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Abstract—Collaborative applications of cloud computing 

have garnered considerable attention in recent years, but little 

effort has been devoted to exploring the effects of them on 

students’ learning motivation. In this study, we use Google Docs 

to support students in collaboratively designing the structure of 

the website. In this quasi-experimental design, 49 university 

students participated in the study. The participants were 

divided into two groups, an “experimental group” and a 

“control group.” The experimental group was able to 

simultaneously design the structure of the website, namely 

synchronous design, while the control group designed the 

website asynchronously. The results show that synchronous 

design was not particularly helpful in motivating students’ 

learning when compared to asynchronous design. 

 

Index Terms—Synchronous, asynchronous, collaborative 

design, learning motivation. 

 

I. INTRODUCTION 

In recent years, it has been shown that cloud computing is 

one of the most important technologies as tools for 

educational innovative applications [1], [2]. Specifically, 

cloud computing is a service-oriented architecture, in which 

various software and hardware resources are regarded as 

services to provide users [3]. Hence, users can use these rich 

services over the Internet to drive many educational 

applications. For example, many software resources such as 

word processing, spreadsheets, or presentations have been 

developed as services on the Internet, in which users can 

directly access the software through the Internet instead of 

installing special software on their computer. More 

importantly, these services are tailored to fit the needs of 

education, such as Google Apps for Education, so that 

instructors may use the services to facilitate their teaching 

and learning purposes [4], [5]. In addition to software 

services, researchers also indicated that the hardware services 

can be used as an empowering tool to advance the 

development of the educational technology in some 

cash-strapped areas due to the pay-as-you-go mode of cloud 
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computing [6]. In this manner, the institutions of the areas do 

not need to spend much time and money to build and 

maintain their own information technology infrastructure [7]. 

Overall, cloud computing can be used to advance many 

educational applications. 

Among innovative applications, collaboration is the most 

potential applications for education. Collaboration is a 

process, in which „„individuals and/or groups work together 

on a practical endeavor‟‟ [8]. Specifically, individuals can 

use various information and communication technologies 

(ICTs) to establish a virtual space where they can 

collaboratively create, share, or discuss. In the past, such 

ICTs include discussion forums or wikis that can only 

provide individuals with asynchronous collaboration, namely, 

individuals collaboratively edit the content at different times 

in a shared workspace [9]. Hence, the interaction of 

asynchronous collaboration is not immediate and spans 

longer periods of time. Now, with the development of cloud 

computing, ICTs have been enhanced to synchronous mode 

[8], [9]. For example, Google Docs drawings already make it 

possible for multiple users to chat while editing a drawing 

simultaneously. This means that by using such modern ICTs, 

the interaction among collaborators may be made closer and 

further promote their collaboration. That is to say, such 

modern ICTs may be applied to educational applications such 

collaborative learning. For example, Calvo et al. applied 

Google Docs to support students in writing collaboratively in 

large cohorts [5]. Overall, the modern ICTs enable students 

to realize collaborative learning and add social capabilities 

when they are engaged in learning. 

Although there has been much research on cloud 

computing services, little effort has been devoted to applying 

them to support students‟ collaborative learning. Based on 

the survey of cloud computing services in the previous 

paragraph, it can be observed that the collaboration is one of 

the important educational applications due to the 

development of cloud computing [5], [8]. Collaboration 

enables students to share and exchange ideas to 

collaboratively solve problems of learning. More importantly, 

such collaboration services lead students to more readily 

embrace learning, since they no longer need to face the 

problems of learning alone. However, so far there have been 

no studies that support student experiences with collaborative 

learning in a collaborative service, and this is the gap in the 

literature that this study aims to address. 

In this study, we used a collaborative service to support the 

students in collaboratively designing the structure of the 

website and further to explore their learning motivation. To 

explore the effectiveness of the collaborative service on 

students‟ learning motivation, a quasi-experimental research 

design was constructed. A learning motivation questionnaire 
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[10] was used to explore the learning motivation of students. 

