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An Investigation of the Use of Communicative Strategies by Tertiary-level
Students in Taiwan
Min Lun Yeh

Ming Chi University of Technology

Abstract

This study aims to investigate the freshman students' strategic behaviors by adopting
speaking strategies during interactional speaking tasks at intermediate classes at a
technology university in Taiwan. An oral communication strategy inventory (OCSI)
was drawn from Nakatani's research to apply in the freshman English course. 98
students were surveyed by a questionnaire based on the OSCI to investigate what
communicative strategies the students use during oral practice activities. The result of
this study shows that these learners use more strategies of negotiation for meaning
while speaking, message reduction and alteration, nonverbal strategies while speaking,
and attempt to think in English, while message abandonment is relatively less adopted

as most low-proficiency learners usually employ.

Introduction

In the past decades, Taiwanese students were mainly taught the receptive skills rather
than the productive skills in English courses. Recently, it is believed that speaking and
writing proficiencies are as important in acquiring a foreign language. Thus, major
English proficiency tests have mostly added speaking and writing assessments to
accurately measure test—takers proficiency level as a complete whole. Due to class
size, course time limit, socio-cultural background and other educational issues, etc.,
Taiwanese students are generally weaker in the fields of speaking and writing than
listening and reading. It is necessary to teach communicative competence which
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requires a repertoire of vocabulary, nonverbal behavior knowledge, social-affective
awareness, and background knowledge of the topic being discussed. Oral
communicative strategies specifically emphasize strategic behaviors that learners
adopt when facing communication problems during interactional tasks. However,
according to Bialystok (1990a), "the familiar ease and fluency learners sail from one
idea to the next in the first language is shattered by some gap in the knowledge of a
second language (p.1)." Oral communication is an interactive process in which both
parties taking turns of being the interlocutor and listener of speaking and listening. In
order for students to achieve the interactional tasks, they need to develop
communicative competence, especially strategic competency. Subsequently, speakers
are able to receive and respond properly through the communication channel. How
teachers can pedagogically facilitate students' speaking proficiencies has been widely
discussed over the years. It has been believed that learners can refine their
communicative ability by developing the capacity to use specific communication
strategies that make them compensate for their target language deficiency (Bialystok,
1990a; Dornyei, 1995). Nonetheless, accurately examining how learners employ
strategies when interacting with their partners in English as a foreign language is yet
to be an area to be explored. This research focuses on using a reliable and valid
strategy inventory for communication to present the tendency of how learners use

strategies while performing speaking activities.

Literature review

Numerous researchers have contributed a great deal to establishing questionnaire
research methods for learning strategy identification (Oxford, 1990; Nyikos & Oxford,
1993). Oxford (1996) stated that “Questionnaires are among the most efficient and
comprehensive ways to assess the frequency of language learning strategy use” (p.25).
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Factor analysis was used by Oxford and her colleagues to place a comprehensive set
of strategies into six categories including memory, cognitive, compensation,
metacognitive, affective, and social. She later developed the Strategy Inventory for
Language Learning, (SILL) which was a useful instrument for accessing the weakness
and strengths of strategy use by learners (Nakatani, 2006) later. Huang and Van
Naressen (1987) inquired into the learning strategies of Chinese EFL students in oral
communication by using a questionnaire. It dealt with three themes: frequency of
strategy use for oral communication, student selection of techniques for language
learning tasks, and student perceptions of useful strategies for improving their
speaking and listening proficiencies. Their finding showed that more successful EFL
learners adopted certain strategies while others did not employ in oral communication.
Cohen, Weaver, and Li (1998) affirmed the use of strategies in communication raises
learners' language awareness and solves the interlocutors' potential communication
difficulties. He and other researchers established a checklist of understanding learners'
strategy use for speaking tasks. A five-point scale was used to evaluate a three-stage
process for strategy use as preparation before the tasks, self-monitoring during the
tasks, and self-reflection after the tasks. The purpose of their study was to find a
correlation between an increase in the use of certain strategies and an improvement in
student performance on the tasks. Each of the above studies has its advantages or
weakness in some aspect; for instance, SILL was not sufficiently representative in
terms of communication strategy items used in classroom interactional tasks. The
others may cover enough communication strategies; however, they were lack of the

validity check.

Bialystok (1990a) explained communication strategies (CSs) as a systematic
technique adopted by a speaker to convey his/ her ideas when faced with difficulty.
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They enhance learners' communicative competence in the target language and
emphasize interaction and interlocutor's negotiation behavior for coping with
communication breakdowns. In addition, CSs increase the effectiveness of
communication (Canale, 1983). Definitions of CSs diverged over the years. Two types
of definitions have developed: the interactional view and the psycholinguistic view.
The former focuses on the interaction process between language learners and the
interlocutors as well as the negotiation of meaning (Rost & Ross, 1991; Williams,
Inscoe, & Tasker, 1997). The latter sees it as the speakers' cognitive process giving an
attention to comprehension and production (Kitajima, 1997; Poulisse, 1990). CSs
consist of both verbals and non-verbals to sustain communication that learners use
them to tackle communication problems and avoid breakdowns (Corder, 1981; Faerch
& Kasper, 1983; Tarone, 1981) in addition to enhancing the negotiation of meaning.
Selinker (1972) posited the concept of CSs as being "byproducts" of the learning
process, and they come into play when learners are only capable of communicating
with limited competence in the target language. Scholars have probed into how CSs
allow learners to compensate for lack of competence (Canale & Swain, 1980),
maintain conversation (Long, 1983), and lead the conversation when appropriate
(Long, 1983). CS use has been noted as crucial for advancing learners' interlanguage
development (Faerch & Kasper, 1983). Lopez (2011) claimed the similar finding that
students selected strategies in relation to their proficiency levels. According to his
study, intermediate students were more likely to make use of their background
knowledge; therefore, this group of people reported the most varied strategies than the

advanced and the beginner levels.

The use of CSs has been inspected across learners among different proficiency levels.
These research dealt with the types and frequencies of CSs use among learners from
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low to high proficiency levels. Song (2005) stated that though learners employed a
wide array of CSs, only some strategies had positive effects on language performance.
In Song's (2005) finding, it revealed that the research participants used six types of
cognitive strategies: repeating/ confirming information strategies, writing, practicing,
generating, applying rules, and linking with prior knowledge. The analysis indicated
that the more learners synthesized what they had learned and applied it in actual
speaking interaction, they performed better. On the contrary, the use of repetition
strategies led to worse performance. Following Song's view, Nakatani (2006)
corresponded that some strategies were favored by a particular proficiency group. The
findings suggested that social-affective strategies, fluency-oriented strategies, and
negotiation for meaning were used more by the high-proficiency group than the
low-proficiency one. Also, the findings from Hua, T., Nor, N., & Jaradat, M. (2012)
showed that indicated that different levels of oral proficiency influenced the use of
communication strategies from two aspects. They are the frequency of use and the
selection of types of communication strategies. This implies that students need to be
made aware of the use of communication strategies depending on their level of
proficiency and the fact that raising the awareness of both low proficient and also high
proficient speakers to strategies that are used by speakers of different proficiency

levels may well help ease communication.

Method

This research was carried out on the basis of surveying 103 freshman
students at the tertiary level of an English course at the end of the 2"
consecutive semester with special attention given to learners' adoption of
communicative strategies while they were asked to perform oral
interactional tasks in the class. The participants were placed in
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intermediate-level classes majoring in engineering related subjects:
electronics, electrical engineering, and mechanical engineering. The
questionnaire, which was discreetly examined in its reliability and validity,
was based on the quantitative analytical research of Nakatani (2006). First,
an oral communication strategy inventory (OCSI) was carefully
established with an initial exploratory factor analysis to elicit learners'
responses for specific communicative tasks, and its reliability was
examined by Cronbach's alpha. Secondly, in order to decide the number of
factors in strategies for coping with speaking problems, a final factor
analysis was performed to extract eight factors including Factor 1 social
affective, Factor 2 fluency-oriented, Factor 3 negotiation for meaning
while speaking, Factor 4 accuracy-oriented, Factor 5 message reduction
and alteration, Factor 6 nonverbal strategies while speaking, Factor 7
message abandonment, Factor 8 attempt to think in English strategies. The
questionnaire is the five-point Likert scale ranging from 1, strongly
disagree, to 5, strongly agree. 98 valid questionnaires were received and
the result obtained in the research was analyzed using descriptive

statistics.

There are 32 questions in oral communication strategy (OCS)
questionnaire and they are classified into eight categories as above
mentioned. The categorical allocation of each item in the questionnaire is
detailed in Table 1. The items are arranged at random without considering
the factors to which they belong. The OCS questionnaire has been fully
examined concerning its reliability showing highly acceptable internal

consistency with a Cronbach's alpha for .86. The mean of the 32 items was
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3.22, and the standard deviation was 0.97 (Nakatani, 2006). Nakatani
(2006) pointed out that some previous studies were lack of validity test;
therefore, he used Oxford's SILL (1990) as an instrument for assessing the
frequency of good strategy use by learners. Furthermore, in Nakatani's
study, he employed a post-test of an oral communicative task to validate
the students' self-reported results on the OCS questionnaire. In conclusion,
he found a positive correlation between good strategy users and their oral

test scores.

The textbook of the course that the students used was Breakthrough 3
which comprised comprehensive four-skill exercises. The students were
given time around 50 minutes each week to do oral practices with different
partners by using the classroom audio system. Basically, students
appreciated the interactive part of computer-meditated oral practice using
technology to add more fun and autonomy in their interaction. They feel
more comfortable talking through this kind of semi face-to-face
arrangement. The oral topics changed weekly, and they were paired to talk
about the topic in the form of Q & A while taking turns of asking and
answering questions in complete sentences. By talking to different partners
instead of the one sitting next to each other, the students tended to be more
concentrated and treat the exchange more seriously most likely due to lack
of familiarity of the interlocutor. As previously mentioned, the students
were asked to answer the questionnaire at the end of the 2" semester after
they had efficient experiences gained through the oral interaction. General
instructions were announced before the questionnaire was administered to
finish anonymously in the class within ten minutes, and collected by the
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instructor of the course.

Table 1. Factors for speaking strategies

Factor 1: Social-affective strategies

23. | try to use fillers when I cannot
think of what to say.

25. | try to give a good impression to
the listener.

26 1 don't mind taking risks even
though I might make mistakes.

27. | try to enjoy the conversation.

28. | try to relax when | feel anxious.

