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FOREWORD

These proceedings contain the papers of the 12" International Conference on Cognition
and Exploratory Learning in the Digital Age (CELDA 2015), 24-26 October 2015,
which has been organized by the International Association for Development of the
Information Society (IADIS), co-organized by Maynooth University, Ireland, and
endorsed by the Japanese Society for Information and Systems in Education (JSISE).

The CELDA 2015 conference aims to address the main issues concerned with evolving
learning processes and supporting pedagogies and applications in the digital age. There
have been advances in both cognitive psychology and computing that have affected the
educational arena. The convergence of these two disciplines is increasing at a fast pace
and affecting academia and professional practice in many ways.

Paradigms such as just-in-time learning, constructivism, student-centered learning and
collaborative approaches have emerged and are being supported by technological
advancements such as simulations, virtual reality and multi-agents systems. These
developments have created both opportunities and areas of serious concerns. This
conference aims to cover both technological as well as pedagogical issues related to
these developments. Main tracks have been identified. However innovative
contributions that do not easily fit into these areas will also be considered as long as
they are directly related to the overall theme of the conference — cognition and
exploratory learning in the digital age.

The following areas are represented in the submissions for CELDA 2015:

e Acquisition of expertise e Learner communities and

e Assessing progress of learning in peer-support
complex domains e Learning communities & Web service

e Assessment of exploratory learning technologies Pedagogical issues
approaches related with learning objects

e Assessment of exploratory e Learning paradigms in academia
technologies e Learning paradigms in the corporate

Cognition in education sector

Collaborative learning Life-long learning

Educational psychology Student-centered learning
Exploratory technologies Technology and mental models
(simulations, VR, i-TV, etc.) Technology

e Just-in-time and Learning and expertise
Learning-on-Demand Virtual university

The CELDA 2015 Conference received 92 submissions from more than 23 countries.
Each submission was reviewed in a double-blind review process by at least two
independent reviewers to ensure quality and maintain high standards. Out of the papers
submitted, 31 were accepted as full papers for an acceptance rate of 34%; 28 were
accepted as short papers and 6 were accepted as reflection papers. Authors of the best

Xi



published papers in the CELDA 2015 proceedings will be invited to publish extended
versions of their papers in a book from Springer.

In addition to the presentation of full papers, short papers and reflection papers, the
conference also includes a keynote presentation from an internationally distinguished
researcher. We would therefore like to express our gratitude to Professor Mary J.
Bishop, Director, Center for Academic Innovation, University System of Maryland,
USA, as the CELDA 2015 keynote speaker.

A successful conference requires the effort of many individuals. We would like to thank
the members of the Program Committee for their hard work in reviewing and selecting
the papers that appear in this book. We are especially grateful to the authors who
submitted their papers to this conference and to the presenters who provided the
substance of the meeting. We wish to thank all members of our organizing committee.

Last but not least, we hope that participants enjoy Maynooth and their time with
colleagues from all over the world.

Pedro Isaias, Universidade Aberta (Portuguese Open University), Portugal
Conference Chair

Demetrios G Sampson, Curtin University, Australia

J. Michael Spector, University of North Texas, USA

Dirk Ifenthaler, University of Mannheim, Germany and Deakin University, Australia
Program Co-Chairs

Rose Dolan, Maynooth University, Ireland
Local Organizing Chair

Maynooth, Greater Dublin, Ireland
October 2015
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KEYNOTE LECTURE

INSTRUCTIONAL MESSAGE DESIGN: PAST, PRESENT, AND
FUTURE RELEVANCE

Professor Mary J Bishop,
Director, Center for Academic Innovation,
University System of Maryland, USA

Abstract

Instructional message design explores how various media and delivery systems might
be used more effectively to help optimize instructional communications within
context-specific instructional situations and learner needs. But use of the term appears
to have fallen out of favor over the years since the mid-1990s. A review of the historical
and theoretical foundations of instructional message design reveals that, while
instructional design generally has shifted from objectivist to more constructivist
perspectives on learning theory, the instructional message design field remains firmly
rooted in early “transmission oriented” communications models. It appears that
instructional message design has also suffered from definitional problems as well, with
more recent narrow views of the field focused on media attributes supplanting earlier
broad views of the field as an applied “linking science” between theory and practice.
And, finally, while findings from studies on media attributes provide designers with
some guidance for generally what will not work in terms of cognitive processing, the
guidelines seldom shed light on what one should actually do within a particular learning
context. Re-establishing instructional message design as a valid area of inquiry within
the field of instructional design will require catching up with recent philosophical shifts
in communication theory while adjusting our definitions and research foci accordingly.

