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Abstract
One of the important and challenging objectives of social studies courses is to promote
students’ affective domain exhibition, including learning interest, positive attitudes and
local culture identity. In this paper, a location-aware mobile learning approach was
proposed based on a competition strategy for conducting local cultural activities in the
field. During the field trip, the learners were asked to learn in the mobile learning
environment by throwing a dice to determine their moves using a tablet computer. Each
move was related to a problem-based learning task associated with the corresponding
real-world target at the specified location. To assess the effects of the peer competition-
based mobile learning approach on students’ affective domain exhibition, a quasi-
experimental design was employed to conduct a learning activity in the social studies
course of an elementary school. From the experimental results, it was found that the
proposed approach significantly improved the students’ local culture identity, learning
interest, and learning attitudes; moreover, it also decreased their cognitive load when
guiding them to learn in the field trip.

Introduction
Improving students’ affective domain exhibition, such as learning attitude and cultural identifi-
cation, has been recognized as the major objective for social studies courses in elementary schools
(Crowe, 2004). In social studies courses, teachers may arrange students to visit ancient assets or
temples surrounding their schools to help them realize the value of their local culture. However,
it is difficult to have the students pay full attention to those cultural or historical relics during the
field trip, not to mention promoting their learning interest, attitude or cultural identity (Chen,
Shih & Ma, 2014; Chu, 2014).

The advancement of emerging computing technologies, such as smartphones and tablet com-
puters, has provided an opportunity that enables students to interact with learning systems when
observing or acquiring knowledge in the real world (Kearney, Schuck, Burden & Aubusson,
2012). Researchers have called the learning approach that uses mobile devices with wireless
network access to provide learning supports in real-world activities “mobile learning
(m-learning)” (Hemmi, Narumi-Munro, Alexander, Parker & Yamauchi, 2014; Tan, Ooi, Leong &
Lin, 2014) or “ubiquitous learning (u-learning)” (Hwang, Tsai & Yang, 2008; Klopfer, Sheldon,
Perry & Chen, 2012). The former emphasizes the adoption of mobile technologies and the
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mobility of learners, while the latter emphasizes that people can acquire knowledge without
being constrained by location or time (Franklin, 2011). With the help of mobile and wireless
communication technologies, students can learn in the real world with guidance or supplemen-
tary materials provided by the learning system. However, most previous studies mainly pay
attention to the improvement in students’ cognitive domain performance (Martin & Ertzberger,
2013; Sandberg, Maris & Hoogendoorn, 2014; Yang, Chen, Sutinen, Anderson & Wen, 2013),
while few of them focus on promoting students’ affective domain exhibition (Chen et al, 2014;
Chu, 2014). In particular, in local cultural courses, field trips are usually conducted in ancient
buildings, such as temples in the local areas, which are unfamiliar to young students; therefore,
it is difficult to improve students’ cultural identity, learning interest, or attitudes on field trips.

On the other hand, competition strategy has been reported as an efficient way of engaging people
in exciting and pleasurable activities to achieve challenging tasks (Fu, Wu & Ho, 2009; Lin, Wang,
Tsai & Hsu, 2010; Sánchez & Olivares, 2011; Tan et al, 2014). To improve students’ exhibition in
the affective domain via field trips, a peer competition-based m-learning approach is proposed in
this study. It is expected that students can fully participate in the learning tasks via the provision
of the competitive and exciting scenarios in the real world. To assess the performance of the
approach, a research has been carried out in an elementary school local culture course.

Literature review
In-field mobile learning
A frequently adopted definition of mobile learning is the use of mobile technologies in educa-
tional settings (Sharples, 2009). Via using mobile devices with wireless communications,

Practitioner Notes
What is already known about this topic

• Situating students in real-world learning contexts is important.
• Promoting students’ affective domain exhibition, including learning interest, positive

attitudes and local culture identity, is an important educational objective of many
courses, such as social studies.

• Competition strategy has great potential for encouraging students to learn and accept
challenges during the learning process.

What this paper adds

• A peer competition-based mobile learning approach is proposed for conducting in-field
learning activities.

• It is found that students’ affective domain exhibition, including learning interest,
positive attitudes and local culture identity, can be improved by leading in the peer
competition strategy on the field trip.