Finally, a series of analyses were carried out to examine the 

collaborative service and to draw conclusions about the 

analyses. 

 

II. METHOD 

A. Research Question 

Our investigation into the applicability of collaborative 

service on synchronous collaborative learning was structured 

around the following research question: 

 Is the effectiveness of synchronous design on students‟ 

learning motivation similar to that of asynchronous 

design? 

B. Participants 

The participants were from two classes of a university in 

Tainan City, Taiwan, in which a total of 49 students enrolled 

in this study. Among them, 25 students from one class were 

designated as the experimental group, while 24 students from 

the other class were the control group. 

C. Collaborative Learning Tool 

The Google Docs was used as the collaborative learning 

tool to support students in designing the structure of the 

website. It is one of the famous cloud services that provides 

users with word processing service. More importantly, the 

Google Docs enables users to collaboratively edit their 

diagrams or documents on the cloud. During collaboration, 

they can also use track changes function to track who made 

the change and compared the differences between different 

versions. Hence, the Google Docs could be used to assist 

students in collaboratively designing the structure of the 

website, as shown in 0. 
 

 
Fig. 1. The students use the Google Docs to design the structure of the 

website. 

 

D. Measurement Tool 

The measurement tool was a questionnaire used to 

measure the learning motivation regarding the website design. 

The questionnaire for learning motivation was modified from 

instructional materials motivation scale (IMMS) developed 

by Keller [10]. The original IMMS comprises four subscales, 

namely attention, relevance, confidence, and satisfaction. 

The attention subscale has 12 items, the relevance and 

confidence subscales both have 9 items and the satisfaction 

subscale has 6 items. In this study, we modified and deleted 

some items, in which the modified IMMS has 25 items, as 

shown 00shows that the result for reliability of the 

questionnaire is acceptable, since all the values meet the 

required levels. 
 

TABLE I: THE QUESTIONNAIRE FOR LEARNING MOTIVATION 

Scale item 

Attention 1 Designing the structure of the website got my attention 

Attention 2 Designing the structure of the website is very attractive 

Attention 3 Designing the structure of the website is so abstract, I do 

not want to learn 

Attention 4 Designing the structure of the website is boring 

Attention 5 I am curious what is the design of the structure of the 

website 

Attention 6 I was tired of designing the structure of the website 

Attention 7 Designing the structure of the website enables me to learn 

something unexpected 

Attention 8 Learning how to use tools to design the structure of the 

website attracts my attention 

Relevance 1 Designing the structure of the website is related to things I 

already knew 

Relevance 2 Designing the structure of the website is important to me 

Relevance 3 Designing the structure of the website is relevant to my 

interests 

Relevance 4 Designing the structure of the website can help me to 

develop a website 

Relevance 5 Designing the structure of the website is worth knowing 

Relevance 6 Designing the structure of the website is related to my 

major 

Relevance 7 Designing the structure of the website is useful to me 

Confidence 

1 

Designing the structure of the website is easy for me 

Confidence 

2 

Designing the structure of the website is difficult to me 

Confidence 

3 

Designing the structure of the website is complicated to me 

Confidence 

4 

I was confident that I can design the structure of the 

website 

Confidence 

5 

I could not really understand quite a bit of the design of the 

structure of the website 

Satisfaction 

1 

Completing the exercises in the design of the structure of 

the website gave me a satisfying feeling of 

accomplishment 

Satisfaction 

2 

I enjoy the design of the structure of the website so much 

that I would like to know more about this topic 

Satisfaction 

3 

I really enjoy designing the structure of the website 

Satisfaction 

4 

The feeling of designing the structure of the learning 

website is good 

Satisfaction 

5 

It was a pleasure to design the structure of the website 

 

TABLE II: RELIABILITY ESTIMATES 

Scale Reliability (Cronbach's alpha) 

Attention .73 

Relevance .86 

Confidence .63 

Satisfaction .80 

Total scale .90 

 

