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Abstract 
 

This study aimed to investigate the effectiveness of science, 
technology, engineering, and mathematics (STEM) curricula 
in cultivating gifted elementary school students’ high-order 
thinking skills in summer camps. This paper adopted the 
quasi-experimental research (one-group pretest-posttest 
design) and used paired-samples T test. 20 participants’ 
changes in their cognition of learning were collected through 
the experiment, and their learning motivations and status of 
completing assignments were observed. The results showed 
that STEM curriculum intervention can improve gifted 
students’ cognitive and problem-solving abilities. 

 
Key words: STEM education, gifted students, higher-order 
thinking skills and quasi-experimental research 

 
Introduction 

     
Well-developed, problem-solving skills are essential for any 

student enrolled in a science, technology, engineering, and 
mathematics (STEM) course as well as for graduates in the 
workforce[1]. Gifted children’s problem-solving skills are not 
dependent solely on how academically gifted they are[2]. 
Therefore, regardless of intellectual capacity, how to teach 
gifted students problem-solving skills and consequent 
high-order thinking skills to meet their specific learning styles 
for informal curriculum is an important topic.  

To the best of our knowledge, formal instruction in 
elementary school classrooms often lacks challenge for the 
gifted learner since courses in regular classrooms sometimes 
have a relatively narrow range of topics, minimal investigation 
of concepts, repeated drill and practice, and yearly repetition. 
Taking this issue into account, many extra and after school 
activities (e.g., State Science Fair, math club, environmental 
club), provide children with experiential learning that 
incorporates problem solving and/or creativity and design 
skills[3].  

According to Lai Poh Emily Toh’s et al.(2012) systematic 
review, educational robotics (ER) was able to aid in child’s 
behavior or development. The core principles of educational 
robotics are involvement of students in discussing problems, 
solving problems, working with their peers, and combining 
their knowledge in order to construct their robots. Robots in 
elementary school helped promote problem-solving skills, 
collaboration, logic and scientific inquiry in children as they 
became involved in the process and construction of their 
artefacts for their robotic projects[4, 5]. 

The research presented was designed to address the need for 
demonstrating the efficacy of ER project-based learning in 
promoting student use of higher order thinking skills 
(analytical, creative, and practical). Specifically, this research 
was conducted to evidence the potential of Project-Based 
Robotics Learning (PBRL) to improve a gifted learner ’ s 
problem-solving capacity to the higher order cognitive 
demands imposed by these unique ER PBL challenges. 

 
 

Strategies to implement  
STEM Curriculum in the Summer Camp 

 
A. Foster potential abilities for 21st century 

The purpose of STEM education is to develop the 
higher-order thinking abilities for 21st century workplaces and 
to increase workforce in STEM fields.  

According to the National Academy of Engineering, 
students need to begin associating the possibilities in STEM 
fields with the need for creativity and real world problem 
solving skills[3]. However, long-term independence of 
subjects and the lack of link between subject and real life, it is 
difficult to train students to have the ability to solve real-world 
problems and even make them lose their interest in studying in 
the field of STEM. Thus, The strategy of Project-Based 
Robotics Learning(PBRL) is of great significance for some 
gifted students suffering from application problems. 
 
B. Project-Based Robotics Learning (PBRL) to enhance STEM 
curriculum development 

Empirical evidence suggests the effectiveness of robotics as 
a learning complementary tool in tertiary education[6].  

Educational robotics is a specific application of K–12 
engineering education and offers students physical 
manipulatives that are familiar and easy to work with as they 
participate in the engineering design process. In addition, 
students have many opportunities for use of the accompanying 
programming language elements that allow them to test 
variable settings and receive immediate feedback. 

Project-based Learning (PBL) has been one of the most 
usual learning theories. In fact, PBL proposes to engage 
students in investigative activities, such as creating artifacts or 
products based on robots[1, 6].  