Implications for practice and/or policy

• In addition to collaboration, peer competition is a good strategy for encouraging stu-
dents to actively learn and accept challenges.

• It is worth encouraging researchers to develop more peer-competition strategies by
taking the knowledge levels or learning styles of students into account when design-
ing mobile learning activities.

• It is also worth encouraging researchers and school teachers to apply peer-
competition strategies for mobile learning in different courses.
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learners are allowed to interact with peers, teachers and the learning system whenever they need
(Hwang et al, 2008; Ogata et al, 2011); that is, learning space is no longer limited to the class-
room or even to the school campus. In the past decade, much research has reported the benefits
of applying mobile technologies to different courses in school settings, such as science (Looi et al,
2014), social science (Hwang, Wu, Zhuang & Huang, 2013), history (Charitonos, Blake, Scanlon
& Jones, 2012), biology (Gedik, Hanci-Karademirci, Kursun & Cagiltay, 2012) and language
courses (Liu & Chu, 2010; Hwang & Su, 2012). For example, Charitonos et al (2012) presented a
study which employed mobile devices to enhance peer interactions and knowledge sharing on a
field trip. In the meantime, Gedik et al (2012) reported the findings of a m-learning activity for
11th graders that the students’ perceptions of participation and learning satisfaction were sig-
nificantly improved. Recently, Chen and Huang (2012) developed a location-aware u-learning
system for conducting in-field activities for a natural science course. In the meantime, Hwang
et al (2013) conducted an in-field activity for a local culture course by situating the fifth grade
students in a temple for completing their learning tasks using mobile devices with access to the
Internet.

On the other hand, several researchers have reported possible negative impacts of mobile learn-
ing because of the improper learning design or the lack of learning supports (Chu, 2014;
Hwang, Hung, Chen & Liu, 2014; Sung, Hwang, Liu & Chiu, 2014). For example, Chu (2014)
carried out a mobile learning activity based on a formative assessment strategy. The students
were situated in problem-based learning contexts, in which they need to answer questions via
seeking answers in the real-world environment. The experimental results revealed, however,
that the participants’ cognitive loads were significantly increased and their learning achieve-
ments were disappointing. Therefore, it is necessary to incorporate effective learning methods
into mobile learning settings so that students’ affective domain exhibition and cognitive load
can be improved.

Competition strategy
Competition is the act of attempting or making efforts to gain what another is endeavoring to gain
at the same time (Deutsch, 1973). Researchers have pointed out the potential of competition
strategies in affecting students’ learning motivation (Admiraal, Huizenga, Akkerman & Dam,
2011; Dolgov, Graves, Nearents, Schwark & Brooks Volkman, 2014; Pe-Than, Goh & Lee, 2014).
Several earlier studies have reported that competitive situations not only constantly provide
external stimulations to students during the learning process, but also positively affect their level
and efficiency of acquiring and accumulating knowledge (Nonaka, Umemoto & Sasaki, 1998;
Skon, Johnson & Johnson, 1981). Burguillo (2010) further pointed out that competitive situa-
tions might stimulate students’ will to accept challenges of learning tasks, and hence enhance
their learning performance and motivation.

In traditional classroom instruction, competition pedagogies have been widely adopted and
have been shown to be effective for various courses (Lin et al, 2010; Sánchez & Olivares, 2011),
such as language (Hemmi et al, 2014; Wong, Hsu, Sun & Boticki, 2013), history (Admiraal
et al, 2011; Charitonos et al, 2012), business (Lin et al, 2010), computer programming
(Sánchez & Olivares, 2011) and sports (Dolgov et al, 2014). The potential of competitive strat-
egies in learning has been identified by several researchers from various aspects, such as moti-
vating students to learn (Admiraal et al, 2011; Chen, 2014; Sánchez & Olivares, 2011; Wong
et al, 2013) and promoting social interactions among peers (Chen, 2014; Hwang, Hong,
Cheng, Peng & Wu, 2013; Peng & Hsieh, 2012). Hwang et al (2013) further reported the
advantages of competitive learning activities in improving learners’ attitude; in the meantime,
they also indicated the necessity of avoiding high cognitive load when employing competitive
strategies in school settings.