29. | actively encourage myself to

express what | want to say.

Factor 2: Fluency-oriented strategies

Factor 3: Negotiation for meaning while

9. I change my way of saying things
according to the context.

10. | take my time to express what |
want to say.

11. | pay attention to my pronunciation.

12. 1 try to speak clearly and loudly to
make myself heard.

13. | pay attention to my rhythm and
intonation

14. | pay attention to the conversational

flow.

19. While speaking, | pay attention to

WHEEHE 47 &
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speaking the listener's reaction to my speech.

20. | give examples if the listener
doesn't understand what I'm saying.

21. | repeat what | want to say until the
listener understands.

22. 1 make comprehension checks to
ensure the listener understands

what | want to say.

Factor 4: Accuracy-oriented strategies 7. | pay attention to grammar and
word order during a
conversation.

8. | try to emphasize the subject
and verb of the sentence.

17. 1 correct myself when I notice
that | have made a mistake.

18. I notice myself using an
expression which fits a rule
that | have learned.

30. I try to talk like a native

speaker.
Factor 5: Message reduction and 3. I use words which are familiar to me.
alteration strategies 4. | reduce the message and use simple

expressions.
5. I replace the original message with

another message because of feeling
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incapable of executing my original

intent.

Factor 6: Nonverbal strategies while

speaking

15. I try to make eye contact when |
am talking.

16. I use gestures and facial
expressions if | can't
communicate how to express

myself.

Factor 7: Message abandonment

strategies

Factor 8: Attempt to think in English

strategies

6. | abandon the execution of a
verbal plan and just say some
words when | don't know what
to say.

24. | leave a message unfinished
because of some language
difficulty.

31. I ask other people to help when |
can't communicate well.

32. 1 give up when | can't make myself

understood.

1. I think of what | want to say in my
native language and then construct
the English sentence.

2. | think first of a sentence | already
know in English and then try to

change it to fit the situation.

10
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Result
Descriptive statistics were applied to determine the rank order of the
statements in OCS questionnaire from the most agreed to the least agreed.

Table 2 presents the results of Factor 1 through 8.

Table 2. Factor 1 through 8-Descriptive statistics

Descriptive statistics

Mean Std. Deviation
Factor 1 Social Affective 3.76 0.80
Factor 2 Fluency-Oriented 351 0.84
Factor 3 Negotiation for Meaning While Speaking 391 0.78
Factor 4 Accuracy-Oriented 3.55 0.80
Factor 5 Message Reduction and Alteration 4.06 0.72
Factor 6 Nonverbal Strategies While Speaking 3.90 0.76
Factor 7 Message Abandonment 3.62 0.83
Factor 8 Attempt to Think in English 4.08 0.66

Communication strategies are generally divided into two major categories:
compensatory strategies and avoidance strategies (Bialystok, 1990b;
Dornyei & Scott, 1997; Faerch & Kasper, 1983; Nakatani, 2005; Tarone,
1981). Compensatory strategies help learners make up for missing
knowledge in which learners find an alternative solution for reaching the
original goal by means of whatever sources available, while avoidance
strategies tend to avoid specific unfamiliar topics or give up sending
messages (Shih, 2013; Faerch & Kasper, 1983). Nakatani (2006) further
pointed out that learners who use the former type are considered
conducting good learner behaviors; on the other hand, the latter one are
common among low-proficiency learners. In general, the statistics in Table
2 show that these learners use more of the good learner strategies such as

negotiation for meaning while speaking, message reduction and alteration,
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nonverbal strategies while speaking, and attempt to think in English, while
message abandonment is relatively less adopted as most low-proficiency
learners usually employ. The strategy that these intermediate students
reported using the most is attempt to think in English. According to Huang
and Van Naerssen (1987), high-proficiency learners tend to employ these
strategies. They either think directly in English or in Chinese first to
compensate their lack of syntax and semantic knowledge and then
construct it into English sentences. The second commonly employed
strategies among them are message reduction and alteration. These
strategies are the ones learners use to avoid communication breakdown by
reducing an original message, simplifying the wording, or alternating their
utterance with similar expressions. By using these strategies, the oral
practice in the classroom can be carried on eliminating the chance of
interruption or breakdown to achieve the communicative goal. The next
frequently used strategies are negotiation for meaning while speaking,
which represent the learners' intention to negotiate with their interlocutors.
Participants try to interact with the interlocutors by noticing the others'
reaction and ensuring their meanings conveyed in any manner. These are
considered positive and active learner behaviors to enhance foreign
language ability as attested by SLA research. Nonverbal strategies while
speaking indicate learners are enthusiastic about connecting with their
interlocutors by making eye contact or emphasizing facial expressions to
communicate in a nonverbal way when merely verbal expressions are not
enough. The least employed strategies are fluency-oriented, which are
concerned with a desire to express themselves by self-correcting and in a
more native-like way. It is regarded important for foreign language
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Cit
1B

AR AT G



Min Lun Yeh An Investigation of the Use of Communicative Strategies by Tertiary-level Students in Taiwan

learners to have the intent of making fluent speech; however, these
students are either not conscious of the deficiency in any way they have or
do not have the ability to correct themselves even if they know they are
wrong. Overall, these intermediate learners adopt more of the so-called
“good learner” strategies, but inherently, the students at the technology
university are not quite skillful enough to be aware of most of the mistakes
they might have in terms of vocabulary, grammar, and pronunciation.
Previously described, the strategies tend to be on the negative perspective
and used more frequently by low-proficiency learners are the avoidance
strategies such as message abandonment. Nonetheless, these strategies are
reported being used rather infrequently. These freshmen students are
enthusiastic language learners as shown in the figure of employing
nonverbal strategies while speaking and other positive strategies of good
learners. They do not avoid solving a communication problem and make
effort in continuing interacting with each other; thus, these strategies with
negative impact are not frequently seen in these “good learners”. The other
strategies that were relatively used less were social-affective and
accuracy-oriented. The former is considered as learner's affective factors
in social contexts which they are capable of control their own anxiety and
enjoy the process of oral interactions. The latter is related to the intention
to express oneself in English accurately. Learners of this group tend to pay
attention to the forms of their speech, and would try to self-correct the
grammatical mistakes they make. They desire to sound more like native
speakers, though it is not an easy task for the participants of this study.
Similar to fluency-oriented, being accuracy in speech is regarded an

essential strategy for fostering communicative competence in a foreign
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language. However, the participants of this study were not yet adept
enough to acquire these kinds of strategies to improve their
communicative competence. In other words, the less employed strategies
such as social-affective, fluency-oriented, and accuracy-oriented are the

areas to be emphasized for specific future strategy instruction.

Conclusion

Some scholars' work has suggested a relationship between strategy use and
second language learning success. Evidence shows that learners can be
benefited from using strategies effectively (Macaro, 2006). Some studies
demonstrated the correlations between generally high strategy use and
learning success. Thus, it is crucial to identify students' needs and the
strategies they actually use, select strategies appropriate to the task,
explain the strategies, provide with practice opportunities (Chamot, 2005a;
Cohen, 1998; Harris & Grenfell, 2004; O'Malley & Chamot, 1990; Oxford,
1990, 2011). All of the above lead to the necessity of strategy instruction
(SI) that instructors should evaluate the strategies usefulness in order to

accomplish learners' communicative tasks.

This study demonstrates that students already used partial CSs under the
circumstances of no specific SI. According to Lopez (2011), intermediate
students are more likely to make use of their background knowledge,
hence they reported using more various types of strategies among other
proficiency levels. Strategies competence acts as a mediator between
language knowledge and background knowledge so that strategic
competence is important in speech production (Phaiboonnugulkij &
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Prapphal, 2013). In a research done by Nakatani (2005), it revealed that
explicit explanations can contribute learners in using strategies to maintain
oral interaction even when they lacked words they wanted to say.
Moreover, Chen (2007) indicated that SI empowered learners and helped
them take charge of the learning process, which further enriched learning
outcomes. These findings prove that Sl helps learners become active
participants in the learning process, choosing strategies to solve problems
and then improving outcomes. Specifically, it is suggested by Manchon
(2008) that conceptualizing effective use of strategies is crucial whether
learners are able to orchestrate their strategy employed to achieve learning
goals so that they can engage in problem-solving instead of
problem-avoiding behaviors. Accordingly, students need to be taught about
how to orchestrate their strategy use, perceive strategies as an important
element in facilitating their progress and attainment of learning goals. In
future course content design, research findings of such kind will serve to
tailor the need of Sl providing fruitful information and instructional
approaches that ameliorate students' employment of communicative

strategies.
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Appendix 1
Please read the following items, choose a response, and write it in the space after each

item.

1 Never or almost never true of me
2 Generally not true of me

3 Somewhat true of me

4 Generally true of me

5 Always or almost always true of me

Strategies for Coping with Speaking Problems®

1. I think first of what I want to say in my native language and then construct the
English sentence.

2. I think first of a sentence I already know in English and then try to change it to fit
the situation.

3. 1 use words which are familiar to me.

4. | reduce the message and use simple expressions.

5. I replace the original message with another message because of feeling incapable
of executing my original intent.

6. I abandon the execution of a verbal plan and just say some words when I don’t
know what to say.

7. | pay attention to grammar and word order during a conversation.

8. | try to emphasize the subject and verb of the sentence.

9. I change my way of saying things according to the context.

10. 1take my time to express what | want to say.

11. | pay attention to my pronunciation.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Min Lun Yeh An Investigation of the Use of Communicative Strategies by Tertiary-level Students in Taiwan

| try to speak clearly and loudly to make myself heard.

| pay attention to my rhythm and intonation.

I pay attention to the conversation flow.

| try to make eye-contact when | am talking.

| use gestures and facial expressions if I can’t communicate how to express
myself.

| correct myself when I notice that | have made a mistake.

I notice myself using an expression which fits a rule that I have learned.
While speaking, | pay attention to the listener’s reaction to my speech.
I give examples if the listener doesn’t understand what I am saying.

| repeat what | want to say until the listener understands.

I make comprehension checks to ensure the listener understands what | want to
say.

[ try to use fillers when I cannot think of what to say.

I leave a message unfinished because of some language difficulty.

| try to give a good impression to the listener.

I don’t mind taking risks even though I might make mistakes.

| try to enjoy the conversation.

| try to relax when | feel anxious.

| actively encourage myself to express what | want to say.

| try to talk like a native speaker.

