / 
CCTTX 

T 

14 Tsai, S. Y. 2010 DISCOVERY program 26/moderate PRC P 5 Gifted/quasi 51 PS / TPS T 
Tsai, S. Y. 2010 DISCOVERY program 26/moderate PRC P 5 Gifted/quasi 51 CR / TTCT T 

15 Tseng, T. 
Y. 

2008 Creative thinking teaching 
with picture books 

10/low PRC UP 3 Gifted/quasi 55 CR / NCTT T 

16 Wang, C. 
M. 

2010 Mathematic creative 
thinking program 

16/low PRC UP 3 Gifted/one-group 
pre-post test 

13 CR / TTCT E 

 
 
 

(continued) 
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 Author(s) Year Intervention program Intervention 
dosage 
(Sessions) 

Type of 
programs 

Type Grade 
level 

Comparison 
group 

N Outcome 
measure/ 
Instrument 

Content 

17 Wang, S. 
F. 

2005 Philosophical thinking 
program 

32/high PRC P 5 Gifted/quasi 37 CT / CTT1 T 

Wang, S. 
F. 

2005 Philosophical thinking 
program 

32/high PRC P 5 Gifted/quasi 37 CR / CAP T 

18 Wang, T. 
C., & 
Chang, S. 
H. 

2014 Game design program 16/low PRC P 3-4 Gifted/quasi 35 CR / TTCT T 

19 Wang, Y. 
C. 

2003 “Six Thinking Hat” training 
program 

22/moderate PRC UP 5 Gifted/quasi 28 PS / TPS T 

20 Wu, C. 
H., 

2012 Lateral thinking program 20/low PRC UP 5,6 Gifted/quasi 24 CR / TTCT T 

21 Xie, Y. S., 
& Chang, 
S. H. 

2016 CPS 28/moderate PRC P 5-6 Gifted/quasi 26 CR / TTCT T 

Xie, Y. S., 
& Chang, 
S. H. 

2016 CPS 28/moderate PRC P 5-6 Gifted/quasi 26 PS / 
CS-CPS 

T 

22 Yang, N. 
Y., & 
Chang, S. 
H. 

2011 Linear and intuitive thinking 
program 

20/low PRC P 6 Gifted/quasi 34 CR / TTCT T 

23 Yu, C. H. 2003 CoRT active thinking 
program 

20/low PRC UP 5 Gifted/quasi 30 CR / NCTT T 

 
(continued) 
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 Author(s) Year Intervention program Intervention 

dosage 
(Sessions) 

Type of 
programs 

Type Grade 
level 

Comparison 
group 

N Outcome 
measure/ 
Instrument 

Content 

24 Yu, X. Y. 
& Chang, 
S. H., 

2016 Program of future 
imagination for school 

24/moderate PRC P 5 Gifted/quasi 24 CR / TTCT T 

25 Zeng, B. 
W. & 
Chang, S. 
H. 

2013 Intel K-12 Educator’ 
Thinking Tools 

30/moderate PRC P 5-6 Gifted/quasi 30 CR / TTCT T 

Note. Type of programs: PRC= pull out resource programs; DBGP=district based gifted program. Type of instructions: IS= involve into subject; 
TR: Theme designed by researcher. N: T= treatment group; C= control group. Type of studies: P=published; U=unpublished. Outcome measures: 
CRT=creative thinking; CT=critical thinking; PS=problem solving. Instrument: TTCT= Torrance tests of creative think, CAP= Creativity 
Assessment Packet, NCTT= New Creative Think Test, CTT1= Critical Thinking Test- Level 1, QDTCT= The Questionnaire of Dispositions 
Toward Critical Thinking, CCTTX= Cornell Critical Thinking Test-Level X, TPS= Test of Problem Solving, CS-CPS= Children Scientific 
Creative Problem Solving. Content: T=Teacher design, E=Extension from general subjects. 
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2.Characteristics of Intervention 

In terms of intervention program, diverse gifted education programs were used to improve 

different thinking skills. For creative thinking skills, the most common teaching methods in the 

primary studies were CPS program (3 studies) (Chiang, 2005; Chou, 2004; Xie & Chang, 2016). 

Similarly, CPS program was the most common on improving problem-solving abilities (2 studies) 

(Chiang, 2005; Xie & Chang, 2016). For critical thinking skills, the most widely teaching methods 

were critical thinking skills program (2 studies, Chou, 2010; Lin, 2001). The contents of critical 

thinking skills program involved five stage such as: identify problem, deductive, inductive, 

exploration as well as evaluation.  