E. Procedure 

0 shows the experimental design of this study. At the 

beginning of the learning activity, the students took the 

pre-test. The purpose of the pre-test was to measure the 

students‟ learning motivation regarding the website design, 

i.e., to examine whether the two classes had similar level of 

learning motivation. After the pre-test, the two classes of 

students went through learning activities that lasted a total of 

150 minutes, where they learned about the basics of website 

design. After the learning activity, the two groups of students 

were assigned to design the structure of three websites, in 
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which the students were grouped randomly into several 

groups. Each group comprised 2-3 students. In the 

experimental group, each student of each group has a desktop 

computer, hence they can synchronously design the structure 

of the website through the Google Docs. On the other hand, 

in the control group, all students of each group only have one 

desktop computer, that is, they cannot design the structure of 

the website synchronously. Once the designing activity was 

completed, the students took the post-test in order to measure 

their learning motivation. 
 

 
Fig. 2. Diagram of the experimental design. 

 

III. RESULTS 

In this study, due to the fact that the sample is small size 

and non-normal distribution, Mann-Whitney U test was 

applied to conduct data analysis. In contrast with t-test, the 

Mann-Whitney U test does not require large samples and 

normal distribution. Hence, the Mann-Whitney U was used 

instead of the t-test. 
 

TABLE III: MANN-WHITNEY U TEST RESULT OF THE PRE-TEST 

Scale Group N Mean S.D. p 

Attention 

Experimental 

group 
25 3.31 .39 .09 

Control 

group 
24 3.16 .26  

Relevance 

Experimental 

group 
25 3.37 .50 .06 

Control 

group 
24 3.14 .25  

Confidence 

Experimental 

group 
25 3.00 .28 .25 

Control 

group 
24 3.07 .28  

Satisfaction 

Experimental 

group 
25 3.29 .43 .26 

Control 

group 
24 3.12 .28  

Total scale 

Experimental 

group 
25 3.24 .28 .09 

Control 

group 
24 3.12 .21  

 

Prior to the designing activity, participants were subjected 

to a pre-test to assess their learning motivation regarding the 

website design. 0shows the Mann-Whitney U test results for 

the pre-test, where both the mean and standard deviation of 

the total scale were 3.26 and .29 in the experimental group; 

3.13 and .21 in the control group. The Mann-Whitney U test 

results showed that no significant difference existed between 

the two groups in the pre-test (p = .11 > .05), implying the 

two groups of students had similar learning motivation 

regarding the website design. 

After the designing activity, the Mann-Whitney U test was 

used to test the difference in post-test between the two groups. 

0shows the results, where the test scores of the total scale in 

the experimental group (mean = 3.29, SD= .41) were not 

significantly higher (p = .16 > .05) than the control group 

(mean = 3.12, SD = .18). This result indicated that compared 

to asynchronous design, synchronous design is not 

particularly helpful in assisting students in enhancing their 

learning motivation regarding the website design. 
 

TABLE IV: MANN-WHITNEY U TEST RESULT OF THE POST-TEST 

Scale Group N Mean S.D. p 

Attention 

Experimental 

group 
25 3.21 .36 .91 

Control 

group 
24 3.16 .21  

Relevance 

Experimental 

group 
25 3.40 .51 .21 

Control 

group 
24 3.19 .38  

Confidence 

Experimental 

group 
25 3.14 .40 .58 

Control 

group 
24 3.02 .21  

Satisfaction 

Experimental 

group 
25 3.35 .47 .05 

Control 

group 
24 3.10 .25  

Total scale 

Experimental 

group 
25 3.27 .39 .32 

Control 

group 
24 3.12 .17  

 

IV. CONCLUSIONS AND IMPLICATIONS 

Our research applied the Google Docs to assist students in 

synchronously designing the structure of the website. To 

explore the effectiveness of the Google Docs system on 

synchronous design in comparison to asynchronous design, a 

quasi-experimental research design was constructed. The 

results revealed that the synchronous design and 

asynchronous design have the same effectiveness on 

students‟ learning motivation. 
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