I ask other people to help when I can’t communicate well.

| give up when I can’t make myself understood.
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A comparison of Taiwan main newspapers coverage mega-event: The
example of 2018 Jakarta Palembang Asian Games

(B0 pis FE PR JEii
Ching-Hai Liao Hsueh-Chung Wang Wei-Cheng Chen Jhen-Wei Liao
SRR BRSO E ESORH R EURYA=NE =TE]

R
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H— H R ~ AR H R - B PRI RV ERE N E Ry TS AR E 20188 H16H 2
2018F9H4H 1k - AWTFERAEITE - e Z &m0 T © — » GBS 2018F i E G HIEEY
HEEN > S5CRREREREE EAER - — - EHRERSOTEIRA VEKES - HIIRFR
— TR ~ AR TERRIER G (Fifs) - BB R RARE2018F i E G ER A AR - =
58 RN RIF R R R T ] LGRSV IROLR - SEHH2018E i E GRS EER HE
AR - I GEESEGN AR TE G RIRE RS NS 2R S S S HH %2018
B GHETIHH A ER - I - T RENE T HLEEBE R AR RS - HTRFE A
PIEERZME ~ BRSO B R e > S 2018 F i G REAN T HREA 25 -

BrgtE] ¢ Ak ~ o - RADESNERE

ABSTRACT

The purpose of this study was to analyze that how newspapers coverage of the mega-event. The
content of Taiwan’s Liberty times, Apple Daily, United Daily and China times were collected as the
subjects for this study. The research period was from 16 August 2018 through 4 September 2018. The
content analysis was adopted as the instrumentations of this study. The conclusions were as follows. First,
Taiwan newspapers paid a considerable amount of attention on the 2018 Jakarta Palembang Asian Games.
Second, photos were dominant type of the 2018 Jakarta Palembang Asian Games news, followed by
“News-directed” articles, form, snapshots newsletter, comment (feature articles), etc. Third, Taiwan and the
country with outstanding performance were a higher visibility. Fourth, the sports that Taiwan’s traditional
attention to and good performance in this competition have received more reports from newspapers.
Fifth,“match up process and results” were dominant of the text content in 2018 Jakarta Palembang Asian

Games news, followed by notice of players or team profiles, before, commented after game, etc. Taiwan
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newspapers reported the 2018 Jakarta Palembang Asian Games were difference due to volume layout,

articles type, participating countries, sports events and articles text .

Keywords: Newspapers, Asian Games , Mega-Events
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How Do Consumers Evaluate the Green Products? Theory of Consumption
Values Perspective
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Abstract

Green products have become popular among consumers. However, little research have examined the consumption values
aspect of green products and the link with environmental concern. Hence, this study adopted the theory of consumption values
to examine the link among environmental concern, consumption values, and purchase intentions of green products. Analytical
results indicate that environmental concern is positively related to all aspects of consumption values, i.e., functional value,
social value, emotional value, conditional value, and epistemic value. Among the five aspects of consumption values,
functional value, social value, and conditional value are further positively related to purchase intention of green products. This
study uses the theory of consumption values to examine how consumers evaluate the green products. This study contributes
the insights for managers on how to promote the green product, thus effectively increase the purchase intention.

Keywords: Green product; purchase intention; consumption value; survey; structural equation modelling
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How Do Consumers Evaluate the Green Products? Theory of Consumption
Values Perspective

Introduction

The rapid economic growth has resulted in
environmental destruction and health consequences. The
environmental destruction and consequences trigger
consumers’ concerns about the environment. Many
consumers today, thus, are concern about this issue and
translated the concern into green products purchase. The
consumers tend to purchase green products from brands
that they believe the brands are doing social or
environmental protection. That is, consumers are
choosing to purchase from brands they believe are doing
social and environmental good (D’Souza, Taghian, Lamb,
& Peretiatko, 2007; Laroche, Bergeron, &
Barbaro-Forleo, 2001), indicating the importance of
understanding green products purchase, including
Taiwan market in this study.

Consumers, nowadays, concern about the environment
and translated the concern into green products purchase.
Green products purchase has numerous antecedents,
including social responsibility and self responsibility (Yu,
Yu, & Chao, 2017), consumers’ ethical belief (Lu, Chang,
& Chang, 2014), green perceived quality, green

perceived value, information costs saved (Wang, 2017),
green trust, green satisfaction, and green brand equity
(Konuk, Rahman, & Salo, 2015), environmental concern,
environmental knowledge, and beliefs (Pagiaslis &
Krontalis, 2014). Such antecedents have focused on

consumers’ aspect and green products aspect.

These antecedents of green products purchase are good,
but have not specifically answered why consumers
choose to consume green products. In marketing,
products are important in consumption and provide
various consumption values to consumers (Sheth et al,
1991), indicating that consumption values may be
important in mediating the impact of environment
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concern on consumption values.

The literature on green products purchase has listed a
number of antecedents (Lu et al., 2014; Wang, 2017; Yu
et al., 2017). However, none of them has examined the
consumption values aspect of green products and how
such consumption values would mediate the impact of
environmental concern on green product purchase. This
reflects a knowledge gap. Research filling this gap is
both academically important and practically relevant.
First, research filling this gap could clarify the link
underlying how environmental concern motivate
purchase intention of green products via consumption
values, indicating its academic importance. Second,
research filling this gap could guide green marketers to
effectively allocate resources to increase the purchase
intention of green products, further generating abundant
revenues, showing the practical relevance.

To identify an adequate theory for addressing the above
gap, this study begins with the conception of purchase
intention of green products, which is the tendency to
purchase a green product in the future (Chen & Chang,
2013). The intention to purchase a green product in the
future likely originates from the values during the
consumption of such product (Yang & Lin, 2017). The
values originating during the consumption are explained
by the consumption values theory (Sheth, Newman, &
Gross, 1991), supporting the suitability of the theory to
the present research contexts. The consumption value
theory posits that consumers form consumption behavior
targeting to a product or service based on the evaluations
on five value components, i.e., functional value, social
value, emotional value, conditional value, and epistemic
value (Sheth et al., 1991). In other words, consumers
deciding to buy or not to buy a specific product or to buy
one product type over another depend on five
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consumption values. Therefore, our study includes these
five value components in the research framework.

The five consumption values in Sheth et al. (1991) and
our study differ from a similar concept: green perceived
value, which refers to overall value added by green
elements to a product (Wang, 2017). The five
consumption values characterize the multi-aspect values
delivered to consumers by consumption of a product.
That is, the five consumption values are more specific
and could provide more specific insights or suggestions
to green marketers.

The five consumption values are utility obtained via
consuming a product, and thus are not individual beliefs.
Therefore, the five consumption values are distinctive to
individual beliefs, such as social responsibility and
self-responsibility, consumer’s ethical belief, green trust.
Hence, it is still needed to examine the impacts of the
five consumption values.

Therefore, the purpose of this study is to examine how
environmental concern influences the purchase intention
of green products via the consumption values of such
products. This study makes several contributions to the
literature. First, Hahnel, G6lz, and Spada (2014)
examined consumers’ purchase intention of green related
products via consumers’ motives, i.e., hedonic, freedom,
ecological, and finance motives. This study is in line
with Hahnel et al. (2014) in examining the purchase
intention of green products.However, the present study is
new in examining the link between environmental
concern with purchase intention under the mediating of
consumption values. Such newness strengthens the
knowledge in the field and provide insights for managers
to effectively promote the products.

Second, Khan and Mohsin (2017) and Lin and Huang
(2012) examined the effects of consumption values to the
consumer choice behavior of green products in Pakistan.
Our study also examines green product issues, but aims
to examine how consumption values lead to purchase
intention of green products. This is important in
clarifying what values would motivate consumers to buy
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green products, contributing to the further prevalence of
green products.

Third, Yadav and Pathak (2016) examined the young
consumers’ intention towards purchasing green products
in a developing nation, i.e., India. Environmental
concern, environmental knowledge, and the three
variables of the theory of planned behavior (Ajzen, 1991),
i.e., attitude toward behavior, subjective norm, and
perceived behavior control are adopted as constructs to
examine such intentions. The present study is in line with
Yadav and Pathak (2016) in examining the purchase
intention of green products. However, the present study
adopts the theory of consumption value, i.e.,
consumption aspect, while Yadav and Pathak (2016)
adopted the theory of planned behavior, i.e., behavior
aspect. The applicability of various aspects to examine
the purchase intention of green products extends the
knowledge in the field as well as providing valuable
insights for managers.

Fourth, Suki (2016) examined how consumption values
impact environmental concern. Suki (2016) found that
functional value, social value, and epistemic value
contribute to environmental concern. Our study is new in
proposing that environmental concern is an individual
belief, which is unlikely impacted by the perceived
values of green products. That is, consumption values
should be antecedents, rather than consequences, as done
by Suki (2016). Moreover, our study also innovates in
linking the consumption values of green products to
purchase intention. This linkage is also new, when
compared with Suki (2016).

Literature Review
Environmental Concern

Environmental concern is an individual’s general
evaluation, attitude, behavior, and behavior of others
with consequences for the environment (Kim & Choi,
2005; Také&cs-Santa, 2007). In other words, environmental
concern associates with a general attitude about the
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environment or value orientation (Fransson & Gérling,
1999). Such value orientations include egoistic value, i.e.,
individuals protect the environment because of their own
benefits and personal costs (Stern & Dietz, 1994);
social-altruistic value, i.e., individuals are willing to
protect the environment based on the moral obligation,
care for the benefits or costs for community (Stern & Dietz,
1994); and biospheric value, i.e., individuals protect the
environment based on the basis of costs or benefits to
ecosystem (Stern & Dietz, 1994).

Environmental concern is an important factor influencing
the purchase of green related products. Specifically,
environmental concern has positive impacts to the
behavior intention of biofuel products (Pagiaslis &
Krontalis, 2014; Yadav & Pathak, 2016), green-branded
energy buying intention (Roberts & Bacon, 1997). The
present study also targets to examine such impact.
However, motivated by the literature about the value
orientations of environmental concern, this study is new in
adopting the theory of consumption values in examining
how environmental concern impact the consumption
values of green products and further to purchase intention
of green products.