In this presentation I will briefly revisit instructional message design’s objectivist
learning theory and transmission-oriented communication theory foundations, discuss
current trends and issues being raised in the literature, and explore ways the field might
continue to serve as a “linking science” between learning theory and instructional
practice. I will conclude with recommendations for a revised guiding theoretical
framework based in conversation theory, a broader definitional focus that looks at more
than just optimizing cognitive processing, and a new systems view of our approach to
research in this area.

XV






Full Papers






12th International Conference on Cognition and Exploratory Learning in Digital Age (CELDA 2015)

TOWARDS A METADATA SCHEMA FOR
CHARACTERIZING LESSON PLANS SUPPORTED BY
VIRTUAL AND REMOTE LABS IN SCHOOL SCIENCE

EDUCATION

Panagiotis Zervas', Eleftheria Tsourlidaki® Sofoklis Sotiriou® and Demetrios G. Sampson**
YInformation Technologies Institute (ITI), Centre for Research and Technology Hellas (CERTH)
6th km Charilaou-Thermi Rd,, GR 57001, Thessaloniki, Greece
2Ellinogermaniki Agogi, Dimitriou Panagea Str. GR 153 51 Pallini Attikis, Athens, Greece
3school of Education, Curtin University, Kent Street, Bentley WA 6102, Australia

ABSTRACT

Technological advancements in the field of World Wide Web have led to a plethora of remote and virtual labs (RVLs)
that are currently available online and they are offered with or without cost. However, using a RVL to teach a specific
science subject might not be a straightforward task for a science teacher. As a result, science teachers need to be able to
find existing lesson plans supported by RVLs (designed by other science teachers), so as to (a) be informed on how
specific RVLs can be used in the context of a science education lesson and (b) be inspired and possibly adapt existing
lesson plans supported by RVLs to cover their specific teaching needs. The most common way to facilitate this process
using web technologies is to (a) characterize lesson plans with appropriately selected educational metadata and (b) to
build a web repository that collects the metadata descriptions of lesson plans following a common metadata schema and
offers search and retrieval facilities. Within this context, the scope of this paper is twofold: (a) to propose a metadata
schema that can be used for characterizing school science education lesson plans supported by RVLs and (b) to validate
this metadata schema with 82 European school science teachers that was performed in the framework of a major
European Initiative namely, the Go-Lab project, so as to identify which metadata elements are considered important when
science teachers are searching in web-based repositories.

KEYWORDS

School education, science education, inquiry-based learning, remote lab, virtual lab, web-based repository, metadata
schema, lesson plan, validation study

1. INTRODUCTION

Remote and Virtual Labs (RVLs) constitute significant educational tools for supporting science teachers in
their daily teaching practice, especially when adopting the inquiry-based teaching model (de Jong et al.,
2013). In particular, remote labs provide teachers with the opportunity to engage their students in the process
of data collection data from a real physical laboratory, including real equipment from remote locations
(Gomes & Bogosyan, 2009), whereas virtual labs constitute interactive environments for designing and
conducting simulated experiments (Balamuralithara, & Woods, 2009). However, using a RVL to teach a
specific science subject might not be a straightforward task for a science teacher, especially a novice one
(Govaerts et al., 2013). As a result, science teachers could benefit from having access to existing lesson plans
supported by RVLs (developed by other science teachers), so as to (a) be informed on how specific RVLs
can be used in the context of a science inquiry-based education lesson and (b) be inspired and possibly adapt
existing lesson plans supported by RVLs to cover their specific teaching needs. A lesson plan describes how
a lesson should take place, which planned activities will be executed by students (individually or at groups)
and teachers/tutors, the order in which the activities are planned to be executed, the required contextual
conditions within which the activities will be executed, how learners will be grouped (if appropriate) and
which educational resources and/or tools will be used for each activity (Van Es & Koper, 2005).
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A key problem then emerges on how to support school science teachers to select and find lesson plans
supported by RVLs in an efficient (that is, easily via simple web-based searches) and effective (that is,
according to their teaching needs and conditions) way. The most common way to address this need by using
web technologies is to:

