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Abstract - Purpose of this study was to review a questionnaire on the development of incorporating maker education in 
agriculture courses. A questionnaire on the development of incorporating maker education in agriculture courses was made 
after literature reviews. Scholars have made suggestions about questions’ relevance and wording’s appropriateness in the 
questionnaire for establishing content validity and for the reference of the development of a formal questionnaire. To 
understand suitability and applicability of the questionnaire, a preliminary examination of the questionnaire was conducted 
for assessing its reliability for the reference of the development of a formal questionnaire after scholars reviewed. The 
preliminary examination of the questionnaire was conducted in February 2017, using purposive sampling, and there were 
126 participants. To obtain construct validity and construct reliability, reliability analysis and validity analysis were 
performed by a statistical software to examine the questionnaire’s degree of belief after preliminary examination 
questionnaires were returned. The analysis results showed that Cronbach's α was 0.958. Then a formal questionnaire was 
developed, and which contained 45 questions in 4 sub-questionnaires: “find and confirm problems,” “actively explore and 
solve problems,” “teamwork,” and “ability to organize and express.” 
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I. INTRODUCTION 
 
1.1. Research Background and Motive 
The development of new technologies has changed 
consumers’ lives and has transformed service 
innovation and business model from product/service 
oriented to customer experience oriented. How to 
create a development model of incorporating maker 
education in agricultural technology has become an 
important ongoing matter for education industry. 
Since a trend of combining design thinking with 
innovation technology service is booming, domestic 
industries, governments, academia, and research 
institutes are following the fad to incorporate maker 
education in agriculture courses and then to present 
new teaching methods and services, and moreover, 
they are also introducing the development model of 
incorporating maker education in agriculture courses 
into different level of schools’ education system. 
Furthermore, with flourishing growth of service 
industry in many countries and with the development 
of the internet of things, big data, and payment 
applications, both have stimulated service providers 
to think differently from before about consumer 
behavior and education industry in Taiwan to be 
aware of those innovations. 
      
1.2. Research Purpose 
This study aimed to create a questionnaire on the 
development of incorporating maker education in 
agriculture courses. It is hoped to deepen skill-based 
senior high school teachers’ comprehension of the 
development of incorporating maker education in 

agriculture courses and to assist teachers in adopting 
and designing inquiry methods so as to ensure the 
accountability of curriculum implementation. 
 
The performance of plasma sprayed based YSZ TBCs 
systems on aluminium alloys is a very important in 
the automotive industry. In the keeping view of 
application of aluminum alloys in the automotive 
industry, the durability of 2024 AA with TBCs 
systems was studied for high temperature 
applications. This article investigate the thermal 
fatigue behaviour of plasma sprayed based YSZ 
TBCs systems for 2024 aluminium alloy (AA). 

 
II. LITERATURE REVIEW 
 
2.1. Maker Education 
The types and materials of maker education are 
diverse and close to life. In the field of digital 
technology, products made by makers include 3D 
printers, laser cutters, 3D scanners, autonomous 
vehicles, and robots. In the field of traditional 
handmaking, work made by makers include 
woodwork, sewing, embroidery, screen printing, 
leather, pottery, and metalwork (Rui Jun Xue, 2017). 
Maker education is considered optimization and 
expansion of STEAM Education. STEAM Education 
is to integrate arts into science, technology, 
engineering, and mathematics. A maker is a person 
who thinks differently, integrate knowledge with 
technology, and likes to create things and share. The 
maker spirit is to make everything by oneself. Maker 
education is founded on mature education theories, 
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such as project based learning, experiential education, 
do-it-yourself education, learning by doing, happy 
education, and structural functionalism. It is also 
integrated with information technology education to 
cultivate students’ ability to innovate, create, and 
practice and to enrich students’ originality and 
imagination by engaging them in things that they are 
doing. 
 