Theory of Consumption Values

Theory of consumption values posits that consumers
form consumption behavior targeting to a product or
service according to the evaluations of five value
components, i.e., functional value, social value,
emotional value, conditional value, and epistemic value
(Sheth et al., 1991). The theory has been tested in more
than 200 applications in various disciplines such as
consumer behavior, marketing, psychology, and
economics. Specifically, the theory has been applied to
various contexts such as local food (Choe & Kim, 2018),
online social media (Kaur, Dhir, Rajala, & Dwivedi,
2018), means of transportation (Han, Wang, Zhao, & Li,
2017), social network service (Yang & Lin, 2017). The
wide applicability of the theory indicates its relevance to
the present research context.

Theory of consumption values includes five core value
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components as functional value, social value, emotional
value, conditional value, and epistemic value (Sheth et
al., 1991). Specifically, functional value typically refers
to a product’s functional, utilitarian or physical
performance (Sheth et al., 1991). In other words,
functional value refers to consumers’ perception of a
product based on its price, quality, and reliability (Khan
& Mohsin, 2017). However, price is diverse owing to the
consumer’s perception, especially for green products
because consumers desire a low price but at the same
time they interpret low price mean low quality
(Aschemann-Witzel & Zielke, 2017). Therefore, this
study defines functional value of a green product is the
attribute associating with its quality and reliability.

Social value refers to the perceived utility a consumer
receives from the use of a product associating with the
positive or negative demographic, socioeconomic, and
cultural groups (Sheth et al., 1991). The social value,
thus, is highly related to social identity and self-image
(Oliver & Lee, 2010). This study defines social value of
a green product is the attribute associating with its social
identity and self-image.

Emotional value refers to the perceived utility derived
from the feelings or affective states that a product
generates (Sheth et al., 1991). For example, using
candlelight to light the room arouse the emotional
response for dinner, i.e., romance (Sweeney & Soutar,
2001). Therefore, this study defines emotional value of a
green product is the attribute associating with the
emotion when using it.

Conditional value refers to the perceived utility derived
from the specific situation or set of circumstances (Sheth
et al., 1991). Conditional value, thus, depends on the
situations such as some specific social situations or
physical elements. Such situations are the utility of social
value and functional value. Therefore, conditional value
can enhance its functional and social value (Sweeney &
Soutar, 2001). This study defines conditional value of a
green product is the attribute associating with the
situations that consumers would buy the green products.

WIS 47 &



Epistemic value refers to the perceived utility derived
from a product or service that can arouse curiosity, offer
novelty, or satisfy a desire for knowledge (Sheth et al.,
1991). Therefore, experience an entirely new product
shall provide epistemic value (Sheth et al., 1991). This
study defines the epistemic value of a green product is
the attribute associating with the desire to know more
about green products.

Hypotheses Development

Environmental concern is an individual’s evaluation,
attitude, behavior, and behavior of others with the
consequences for the environment. The environmental
concern may refer to a specific attitude or a more general
attitude toward environmentally relevant behavior
(Fransson & Gérling, 1999). A more general attitude
includes New Environmental Paradigm (Dunlap & Van
Liere, 1978); anthropocentric altruism; ecocentric value
orientation; and some deeper causes as religious beliefs
(Stern, 1992). This strong general attitude may lead the
consumers to seek and filter the information about the
consequences of an environmental condition before
purchasing a product (Stern & Dietz, 1994), thus likely
creating consumption values (McCarty & Shrum, 1994),
building the links between environmental concern and
consumption values. Moreover, consumption values
comprise five fundamental values, i.e., functional value,
social value, emotional value, conditional value, and
epistemic value (Sheth et al., 1991). More specifically,
environmental concern creates a strong general attitude
toward the green products. Hence, this general attitude
would make consumers feel that green products are better
in performance (greater functional value), facilitate social
acceptance (greater social value), make consumers feel
themselves as better persons (greater emotional value),
feel green products are steadily more available (greater
conditional value), and provide more knowledge (greater
epistemic value). Therefore, the present study
hypothesized:

H1: Environmental concern is positively related to
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functional value.

H2: Environmental concern is positively related to
social value.

H3: Environmental concern is positively related to
emotional value.

H4: Environmental concern is positively related to
conditional value.

H5: Environmental concern is positively related to
epistemic value.

According to theory of consumption value, functional
value of a green product is the attribute associating with
its quality and reliability (Sheth et al., 1991). The
perceived quality has been found to have a positive
relationship with green satisfaction (Chen & Chang,
2013). Once, a consumer satisfies with a green product,
they may have the tendency to purchase it (Konuk, 2017).
Moreover, the reliability of a green product refers to the
functional performance, conformance, i.e., the design
and operating characteristics of a green product meet the
setting standards, and the durability, i.e., how well a
green product maintains its quality over time (Tseng &
Hung, 2013). Such features are critical to consumers’
intention to purchase a green product. Therefore, the
present study hypothesized:

H6: Functional value is positively related to purchase
intention of green products.

Social value of a green product refers to the attribute
associating with its social identity and self-image (Sheth
et al., 1991). That is, when consumers purchase a green
product, they assess themselves as green consumers
group. According to social identity theory (Tajfel &
Turner, 1986), individuals who strongly identify with a
group are more likely to perform the positive and distinct
image of the characteristics of their group. The green
consumers, in some extents, have more motivation to
purchase green products than the normal ones. Therefore,
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the present study hypothesized:

H7: Social value is positively related to purchase
intention of green products.

According to the consumption value theory, emotional
value of a green product is the attribute associating with
the emotion when using it (Sheth et al., 1991). Green
product is made in the ways to consume fewer raw
materials, less energy, or be ready to recycle, be harmless
to animal and plant life, and reduce pollution (Tsai,
2012). Therefore, when using the green products, the
consumers may generate a feeling to be altruism toward
the environment or feeling good about themselves (Jeong,
Jang, Day, & Ha, 2014). Such emotional responses would
lead the consumers to purchase the green products.
Therefore, the present study hypothesized:

H8: Emotional value is positively related to purchase
intention of green products.

Conditional value of a green product is the attribute
associating with the situations that consumers would buy
the green products (Sheth et al., 1991). Conditional value
has been found to arise when a specific context or
circumstance happened. Those can be linked with the
presence of physical or social contingencies (Sheth et al.,
1991). Conditional value, thus, can be described as a
specific case of functional or social value (Sweeney &
Soutar, 2001). Such values have been hypothesized to
have a positive relationship with the purchase intention
of green products. Thus, the present study also
hypothesized:

H9: Conditional value is positively related to
purchase intention of green products.

Epistemic value of a green product is the attribute
associating with the desire to know more about green
products (Sheth et al., 1991). Green products are
introduced as being produced in a way to use fewer raw
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materials, be harmless to the environment and plant life,
be able to recycle, consume less energy, and reduce
pollution (Tsai, 2012). The literature has found that
consumers tend to search for product-related information
and concern how the product is produced (Suki, 2016).
The green product is also the case, especially when
consumers would concern whether the product is
produced like the aforementioned way to protect the
environment. The more information the consumers have
about the product, the higher they evaluate the quality
and intention to buy the product (Salazar-Ordofiez,
Rodriguez-Entrena, Cabrera, & Henseler, 2018).
Therefore, the present study hypothesized:

H10: Epistemic value is positively related to purchase
intention of green products.

Figure 1 illustrates the research framework. All
hypotheses are new in including the components of
theory of consumption value as mediators in the relation
between environmental concern and purchase intention
of green products. To further enhance the analytical rigor,
this study includes six demographic variables, i.e.,
gender, age, education, income, green products
experience, self-purchase of green products. Such
demographic variables are frequently used in the
pertinent literature (Sangroya & Nayak, 2017; Yadav &
Pathak, 2016).

Insert Figure 1 about here

Methods

Sample and Data Collection Process

This study is a scenario-based survey study. The scenario
includes one introductory paragraph defining what green
products are and one image to illustrate for the product.
Specifically, that paragraph said: “Green products are
those that have less of an impact on the environment or
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are less detrimental to human health than traditional
equivalents. Green products might be totally or partly
made from recycled components, manufactured in a way
to lessen the consumption of natural resources, supplied
to the market with less packaging, or manufactured from
local materials to reduce the need for transportation and
reduce carbon”. The participants were exposed to the
above scenario. The illustrated products were chose
based on the references from trusted website about the
suggestions of green products that consumers can buy
(Hosale, 2013), which suggest 20 products, including
water bottle, reusable shopping bag, energy efficient
light bulb, rechargeable battery, and biodegradable trash
bag. These products were rated again based on the
consensus among one group of consumers. The criteria
are the popular, the frequency, and the convenience of
the products to their daily life. Highly-scored ones were
chosen. Figure 2 shows the pictures of the green products.
Randomly, one of the three products appears for one
participant to assess. No price was provided, as price was
regarded as highly influential.

Insert Figure 2 about Here

The invitations for the online survey were posted on
social networking sites. Interested participants were
directed to an online form on SurveyMonkey.
Participants were asked to rate the study items on
purchase intention and consumption values of the
product in the study scenario. Participants were also
asked to rate the items describing their own
environmental concern. To strengthen the participation
intention, the study participants were offered the
opportunity to join a lottery that awarded US$3 in each
gift certificate for 50 winners. Such lotteries are common
in local online survey and thus may not have lead to the
potential bias. To ensure no duplicate participation, we
set in the online form system that only one response can
be submitted from one IP address.

The data was collected during October, 2017. The study
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collected 397 completed responses. We designed one
item as an attention check. Specifically, that item simply
asked participants to choose “strongly disagreeable”.
Participants failing to comply with this instruction were
regarded as failing to pass this attention check. Among
the 397 participants, 71 participants failed to pass the
attention check, which is the only criterion to determine
invalid responses. We thus excluded them from further
analysis. As a result, the study collected 326 completed
responses, generating a ratio of 82%. The number of
sample is comparable to the pertinent literature in the
same area, i.e., Chin, Chin, and Wong (2017), Jang, Kim,
and Lee (2015), and Wang (2017).

Measurements

This study measured the constructs by using items from
the literature. Specifically, the three items measuring
environmental concern came from Kim and Choi (2005).
The items measuring functional value came from
Sweeney and Soutar (2001) and Tseng, Cheng, Li, and
Teng (2017) (3 items). Items measuring social value
came from Sweeney and Soutar (2001) (3 items). Items
measuring emotional value came from Lin and Huang
(2012) (3 items). Items measuring conditional value
came from Lin and Huang (2012) (3 items). The items
measuring epistemic value came from Biswas and Roy
(2015) (3 items). Items measuring purchase intention of
green products came from Chen and Chang (2012) and
Putrevu and Lord (1994) (4 items).