Peer competition-based mobile learning 3
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In this study, we propose a peer-competition strategy for conducting an in-field mobile learning
activity as part of a social studies course. Via applying the approach to local cultural courses, we
aim to improve students’ local cultural identity, learning interest and attitude, as well as decreas-
ing their cognitive load.

Accordingly, the following research questions are examined:

1 What is the effect of the peer competition-based m-learning approach on the students’ learning
interest in comparison with conventional m-learning?

2 What is the effect of the peer competition-based m-learning approach on the students’ learning
attitude in comparison with conventional m-learning?

3 What is the effect of the peer competition-based m-learning approach on the students’ local
culture identity in comparison with conventional m-learning?

4 What is effect of the peer competition-based m-learning approach on the students’ cognitive
load in comparison with conventional m-learning?

Development of a peer competition-based mobile learning system
In this study, a mobile learning system was developed for conducting local cultural activities
based on a peer-competition strategy. Figure 1 shows the structure of the learning environment,
which consists of a learning interface, an information search interface, a learning management
mechanism, and a competition mechanism; in addition, there are several databases, including
the databases for storing students’ profiles, learning portfolios, question items and learning
materials.

The learning interface is presented as a map. Each location on the map is associated with a
real-world learning target with a set of relevant questions, as depicted in Figure 2. During the

Students 
profiles

Learning 
portfolio

Question
items

Learning 
Materials

Competition 
mechanism

Learning
interface

Information 
searching interface

Peer-competition-based 
mobile learning system

Student

Student

Student

Student

Student

Student

Figure 1: Structure of the peer competition-based mobile learning environment
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learning process, students need to throw a dice to determine their number of steps (ie, 1 to 6). When
students arrive at a location, one task is selected from the corresponding set. A learning task could
be a multiple-choice question that engages the students in observing the real-world learning
targets (eg, the pillars in a temple or the objects in a museum) or interviewing the personnel in the
field. The former aims to guide the students to acquire knowledge and gain experience via observ-
ing real-world targets, while the latter aims to help them obtain supplementary materials from the
web. In addition, when students move to the particular locations marked with “an opportunity to
win,” they are asked to search for answers on the web to get additional points.

If the students move to a gaming location associated with a multiple-choice question, they are
guided to the related real-world learning targets where they observe the targets to find the answer.
When the students correctly answer a question, their scores are increased and shown on the
learning interface. In addition, they can throw the dice again to move forward. After the students
complete all of the learning tasks by correctly answering each question item or the learning time
is due, the learning activity ends. Nevertheless, in case the students fail to correctly answer a
question item, the learning system provides them with supplementary materials to guide them to
find the correct answers.

In addition to the multiple-choice question tasks, when the students move to the locations named
“an opportunity to win,” the learning system presents information-searching tasks and asks
them to search for answers on the Web to score additional points, as shown in Figure 3. The aim
of the information-searching task is to help students learn to find supplementary materials on the
web to complement what they have observed in the field.

Research design
To examine the performance of this innovative approach, an in-field local culture activity was
undertaken in a temple in southern Taiwan. We aimed to help the elementary school students
know about the local ancient assets in depth, and hence improve their local culture identity. As
shown in Figure 4, the students learned with the peer competition-based m-learning system
using tablet computers. When learning on the field, they were guided by the m-learning system
to find the learning targets in the temple. After confirming their locations via scanning the QR
codes, the students were guided to observe the learning targets for finding the answers to the
questions raised by the m-learning system. They were also encouraged to search for information
on the Web to answer the questions.

Participants
The participants were 57 fifth graders from two classes. One class that contained 29 students was
assigned to be the treatment group; that is, they learned with the peer competition-based

Location of 
the player Player ID Current

score
Top 8 IDs
and scores

Figure 2: Interface of the peer competition-based m-learning system
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m-learning system in the field trip. Another class, with 28 students, was the control group who
learned with the conventional m-learning approach. It should be noted that all of the students in
this study were guided by the m-learning system in the field to complete the learning tasks;
moreover, they were taught by the same teacher and learned with the same learning materials via
tablet computers.

Measuring tools
The research tools of this study included the questionnaires for measuring the students’ “learn-
ing attitudes,” “learning interest,” “local culture identity” and “cognitive load.”