In regard to the intervention dosage, the intervention period varied from 10 sessions to 38 

sessions. Studies with the intervention lasting from 10 to 20 sessions were classified as low (12 

studies), from 21 to 30 sessions as moderate (9 studies), and more than 31 sessions as high (4 

studies). Researcher implemented between 10 and 20 instructional sessions in 12 studies, between 

21 and 30 sessions in nine studies, and more than 31 sessions in four studies. Overall, intervention 

sessions were implemented one to two times per week for 40-80 minutes.  

As mentioned previously, the most common forms of gifted education in Taiwan included pull 

out resource class (23 studies) and district based gifted program (2 studies), which were determined 

based on the actual content of the primary studies. 

Most of the curriculums for gifted in Taiwan were developed by researcher, in 25 primary 

studies, 20 studies involved the curriculum developed from researcher which yield the 24 effect 

sizes, the remaining 5 studies’ curriculum were derived from the general class subjects.  

3.Characteristics of Study 

Among the 25 studies, 14 studies were unpublished master’s thesis the other 11 studies were 

journal articles. In most studies (22 studies) included students in elementary level (grade 3-6), while 

students in junior high school level were in the remaining three. Creative thinking skills were most 

common (16 studies) implement across the 22 studies in elementary grades, while problem-solving 

abilities (6 studies) and critical thinking skills (4 studies) took the second and third position, 

respectively. Three studies examine both creative thinking and problem-solving skills, one study 

examine both creative thinking and critical thinking skills. As for junior high school, critical 

thinking skills were the most common (2 studies) implement across the 3 studies, the remaining one 

is regarding creative thinking skills.  

In terms of research design employed by the studies, three used a one group pre-posttest design, 

while 22 used a quasi-experimental, nonequivalent pre-posttest design. The participants included in 
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these studies were enrolled by gifted students both in the experimental and control groups. The 

range of the sample size was between 11 and 76, while pooled sample size was 995 (experimental 

group = 511, control group = 484).  

In regard to outcome variables, diverse standardized instruments were used to measure the HOTS. 

For creative thinking performances, the most common outcome variables in the primary studies 

were standardized aptitude test results, such as Torrance tests of creative think (TTCT), Creativity 

Assessment Packet (CAP), New Creative Think Test (NCTT). For critical thinking performance, the 

most widely studied variables were produced from Critical Thinking Test- Level 1 (CTT-1), The 

Questionnaire of Dispositions Toward Critical Thinking (QDTCT), Cornell Critical Thinking 

Test-Level X (CCTT-X). Finally, Test of Problem Solving (TPS), Children Scientific Creative 

Problem Solving (CS-CPS) were used for estimating problem solving ability performance.  

4.Random Effect Model Results 

Effect sizes for each of 29 independent samples were yielded from 25 studies. Table 2 

illustrates the effect sizes in individual studies analyzed. This table specifically describes the 

statistical information, including Hedges’ g, standard error, variance, lower limit and upper limit of 

the 95% confidence interval (CI) for the effect size, Z value, and the p value of each study analyzed 

in this meta-analysis. The random-effects model demonstrated that the effect sizes range from a low 

of 0.26 to a high of 2.01, and medium effect were found on HOTS (g=0.76, 95% CI =0.62-0.90). 

The grand effect sizes between treatment and control groups was significantly different from zero 

(Z = 10.48, p<.001). This results revealed that the teaching methods used in these studies had a 

significantly positive effect on HOTS than control group.   

The test for heterogeneity yielded a Q statistic of 43.18 (p<0.05) which indicates that 

statistically significant variability of the effect sizes need to be explained. The I2 statistic estimation 

is 25%, meaning that 25% of the observed total variance between studies is due to real differences 

in the effect size. However, according to Higgins and Green’s guideline, an I2 of 0% to 40% indicate 

that it is likely not important. The heterogeneous analysis did not meet the criteria that we 

predetermined. The results indicate that the mean effect size of selected instructional 

implementations could sufficiently describes effect size distribution for these domains, true effect 

sizes of different studies were consistent.  
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Table 2 
Summary of Combined Effect Sizes for HOTS 
Study Year Effect 

sizes 
SE Lower 

limit 
Upper 
limit 

Z  p  

1 Chang, W. F. 2011 0.61 0.32 0.01 1.24 1.92 0.06 
2 Chao, C. L. 2004 1.47 0.31 0.87 2.08 5.77 0.00 
3 Cheng, T. H.  2015 0.69 0.33 0.05 1.33 2.10 0.04 
4 Chiang, M. H. 2005 0.82 0.25 0.33 1.31 3.25 0.00 