This study uses the response option ranging from 1
(strongly disagreeable) to 5 (strongly agreeable). Scores
for the items measuring any single contruct were
averaged to represent the level of the construct. High
scores represent high level in the construct. This study
includes gender, age, education, annual income, purchase
green product experience, and use green product
experience as the demographic variables and further
analysis to track the influence of these variables to
purchase intention of green products.

WIS 47 &



Psychometric Properties

This study conducted a confirmatory factor analysis
(CFA) to evaluate the psychometric properties of the
measurement items, i.e., the reliability, validity, and
model fit. This approach is widely used in the recent
green product literature (Chin et al., 2017; Maniatis,
2016). First, items measuring each contruct had a
Cronbach’s a value exceeding .82. These Cronbach’s a
values had lower bounds of their 95% confidence
interval exceeding .79, indicating sufficient reliability
(Nunnally & Berstein, 1994). Second, the items
assessing each construct had the composite reliabilty (CR)
value exceeding .87 and average variance extracted
(AVE) values exceeding .60, satisfying the criteria

(CR > .60, AVE > .50) of Bagozzi and Yi (1988). Table 1
lists the measurement items and the results of the CFA.
We found that the scores on social value are somehow
lower than other values. This may indicate that
consumers in Taiwan may not particularly use green
products as means for obtaining social acceptance.

Insert Table 1 about Here

This study used indicator loadings for testing the
convergent validity. All indicator loadings exceeded .74,
demonstrating convergent validity (Hair, Anderson,
Tatham, & Black, 1998). The maximum of the squared
correlation for each pair of construct (.34) was smaller
than the minimum AVE value (.60), indicating sufficient
discriminant validity (Fornell & Larcker, 1981).
Moreover, the fit indices performed acceptably, i.e., CFI
=.95, IFI = .95, NFI = .94, and NNFI = .94, according to
the methodological literature (Bagozzi, 2010; McDonald
& Ho, 2002). Since y?and »?/df are known to be sensitive
to sample size (Hair et al., 1988), this study does not
regard them as critical issues.

Table 2 lists the correlations among the study constructs.
All correlations range from .16 to .58. Environmental
concern has small correlations with function value and
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social value. The correlations are small, but still
significant, indicating the need to test the associated
hypotheses. Such correlations may not cause the threat to
common method bias (CMB). To formally test the CMB,
this study adopted the suggestion of methodological
literature (i.e., Podsakoff, MacKenzie, Lee, & Podsakoff,
2003). One construct representing CMB was added to the
measurement model for explaining variance of all items.
The model incorporating CMB showed a significant
larger y?value, i.e., 2210.13 — 711.20 = 1498.93, with an
increase in degree of freedom, i.e., 343 — 278 = 65. The
increase in y?value was larger than its threshold value,
i.e., x%(65) = 84.8. That is, CMB should play a minimum
role in this study.

Insert Table 2 about Here

Results
Sample Profile

Table 3 summarizes the characteristics of the participants.
The participants were mostly female (72.4%); had the
age ranging from 15 to 50 years old (89.0%); attended
college/university or graduate (96.0%); and had a annual
income below $30,000 (84.6%). Regarding their
experience of purchasing and using green products,
78.5% of the participants used to purchase green
products and 85.0% of the participants used to use green
products. The genders of the participants in the present
study is in line with literature in the same field, i.e.,
100% in Ko et al. (2013) and 60.5% in Suki (2016).
Moreover, the age range is consistent with the pertinent
literature as in Chin et al. (2017) and Dagher and Itani
(2014). Such consistency show the adequacy of our
sample.

Insert Table 3 about Here
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Hypothesis Testing

This study conducted the structural equation modelling
(SEM) to test its hypothesis. Environmenal concern was
positively related to functional value (path coefficient
=.31,t=4.90, p <.05), supporting H1. Environmenal
concern was positively related to social value (path
coefficient = .29, t = 4.68, p < .05), supporting H2.
Environmenal concern was positively related to
emotional value (path coefficient = .44, t = 6.81, p < .05),
supporting H3. Environmenal concern was positively
related to conditional value (path coefficient = .49, t =
8.24, p <.05), supporting H4. Environmenal concern
was positively related to epistemic value (path
coefficient = .39, t = 6.02, p <.05), supporting H5.
Functional value was positively related to purchase
intention of green products (path coefficient = .30, t =
5.54, p <.05), supporting H6. Social value was
positively related to purchase intention of green products
(path coefficient = .34, t = 6.31), p < .05, supporting H7.
Emotional value was not related to purchase intention of
green products (path coefficient = .10, t = 1.80, p > .05),
not supporting H8. The reason may be that the product
choices. Our study products may not exhibit strong
emotional values. Future studies should consult other
product choices in the literature (e.g., Lin & Huang,
2012), which may include products that could effectively
stimulate consumers’ emotional value. Conditional value
was positively related to purchase intention of green
products (path coefficient = .25, t = 4.81, p < .05),
supporting H9. Epistemic value was not related to
purchase intention of green products (path coefficient
=.07,t=1.30, p >.05), not supporting H10. The reason
may be that our scenario is simple, thus unlikely
satisfying the desire for knowledge. Figure 3 and Table 4
illustrates the analytical results.

Insert Figure 3 about Here
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We used Sobel tests to examine mediation relations. We
observed the significant mediator roles of functional
value (z = 3.50), social value (z = 3.95), and conditional
value (z = 4.04), but not other values.

Additional Analyses

To increase the analytical rigor, this study used six
demographic variables, i.e., gender, age, education,
income, green products experience, and self-purchase of
green products. The results showed that education is
negative related to the purchase intention of green
products (path coefficient = -.12, t =-2.22, p < .05). This
is an interesting result since the literature has found that
better education tend to score high on the purchase
intention of green products (Diamantopoulos,
Schlegelmilch, Sinkovics, Bohlen, 2003; Zhao et al.,
2014). Further study is suggested to examine the
underlying mechanism of such result. The results also
found that green products experience is negative related
to the purchase intention of green products (path
coefficient = -.37, t = -3.45, p < .05). The reason may be
that consumers unlikely buy durable goods twice in a
relatively short time period. Finally, the self-purchase of
green products is positively related to the purchase
intention of green products (path coefficient = -.26, t =
2.39, p < .05).

We additionally used ANOVA analysis to test whether
high/low environmental concern or high/low annual
income may impact purchase intention. We found
significantly higher purchase intention for those who
have higher environmental concern (t = 3.17, p <.01).
However, we did not observe significant difference
between higher income and low income ones (t = 1.06, p
=.29). Table 5 lists this post hoc analytical results.

Insert Table 5 about Here
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Discussion
Main Findings and Contributions

This study found that environmental concern is
positively related to the five component values of
consumption values, i.e., functional value, social value,
emotional value, conditional value, and epistemic value.
Functional value, social value, and conditional value are
further positively related to the purchase intention of
green products.

Overall, this study contributes the green products
literature by answering one important question that we
did not know before, i.e., how consumption values
mediates the link between environmental concern and
purchase intention of green products in Taiwan market in
this study. The findings provide insights for managers
how to effectively allocate the resources to maximize the
purchase intention.

Theoretical Implications

The literature has examined whether environmental
concern impact the purchase intention of green products
and found the significant relationship (Huang, Lin, Lai,
& Lin, 2014). However, the literature has not offered the
theoretical explanations on how environmental concern
consumers evaluate the green products. Therefore, our
study advances the knowledge in green products
literature by examining the process by which
environmental concern impacts the purchase intention of
green products unfold through theory of consumption
values, contributing to the literature. Figure 4 shows the
value-added of this study.

Insert Figure 4 about Here

Huang et al. (2014) examined the effect of environmental
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consciousness on green customer behavior which refers
to the use of products that are able to protect the
environment, or environmentally beneficial and
recyclable and found the positive relationship between
environmental consciousness and green behavior. The
present study is in accordance with Huang et al. (2014)
in examing the impact of environmental concern on
green behavior. However, the present study is novel in
observing the mediating role of consumption values of
such impact. This novel impact would deepen our
understanding on consumers’ purchase intention of green

products.

Yu et al. (2017) investigated the students’ purchase
intention toward green products based on the perspective
of environmental sustainability and found that the
purchase intention of green products was impacted by
individuals’ environmental ethics, social responsibility
and self-responsibility. The present study is in line with
Yu et al. (2017) in investigating the purchase intention
toward green products, but is new in examing such
intention based on the theory of consumption values,
enhancing the usefulness of this theory.

Pagiaslis and Krontalis (2014) explored the interplay
among environmental concern, subjective knowledge,
green product-specific beliefs, and behavior intentions.
They found that environmental concern is positively
related to environmental knowledge, green
product-specific beliefs, and behavior intenttions. The
present study is in line with Pagiaslis and Krontalis
(2014) in examining the relation between environmental
concern and behavior intentions of green products.
However, the present study is novel in adding the
consumption values as process variables. Such addition
contributes to enhance our knowledge on the purchase
intention of green products.

Managerial Implications

This study examines the purchase intention of green
products using an scenario-based survey with the
scenario of showing the illustrated green products which
are popular, frequent, and convenient to consumers’ daily
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life. Green products still cover a wide variety of different
products. Therefore, the result of this study can be
generalized to other green products like green service,
green food, and green energy.

The finding of this study contributes insights for
managers to plan the strategy to increase the purchase
intention of green products. Specifically, this study found
that environmental concern is positively related to all
components of consumption values. Therefore,
practitioners and managers are suggested to seek ways to
increase the environmental concern of consumers in
general. One possible way is propagandizing the
situation of our “unhealthy earth” owing to the
interference of human beings. Facts and figures should
be listed exactly, clearly, and repetitively via social
networking sites, broadcasting, and notice boards in
residential areas, schools, and public places. These
means could provide various values to consumers, e.g.,
social value, i.e., consumers could obtain social
acceptance and approval. Moreover, such means could
offer emotional value to consumers, e.g., emotional value,
i.e., consumers feel themselves as better persons.

Functional value is positively related to the purchase
intention of green products. Therefore, managers are
suggested to develop and promote green products with
good quality and reliability. Specifically, the green
products should be produced with quality, meet the
setting standards, and get certificate or “Green Mark
ecolabel” by authorized organizations such as
environmental protection administration. Such labels
should be attached clearly on the products along with its
quality assurance slogan such as “Bring the best to the
environment and bring the quality to customers”. In
communication strategy, the company should not only
introduce the charateristics of the products, but also
convey the reliability of the products such as its quality
over time and design.