= Characterize lesson plans with appropriately selected educational metadata (Dagiené &
Kubilinskiené, 2010; Battigelli & Sugliano, 2009)

= Build a web application that facilitate lesson plans’ search and retrieval according to a specific user
(that is, science teacher) defined requests, i.e. searching with specific elements of lessons plans such
as subject domain, educational objectives or age range addressed. Such applications are typically
build in the form of a web repository that collects the metadata descriptions of lesson plans
following a common metadata schema and offers search and retrieval facilities (Dong et al., 2009)

Within this context, the scope of this paper is twofold: (a) to propose a metadata schema that can be used
for characterizing lesson plans supported by RVLs and (b) to validate this metadata schema with 82
European school science teachers that was performed in the framework of a major European Initiative
namely, the Go-Lab project’, so as to identify which metadata elements are considered important when
science teachers are searching for lesson plans supported by RVLs in web-based repositories.

The remainder of the paper is structured as follows. Following this introduction, section 2 reviews existing
repositories of school education science lesson plans supported by RVLs and performs an analysis of the
metadata elements used by these repositories towards identifying common metadata elements. Section 3
presents the proposed metadata schema for characterizing RVL-supported school science education lesson
plans, which consists of the synthesis of the metadata elements identified in section 2. Section 4, presents the
methodology that was followed for validating the proposed metadata schema. Section 5 presents and discusses
the validation results. Finally, we discuss our main conclusions and our future work in this agenda

2. REVIEW OF REPOSITORIES OF LESSON PLANS SUPPORTED BY
RVLS

The aim of this section is to review existing repositories of school science education lesson plans supported
by RVLs and identify common metadata elements used for characterizing these lesson plans. A set of ten
(10) repositories is reviewed. These repositories have been selected because their purpose is twofold: (a) they
store and provide searching facilities for RVLs and (b) they store and provide searching facilities for lesson
plans supported by these RVLs. As a result, we consider them as the most appropriate for review towards
defining our proposed metadata schema. Table 1 presents the existing repositories that were reviewed, the
number of lesson plans that they store (at the time of our study), as well as the number of metadata elements
used by each repository for characterizing its lesson plans.

Table 1. Overview of Existing Repositories of Lesson Plans supported by RVLs

# Lesson # Metadata Elements

No Name Repository URL Plans? used
1 PhET http://phet.colorado.edu 552 13
2 Labshare http://www.labshare.edu.au/ 12 13
3 Explore Learning http://www.explorelearning.com 478 13
4 Open Sources Physics http://www.compadre.org/osp 355 12
5 Lab2Go http://www.lab2go.net N/A 11
6 ChemCollective http://www.chemcollective.org/ 55 10
7 Intel Educz;t_lroEnNIT esources - http://inteleducationresources.intel.co.uk/index.aspx 264 10
8 iLabCentral http://ilabcentral.org 21 10
9 Molecular Workbench http://mw.concord.org/ 75 3
10 Remotely Controlled http://rcl-munich.informatik.unibw-muenchen.de 17 3

Laboratories (RCL)

! http://www.go-lab-project.eu/
2 Data retrieved on 22/5/2015
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As Table 1 depicts, the number of metadata elements used by the different repositories to characterize the
RVL-supported school science education lesson plans that they store, varies from a small number of elements
(namely, 3 elements) to a larger number of elements (namely, 13 elements). This is due to the fact that each
repository uses its own customized metadata schema for characterizing the RVL-supported school science
education lesson plans that it stores without following a specific metadata standard (such as IEEE LOM
(IEEE LTSC, 2005)). As a result, some of the metadata schemas adopted by the examined repositories are
richer than others. Moreover, in some cases a metadata element used by the metadata schema adopted by one
repository might not be used by others. To this end, in order to come up with an initial proposal about a
metadata schema of lesson plans supported by RVLs, we harmonized the lesson plan’s metadata elements
used by the repositories presented in Table 1 and we produced a master list (comprising a synthesis of the
different metadata elements used by the examined repositories), which is presented in the next section.