Chiang, M. H. 2005 0.44 0.24 0.04 0.92 1.81 0.07 
5 Chiu, H. Y. 2008 0.58 0.29 0.00 1.15 1.96 0.05 
6 Chou, C. C. 2010 0.53 0.25 0.03 1.01 2.08 0.04 
7 Chou, W. S. 2004 2.01 0.33 1.38 2.65 6.20 0.00 
8 Lee, C. J. 2010 0.36 0.39 0.41 1.12 0.10 0.37 
9 Lee, W. Y., & Chang, S. 

P. 
2005 1.07 0.39 0.31 1.82 2.76 0.01 

10 Li, S. T., & Cheng, Z. 
Y. 

2007 0.55 0.27 0.01 1.08 2.01 0.05 

11 Liang, H. C. 2003 0.66 0.28 0.13 1.20 2.41 0.02 
12 Liao, W. H. 2009 1.07 0.26 0.56 1.57 4.13 0.00 
13 Lin, Y. H. 2001 0.37 0.23 0.80 0.83 1.61 0.11 

14 Tsai, S. Y. 2010 0.26 0.26 0.25 0.78 1.00 0.32 
Tsai, S. Y. 2010 0.61 0.24 0.13 1.08 2.50 0.01 

15 Tseng, T. Y. 2008 0.76 0.28 0.22 1.31 2.75 0.01 
16 Wang, C. M. 2010 0.90 0.32 0.28 1.53 2.83 0.01 
17 Wang, S. F 2005 1.36 0.36 0.66 2.06 3.79 0.00 

Wang, S. F 2005 0.62 0.33 0.03 1.28 1.88 0.06 
18 Wang, T. C., & Chang, 

S. H. 
2014 1.46 0.39 0.69 2.22 3.72 0.00 

19 Wang, Y. C. 2003 0.81 0.39 0.05 1.57 2.08 0.04 
20 Wu, C. H. 2012 1.21 0.47 0.28 2.13 2.56 0.01 
21 Xie, Y. S., & Chang, S. 

H. 
2016 0.77 0.16 0.02 1.55 1.92 0.06 

Xie, Y. S., & Chang, S. 
H. 

2016 0.39 0.15 0.37 1.14 1.00 0.32 

22 Yang, N. Y., & Chang, 
S. H. 

2011 0.69 0.35 0.00 1.37 1.96 0.05 

23 Yu, C. H. 2003 0.69 0.34 0.03 1.36 2.04 0.04 
24 Yu, X. Y. & Chang, S. 

H. 
2016 0.53 0.41 0.26 1.33 1.32 0.19 

25 Zeng, B. W. & Chang, 
S. H. 

2013 0.47 0.36 0.23 1.19 1.31 0.19 

 Total  0.76 0.07 0.62 0.90 10.48 0.00 
 Heterogeneity: Q-value＝43.18, p＝0.03; I2＝35% 

 

5.Outcome Analysis 

In order to examine the effect of selected instructional implementation on different HOTS, 

effect sizes were grouped by different dimensions of HOTS (see Table 3). Three types of HOTS 

were treated here as dependent variables, which were divided into the creative thinking skills 

(k=17), critical thinking skills (k=6), and problem-solving abilities (k=6). Under random-effect 

model, the effect of selected instructional implementation on HOTS was significantly different from 

zero (p< 0.01) for creative thinking, critical thinking, and problem solving. In addition, the large 
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effect sizes were found on creative thinking skills (g=0.90, 95 % CI=0.71 – 1.10), medium effects 

were found on critical thinking skills (g=0.71, 95% CI= 0.43-0.99), and small effects were found on 

problem-solving abilities (g=0.47, 95% CI= 0.21-0.73). The effect sizes was significantly higher for 

creative thinking skills than for critical thinking skills and problem-solving abilities (QB= 6.98, 

p<0.05). The results support the conclusion that thinking strategy teaching that was examined 

through this meta-analysis had a significantly positive effect for different type of HOTS.  
 