Social value is positively related to the purchase intenton
of green products. Therefore, managers are suggested to
organize events or conferences with the theme like
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“Green consumers thank you day”. The customers are
invited to join the day with their family and friends. Such
activities help to increase consumers’ self-image and
identity as green consumers. In addition, taking their
family and friends is a good method for company to
promote their products.

Functional value is positively related to the purchase
intention of green products. Therefore, the managers are
suggested to launch the campaigns with the above
communication strategy and events to introduce the
benefits or discount rate that consumers can receive
when purchasing green products.

Research Limitations and Future Research Directions

We adopt a scenario-based survey, which is used in the
related literature (Lin & Huang, 2012). However, this
design is also known to be restrainted in directly
examining causality. Therefore, future studies may adopt
the experimental design to confirm the causality of the
examined relations. The result of this study found that
education is negative related to the purchase intention of
green products. This is an interesting finding. Hence,
further study is suggested to examine the mechanism of
such result.

This study was conducted in Taiwan. This approach is
known to avoid the confounding effects. However, such
approach restrains us from exploring the consumption
values from other economies and culture. In Asia
continents, regarding to the high-growth economies,
Taiwan, Hong Kong, Singapore, and South Korea are
know as the four Asian tigers. Further research can
replicate this study but conduct and compare in such
countries to explore whether consumers evaluate the
same consumption values of green products.

The participants in this study was seen an illustrated of a
green products which is popular among them to answer
the survey. The scenario is appropriate for the current
research context. However, diverse ranges of green
products such as green service, energy may content
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different consumption values to customers, which further
affect their purchase intention. Therefore, further studies
are suggested to compare consumers’ intention toward
diverse ranges of green products and consumption
values.

The participants in our study are mainly young persons
(maybe undergraduates) and do not have high income.
These participants may encounter more economic
pressure and thus less appreciate green marketing efforts.
That is, they may need to satisfy their daily life needs
first and subsequently consider the impact of their
consumption on the environment. This is only a
conjecture. This may weaken the impacts to be examined
in our study. Therefore, if our study could observe
significant relations, such significant relations should be
also significant in the general population in Taiwan.

Conclusions

This is the first study examing the mediating role of
consumption value in the relation between environmental
concern and the purchase intention of green products.
Findings of this study contribute novel knowledge in the
literature by adding that environmental concern is
positively related to all elements of consumption values.
Functional value, social value, and conditional values are
further related to the purchase intention of green
products. These findings provide insights for managers
and practitioners to effectively promote green products.
Further works could adopt additional theoretical
perspectives to enhance our understanding the purchase
intention of green products.
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Table 1: Results of the Confirmatory Factor Analysis

Construct-ltem M SD A1 a Clofa CR AVE
Environmental Concern 0.52 .84 [.80,.87] .87 .70
I think mankind is severely abusing the environment. 4.35 0.60 .88

I think when humans interfere with nature; the interference often

4.43 0.60 .88
produces disastrous consequences.
I refer humans must live in harmony with nature in order to
4.52 0.60 .74
survive.
Functional Value 3.60 0.79 83 [.79,.86] .88 .72
The green product is well made. 3.46 0.87 .78
The green product has an acceptable standard of quality. 3.68 0.75 .87
The green product has reliable performance. 3.65 0.74 .89
Social Value 3.22 0.94 .87 [.85,.90] 91 .78
Buying the green product would help me to feel acceptance. 3.25 0.94 .74
Buying the green product would make a good impression on other
3.23 0.94 .92
people.
Buying the green product would give its owner social approval. 3.19 0.95 .97
Emotional Value 3.72 0.72 .83 [.79,.86] .88 .70
Buying the green product instead of conventional products would
3.97 0.74 .80
feel like making a good personal contribution to something better.
Buying the green product instead of conventional products would
3.74 0.70 .87
make me feel like a morally right thing.
Buying the green product instead of conventional products would
3.45 0.72 .84
make me feel like a better person.
Conditional Value 3.78 0.74 .89 [.86,.91] .93 .81
I would buy the green product instead of conventional products
3.96 0.69 .90
when there is a subsidy for green products.
I would buy the green product instead of conventional products
3.87 0.73 .98

when there are discount rates for green products or promotional
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Construct-ltem M SD 1 a Clofa CR AVE
activity.
I would buy the green product instead of conventional products
3.50 0.79 .82
when green products are available.
Epistemic Value 4.11 0.68 .82 [.78,.85] .87 .68
I prefer to check the eco-labels and certifications on eco-friendly
4.12 0.68 .74
products before buying the product.
I would prefer to gain substantial information on eco-friendly
3.94 0.70 .90
products before purchase.
I want to have a deeper insight of the inputs, processes and
4.08 0.65 .83
impacts of products before buying the product.
Purchase Intention 3.42 0.90 91 [.89,.92] .96 .60
| intend to purchase this product. 3.29 0.90 .92
I will purchase this product the next time | need a product. 3.64 0.90 .84
I am glad to purchase this product. 3.42 0.87 .93
I will definitely try this product. 3.34 0.92 .85

Note. A denotes indicator loading; a denotes Cronbach’s a; C.I. denotes 95% confidence interval; CR denotes

composite reliability; AVE denotes average variance extracted.
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Table 2: Correlations among the Study Constructs

1 2 3 4 5 6 7
1. Environmental Concern .84
2. Functional Value 18** .85
3. Social Value A16**  B7** .88
4. Emotional Value 27**%  bl**  5g** .84
5. Conditional Value SB1**% 40%*F 44%* 53F* .90
6. Epistemic Value 26%%  28**  41%* 30%F*F  43** .82
7. Purchase Intention A7** 54**  58F*  50**  48**  36** 77

Note. ** denotes p <.01; the numbers on the diagonal were the square roots of the average variance extracted

(AVE) values.

52

ISR 47 &



FeEE BSE HEEWMEHhGkEELD ? OB A AR

Table 3: Summary of the Participants’ Profile

Variable Category Number Percentage
Gender Female 236 724
Male 81 24.8
Missing 9 2.8
Age 15-25 years old 152 46.6
26-35 years old 50 15.3
36-50 years old 80 24.5
Above 50 years old 35 10.7
Missing 9 2.8
Education High school or below 4 0.1
College or university 233 68.4
Graduate or above 90 27.6
Missing 9 2.8
Annual Income $10,000.00 and below 154 47.2
$10,001.00 - $20,000.00 66 20.2
$20,001.00 - $30,000.00 55 16.9
$30,001.00 - $40,000.00 29 8.9
$40,001.00 - $50,000.00 5 15
$50,001.00 and above 8 2.5
Missing 9 2.8
Purchase Green Product Yes 256 78.5
No 61 18.7
Missing 9 2.8
Use Green Product Yes 277 85.0
No 40 12.2
Missing 9 2.8
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Table 4: Results of Stuctural Equation Modeling Analysis

Antecedent Consequence Path Coefficient
Environmental Concern Functional Value 31*
Environmental Concern Social Value .29*
Environmental Concern Emotional Value 44>
Environmental Concern Conditional Value 49*
Environmental Concern Epistemic Value .39*

Functional Value Purchase Intention .30*
Social Value Purchase Intention .34*
Emotional Value Purchase Intention .10
Conditional Value Purchase Intention .25*
Epistemic Value Purchase Intention .07
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Table 5: Results of Post Hoc Analysis

High Environmental | Low Environmental High Annual Low Annual Income
Concern Concern Income
Subsample Size 178 148 172 154
Purchase Intention 3.54* 3.28 3.47 3.37

Note. * denotes significant difference (p <.05) between the nearby two cells.

| Functional Value

H1
Social Value

’Purchase Intention o
Green Products

Environmental
Concern

Emotional Value

Conditional VValue Control Variables:
Gender

Age

Education
Income

Green Products
Experience
Self-purchase of
Green Products

Epistemic Value

Theory of Consumption Values

Figure 1: Research Framework
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Figure 2: Sample Green Products

Functional Value

30*
Social Value

urchase Intention o
Green Products

Environmental
Concern

i/

’ [
04/.09/-12°4-.05/-.37% .26

i/

Control Variables:
Gender

Age

Education
Income

Green Products
Experience
Self-purchase of
Theory of Consumption Values Green Products

Epistemic Value

Figure 3: Analytical Results

Note. * denotes p < .05; dotted lines represent the paths that had insignificant coefficients.
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Understanding of how consumers evaluate Understanding of how consumers evaluate
green products before this research green products after this research
Purchase Purchase
Envircnmentsl Blackbox Intention of Environmentsl Consumption Intention of
Concern ? Green Concern Values Green
Products Products

Figure 4: The Value-added of Our Study
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Theoretical models of unicycle riding and
constructing the training aids.

T s E2 8-l
Chong-Wei Shen Hsi-Hsun Tsai
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Abstract

Recently, there have been more and more people riding a unicycle, but their learning is too
difficult and they are prone to injury. The balance control of the unicycle robot, the equation has a
mathematical model. In this paper, the Lagrange equation is used to derive the system dynamic
equation of the human riding unicycle. The driving torque and the rider generate the balanced torque
vector. In this paper, only the pitch angle control and the roll angle control are derived. In the pitch
angle control mode, when the effective driving torque of the unicycle pedaling force is maximum, the
rider's upper body and the frame must be tilted forward by 5.9° to achieve the balance in the pitch
direction, and the actual forward angle and effective torque are a sine wave relationship. In the roll
angle control mode, when the unicycle torque is maximum, the rider's upper body shift is at most 6.5°
to achieve the balance of the roll direction, and the actual ride offset angle is in a sine wave relationship
with the effective torque. The vector that drives the unicycle torque and the rider's offset center of
gravity produces the same torque, and the direction is reversed, resulting in a dynamic ride on the

unicycle.