3. PROPOSED METADATA SCHEMA OF LESSON PLANS SUPPORTED
BY RVLS

As already mentioned, the starting point for developing our proposed initial metadata schema was the
outcomes of the study of the metadata schemas of existing repositories of RVL-supported science education
lesson plans presented in section 2. Table 2 presents our proposed initial metadata schema which consists of
the synthesis of metadata elements identified from the review presented in section 2. Moreover, Table 2

presents for each metadata element the frequency of use at the repositories that were reviewed in section 2.

Table 2. Proposed Metadata Schema of Lesson Plans supported by RVLs

. Taxonomy Usage
No Element Name Description Available?  Frequency
1 Title This metadata element refers to the title of the lesson plan No 10 (100%)
2 URL This metadata element provides a URL for accessing the lesson plan No 10 (100%)
3 Description This metadata element provides a textual description of the lesson plan No 8 (80%)
4 Subject Domain This metadata element refers to the lesson plan’s subject domain Yes 8 (80%)
5 Lab(s) Used This metadata element denotes the online labs used in the lesson plan Yes 8 (80%)
6 Owner(s) and This metadata element provides information about the owner, as well as No 8 (80%)
Contributor(s) entities that have contributed to the authoring of the lesson plan
Additional This metadata element describes additional supportive material that can
7 - facilitate teachers to deliver the lesson (based on the lesson plan) and No 8 (80%)
Materials included
students to execute the lesson
8 Language(s) Th|§ metafjata element refers to the languages that the lesson plan is Yes 7 (70%)
available in.
9 Age Range This metadata element refers to the age range for which the lesson plan Yes 7 (70%)
can be used.
10 Keyword(s) This metadata element refers to a set of terms that characterize the content No 5 (50%)
of the lesson plan
11 Status ;I'hls metadata element provides information about the current status of the Yes 4 (40%)
esson plan.
12 Edu'catl'onal This metadata element refers to the educational objectives that the lesson Yes 3 (30%)
Objectives plan addresses
Organizational This metadata element refers to the requirements that are needed in order
13 - h p No 3 (30%)
Requirements to carry out the lesson plan without troubleshooting.
14 Level of Difficulty ~ This metadata element refers to the level of difficulty of the lesson plan. Yes 2 (20%)
15 Averagq Learning Thls'met'adata element refers to the amount of time that the lesson plan Yes 2 (20%)
Time requires in order to be completed
16 Group Learning This metadata element indicates whether the lesson plan follows a specific Yes 2 (20%)
Method used group learning method (such as jigsaw, changing hats etc) °
18 Access Rights This metadata element refers to the lesson plan’s access permissions Yes 1 (10%)
This metadata element refers to the level of interaction the lesson plan
18  Level of Interaction  offers in terms of (a) variables manipulation during experimentation and Yes 1 (10%)
(b) interaction and collaboration with peers
19 Students’ prior This metadata element refers to students’ prior knowledge in order to Yes 1 (10%)