Table 3 
Mean Effect Sizes on the Three Categories of HOTS 
Outcome k Hedges’ g SE Lower 

limit 
Upper 
limit 

Z QB 

Measure Category        
 
 
 
6.98* 

 Creative 
thinking 

17 0.90 0.10 0.71 1.10 8.90** 

 Critical 
thinking 

6 0.71 0.14 0.43 0.99 4.92** 

 Problem 
solving 

6 0.47 0.13 0.21 0.73 3.58** 

Note. k = Number of effect sizes included in the analysis. * p< .05, **p< .01. 
 

6.Subgroup Analyses 

Several independent variables were selected from the coding characteristics such as grade level, 

type of program, intervention dosage, curriculum design, and studies’ dissemination. The results of 

the subgroup analysis suggest that the curriculum designed significantly impact the effect of 

thinking strategy skills teaching on HOTS under random-effect model. These variables are 

subsequently discussed. For a summary of all subgroup analysis results, see Table 4.  
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Table 4 
Results of subgroup analysis 
Moderator k Hedges’ 

g 
SE Lower 

limit 
Upper 
limit 

Z QB 

Grade level 3.40 
 Grade 3-4 8 0.84 0.13 0.58 1.10 6.28* 
 Grade 5-6 16 0.70 0.09 0.53 0.87 8.16* 
 Junior high 

school 
3 1.21 0.23 0.27 2.15 2.53* 

Type of program 2.94 
 Pull-out gifted 

resource class 
26 0.82 0.08 0.66 0.98 10.10* 

 District-based 
gifted program 

3 0.54 1.14 0.26 0.82 3.81* 

Intervention dosage 3.41 
 Low 12 0.76 0.09 0.57 0.94 8.20* 
 Moderate 11 0.61 0.10 0.41 0.81 5.95* 
 High 6 1.04 0.22 0.61 1.48 4.73* 

Curriculum design  
 Designed by 

researcher 
24 0.70 0.07 0.56 0.83 10.12* 7.01* 

 Extension from 
subject 

5 1.12 0.25 0.63 1.60 4.53* 

Study’s dissemination  
 Published 15 0.69 0.08 0.53 0.85 8.47* 2.67 
 Unpublished 14 0.90 0.13 0.64 1.16 6.75* 

Note. k = Number of effect sizes included in the analysis. *p< .01 
 

(1) Grade Level 

For grade level, effect sizes were grouped by studies including grade 3-4 (k=8), , grade 5-6 

(k=16), and junior high school (k=3). With the random-effect model, the effect sizes of grade 3-4, 

grade 5-6 in elementary school, and junior high school gifted students were significantly greater 

than zero (0.84, 0.70, and 1.21, respectively). Among the studies, the largest effect size was 

observed for junior high school gifted students (1.21), followed by the effect size for grade 3-4 

(0.84) and grade 5-6 (0.70). However, the mean effect size of studies with different grade level 

students did not differ from each other (QB = 3.40, p>.05). The result suggested that a skills based 

approach to HOTS improvement can achieve some level of success at all grade levels. 
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(2) Type of Program 

For type of program, the effect sizes were grouped by studies including pull-out gifted resource 

class (k=26) and districted based gifted programs (k=3). In examining the types of program as a 

moderator, the effect size of both pull-out resource class and district based gifted program were 

significantly different from zero (p<.01), with average effect size of 0.82 and 0.54. There was no 

significant difference between the effect sizes in different type of program (QB=2.94, p>0.05). The 

results suggested that the type of program did not influence effect sizes of the intervention. 

(3) Intervention Dosage 

For intervention dosage, effect sizes were grouped by studies including low (k=12), moderate 

(k=10), and high (k=7) dosage of intervention. With the random-effect model, the effect of size of 

low, moderate, and high dosage of intervention were significantly greater than zero (0.76, 0.61, 1.04, 

respectively). There was no statistically significant group difference in intervention dosage (QB = 

3.41, p>.05). The results suggested that the effects of selected instructional implementation did not 

vary whether instruction is brief or not. 

(4) Curriculums design 

Concerning the curriculums design, we compared the effect sizes of two type of curriculums 

development model: one was developed by researcher and another was derived from subjects. 

Curriculum derived from subjects produced a significantly greater intervention effect (g= 1.12), 

compared with curriculums developed by researcher (g=0.70). This implies that the HOTS 

instruction was varied with the approach of curriculums design.  