Keywords: unicycle, training aids, balance, pitch angle, roll angle, Lagrange equation
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Develop real-time environmental detection system

ity S 2R
Ji-Pyng Chiou Chin-Ju Li

HHERHORE: B TE R

e

A S e EE R (Raspberry pi) AT BIFRFERIS AR 204 » b S 470 (Rl Am RIER SR - DRUR 8 DU R Tk JEE
AL - B[R SR EDRHS TR IE FI 25 (Application, APP)  [Ebig HI 2147 & Sl ORI ROHIZE (HTU21D) UK
o3 BEJRUHI 25 (PMS3003) A 17 ER 557 HORURE LSRR HY EDRHEE - 31177 j51I57E HH A AG BB & R i E (Inter-Integrated
Circuit, 12C)&i3 FH I E[E25 I 28 {Fl6 23 (Universal Asynchronous Receiver/Transmitter, UART )&% i fd i sH S i He i
HUERHE 2 2 R EIRFT L 2. GATT falflkes & - M i EAkas R AU BV E A I B 4.0(Bluetooth 4.0) 751
R E R T DUEF A B IR UETERIVETT - B E . BRI SHRESE \RRAE » EHEAGERE
HElE s B T Se kRIS 28 2 ThAE - AR SCHER) Python FRGEE S #ER 2 J5 (M B A B e 2 e =UREAY (R 2 18
WERFImAVRER - FERFRER) Swift F22UE 5 BE5S 2 U7 (S MR B i i 17 A A S 1 1 Y (B RE AR R 7 T Y B P A2
2 ARSERENIRF R AR 20458 - e ASER SCFTasca T 2 Za8b 1 ] DU 31 RIS Ag A ER 5 A B 1 H /Y4 - IR AT R e 21 R
HEs ~ BIER ~ BRI LR AR T (EE = Ml (B GREE - DR R AR R 908 1L 2 28 K% -

RS © AR © BRI R ~ BOHIES ~ BESF 4.0 ~ Swift ~ Python
ABSTRACT

In this thesis, the raspberry pi 3 is used to develop a real-time environmental detection system. The variations of
temperature, humidity and suspended particulates concentration in a living environment can be monitored by the
proposed system at the same time. These instant data can be transmitted to update the smartphone app data at any time.
First, this system uses the HTU21D temperature, humidity sensor and PMS3003 dust sensor to measure the temperature,
humidity and suspended particulates concentration in a living environment and then these collected data 1°C and UART
communication techniques are transmitted to GATT server that is built in the raspberry pi 3 using, respectively. In order
to display the related information on the smartphone, the Bluetooth 4.0 communication technique is used to transmit
these collected GATT server’s data. When an insalubrious unhealthful environment occurs, the warning message is
displayed on APP. In this study, the python language is used to develop the system because python is ease to use and has
rich libraries. The swift language is to develop the app because swift is also easy to use and proper to develop the
interface programs. The strengths/weaknesses for the combination of the sensors, raspberry pi 3, communication
techniques and programming languages can be founded via the proposed real-time environment detection system in this

study. These strengths/weaknesses can be referenced for related systems’ establishment.
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GPI09 (sPI_MISO)| (D21 22(C) | GPIO25 (GPIO_GENS)
GPIo11(sPI_CLK) | ()23 24(0) | GPIO8 (SPI_CEO_N)
Grond| ()25 26() |GPIOT (SPI_CE1_N)
1D_sD (*c IDEEPROM)| ()27 28(0) |ID_SC (IC ID EEPROM)
erios| (D29 30() |Ground
crios| (a1 32() |cepio12
crio13| (D33 34() |Ground
erio| (s 36() |GPIo16
criozs| ()37 38() |GPIO20

Ground| (3o 40() |GPioz2

2 fEFIK 3 L ]

SR - (HREEIR 3 Mg AYIhEE -
IR A FIFE RS U S (Eiesry GPIO 25 14 DUk 15
PR/ FRRERG SRR A Mini BB3ITE - A RE IR
FI > HS Mini SS5RETMERERE » A S0 iR— LIk
[P s EEnEs I IhRE - NEL - BEESF(EA Mini &251]
i8> A AR ERP U (s DI A (o0 FHRE A SRS IR -
3) THAGEEREHE

TEAG ER RS PETHRGE I 2 £ A8 thRAIR A 5]
FE 1982 £ By T T ~ MR AT RSB T I DL 2
R EBEEN SR - d B BRSPSl Ak
[ 26 LS 3% (i 2 — 2 {28 {8 FHY 09 Mk 4 8 ME 1T 2 BT T
B - [NIE > SRERFEER > A8 - TG BRI TEHEAN A LA
(e 2 25 {18 (G _E o] DUES) 128 (85 A E (S
FREEESEEEE) - EEtb IR U i
el — ¥ —H5RMRZ - S8 > ARG IR A Y
s 2K - TG B KPR HI e (e 28 EE i IR ]
Dk Eimasth - AR Ry IR E2D sk H i es iy
W FRERES B TX BUE RX > B > i IR R U s
Higas o] DAEIRF A T E R AR A R 3t ix - {EERAG
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7 S VI GRS ey oyl [ENSTw s ey

B DR Of R Y W (R 4R % HI 2 SDA(Serial data) LA Kz
SCA(Serial clock) » Al & Fy & SR IES 11112 4 T2 IRF AR &R
B8 o R L T G B R P H A R U B R i A 3 ik
Bk 2 #A BRI AR R - 594 0 (ETERS
BESHERPE VAR ES A — R eV BN E - DL
{E Rl sy FE B Y H AY[S] -
(4) HFIHES 6]

R 5 1 ARG B R VR HEAH & AL mT LAE]
RF 2 (B2 . - i H {8 i EL A G S RS P R
B BER—E 4 KEDFIERIE - ERERE
7 U AT DU o3 s B () (D HE 7] 51 i (32K ~ Py
(ERIA] DU [ 2L - (B AE R — IR (E AT BRI DR
AR AALUEIRHELT) « Hm (ER ] LAEE
— I YT T R R LR S IR B R B F) LR [E]
# (FECE K B0 % 2 BRI (i H [E — Ak R (clock)) &
PURE - (R ANRFEE RSN - Bt i sk - 5
KA » gl —EEEEE - 2/ Sl —fR(E
A ER RSP ST HE AT DL — B4R L E M FRERER) - JREN 51
JE S A — 6 — PRI R B VUMRARES - — W I3
TLRERES - — 3 =HF BN BRERES (B N+3 AR - Hoop
N RAEEER) 551 S5 ST PR B s Mk
— R T 2 R (LK o i L R T B R R e (A R Y 4R
PR FE R - B &5 38 1 1 B RHE R Y 2 = R
AGEERRPEAHE - FTLLERFI S M E A R TR E
FE SRS o (B REERERERDE D BYEE
TrELE SR T LU U4 A R GE

1. SCLK(Serial Clock) — g F 25 (Master)zE
A3l HPZERIAOR EREE -

2. MOSI/SIMO(Master Output/Slave Input) —
Hh E A4S E (Master) £ 25 1 0 FHE S5 (Slave)
BAGREE -

3. MISO/SOMI(Master Input/Slave Output) —
A E (Slave) &5 14 SRR I H 42 (Master)
PAGRER -

4. SS(Slave Select) — ft&5E (Slave) 5 1F SS
FIERGRE Ky low B - 7 & FHEE (Master)Hy
SNSRHET TR HE -

=
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B
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(5) JRUEZRCHIZE7]

HTU21D S22 RCHIES = TE Connectivity /3
HiE ~HY Measurement Specialtiess(MEAS) FfrEst » H
3 ERRE it 280 o3 (4 (o FH 755 S 2812 D U7 BE (Inter-Integrated
Circuit, 1°C) » [ T o] LUHI S BRI AVR S BURESN - IR
EHSPURAVEIER R - SUT R 58 DL R Ry T
JHAEG(ERL - HTU21D EUHIESIEAHATIEA VCC(+) -
DATA(DA) ~ SCK(CL)LLK. GND(-)% 4 {ERMir » #&H
SCK( X 2 Ak ¥ (clock)) #y fs A T LA 3% i #2¢ il &5
(microcontroller) E2Jg HII 28 2 21 [E] 25 Edg iy B 1Y -

HTU21D SRRSO 25 i 28 o] DU (E A IR
fi¢ 0°C 1| 80°C [ » {HPR Ry 8 B FE i 2L
SR ECRE S S 1°C 1 HERERZ T
[% 0.15% - JRBE[ -0.15%/°C) » [Nl » HTU21D JRERE
BUHIZELL 25°C Ry LR S IR - & R Rl 25°C
0 - RN BT TR FE A B e B DARE CRPiT 2201 2 A
FEREAYIEREME - HTU21D JEER ORI 28> 8 (48
FAEITREAR RH mpensarar = RH acarr + (25~ T )
Temperature, NP SE RH, . H&H
HTU21D SEUERE GRS AT FERE - T 5
& HTU21D JHRVEE EUN S Frst B 208 DL
Temperature e i HTU21D SRS RLRIZSH3E
FE(E ;B 3 P A B RS > i s A -

3.3V (DC Power) (b 1 2() |50V (DCPower)

+H P02 (sDAL, 1) _(P 3 4 () |50v(DCPower)
HTU2ID ] 5
DA-4— GPIO3 (SCLL, IC) (P 5 6() |Ground

CcL

coefficiert ’

eprioa(erio_celk)| ()7 8 () |GPioi4 (Txpo)

eomd] Do 100 |epioss rxoo)
epio17(GPI0_GENo)| ()11 12(0) | GPIO18 (GPIO_GEN)
cpi027 (GPI0_GEN2)| (D13 14() |Ground
cpi022 (GP10_GEN3)| ()15 16(0) | GPI023 (GPIO_GEN4)
3av(ocrower)| ()17 18() |GPI024 (GPIO_GENS)
cpiowo spimosty | (D19 20() | Ground
cpi09 (spimiso)| (D21 22(0) | GPI025 (GPIO_GENS)
cpiotispi_ctky| (D23 24(0) | GPIos (SPI_CEO_N)
cround| (D25 26(0) | GPIO7 (SPI_CEL_N)
10_sp ¢ ipeeprom)| (D27 28(0) [Ip_Sc (1’c ID EEPROM)
epios| (D2 30() |Ground
erios| O 32() |epior2
crios| D3z 34() |cround
criote| (D35 36() |cpiote
cpioze| ()37 38() |cpiogo BOARD>Pin

BCM - GPIO
Ground| (D39 40() |oPio21

3 JRURE RIS B A R SR [
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7 S VI GRS ey oyl [ENSTw s ey

(6) HrEERLHIZS[8]

AEw SR 2 R A E] P AR 2E 2 PMS3003 H73 EEIRL
A s w] DLE A AY fy BE H 1K K& 0.3pm~1.0um ~
1.0pm~2.5um DLR; 0.3um~10um Z(4R9% 3003 Hr
AIEIRY 30 (ARAGEE G3 - IYEE M KFEHYIREE -
A H DA = 2 7 & Y 03 AU AT 20 2 B N
K2 & Ky 0.3um ) RAERS BEAr BSA% A 22 SR B AL
Yy 3 BRI I R ORI &5 1T DL &OH 2 FE R (S e 8
B¢ 25um~10um » FrLA > PMS3003 H73 ERIHIES AT A
B MkA PML.0 ~ PM2.5 DL, PM10 S5 =7 »