The questionnaire of learning interest originated from the measure developed by Hwang and
Chang (2011). It consists of six items, such as “I feel that learning local culture is interesting” and
“I am interested in learning more about local culture,” with a 7-point Likert rating mechanism.
Its Cronbach’s alpha value was 0.92.

An information searching task: what do the 
words on the wall of the temple mean?

Pull-down menu 
answering the question

Interface of search engine. Please 
input keywords here.

Figure 3: Interface of information-searching tasks

Figure 4: Scenarios of learning with the peer competition-based mobile learning system
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The learning attitude questionnaire also originated from the measure developed by Hwang and
Chang (2011). There are seven items in the learning attitude questionnaire, such as “Local
culture is a valuable course and is worth studying” and “I am interested in knowing more about
the learning targets in the temple,” with a 7-point Likert rating mechanism. Its Cronbach’s alpha
value was 0.88.

The questionnaire of local culture identity was from the measure developed by Hwang and Chang
(2011). It consists of five items, such as “I think the hometown artifacts need to be preserved” and
“I love to participate in my own hometown activities.” The Cronbach’s alpha value of the local
culture identity questionnaire was 0.73.

The cognitive load measure originated from that developed by Sweller, Van Merriënboer and Paas
(1998). It consists of four items in two dimensions; that is, two items for “Mental Load” (eg, “The
learning contents are difficult for me”), and two items for “Mental Effort” (eg, “I think I need to
spend a lot of effort learning the contents of the learning activities”). The Cronbach’s alpha
values of the two dimensions were 0.97 and 0.94, respectively.

Experiment procedures
Figure 5 shows the procedure of the experiment. The learning activity was a part of the existing
social studies curriculum in the selected elementary school. Before the learning activity, the two
groups of students had a 60-minute local culture lesson. Following that, they were asked to fill in
the learning attitude, learning interest and local culture identity questionnaires.

During the learning activity, the treatment group students learned with the peer competition-
based m-learning system approach. On the other hand, the control group students learned with
the conventional m-learning approach. The two groups were both guided by the mobile learning
system to complete the same set of learning tasks in the field. The time for the field trip was
120 minutes.

After the learning activity, the students were asked to fill in the learning attitude, learning
interest, local culture identity and cognitive load questionnaires again.

Fifth graders (n = 57)

Taking pretest/prequestionnaire
(learning attitude, learning interest, local cultural identification)

Learning fundamental knowledge of local cultural identification

Control group
(n = 28)

Treatment group
(n = 29)

Taking posttest/postquestionnaire
(learning attitude, learning interest,

local cultural identification, cognitive load)
60 Min

60 Min

40 Min

120 Min

Peer competition-
based mobile 

learning

Conventional mobile 
learning

Figure 5: Experiment procedure
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Experimental results
Analysis of learning interest
Tables 1 and 2 show the descriptive statistics and the two-way ANOVA result of the students’
learning interest. The mean values and standard deviations (SD) of the postquestionnaire ratings
were 6.44 and 0.66 for the treatment group, and 5.55 and 1.01 for the control group. From the
two-way ANOVA result, significant effects are found for both the learning approach (F = 9.96,
p = .003) and Learning Interest (F = 12.28, p = .001). Moreover, the ANOVA result of the
prequestionnaire ratings shows that there was no significant difference between the learning
interests of the two groups (F = 1.37, p > .05) before the learning activity. This suggests that
learning with the peer competition-based m-learning approach could promote the students’
learning interest more than the conventional m-learning approach. Meanwhile, the analysis
result also revealed that the students’ learning interest ratings in the postquestionnaire were
significantly higher than their prequestionnaire ratings, showing that the mobile technology-
supported field trip could improve the learning interest of the students. As to the interaction
between students’ learning interest and learning approach, no significant effect was observed
(F = 2.75, p = .10).

Analysis of learning attitude
In Tables 3 and 4, the descriptive statistics and the two-way ANOVA result of the students’
learning attitude are given. The mean values and SDs of the learning attitude postquestionnaire
ratings were 6.33 and 0.71 for the experiment group, and 5.58 and 1.03 for the control group.
Significant effects were found for the learning approach (F = 4.75, p = .03), learning attitude
(F = 7.16, p = .01) and the interaction between them (F = 12.11, p = .001) on the students’
learning attitude ratings. The results indicate that learning with the peer competition-based
m-learning system could improve the students’ learning attitude more than the conventional
m-learning approach. In addition, the analysis results also revealed that the students’ learning
attitude was significantly improved after participating in the learning activity.