(5) Study’s dissemination 

With regard to study’s dissemination, effect sizes were grouped by studies including peer-reviewed 

published articles (k=15), and non-peer-reviewed master’s theses (k=14). Under the random-effect 

model, the effect of size of both published and unpublished type of studies were significantly 

greater than zero (0.69, 0.90, respectively, p< .01). There were no statistically significant group 

difference in study’s dissemination (QB = 2.67, p>.05). The results suggested that the study’s 

dissemination did not influence the effectiveness of intervention.  

Publication Bias 

The assessment of publication bias for the meta-analysis of HOTS was performed on the 29 

effect sizes from the 25 studies, 15 (51.7%) were extracted from published as journal articles 14 

(48.3%) were extracted from unpublished master’s thesis. A funnel plot in Figure 2 showed the 
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effect size of observed studies and four imputed studies. Through visual inspection, the asymmetry 

was observed in the funnel plot, which indicates the probable presence of publication bias. Trim and 

fill method was conducted to impute the studies and adjusted the effect size. After replacing the 

trimmed studies, the mean effect size for the combined studies moved from 0.76 with 95 % CI 

[.62, .90] to 0.84 with 95 % CI [.69, .97].  

Therefore, the effect of publication bias on the result of this meta-analysis is light. This finding 

implies that the original effect size (g=.76) may be underestimated by publication bias.  
 

 
Figure 2. Funnel plot of standard effort by Hedges’s g. 

Note. The open circles indicate studies in the meta- analysis, closed circles indicate the missing study. The open 

diamond represents the observed effect size and the closed diamond represents the imputed effect size from Duval 

and Tweedie’s trim and fill method. 

Discussion and Implication 

The present meta-analysis aimed to answer three research questions. The first question was 

concerned with the overall effect of selected instruction implementation in the current literature on 

gifted students’ HOTS. A comprehensive search of the literature comparing selected instructional 

implementation with traditional lectures was undertaken. According to Cohen’s criteria, the overall 

effect size of 0.76 is considered between medium and large. The analysis results were not only 

clearly revealed that HOTS can be taught through effective teaching method but also indicated that 

diverse teaching methods (i.e., CPS, CoRT, DISCOVERY, Drama instruction) are more effective 

than are traditional approaches in improving HOTS.  
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The second research question that focused on the effect sizes on specific type of HOTS. To 

answer this question, we categorized the HOTS into three type of thinking skills by measure 

outcomes and treated these thinking skills as dependent variables, the results of analysis suggest 

that the intervention effect was statistically greater than zero for each type of HOTS. The positive 

direction and significant effect for selected instructional implementation on HOTS were commonly 

found in previous systemic review findings (Abrami et al., 2008; Huber, & Kuncel, 2016; Lee, Lee, 

Gong, Bae, & Choi, 2016; Niu, Horenstein, & Garvan, 2013; Oliveira, Rueda Díaz, Carbogim, 

Rodrigues, & Püschel, 2016; Peltier, & Vannest, 2017; Yasin, & Yunus, 2014 ). In addition, the 

intervention on creative thinking skills demonstrated the largest effects than others, it may be due to 

the possibility that creative thinking skills were mostly commonly used in teaching gifted students 

in Taiwan, students have more opportunities to practice this type of thinking skill.  

Despite the limitations in the body of literature on HOTS, it is evident that selected 

instructional implementation for HOTS is an effective research–based strategy for gifted students. 

This is encouraging educators searching for effective ways to promote HOTS. A further review of 

the research included in this meta-analysis shows that there are some common characteristics in 

teaching HOTS. First, they present students with an organizational framework for approaching 

thinking skills, second, teacher taught thinking skills embedded within content and explicitly stated 

as a course objective. Third, all of the curriculum for HOTS were designed by researcher based on 

the theoretical model. 

The third research question focused on which study characteristics produced the largest 

intervention effect. To answer this question, we evaluated group differences among the following: 

(a) grade level, (b) type of program, (c) intervention dosage, (d) curriculum design, and (e) study’s 

dissemination.  

   For grade level, the intervention effect statistically significant at all grade level was found 

through the subgroup analysis. However, the differences in the effect sizes for the grade level 

comparisons were not statistically significant at the .05 level. The results indicate that grade level 

failed to produce significantly greater in the effectiveness of HOTS. Although this finding 

represents that a skills based approach to HOTS improvement can achieve some level of success at 

all grade levels, it is quite surprising from the perspective of developmental psychology. According 

to at least some theories, young children should lack the developmental capabilities to perform well 

on certain types of HOTS. The results of this study may be due to the fact that the standard tests of 

HOT cannot include complete elements of HOT, so some subtle differences could not be detected. 