Knowledge

execute the lesson
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As we can notice from Table 2, our proposed initial metadata schema includes 19 metadata elements. 10
out of 19 metadata elements are used in more than fifty percent (50%) of the repositories that were reviewed
in section 2, whereas 9 out of 19 metadata elements are used in less than fifty percent (50%) of the reviewed
repositories. The proposed metadata schema has been used for storing and classifying lesson plans in a
web-based repository, namely the Go-Lab Repository (http://www.golabz.eu/) developed in the framework of
the Go-Lab Project and presented in (Dikke et al., 2014). The Go-Lab project (http://www.go-lab-project.eu/)
aims to establish an online portal, namely the Go-Lab Portal that will facilitate the federation of existing
virtual and remote labs (de Jong et al., 2014; Govaerts et al., 2013). In the context of the Go-Lab project, a
lesson plan comprises (a) a set of technology-supported activities structured in inquiry phases that follow
parts of the full inquiry-based teaching model and they are executed individually by the students with the
support of the Go-Lab Portal and the RVLs that includes (this set of activities is referred to as an inquiry
learning space-1LS) and (b) a set of supplemental activities to the aforementioned technology-supported
activities, which are not supported by technology and they are executed by the teacher or the students
(individually or at groups) (de Jong et al., 2014). The Go-Lab Repository is part of the Go-Lab portal, it has
been populated with 137° RVL-supported science education lesson plans, and provides functionalities for
facilitating search and retrieval of these lesson plans by school science teachers.

4. VALIDATING THE PROPOSED METADATA SCHEMA OF LESSON
PLANS SUPPORTED BY RVLS

4.1 Related Studies

In order to develop our methodology for validating our proposed metadata schema, we reviewed existing
works on validating metadata schemas with real users Since there are not related works that focus on
validating metadata schemas for lesson plans supported by RVLs, the review is performed on related works
for validating metadata schemas for educational resources in general. Table 3, presents briefly these studies
along with their basic parameters.

Table 3. Studies on Validating Metadata Schemas of Educational Resources

Study Application Domain Validation Instrument Users
Palavitsinis et al. (2009) Agriculture and Agroecology Questionnaire Subject Domain Experts
Krull et al. (2006) Interdisciplinary Questionnaire Teachers/Trainers

s . . Subject Domain Experts and
Howarth (2003) Interdisciplinary Questionnaire Teachers/Trainers
Questionnaire &

Carey et al. (2002) Interdisciplinary Interview

Subject Domain Experts

As we can notice from Table 3, commonly used validation instruments are questionnaires through which
end-users (teachers/trainers or subject domain experts) are asked to validate one by one the various metadata
elements of the proposed metadata schema. As a result, a similar methodology has been followed in our case
and it is described in details in the next section.

4.2 Study Methodology

4.2.1 Sample

The study was conducted with N=82 European School science teachers who were invited to be part of the
Go-Lab Project pilot activities. Our sample included school science teachers from thirteen (13) European
member states. Moreover, in our sample there was a gender balance between the participants (52% female,
48% male). The majority of the participants were experienced science teachers (69% of the participants had
more than 6 years of teaching experience). Furthermore, almost all science education school teachers in our

% Data retrieved on 13/7/2015
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sample were experienced in using ICT for their daily teaching activities and the majority of them had
previous experience in working with RVLs (66% using virtual labs and 23% using remote labs). Finally, 61%
of them have at least a master's degree. Thus, overall we consider that our sample is well selected for the
purpose of our study.

4.2.2 Procedure

In order to validate the proposed metadata schema, we provided to the participated science teachers a
questionnaire. The aim of the questionnaire was to collect participants’ opinions on the importance of certain
metadata elements from our proposed metadata schema. More precisely, the teachers were asked to rate each
metadata element with a five-point like scale, where 1 denotes “low importance” and 5 denotes “high
importance” for the following there different contexts of use: (a) importance of metadata elements within the
context of “making a general search for lesson plans” in the Go-Lab repository, (b) importance of metadata
elements within the context of “filtering search results for lesson plans” in the Go-Lab repository and (c)
importance of metadata elements within the context of “viewing the preview page of a Go-Lab lesson plan”
in the Go-Lab repository
It should be noted that out of the 19 elements that are part of the metadata model, 17 were included in the
questionnaire. Elements such as “Location URL” and “Description” were not included in the questionnaire,
because we consider them essential for our proposed metadata model and thus no further investigation was
needed on validating their importance. In order to receive feedback from the participants based on the
questionnaire that was designed, appropriate workshops were organized that had the following structure:
= During the workshops: all participants attended a demonstration of the Go-Lab repository. More
specifically, the main functionalities of the repository, as well as the search and retrieval facilities
were presented, along with the lesson plans that were stored in the repository. Moreover, all
participants could navigate within the Go-Lab repository during the workshop, through their
personal devices (laptops or tablets) and use it themselves directly. Thus, they had a concrete idea of
how lesson plan’s metadata elements have been deployed within the Go-Lab repository.
= After the workshops: all participants were asked to rate the lesson plan’s metadata elements by
completing the designed questionnaire.