This guiding-research focus motivated us to consider 
designing a brief but significant learning experience for gifted 
children that would introduce them to educational robotics via 
an integrated robotics themed module. 

https://doi.org/10.35745/ecei2018v1.010
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Abstract 

 
In the experience economy era, a pleasure experience is the 

key success factor in modern tourism factories. Taking Shiroi 
Koibito Park in Hokkaido, one of the most representative 
chocolate tourism factories in Japan, as the object, this study 
aims to discuss how a tourism factory creates impressive 
experience for consumers. A consumer-centered “innovative 
experience design model of tourism factory” is constructed to 
analyze the experience design of a tourism factory so as to 
enhance consumers’ user experience and verify the 
practicability of the model. The research is preceded in two 
stages. Based on Shiroi Koibito Park in Hokkaido as the case 
analysis, the “innovative experience design model of tourism 
factory” is constructed at the first stage to preliminarily verify 
the practicability. The research result is expected to propose 
related suggestions for tourism factories in Taiwan proceeding 
aesthetic and creative experience process design through the 
“innovative experience process”. 
 

Key words: tourism factory, experience aesthetics, user 
experience and experience design  

  
Introduction 

     
In the experience economy era, a pleasure experience is the 

key success factor in modern tourism factories. Experience 
design aims to understand and solve people’s needs and satisfy 
the higher demand for aesthetic perception (Tractinsky, 1997; 
Jordan, 2000; Karvonen, 2000; Norman, 2004). Nevertheless, 
the problem of tourism factories in Taiwan lies in the 
experience design not being pleasure, satisfactory, and 
learnable. From domestic and international design trend in past 
years, it is extended from the functional consideration of “ease 
of use” to the deeper dimension of “aesthetic experience”. The 
emphasis on the experience perception in the use and users’ 
pleasure sense hase become the key issues in the research on 
design. 

Shiroi Koibito Park in Hokkaido, with more than 40-year 
history and as one of the most representative chocolate brands 
in Japan, is selected as the research object. The factory in 
Sapporo is rebuilt a quality tourism factory, including a park, a 
museum, and a manufacturing factory. In addition to the 
introduction of the brand history and the product production 
process, historical tea sets, chocolate packages, and chocolate 
posters of various countries are collected. It is the research 
motivation to discuss how a tourism factory creates impressive 
experience for consumers. A tourism factory development 
potential assessment model (Lin, 2009), a tourism factory 
innovative business model (Chien, Chen, Wang & Kang, 
2013), and a tourism factory spatial development strategy 
model (Lin, 2010) have been constructed from the aspects of 
tourism and recreation, business, and architecture, respectively. 
Nonetheless, there has not been a consumer-centered design 

model. For this reason, it is necessary to construct a 
consumer-centered “innovative experience design model of 
tourism factory”. 

The purposes of this study contain 
1. To construct a consumer-centered “innovative experience 

design model of tourism factory” through literature review.  
2. To verify the practicability of the “innovative experience 

design model of tourism factory” by analyzing the case of 
Shiroi Koibito Park in Hokkaido, Japan. 

 
Literature review 

 
2.1 About tourism factory  

“Tourism factory” promoted by Ministry of Economic 
Affairs is generally classified into two categories. One is, 
because of industry decline, to utilize existing factory facilities 
and product production for developing tourism elements so as 
to transform and develop new industrial economy. The other is 
the conservation and the promotion of “industrial culture”, 
where the businesses, after a long period of industrial 
development, present identity and sense of mission on the 
history and expect to pass down the industrial culture through 
tourism (website of Industrial Development Bureau, Ministry 
of Economic Affairs, 2003). According to the research of 
Industrial Technology Research Institute (2012), tourism 
factories aimed to assist manufacturing in developing tourism 
service for factory tourism, new knowledge experience, and 
industrial knowledge and culture delivery. The industrial 
tourism of a “tourism factory” allowed the public, schools, or 
groups enjoying activity experience and learning the core 
value of industry. 