A simple main-effect analysis was conducted to investigate the pre- and postquestionnaires on the
learning attitude of the students who learned with different learning approaches (ie, mobile
learning with or without the peer-competition mechanism). From the analysis results in Table 5,

Table 1: Descriptive statistics of the learning interest of the two groups

Learning approach

Marginal means

Treatment group Control group

n Mean (SD) n Mean (SD)

Learning interest Pretest (n = 57) 29 5.98 (1.01) 28 5.39 (1.05) 5.68 (0.14)
Posttest (n = 57) 29 6.44 (0.66) 28 5.55 (1.01) 5.99 (0.11)

Marginal means 58 6.21 (0.16) 56 5.47 (0.17)

Table 2: The two-way ANOVA result of the learning interest postquestionnaire ratings of the two groups

Variables SS df MS F p

Learning approach 15.57 1 15.57 9.96 .003
Learning interest 2.77 1 2.77 12.28 .001
Learning interest × Learning approach 0.62 1 0.62 2.75 .10
Error 12.42 55 0.23
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it was found that the treatment group students had significantly better learning attitude than the
control group students (F = 17.76, p < .001). Moreover, a significant difference was found
between the learning attitude postquestionnaire ratings of the two groups (F = 11.35, p < .01),
while no significant difference was found between their pre-questionnaire ratings.

Figure 6 further shows the interaction between the learning approach and the learning attitude
of the students before and after the learning activity. It is concluded that the students who learned
with the peer competition-based m-learning system made significant improvement on learning
attitude compared with those who learned with the noncompetition-based m-learning approach.

Analysis of local culture identity
Tables 6 and 7 show the descriptive statistics and the two-way ANOVA result of the students’ local
culture identity. From the experimental results, it was found that the mean values and SDs of the
postquestionnaire ratings were 6.66 and 0.47 for the experiment group, and 5.89 and 0.97 for
the control group. A significant effect was found for the learning approach (F = 11.14, p = .002);
that is, the students who learned with the peer competition-based m-learning approach had
significantly higher local culture identity than those who learned with the conventional mobile
learning approach. Moreover, the ANOVA result of the prequestionnaire ratings showed that
there was no significant difference between the local culture identity ratings of the two groups

Table 3: Descriptive statistics of the learning attitude of the two groups

Learning approach

Marginal means

Treatment group Control group

n Mean (SD) n Mean (SD)

Learning attitude Pretest (n = 57) 29 5.89 (0.88) 28 5.63 (1.00) 5.76 (0.13)
Posttest (n = 57) 29 6.33 (0.71) 28 5.58 (1.03) 5.96 (0.12)

Marginal means 58 6.11 (0.16) 56 5.61 (0.17)

Table 4: The two-way ANOVA result of learning attitude

Variables SS df MS F p

Learning approach 7.17 1 7.17 4.75 .03
Learning attitude 1.05 1 1.05 7.16 .01
Learning attitude × Learning approach 1.77 1 1.77 12.11 .001
Error 7.90 54 .17

Table 5: Simple main-effect analysis results of learning approaches on students’ learning attitude

Variables SS df MS F

Learning approach (Factor A)
Peer competition-based mobile learning system approach 2.87 1 2.87 17.76***
Conventional mobile learning approach 0.05 1 0.05 0.35

Learning attitude (Factor B)
Pretest 0.91 1 0.91 1.02
Posttest 8.64 1 8.64 11.35**

**p < .01; ***p < .001.

Peer competition-based mobile learning 9
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(F = 1.41, p > .05) before the learning activity. This suggests that the peer competition-based
m-learning approach promoted the students’ local culture identity more than the conventional
m-learning approach.

Analysis of cognitive load
In terms of cognitive load, the mean values and SDs were 3.51 and 1.53 for the control group,
and 2.65 and 1.32 for the treatment group. The t-test result (t = −2.28, p < .05) shows that there
was significant difference between the two groups, as shown in Table 8. That is, the students who
learned with the conventional mobile learning approach revealed significantly higher cognitive
load than those who learned with the peer competition-based mobile learning approach, imply-
ing that the competition mechanism was able to decrease the students’ cognitive load on the field
trip.