5. RESULTS

This section presents quantitative data analysis results for participants’ feedback regarding the importance of
lesson plan’s metadata elements (see Table 4) for the different contexts of use (as described in section 4.2.1).

Table 4. Ranking of the Importance of Metadata Elements

Making a General Search Filtering Search Results Viewing the Preview Page
Ranking
Metadata Element Mean  SD Metadata Element Mean  SD Metadata Mean  SD
Element
1 Title 439 084 Title 4,40 0,68 Lab(s)used 445 0,69
2 Subject Domain 4,28 0,91 Keyword(s) 4,38 0,75 Title 4,39 0,86
3 Keyword(s) 4,18 1,06 Language(s) 4,30 0,87 Subject Domain 4,22 0,95
4 Lab(s) used 4,17 0,91 Lab(s) used 4,29 0,79 Language(s) 4,20 0,99
5 Language(s) 4,17 0,83 Subject Domain 4,21 0,77 Keyword(s) 4,16 0,90
6  AgeRange 415 093 AgeRange 412 075 Organizational 409 1,05
Requirements
7 Educational objectives 3g7 1,05 Organizational 398 0,97 AgeRange 407 1,00
Requirements
8 Stdents’ priorknowledge 376 1,00 ‘\veragelearning 396 1,02 Cducational 401 1,00
time objectives
9 Average learning time 370 1,01 Students’ prior 392 103 Status 401 1,20

knowledge
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10 Orgar_nzatlonal 3,70 0,98 Addmonal materials 3,90 1,03 Addlt!onal 400 1,04
Requirements included materials
Educational Students’ prior
11 Status 3,65 1,17 objectives 3,89 0,89 knowledge 3,94 1,11
Collaborative learning Average learning
12 method used 3,63 1,11 Status 3,89 1,14 time 3,93 1,13
13 Additional materials 363 104 Level ofinteraction 386 097 -°velof 388 107
' ' ' ' interaction ' '
Collaborative
14 Level of interaction 3,58 0,99 Level of difficulty 3,86 1,05 learning method 3,84 1,12
used
Collaborative
15 Level of difficulty 3,57 0,99 learning method 3,68 0,95 Level of difficulty 3,77 1,16
used
16 Access rights 3,43 1,17  Access rights 3,43 1,17  Access rights 3,65 1,27
17 Ownerand Contributor(s) 310 1,24 OWwnerand 323 124 OWnerand 331 137

Contributor(s) Contributor(s)

It is worth noticing that no elements received very low score, in fact, the lowest score in average was 3.10
- corresponding to element “Owner and Contributor(s)” (for the context of use related to general search for
lesson plans in the Go-Lab repository), which is still on the positive side of the likert scale. Thus, an overall
indication could be that none of the metadata elements can be regarded as non-important and our proposed
metadata schema can be considered as valid and useful for the science teachers participated in our study.
Nevertheless, besides this general indication, it is worth further analyzing the ranking of the metadata
elements based on their average score for each context of use. More specifically, as we can notice from Table
4, there are some elements which are highly ranked across all three contexts of use. These elements are (as
presented in Table 5): (a) “Title” (1-2-1: ranked 1st for the context of use related to making a general search
for lesson plans in the Go-Lab Repository, 1st for the context of use that was related to filtering search
results of lesson plans in the Go-Lab Repository and 2nd for the context of use that was related to viewing
the preview page of a lesson plan in the Go-Lab Repository), (b) “Lab(s) used” (4-4-1), (c) “Subject
Domain” (2-5-3), (d) “Keywords” (3-2-5), (e) “Language(s)” (5-3-4) and (f) “Age Range” (6-6-7).