SN FaE B a4 AR 50 28 I EE U s {2
22 (UART) - [ H: 1% (baudrate) Hil 5 9600Kbps(7R B[l

PMS3003 i EE L HIZS AR FT A % 96 X 10° firThY
Bk - BT ERE T AISEE 24 (Efz7T4E
TEMEERHIES 2 BEAS ER RS J7 1A » HHY PMS3003 #73 EE L
HIZSIIIER » B B A B ER R AT BE RS AR
.+ AEEmER T R B P IR ERP U Ees - R
FAFCRIERIR 3 AR (E YRS - PMS3003 2 i i il
LA ER 3 1Y IR U Es Enes 2 /e,
T A (o7 FE 8432 > JRED PMS3003 iR/ RX B
TX gyl 2oy Bt Ek 3 25 8 HI(iz(GPIO14)
TXDO LLR:55 10 BAIfz(GPIO15) RXDO fH i -

(7) Z&2H

Z:tAL/LJ:}EﬁuT i < EHlEs AR, GATT falfiizsiyit

» BT ARG S B S AE £ 7y R W EED 7y > 53 Al
%E’;‘Q%E’\J tulm#l GATT {alfiikes(FE ) - §Cm{H
FI10S Z:&tHY Swift Z<BrEs fE IR0 A E Y iPhone
T > DU S Bt EE ORI S5 0 e VB © Kl
Ik 3 HNEE GATT ﬁﬁ&%ﬁ 3 HLARSE RS 1 Bl e
JECHIZS A [E] R (i o 1o AR T A R (AR 4 o) > 1 1%
B ERR 3 RIZE E"%MO #EFT R AR m B B
3 BE IR 2 B

FERTHBUEER 3 HYEE S 4.0 MBS RU R 4 E
5FR > B TPERIERAERET - &Jui¥s GATT {d
Aes (B 3)  EE = 5] GATT falfiss - RUMEFTHLR
EHERSER R - ERENG BRI 2 B -
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(f3h)

I BEF4.0

Raspberry pi1 3

(GATTA) AR B)

WAL R R B R RGR B

(HTU21D) (PMS3003)

4 ZIRAEIE

W EHGATTA AR B
/l\

\
TP

GATTAIIR B %

A

a
y x

B HGATTE) Ak 25

/L\
Bl o

B RTE R I/JF
\ /

5
-
b

#8082 R

(/ sx )
5 BEOF 4.0 AR AR E

3. ERER

A SRR 3 7E Ry GATT {8 ikl (B ) »
11 H Ll I {55 FH 10S 21478 Swift SR B 45 ER A HIlE
12200 W HAEEE S 4.0 BASELR 3 #EfTimEN - DS
TR 2R AT AR IS - P P AR =Rt S 2R
J7* iPhone R DUBAI(E S « HLEETRIEREH 10S Z%t
HER AR E AR R T B ERCR -

6 R 20 T IR -

75

7 S VI GRS ey oyl [ENSTw s ey

Device Name Hi/HBImAVIEE XM & IRAE(Status)#

TREETF H ATAYELRIRAS - 40 ¢ 4R (Connect) B BT 47

(Disconnect) ; Active [ FH F] &5 F- Bl 5 B S0 s

(R&JF 5 PVEH#T—R) + Clear #2205k H AT 4= 1Y

B -

DU 2 B R R A M AR B AR S EE A 4.0 78

SHAERATT

(1) EFe EfbiEIK 3 4T ble_gatt-server F25{ » &
Tk 3 FREE T FIBIVEEE -

(2) BRBCEDES R A R FE FH A2 =X > 35 iR R (Status) FH
“Disconnect” — “Connect” » RIIFRZ/REE S L HARAK
T > 0lE 7 Fro o

(3) U Active GHRH » BHRLE EhEHBERIIAE - K&
hE 5 M ESEH—R(AWE 8 FrR) » I H
Humidity 1 PM2.5 iR 8 I AR B AH S
fYEEES » Hrf Humidity 75 20~39% ~ 40~70% L &
71~1009%%% = e & dfiE - [fi AT FERVBE 53 1 Ky
Gfr s BE D AT s PM2.5 75 0~35% ~ 36~53% -
54~70% 2L Ko K T1%ZEDURE IS &E - i i e
ABEE Y B Rkt ~ B - AP R -

No SIM = 2:14 PM @ } 4

Device Name : sammy_test

Status : Disconnect
Active
Temperature
Humidity
PM1.0
PM2.5
Clear
Humidity standard
Dry Comfortable Wet

20~39%

40~70%

71~100%
PM?2.5 standard

Good Moderate High Too High

0-35 36-53 54-70 >71

6 BIRFEREEAOH 2 Y T AR =X v

B 47 %
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NoSIM = 214PM @ 3 mm NoSM = 2:14PM @ 3 -

Device Name:  sammy_test

Active Active

Device Name:  sammy_test

Temperature Temperature
Humidity Humidity

PM10 PM1.0

PM25 P25
Clear Clear

Hurnidity standard Humidity standard

Dry Comfortable Wet Dry Comfortable Wet
20-30% 40~70% 71-100% 20-39% 10-70% 71~100%

PM2.5 standard PM2 5 standard

Good  Moderme  High  TooHigh Good  Moderme  High  TooHigh

7 B EHAR T

No SIM = 5:12 PM @ 3 » 4
Device Name : sammy_test
Status : Connect
Active L/J
Temperature 2455 °C
Humidity 5519 % -
PM1.0 22 ng/m3
PM2.5 39 ug/m3
Clear
Humidity standard
Dry Comfortable Wet
20~39% 40~70% 71~100%
PM2.5 standard
Good Moderate High Too High
0-35 36-53 54-70 >71

8 FHEH B BERAIIIAE

(4) ETHBEEIR 3 B Erarie BiER 3 AIBURER
FEERAIERE

4. G55

AR S P B R 58 R T — (18 BB B B A I 2
G > L Z A0 F] DA TR] e B 2 B o 1 i 728 P8 LR B
(PM1.0 LUK, PM2.5)j RS2 - A HL ] LA B8
BN TRIERER ¢ R SUEHE ti 2 FE Bhy E HI
i Ak IR o B 728 P B DA Y BB > 3%
& 0 BB M R B R R R i s
WIS EE EBIEIRFTER LY GATT {EikaF - (EkeS
PR EIERIFES 4.0 ARG EA STV
AR ERIIREH A ABAE - AR THRIEM
BABURNESIRE - 5550 A VRS NIE e

76

7 S VI GRS ey oyl [ENSTw s ey

AJE(EM 108 #Y Swift HyE S ALk » H374% i0S
ZH 0 RIEE - R E] LABH S8 BRI 20 5 A AR I FHAZ S
BAEETF 4.0 Hyim iRl -

ESBUN

L7 B e Bk B2 R B8 B ZEHE -
https://tagm.epa.gov.tw/tagm/tw/default.aspx

2.Raspberry  Pi & B Koo
https://www.raspberrypi.com.tw/10684/55/

3. 1615k GPIO LIgE/ré4d -
http://korewa72.blogspot.com/2018/08/cc-gpio.html

4. GPIOHERIEL 12C J SPI 225 -
http://atceiling.blogspot.com/2014/01/raspberry-pigpio.
html

5. EEITE I RS = 4EuE -
http://www.ti.com/lit/an/slva704/slva704.pdf

6. 4EEH R} o https://zh.wikipedia.org/wiki/%E5
%BA%8F%E5%88%97%E5%91%A8%E9%82%8A%
E4%BB%8B%E9%9D%A2

7. TE Connectivity /\HE] °
https://www.te.com/commerce/DocumentDelivery/DD
EController?Action=showdoc&Docld=
Data+Sheet%7FHPC199_6%7FA6%7Fpdf%7FEnglish
9%7FENG_DS_HPC199_6_A6.pdf%7FCAT-HSC0004

8. ZFERY - http://www.plantower.com/
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https://www.raspberrypi.com.tw/10684/55/
http://korewa72.blogspot.com/2018/08/cc-gpio.html
http://atceiling.blogspot.com/2014/01/raspberry-pigpio.html
http://atceiling.blogspot.com/2014/01/raspberry-pigpio.html
http://www.ti.com/lit/an/slva704/slva704.pdf
https://zh.wikipedia.org/wiki/%E5%20%BA%8F%E5
https://zh.wikipedia.org/wiki/%E5%20%BA%8F%E5
https://www.te.com/commerce/DocumentDelivery/DDEController?Action
https://www.te.com/commerce/DocumentDelivery/DDEController?Action
http://www.plantower.com/

FEk HIGHRHHETRAEE T EE , MY

HGRHHE RIS ' 5HE  GREDREER

A Preliminary Research on the Problem of " Framed" (Gakusou) of Toyoga in
Tai-Futen during the Japanese Ruled Period.

ZRER
Su-chu LI

HERHOREE R MR &

RS

JERMGEN G - — el R R A E—Ew R T =R
SRR B AUE Ha— 3 T AHE ) (BRI - AR > EERAVRAIRCCR Nt -
RIRAL R ? B HRESE 2 AT E e KEEENREIES - LA B
SME ? 52 - BREFUEEN TEE ) GEEEHE - BB ERNES 5 - HRESE > AR
AEVRG - B T3HE ) EEEAS - TEAZIL(EMDHIIREEESE -

BRdEE - SR - R - W - BECERES) » BURE(HASE)

ABSTRACT

Tai-Futen in the colonial Taiwan has always been considered to be the same as
mold". The painting production rules of the three official

"

Senten from the Teiten’s
exhibitions all stipulate that the produced works have to be "framed" (gakusou).
However, only the wording of rules of Taiten is different from the others. Why is
there such a difference? = Why do Oriental paintings such as Japanese painting or
Toyoga which includs Chinese brush painting must be framed with Western-style?

In short, the regulation of the "framed" (gakusou) of Taiten’s Toyoga is closely related
to Taiwan's colonial background and rulers’ intentions. The "framed" (gakusou)
itself also carries the function and meaning of enlightenment (assimilation).

Keyword : Tai-Futen, Senten, Teiten, framed (gakusou), Toyoga(Japanese painting)
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