2.2. Agriculture Courses 
With global climate change, increasing world 
population, higher demand for food quantity and 
quality safety, accelerated liberalization of regional 
economy and trad, Taiwan government should 
expand its agricultural policy focus on farmers, 
consumers, environment, the next generation, and 
even the whole world. Since environment-friendly 
farming methods not only can produce safe 
agricultural products with high quality but also can 
decrease the impact of agricultural production on 
environmental pollution, agriculture in Taiwan is 
developed on the basis of healthy agriculture (Yen, A. 
J., Chen, Y. A., & Wu, Y. T., 2016), and agricultural 
automation and smart agriculture arise accordingly. 
Therefore, to teach senior high school students how 
to design robots that can work on farms and solve the 
short-handed problem for farmers has become 
emerging courses. Regarding farming robots 
developed recently, students can create an APP and a 
PLC for Android phones and tablet computers to 
control a farming robot’s arms, laser sensor, video 
device, water tank, and caterpillar through cell 
phones’ and computers’ WiFi transmission. Besides, 
students can write a program collocating with 
Arduino to memorize motion and routes, and its 
parameters can be adjusted to locations, things, and 
routes. After field tests on campus and on the farm, it 
was found that caterpillar can walk on bumpy lands 
such as farm, field monitoring has good performance, 
water tank has sprinkle function which can be a crop-
duster and a fire extinguisher, video transmission rate 
is subject to cell sites and mobile bandwidth, and 
batteries with wireless charging IC can extend battery 
life. All of the features can make agriculture courses 
innovative and proactive. 

 
III. RESEARCH DESIGN AND 
IMPLEMENTATION 
 
A questionnaire on the development of incorporating 
maker education in agriculture courses has been 
designed according to the following proceduresis 
shown as Figure 1:  
 
3.1. Research Procedure 
1. Formulate Research Topic 
Initially, information including papers and journals 
relevant to research topic were collected. Then 
research topic was decided after discussion with 
advisor.  

2. Literature Review 
Theoretical foundations and framework were 
established after comprehensive analyses and reviews 
of literatures relevant to teaching efficiency and 
impolite behavior in the classroom.  
3. Develop Research Framework and Project 
Research project was developed based on research 
topic and literature reviews and was modified 
according to advisor’s suggestions.  
4. Develop Research Instrument 
A questionnaire on the development of incorporating 
maker education in agriculture courses was drafted 
after questionnaires mentioned in the literatures were 
collected and re-organized.  
5. Expert Review and Questionnaire 

Modification 
After the questionnaire draft was created, advisor and 
experts were invited to review it and make 
suggestions. Then the questionnaire was modified 
according to the suggestions.  
6. Preliminary Examination of Questionnaire 

and Questionnaire Modification 
A population and a sampling method were selected in 
accordance with the research purpose to conduct a 
preliminary examination of the questionnaire. Factor 
analysis, reliability analysis, and validity analysis of 
responses to the questionnaire were carried out to 
ensure consistency and accuracy of the questionnaire. 
Finally, a formal questionnaire was made after some 
questions were modified based on analyses results. 

 
Figure 1. Research Method Flowchart 

 
3.2. Research Subject 
Participants in this study were students of agricultural 
day school of a national skill-based high school in 
Taiwan in 2017. After experts’ validity assessment of 
the questionnaire, 126 participants were selected from 
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the population to respond to a preliminary 
examination questionnaire.  
3.3. Research Instrument 
A formal questionnaire on the development of 
incorporating maker education in agriculture courses 
was designed on the basis of literature reviews, 
experts’ validity assessment, and a preliminary 
examination of the questionnaire. 
 
IV. RESEARCH RESULTS AND DISCUSSION 
 
4.1. Build Content Validity of Questionnaire  
After the initial questionnaire was drafted, 5 experts 
reviewed it and made suggestions about questions’ 
relevance and wording’s appropriateness in the 
questionnaire for establishing content validity and for 
the reference of the development of a formal 
questionnaire.  
 