Table 5. Highly Ranked Lesson Plan Metadata Elements across all three Contexts of Use

General Search Filtering Preview Page

No Metadata Element (Average Value - (Average Value - (Average Value -
Rank) Rank) Rank)
1 Title 4,39 (1) 4,40 (1) 4,39 (2)
2 Labs used 4,17 (4) 4,29 (4) 4,45 (1)
3 Subject Domain 4,28 (2) 4,21 (5) 4,22 (3)
4 Keyword(s) 4,18 (3) 4,38(2) 4,16 (5)
5 Language(s) 4,17 (5) 4,30 (3) 4,20 (4)
6 Age Range 4,15 (6) 4,12 (6) 4,07 (7)

Based on these results presented in Table 5, we can identify that:

= Science teachers are interested in searching lesson plans using the title and the languages used in the
lesson plans. This was an expected finding since these elements are very general and they are very
important in any type of search performed on web based repositories of educational resources as
highlighted by other studies (Tsourlidaki et al., 2015; Palavitsinis et al. 2009; Krull et al. 2006)

= Science teachers are interested in searching lesson plans that are developed around specific online
labs that they are probably competent in using.

= Science teachers are interested in searching lesson plans with metadata elements that are mapped to
the science curriculum. These elements are 3 out of the 6 most highly ranked elements (namely,
subject domain, keywords and age range).
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On the other hand, the elements that were ranked low across all three contexts were the following (as
presented in Table 6): (a) “Lesson Plan Owner and Contributors” (18-18-18), (b) “Lesson Plan Access
Rights” (17-17-17), (c) “Level of Difficulty” (16-14-16) and (d) “Level of Interaction” (15-13-13).

Table 6. Lowest Ranked Lesson Plan Metadata Elements across all three Contexts of Use

General Search Filtering Preview Page
No Metadata Element (Average Value - (Average Value - (Average Value -
Rank) Rank) Rank)
Owner and

1 Contributor(s) 3,10 (18) 3,23(18) 3,31(18)

2 Access Rights 3,43 (17) 3,43 (17) 3,65 (17)

3 Level of Difficulty 3,57 (16) 3,86 (14) 3,77 (16)

4 Level of Interaction 3,58 (15) 3,86 (13) 3,88 (13)

Nevertheless, the average scores (as presented in Table 6) of these metadata did not call for an automatic
elimination from the list of metadata elements of our proposed metadata schema. Moreover, we can identify
that it makes sense that “Lesson Plan Owner and Contributors” and “Lesson Plan Access Rights” metadata
elements are at the bottom of the ranking list since they do not offer rich information in order to facilitate the
selection of a certain Lesson Plan, but they are essential in order to give credits to the owner of the offered
Lesson Plan and to clarify the access rights in order to avoid legal issues.

6. CONCLUSIONS AND FUTURE WORK

Building on an identified need of science teachers to be able to find and select lesson plans supported by
RVLs, in an efficient and effective way, the main contribution of the paper is the proposal for a metadata
schema that can be used for characterizing lesson plans supported by RVLs. Moreover, the validation of this
metadata schema with 82 European school science teachers demonstrated (a) the added value of the proposed
metadata schema and (b) important elements are those that describe the RVLs utilized by a lesson plan, as
well as those metadata elements that provide a concrete mapping to the science curriculum (namely, subject
domain, keywords and age range).

Future work will focus on two main strands. First, we aim to collect teachers’ search logs through the
Go-Lab repository and analyze them for validating further the significance of the metadata elements of our
proposed metadata schema. Secondly, we aim to combine the proposed metadata schema for lesson plans
supported by RVLs with our previous work on describing RVLs with appropriate metadata (Zervas et al.,
2014) towards developing decision support systems that will facilitate science teachers to select appropriate
RVLs during the lesson planning process. An initial work towards this direction was reported in Zervas et al.
(2015) and it could be significantly enhanced by incorporating the results of this study.
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ABSTRACT

The purpose of this study was to investigate if students are prepared to release any personal data in order to inform
learning analytics systems. Besides the well-documented benefits of learning analytics, serious concerns and challenges
are associated with the application of these data driven systems. Most notably, empirical evidence regarding privacy
issues for learning analytics is next to nothing. A total of 330 university students participated in an exploratory study
confronting them with learning analytics systems and associated issues of control of data and sharing of information.
Findings indicate that sharing of data for educational purposes is correlated to study related constructs, usage of Internet,
awareness of control over data, and expected benefits from a learning analytics system. Based on the relationship
between the willingness to release personal data for learning analytics systems and various constructs closely related to
individual characteristics of students it is concluded that students need to be equally involved when implementing
learning analytics systems at higher education institutions.