(Abrami et al., 2015). There should be some caution in interpreting the results of this subgroup 
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analysis, since the number of studies for junior high school level might be too small to provide 

reliable insight.  

Similarly, the intervention effect was statistically significant for both type of programs 

(pull-out gifted resource class or districted-based gifted program), and a nonsignificant difference in 

the effect sizes was found for different type of program. This finding represent that instructional for 

HOTS can improve gifted students to a certain extent in two of majority type of program in Taiwan. 

However, the number of studies for district-based gifted program might be too small to provide 

reliable insight. There should be some caution in interpreting the results of this subgroup analysis.  

The intervention dosage did not significantly affect HOTS effect sizes, suggesting that the effects 

of HOTS instruction do not vary whether instruction is brief or not. More importantly, the average 

effect size for HOTS instruction was significantly greater than zero for each category of 

intervention dosage. The finding suggests that there is no reason to expect difference in intervention 

effectiveness based on the length of instruction.  

In terms of comparisons between curriculum designed methods, two methods were included in 

subgroup analysis, one is designed by researcher, and the other is extension from general subjects. 

The intervention effect was statistically significant for both curriculums designed methods. In 

addition, the difference in the effect sizes for curriculum designed methods were statistically 

significant, this implies that the curriculum which extension from general subjects tend to be more 

effective in increasing gifted students’ HOTS. It is an important finding for the design of courses. If 

the teacher has a theoretical foundation for the curriculum design, it is necessary to consider that 

how to integrate the contents in both regular and gifted classes. Therefore, in order to achieve better 

outcomes of HOTS, teachers should be familiar with the learning content of regular classes, and 

modify the teaching materials to find out the connection with the gifted class.  

Conclusion and Study Limitation 

This study includes some limitations that should be taken into account when interpreting its 

results and relating to future research. First, the number of usable empirical studies for this 

meta-analysis was much smaller than expected for the voluminous body of literature related to the 

effects of HOTS instruction specifically. This limitation is closely related to the existing situation in 

the HOTS instruction research literature. Many studies were not clear about definitions of the 

HOTS intervention they examined, nor did they gave detailed description of their practices. 

Therefore, there should be some caution in interpreting the results from this meta-analysis. Second, 
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this meta-analysis did not include qualitative studies, which do not include the quantitative 

information needed for a meta-analysis. In the future, synthesized studies, including both qualitative 

and quantitative information, would be valuable to provide a more comprehensive understanding 

related to effects of HOTS instruction. Third, although the authors of the studies analyzed found 

promising results in HOTS instruction, these findings may not generalize to other settings than 

those in which targeted instruction method were implemented.  

Despite limitations of this meta-analysis, this study makes contributions to the field of gifted 

education in several ways. First, the findings from this meta-analysis support the positive effects of 

HOTS instruction on gifted students in terms of creative thinking, critical thinking and problem 

solving. Second, this meta-analysis has updated previous synthesized research on the effects of 

HOTS instruction for gifted students. There has been no current meta-analytic study focusing on 

HOTS instruction, so this study provides research-based information on HOTS instruction for 

practitioners in different grade levels. Third, this study found that HOTS instruction can promote 

the development of students’ thinking. However, the effect size of curriculum design which derived 

from general class subjects is greater than that designed by researcher. It means that the HOTS 

instruction for gifted students should be based on their learning experience. In summary, although 

previous literature has explored the effects of HOTS instruction, this study provided new 