4.2. Preliminary Examination of Questionnaire 
and Results Analyses  
After the draft of the questionnaire on the 
development of incorporating maker education in 
agriculture courses was set up, a preliminary 
examination of the questionnaire was conducted to 
assess its suitability and applicability. Purposive 
sampling was adopted for the preliminary 
examination of the questionnaire, and participants 
were students of agricultural day school of a national 
skill-based high school in Taiwan. 126 questionnaires 
were returned among the distribution of a total of 126 
questionnaires. The response rate was 100%. Item 
analysis and reliability analysis were performed by a 
statistical software to examine the questionnaire’s 
degree of belief after preliminary examination 
questionnaires were returned, and the analyses results 
were for the reference of the development of a formal 
questionnaire. Analyses results were as follows: 
 
1. Item Analysis 
Firstly, separate respondents into two subgroups by 
taking 27% of the scores out of the highest scores and 
27% of the scores falling at bottom. Then compute 
the critical ratio (CR) of each item, item-total 
correlation, and Cronbach's α if item deleted. Items 
that conformed to the following principal were 
deleted (Ground & Linn, 1990), as shown in Table 1. 

 
Item No

. 

CR 

Cronbach
's α If 
Item 

Deleted 

Item-
Total 

Correlati
on 

Pearson’s 
Correlati

on  
Coefficie

nt 

Resu
lt 

Find and 
confirm 
problem
s 

1 4.62** .96 .42** keep 
2 5.44** .96 .60** keep 
3 6.43** .96 .67** keep 
4 4.80** .96 .36** keep 

5 5.00** .96 .46** keep 
6 6.09** .96 .59** keep 
7 5.95** .96 .60** keep 
8 9.97** .96 .76** keep 
9 9.60** .96 .75** keep 
10 10.32*

* 
.96 .78** keep 

11 10.22*
* 

.96 .75** keep 

Actively 
explore 
and solve 
problems 

12 6.69** .96 .56** keep 
13 8.18** .96 .71** keep 
14 8.92** .96 .75** keep 
15 9.18** .96 .78** keep 
16 5.69** .96 .52** keep 
17 9.38** .96 .70** keep 
18 5.96** .96 .55** keep 
19 7.63** .96 .61** keep 
20 6.79** .96 .69** keep 
21 4.53** .96 .58** keep 

Teamwor
k 

22 10.92*
* 

.96 .77** keep 

23 7.22** .96 .68** keep 
24 6.33** .96 .55** keep 
25 7.35** .96 .51** keep 
26 6.18** .96 .59** keep 
27 6.47** .96 .56** keep 
28 2.24* .96 .39** keep 
29 4.97** .96 .56** keep 
30 5.92** .96 .57** keep 
31 5.61** .96 .49** keep 

Ability to 
organize 
andexpre
ss 

32 6.18** .96 .61** keep 
33 3.49** .96 .40** keep 
34 8.64** .96 .71** keep 
35 7.44** .96 .65** keep 
36 4.97** .96 .56** keep 
37 10.84*

* 
.96 .73** keep 

38 8.44** .96 .61** keep 
39 8.18** .96 .70** keep 
40 3.46** .96 .25** keep 
41 4.51** .96 .40** keep 
42 4.07** .96 .44** keep 
43 5.77** .96 .60** keep 
44 6.43** .96 .54** keep 
45 5.69** .96 .52** keep 

Data Source: Collected in the Study 
1. *p<.05**p<.01 
2. Cronbach’s α  was 0.96 if no item was 

deleted. 
Table1:A Brief Table of Item Analysis of Questionnaire on the 
Development of Incorporating Maker Education in Agriculture 

