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How to Invoke Incidental Learning in the Process of
Location-based Mobile Learning

o A pBEFREY Y FERFLE Y B

% i 4%
Abstract

Nowadays, Geographic Information Systems (GIS) has become a
significant tool for handling and processing geographic information
for spatial decision-making (Goodchild, 2011). GIS as well as the
Global Positioning System (GPS) can be widely used in spatial
learning (Sailer et al., 2015), and bring new perspectives on spatial
learning.

In recent years, mobile computing devices have become
considerable tools for teaching and learning in school (Grant, 2019).
Because of the easy usage and easy accessibility of mobile devices,
the importance of mobile learning become significant (Goksu & Atici,
2013). Mobile learning can replace traditional textbooks and is not
limited to classrooms, having more flexibility without the limits of
time and space. In addition, mobile learning has more visual ways to
help people learn than traditional ones. Location-based mobile
learning can be seen as a sub-class of mobile learning, which
accounts for the students’ location, allowing them to interact with
the environment in the process of learning.

However, people rely on the tools of location-based mobile
learning so much that ignore the spatial knowledge in reality, which
leads to ineffective learning. Therefore, I want to help people
construct spatial cognition by incidental learning. Moreover, we also
want to invoke incidental learning by sound stimulation. To achieve
this goal, I will develop an App for GPS navigation. Let students use
the App to walk on specified routes, visiting specified locations.
When the students reach the locations, the App will show the content
of the locations. At the same time, some of the locations are hidden
from the map of the App. When the students reach the hidden sound
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locations, half of them make an “alarm” sound and read aloud the
information of locations while half of them make no sound. In the
end, we will test students on how much they learn from the hidden
locations.

Keywords: location-based learning, mobile learning, incidental
learning, spatial navigation

Motivation and problem statement

Introduction

Location-based learning is often used to construct spatial
cognition. People can use mobile devices to explore learning places.
Nevertheless, when people learn in a location-based learning way,
they ignore locations and things which is not shown on the devices.
Except for the locations labeled on the devices, they know nothing
about the surroundings, which leads to a reduced learning effect.

Hypothesis
® The learning effect of incidental learning can be invoked in

location-based mobile learning.
® Sound can stimulate incidental learning.

Specific aims and significance

We want to fix the shortcoming of location-based mobile learning
by the way of invoking incidental learning based on the process of
location-based mobile learning, which can help people to focus on the
information from the device while doing mobile learning without
1gnoring reality and become more familiar with the surrounding
environment.
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Literature review

Definition and application of mobile learning

Mobile learning is a way of learning by using mobile devices
(Winters, 2007). People use mobile technologies to facilitate
learning (Brantes Ferreira et al., 2013). The reason mobile learning
coming to people’ s attention is that mobile devices are portable and
easy to access (Keskin & Metcalf, 2011). Many people use mobile
devices in their daily lives so that they can learn anytime and
anywhere when doing mobile learning without any limits.

In Burghardt’ s research, in contrast to traditional pedagogy,
the aim of mobile learning is not teaching theoretical basics but
rather applying knowledge. Mobile learning has been used in a spatial
science lesson, which contains a path and fixed task points.
Initially, students had to do the pre-test, which contained basic
questions about definitions and calculation of ‘slope & aspect’ , to
ensure that they all had the pre-knowledge. Students walked on the
path with mobile devices, which contained maps and learning material,
trying to solve several tasks such as orienting themselves with the
slope maps. By interacting between maps of slope and surroundings,
students could compare the spatial model and the reality while
solving the tasks (Burghardt et al., 2007). It showed that mobile
learning provided students with opportunities to experience by
themselves. It can not only enhance the richness of courses but also
create more possibilities for learning methods.

Location-based mobile learning

In mobile learning, learners always move around while learning.
The locations become significant while learners are moving (Brown,
2010). When mobile learning is location-based, the mobile devices
used in the learning process provide learners with surrounding
locations to help them construct space cognition. People can improve
their spatial cognition more easily with mobile devices. However, one
of the drawbacks of location-based mobile learning is that people
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usually focus on the learning topic but ignore things beyond the
topic, which limits the chance of learning.

Location-based mobile learning has been used as an approach to
learning games, capturing students’ attention, and retaining their
interest. In Roger Edmonds’ s research, students visited real places
at real destinations, learned about the content at each place, and
played outdoors after field excursion. Most of the students preferred
learning in the real world, enjoyed the learning process, and
considered location-based mobile learning as a fun way to learn
(Edmonds & Smith, 2016). It showed that outdoor learning based on
location-based mobile learning can stimulate students’ interest.

Incidental learning

Incidental learning is a method to help people learn things
without knowing. The opposite side of incidental learning is formal
learning, which is usually classroom-based and controlled by learner
(Marsick & Watkins, 2001). In this research, I want to improve mobile
learning by invoking incidental learning in the learning process,
which retain the advantage of mobile learning such as convenience and
widespread, and at the same time improve the shortcoming of mobile
learning by improving comprehension of the space out of the learning
topic.