 
 2.2 About experience economy and experiential marketing 

The idea of “experience economy” was proposed by Pine II 
and Gilmore (2003). With service as the axis to increase the 
added value of products and satisfy users’ psychological needs, 
experience economy advocated “personal experience” to 
create economic activity worth users’ memory. Experiential 
marketing proposed that products or services could create 
complete experience for users by providing sensory, creative, 
and emotional experience. The application of “experiential 
media” contained communication tools, identification, product 
presentation, co-branding, space environment, electronic 
media, and people to create sensory, emotional, thinking, 
action, and related consumer experience. Based on the theory 
of individual consumer psychology and social behavior in 
traditional marketing, Schmitt (1999) proposed experiential 
marketing theory. The experiential marketing structure 
covered strategic experiential module and experiential media. 
Strategic experiential module was the basic strategy of 
experiential marketing, while experiential media was the 
applied strategy. Five strategic experiential modules contained 
1.sensory experience, 2.emotional experience, 3.thinking 
experience, 4.action experience, and 5.relevant experience. 

C. Definition of Giftedness: Triarchic Theory of Intelligence 
In traditional definitions of giftedness, general intelligence has 
long served as a major factor in identifying gifted children. 

Today, however, most theories of intelligence also consider 
personal and environmental factors. Triarchic Theory of 
Intelligence developed by Sternberg (1996). The theory 
defines intelligence as the collective and balanced ability to 
adapt, shape, and select the environments to accomplish one’s 
goals as well as the goals of society[7]. 

According to this theory, three types of intelligence, 
analytical, creative, and practical, are needed to be successful 
in education and life. Analytical intelligence abilities involve 
analyzing, evaluating, comparing, and contrasting. Creative 
intelligence abilities comprise inventing, discovering, 
imagining, and supposing. Practical intelligence abilities 
involve implementing, using, applying, and seeking 
relevance[3, 7]. 

Importantly, these three types are not static or determined 
characteristics of a person but rather dynamic factors that can 
be influenced by personal and environmental factors. So far, it 
has been demonstrated that gifted abilities are better identified 
in childhood by means of triarchic teaching and that it is 
possible to enhance the three intelligence domains in students 
through education. 
 

Methods 
 
Educational robotics intervention model is known as ER which 
integrate the STEM curriculum. A total of 20 gifted students 
(aged 10-12 years) were selected from Public elementary 
school, Tainan City, Taiwan. The majority of students in the 
study were male (male students= 16, female students = 4). The 
majority of students reported not having experience with 
educational robotics prior to this session (none or minimal = 18 
students, some = 1 students, significant = 1 student). This study 
primarily adopted the quasi-experimental research (one-group 
pretest-posttest design) and used the qualitative observation 
data as supplementary. Participants received educational 
robotics intervention model in 16 two-hour sessions. Learning 
effectiveness test was assessed, and limited efficacy 
of pretest and posttest measures was analyzed using paired t 
test ( p < .05). 

Learning effectiveness test and task-completed worksheets 
were used as measurement tools. This study was using 
Learning effectiveness test include problem which asks 
students to comprehend the principles of sensors, power 
machinery, and electronic circuits and program coding for the 
robot based on logical thinking. Furthermore, task-completed 
worksheet encouraged students to understand the problem, 
Make a plan, carry out the plan and look back on your work as 
representation of problem-solving skills. During the 
intervention period, children built robots following standard 
lessons and detailed instructional models. In these 
task-completed worksheets, the teacher again supported 
tribrachic thinking abilities. 
 

Preliminary results 
 

Data analysis for learning effectiveness test and 
task-completed worksheets shown in Table 1 indicates 
significance for pretest/posttest differences (p < .05) 

individually across all four levels of cognitive demand, and 
also for the aggregate analysis. The practical strength of these 
mean differences for all analyses is substantiated by large 
effect sizes, ranging from 0.76 to 3.69. 
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TABLE I 
Pretest–Posttest Learning effectiveness test 

 
Domain M SD SEM df t p †ES 
Coding  

 Pre  2.55 0.69 0.15 19 11.05 0.000* 3.69 
   Post   4.80 0.52 0.12  

Electric  
Pre   2.00 0.65 0.15 19 5.88 0.000* 1.65 

 Post   3.15 0.75 0.17  
Machinery  

Pre   2.20 1.01 0.23 19 7.91 0.000* 1.75 
Post   3.85 0.88 0.20   

Sensor  
Pre   2.00 0.73 0.16 19 3.24 0.004* 0.76 

 Post   2.55 0.76 0.17  
Note. n=20,  
*p < .05, two-tailed, paired; †Effect Size   

 