Courses 
 
2. Reliability Analysis 
Reliability analysis of the preliminary examination 
questionnaire was conducted after item analysis, and 
Cronbach's α was used to assess internal consistency. 
After reviewing various opinions, Ming Long Wu 
(2011) concluded that with regard to general 
questionnaires on attitude or perception, Cronbach's α 
for whole questionnaire and for each sub-
questionnaire should be greater than 0.70, and the 
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higher α coefficient an analysis computes, the better 
content consistency and reliability a questionnaire has.    
A brief table of reliability analysis of the 
questionnaire on the development of incorporating 
maker education in agriculture courses is shown as 
table 2. Cronbach's α for whole questionnaire was 
0.958. Cronbach's α for each sub-questionnaire--“find 
and confirm problems,” “actively explore and solve 
problems,” “teamwork,” and “ability to organize and 
express”—was 0.892, 0.887, 0.848, and 0.872 
respectively. The results showed that Cronbach's α 
for whole questionnaire and for each sub-
questionnaire was above 0.70, which meant good 
internal consistency. 
 

Factor
 . Factor  Quanti

ty 

Cronbac
h's α for 

each 
factor 

Cronbach
's α for 
whole 

questionn
aire 

Factor 
1 

find and 
confirm 
problem
s 

11 .892 

.958 

Factor
2 

actively 
explore 
and 
solve 
problem
s 

10 .887 

Factor 
3 

teamwo
rk 10 .848 

Factor
4 

ability 
to 
organiz
e and 
express 

14 .872 

Table2:A Brief Table of Reliability Analysis of Questionnaire 
on the Development of Incorporating Maker Education in 

Agriculture Courses 
 
3. Develop Formal Questionnaire 
After experts reviewed the content validity of the 
preliminary examination questionnaire and made 
suggestions, it was modified and answered by the 
participants. Then item analysis and reliability 
analysis were performed to screen out inappropriate 
questions. Finally, a formal questionnaire was 
developed, and which contained 45 questions 
including sub-questionnaires of “find and confirm 

problems,” “actively explore and solve problems,” 
“teamwork,” and “ability to organize and express.” 
 
DISCUSSION 
 
From sub-questionnaires of“find and confirm 
problems,” “actively explore and solve problems,” 
“teamwork,” and “ability to organize and express,” 
students’ learning cognition and attitude can be 
measured for future teaching methods and teaching 
materials in order to improve teacher performance 
and teaching quality. 
 
CONCLUSION 
 
According to research results and purpose, the study 
has concluded that a questionnaire on the 
development of incorporating maker education in 
agriculture courses was developed; 4 sub-
questionnaires were created based on literature 
reviews: 11 questions in “find and confirm problems,” 
10 questions in “actively explore and solve problems,” 
10 questions in “teamwork,” and 14 questions in 
“ability to organize and express;” validity of the 
questionnaire was good after 5 experts’ reviewed and 
advised; α  coefficient was 0.958 indicating good 
reliability. 
 
ACKNOWLEDGEMENTS 
 
This study was supported by the Ministry of Science 
and Technology, R.O.C., under Grant No. 105-2514-
S-018-009. We would like to thank the Ministry for 
all the assistance.  
 
REFERENCES 

 
[1] N. E. Ground, and R. L. Linn,“Measurement and 

evaluation in Teaching”,  New York, NY: Macmillan, 
1990. 

[2] R. J. Xue,“Maker Education Initiates Taiwan’s Maker 
Revolution.”.  The Educator Monthly, vol. 4,  pp.49-53, 
2017. 

[3] M. L.Wu, (2011). “SPSS & the Application and Analysis 
of Statistics”, New Taipei City, Taiwan: Acore 
Imagination International Inc, 2011. 

[4] Y. A.Chen, Y. T.Wu,  andA. J.Yan, “ An Investigation 
on Multifunctionality of Organic Farming--A Case of 
Xingjian Village, Sanshing Township”, Yilan County. 
Taiwan Land Research, vol. 19 (1), pp 69-103, 2016. 

 
 
 
 
 
 
 

 
 
 
 
 

http://iraj.in