information and supported previous literature that can benefit researchers and practitioners. 
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	有認知困難的孩童，通常較常出現探險性的行為，而不是真時的遊戲行為。這些孩童準備要用技能去玩自發性遊戲之前，他們往往需要更多機會，去學習、練習某種特定的遊戲技能。研究者認為，唐氏症有與一般孩童相同的思維，透過觀察衍伸出自我的想法，運用現有的經驗嘗試去挑戰，在生活中也能演化出另一種存在本能。
	三、與他人互動
	（ㄧ）積極與主動
	（二）透過遊戲，特殊孩童與他人互動之關係
	一、 唐氏症孩童的身體感知
	研究者在課程初期時發現對於身體的連結度非常低，對於指令上的轉換到身體的動作執行上較有困難，研究者課程引導當中，使用遊戲的方式進行，讓孩童以玩的方式進行，增加身體運用的熟悉度。
	而觀察者的回饋會著重發現孩童體力上的差異變化，而給予建議，但也能夠研究者提供的問題當中發現孩童的參與度卻是高的，雖然偶爾會有因為情緒關係而不進行活動，但大部分的活動，孩童是非常樂意嘗試。
	而身體上的轉變，則是因為引導以及練習的關係，逐漸打開身體的感受力，進而將指令轉換為肢體的動作，並且能夠想像自己在接收引導當下，變換身體力量的質地上，產生出的不同感受，研究者以創造想像力的故事引導方式進行課程，正是試圖讓孩童能夠意會到自己的身體與空間上的關係，雖然與一般孩童建立需要花較長的時間。因孩童有重複練習的機會，嘗試發展動作上的可能性，在正式課程的後半期以及暑期課程，特殊孩童在基本的指令上也能夠理解，並且對應身體需要運作的部位，透過身體感知，孩童在未來並能夠了解自己的身體，也能從中逐漸學習身體...
	二、 唐氏症孩童人際關係的轉變
	研究者在藝術統合課程尚未進行時，觀察體制內的特殊教育的現行狀況，發現唐氏症孩童對於制式的指令無法快速地理解，故需要以同樣的行為模式練習多次，而在過程當中，限制孩童對於想像及創意的開發，研究者在實施課程當中讓孩童在接收指令時能夠在以玩的方式瞭解，孩童便能夠在過程當中，不會因為學習指令，而喪失與世界互動的機會。
	觀察者在暑期課程當中的加入，也因為唐氏症孩童有正式課程的學習，更能快速的與觀察者共同完成課程當中的挑戰，與一般孩童的並無太大差異，而人際互動上的最重要的溝通，因為孩童對於指令的學習，不再只是固定模式，也能逐漸打開孩童的創意，進而影響與人之間的關係與溝通，而觀察者的回饋當中發現，孩童對於參與的觀察者，能夠主動的邀約，並且對於課程當中的感受也較能表達，而這樣的過程當中，觀察者與特殊孩童之間產生出較多的互動機會。
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	特殊教育旨在給予特殊孩童未來在社會當中能夠有獨立發展為目標，對於社會普遍價值容易框架孩童自我的想像與可能，而藝術的本質，本為個人的想像延伸至創意，而唐氏症孩童對於學習雖然緩慢，但透過引導與練習，孩童自身的創意也能夠被開啟，因此藝術統合課程除了針對一般孩童，對於唐氏症孩童也能夠達到相同的效果，特殊教育滿足了生存之需求，對於特殊孩童也必須能夠讓孩童有創意的練習，對於孩童未來面對社會多變的樣貌，也因為擁有創意的開發，更能夠獨立的面對。
	藝術統合課程與體制內的特殊教育最大的差異則是透過引導的方式讓孩童擁有自我的創意與想像，而特殊教育因為需要讓孩童不斷練習的目標，而減少孩童自我發展的機會，引導式的教學方式是能夠進入並且改變特殊教育的教學模式的機會。
	四、建議
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	藝術統合課程著重於個人內在的啟發，而每個人的內在表現出來的樣貌都不相同，故沒有標準的答案，而透過這樣的引導，老師在過程當中能夠發現孩童的狀況，並且給予鼓勵，幫助孩童有更多不同的思考方式，然而特殊教育，因需要顧及孩童未來的發展，在課程當中有許多要達到的標準要求，在這樣的設定當中，也較容易有制式的方式教導，而在觀念上的轉換，需要思考的是了解孩童的內在，並非外在的表現。
	（二）學校與家庭間的連結
	除了學校的教育，家庭的延伸對於孩童來說也是非常重要的一環，孩童最開始開啟人際關係的對象就是家庭的成員，故對於孩童影響非常大，特殊孩童的基本生存需求都是由家庭成員所提供，然而對於基本需求外，家庭在提供特殊孩童更多不同的刺激也會有很明顯的成效，但需要仰賴家庭對於特殊孩童的教育能夠積極的參與，研究者在寒假課程當中發現到家長對於藝術統合課程的概念並不清楚，參與感較薄弱，最後則無法真正走進孩童的實際生活當中，故需要透過長時間的溝通與培養，才能將課程目標延伸至家庭教育，唯有透過家庭的參與，藝術統合課程才能真正...
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