The correlations between learning interests, attitude, local cultural identity and cognitive load
are given in Table 9. It was found that there were positive correlations between the students’

Figure 6: Interaction between learning attitude and learning approach

Table 6: Descriptive data of the local culture identity of the two groups

Learning approach

Marginal means

Treatment group Control group

n Mean (SD) n Mean (SD)

Local culture identity Pretest (n = 57) 29 6.50 (0.53) 28 6.04 (0.89) 6.27 (0.10)
Posttest (n = 57) 29 6.66 (0.47) 28 5.89 (0.97) 6.28 (0.10)

Marginal means 58 6.58 (0.13) 56 5.96 (0.13)

Table 7: The two-way ANOVA result of the local culture identity

Variables SS df MS F P

Learning approach 10.90 1 10.90 11.14 .002
Local culture identity 0.02 1 0.02 0.01 .91
Local culture identity × Learning approach 0.65 1 0.65 4.97 .30
Error 7.17 55 0.13
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learning interests, attitude and local cultural identity. This implies that, owing to the peer-
competition approach, the students’ learning interests were significantly promoted, which could
be the reason why the treatment group students’ learning attitudes and local identity were better
than those of the control group students. On the other hand, the students’ cognitive load was
negatively correlated with local cultural identity, showing that reducing students’ cognitive load
could be another important factor for improving their affective domain exhibition.

Interview results
After the experiment, five students (E1, E2 . . . E5) were randomly selected from the treatment
group for interviews. The interview questions were “What are the main differences between this
m-learning activity and previous learning activities you have participated in? What are the
advantages or disadvantages of the present m-learning approach?,” “Would you like to learn with
such a mobile learning approach in the future? Which courses would you like to learn with this
approach?” and “Would you recommend that other teachers adopt this learning approach?”

When asked about the differences between the peer competition-based m-learning approach and
the other m-learning approaches, all five students shared a consistent perspective that they
considered “encouraging learning” and “promoting affective feelings” as the main benefits pro-
vided by the peer-competition approach.

From the viewpoint of “encouraging learning,” three students indicated that the peer-
competition approach made them more willing to learn as competing with peers was interesting
and exciting. For example, student E3 stated that, “During the learning process, I competed with
peers to see who could find the answers to questions more efficiently. This is not only fun, but it
also makes me learn a lot about the learning tasks.” E4 pointed out that, “On previous field trips,
I often failed to concentrate on the learning tasks, while in this learning activity, I paid full
attention to the learning tasks because competing with peers was interesting.”

From the perspective of “promoting affective feelings,” four students expressed the same feeling;
that is, after knowing the details of the temple, they began to feel interested in those ancient assets
and stories and would like to know more about local culture. For example, E1 stated that, “During
the peer competition process, I learned the representative meaning of the stone lions in the
temple, which attracted my interest in knowing more about the allusion of everything in the
temple.” E3 also shared a similar experience: “Now I know the significance of the lions in

Table 8: t-Test result of the cognitive load ratings

Group n Mean SD t

Treatment group 29 2.65 1.32 −2.28*
Control group 28 3.51 1.53

*p < .05.

Table 9: Correlations between learning interests, attitude, local cultural identity and cognitive load

Treatment group Learning interests Learning attitude Local cultural identity Cognitive load

Learning interests 1
Learning attitude 0.91** 1
Local cultural identity 0.84** 0.85** 1
Cognitive load −0.19 −0.18 −0.29* 1

*p < .05; **p < .01.
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the temple. I didn’t realize that everything in the temple was so interesting till now.” E2 indicated
that, “Now I know there are many interesting things in the temple and would like to learn more
about them.” E4 stated that, “After participating in this competitive activity, I find that there are
many gods in the temple. The studies of these gods interest me.”

All five students expressed their willingness to learn with the same approach in the future. In
addition, three students stated that they hoped that such a peer-competition strategy can be
adopted in other courses. E1 stated that, “I hope that similar activities can be conducted in the
English course since the course is too difficult for me to learn. Using this competition method
might resolve the problem.” E2 shared a similar feeling about learning mathematics. He indicated
that, “I hope that the same activity can be conducted in the mathematics course since it is
difficult. I would be willing to learn mathematics in this way.” E3 stated that, “I think the same
approach can be used in the Chinese course since I can never concentrate on the learning process
in that course.”