There is research on incidental learning and spatial learning.
Participants were asked to do the landmark recognition task and drive
in the driving simulator. There are three types of landmarks,

‘relevant’ , ‘irrelevant’ , and ‘novel’ . The participants had to
recognize them by turning the steering wheel, pushing the gas pedal,
or applying the brakes. At the end of the experiment, the statistical
results showed that irrelevant landmarks had higher recognition rates
than relevant landmarks (Wunderlich & Gramann, 2018). Incidental
learning always has a positive effect on things students aren’ t
paying attention to.

Effects of sound stimulation on learning
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There are two research studies that prove sound stimulation has a
positive effect on learning. One is about letter learning.
Participants were instructed to read the letters out loud to learn
them. The result showed that with the sound of reading out loud,
participants could learn the letters more effectively (Thakkar et
al., 2020). The other research is about sound stimulation during the
process of sleeping and memory improvement. When participants were
sleeping, the researchers used sound to stimulate them. After hours
of sleeping, the participants were asked to take a quiz. The
conclusion of this research is that the single sound alone was able
to produce memory consolidation effects (Leminen et al., 2017).

Programming language for APP development

The classic programming language Visual Basic, which is using the
way of depositing the visual components to construct the user
interface in developing applications. However, programmers still have
to write codes in Visual Basic. Although Visual Basic has many
components to construct a full-functioning user interface, it lacks
the sensors in the backend of the application.

Another programming language for App development is Swift, which
1s used on the products of APPLE. Swift developers find this language
easy to comprehend (Reboucas et al., 2016). Nevertheless, programmers
cannot develop the front-end by dragging the components blocks, they
have to code by themselves.

App Inventor is a block language for developing App, having many
built-in visual components and sensors. People don’ t need to write
code directly, just move the blocks, and then a fully functional App
can be used directly. Because of the advantage of block programming,
people who have never programmed can build a functional app in a few
days (Wolber, 2011). Due to the advantages of easy development and
powerful visual and non-visual components, [ will use App Inventor to
develop a GPS APP used in this research.
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Experiments and methods

1. APP development

[ developed a location-based mobile learning App, whose user
interface is built with a map, markers, line string, and learning
content. [ also use some non-visible components such as a database,
location sensor, and clock to develop this APP. I set 18 locations of
Hsinchu, 6 of them are visible markers on the map, while the other 12
are non-visible and students won’ t see the location of them unless
they approach them. Also, there is a specified route through all
locations, which students walk on.

Information

O Visible locations

. User

—  Specified route

Figure 1. Two types of screens in the user interface on a location-based mobile

learning APP

2. Experimental procedure

First of the experiment, I let the students wear headphones and
asked them to follow the specified route on the map to visit all
visible locations. In the process of the experiment, when students
approached a visible location, the screen on the App would change to
another screen called the “information screen” , which showed
detailed information and image of the location. The experiment will
end when students finish visiting all the locations.

3. Experimental design
I invited 30 participants, who are 18~22 years old, to join this
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experiment. There are two kinds of non-visible locations in the
experiment. 6 of them are the same as visible locations called

“normal non-visible locations” , which will read aloud the
information of the location when students approach. The other 6 are
called “jingle non-visible location” , which will produce a sound

“jingle” and read aloud the information of the location when
students approach. After visiting all locations, [ gave participants
a test containing 18 brief knowledge-based questions, 6 for visible
locations, 6 for “normal non-visible location” and 6 for “jingle
non-visible location” . The questions can help me find up how well
the participants know each kind of location.

o Visible locations

Jingle non-visible
locations
{0\

._J Normal non-visible
locations

Figure 2. The configuration of all locations on the map.

4. Statistical analysis

(i) T-test
A t-test is a statistical test used to compare the means of
two groups (Bevans, 2020a). There are some types of t-tests
such as two samples t-test, whose sample must be independent.
[ will use two samples t-test to compare “normal non-visible
locations” and “jingle non-visible locations” for checking
whether the two groups are the same or not.

(i1) ANOVA (Analysis of Variance)
ANOVA 1s a statistical test used to analyze the difference
between the means of more than two groups (Bevans, 2020b). I
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will use ANOVA to compare “visible locations” , “normal
non-visible locations” , and “jingle non-visible
locations” .

Expectation of results

(i) In addition to the major learning locations, incidental
learning can help participants know more about their
surroundings.

[ expected that the correct rate of the “non-visible
locations” test would be as good as the correct rate “visible
locations” test.

(i1) Sound can stimulate incidental learning in mobile learning.
Since sound can enhance the effect of learning and participants
will hear a “jingle” sound when they approach the “jingle
non-visible location” , [ expected that the correct rate of the

“jingle non-visible locations” quiz is better than the
correct rate of “normal non-visible locations” test.
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