Finally, all of the students indicated that they would like to recommend the peer competition-
based m-learning approach to peers and teachers. For example, E1 stated that, “I would recom-
mend the m-learning activity to the students I know in other classes. Such a learning approach
is really interesting and exciting.” He also indicated that, “I think other teachers also need to
know this approach, which can make students more willing to learn.” E5 shared similar feelings.
E2 stated that, “I will recommend this approach to others since it helped me learn every detail of
the course content in an enjoyable manner.” E4 indicated that, “I would recommend this activity
to my family. I would also like to bring my family to visit the temple and share my experience with
them.” From these interview results, it is found that the peer competition-based m-learning
approach successfully promoted the students’ affective domain exhibition.

Discussion and conclusions
In this paper, a peer competition-based m-learning approach is proposed for supporting local
culture learning activities. An experiment was carried out to compare the learning performances
of the students who were situated in the proposed m-learning environment and those situated in
the conventional m-learning environment.

From the experimental results, it is found that the peer competition-based m-learning approach
significantly improved the students’ learning interest, attitude and local cultural identity more
than the conventional m-learning approach did; moreover, it is also found that the peer
competition-based m-learning approach decreased the students’ cognitive load more in compari-
son with the conventional m-learning approach.

While most mobile learning studies have focused on the issue of improving students’ learning
achievements from the cognitive dimension (Chu, 2014; Huang, Liao, Huang & Chen, 2014;
Kiger, Herro & Prunty, 2012), one of the primary contributions of the present study is the
proposal of the peer competition-based m-learning approach that aims at improving students’
affective domain exhibition, including learning interest, attitudes and local cultural identity.
Another contribution is the interesting findings of this study. That is, incorporating the features
of peer competition into mobile learning activities not only enhanced the students’ interests,
attitudes and local cultural identity, but also reduced their cognitive load on the field trip.
Although some previous studies have reported that challenges and competitions can encourage
students to learn in an enjoyable manner in the virtual world (Reinecke et al, 2012; Ryan, Rigby
& Przybylski, 2006), few studies have investigated the effectiveness of peer competition on field
trips, not to mention the effects of the peer competition-based m-learning approach on students’
affective exhibition. In particular, the finding that peer competition can reduce students’ cognitive
load on field trips is not obvious. The competitive nature usually causes pressure; however, in this
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study, the peer-competition strategy was employed with well-designed problem-based tasks and
instant feedback, which could be the reason why the students’ cognitive load was decreased. Such
a finding is a good reference for the researchers or school teachers who plan to conduct mobile
learning activities with competition strategies in the future.

On the other hand, it should be noted that such an experimental result is not apparent. In fact,
several previous studies have reported unexpected or disappointing results of mobile learning,
owing to improper learning design. For example, Chu (2014) reported the negative effects of
mobile learning for a social studies course. In that study, the treatment group students’ cognitive
loads were significantly increased, and hence their learning performances were disappointing.
Therefore, to incorporate competition features into mobile learning activities, careful design is
necessary to enable students to learn enjoyably and meaningfully. In this study, the peer
competition-based m-learning group had significantly lower cognitive load than the conventional
m-learning group, showing that the integration of mobile learning and competition strategy was
successful.

Although the application of this study was the “local culture” unit in a social studies course, the
proposed approach can be applied to the in-field activities of other units or courses, such as
natural science courses, history courses and geography courses, by modifying the learning tasks
and supplementary materials in the databases. Moreover, to make the learning activities more
interesting, some learning tasks in the “an opportunity to win” locations can be replaced by
quizzes or small educational games. Therefore, it is worth extending the present approach and
applying it to more application domains.

In the future, we plan to apply the similar approach to the “plant identification” and “butterfly
ecology” units of natural science courses. Moreover, the effects of the approach on the students
with different cognitive styles and knowledge levels will be investigated from both the cognitive
and affective dimensions. It is expected that from those in-depth evaluations and discussions,
more effective technology-enhanced learning methods or systems can be developed, and well-
defined leading-in procedures can be provided for the reference of both researchers and teachers.
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