KEYWORDS

Learning analytics; higher education; control over data; transparency

1. INTRODUCTION

Massive administrative, systems, academic, and personal data within educational settings and higher
education institutions are becoming more and more available. These vast amounts of educational information
provide new opportunities to improve administrative decision-making as well as to facilitate learning and
instruction. Learning analytics uses dynamic information about learners and learning environments,
assessing, eliciting and analyzing it, for real-time modeling, prediction, and optimization of learning
processes, learning environments, and educational decision-making (Ifenthaler, 2015).

Serious concerns and challenges are associated with the application of learning analytics (Pardo &
Siemens, 2014). For instance, not all educational data is relevant and equivalent. Therefore, the validity of
data and its analyses is critical for generating useful summative, real-time, and predictive insights
(Macfadyen & Dawson, 2012). Furthermore, limited access to educational data may generate disadvantages
for involved stakeholders. For example, invalid forecasts may lead to inefficient decisions and unforeseen
problems (Ifenthaler & Widanapathirana, 2014). Moreover, ethical and privacy issues are associated with the
use of educational data for learning analytics. That implies how personal data are collected and stored as well
as how they are analyzed and presented to different stakeholders (Slade & Prinsloo, 2013).

Currently, most research towards privacy issues in learning analytics refers to guidelines from other
disciplines such as Internet security or medical environments (Pardo & Siemens, 2014). However, due to the
contextual characteristics of privacy an adoption from other contexts is not recommendable (Nissenbaum,
2004). More importantly, empirical evidence regarding privacy issues for learning analytics is scarce.
Therefore, the purpose of this exploratory study was to investigate if students are willing to release any
personal data for informing learning analytics systems.

11
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2. RELEASE OF PERSONAL DATA

2.1 Privacy in the Digital World

The most general definition of privacy is freedom from interference or intrusion (Warren & Brandeis, 1890).
A legal definition of the concept of privacy is a person’s right to control access to his or her personal
information (Gonzalez, 2015). More precisely, privacy is a combination of control and limitations, which
implies the possibility of individuals to influence the flow of their personal information and to hamper others
to access their information (Heath, 2014).

Within the digital world, this view on privacy seems to be no longer valid. Many individuals are willing
to share personal information without being aware of who has access to the provided data and how the data
will be used as well as how to control ownership of the provided data (Solove, 2004). Accordingly, data are
generated and provided automatically through online systems which limits the control and ownership of
personal information in the digital world (Slade & Prinsloo, 2013). Only recently, this phenomenon has been
adopted by higher education institutions through the implementation of learning analytics.

2.2 Privacy Principles for Learning Analytics

Higher education institutions have always used a variety of data about students, such as socio-demographic
information, higher education entrance qualification grades, or pass and fail rates, for academic
decision-making as well as resource allocation (Long & Siemens, 2011; Prinsloo & Slade, 2014). Such data
can help to successfully predict dropout rates of first-year students and implement strategies to support
learning and instruction as well as to retain students (Tinto, 2005).

Accordingly, advanced digital technologies and learning analytics systems enable higher education
institutions to collect dynamic real-time data from all student activity within the higher education institutions’
systems which offers huge potential for personalized and adaptive learning experiences and support (Berland,
Baker, & Bilkstein, 2014). Consequently, higher education institutions are required to address privacy issues
linked to learning analytics: They need to define who gets access to which data, where and how long will the
data be stored, and which procedures and algorithms are implemented to further use the available data.

Slade and Prinsloo (2013) as well as Pardo and Siemens (2014) established several principles for privacy
and ethics in learning analytics. They highlight the active role of students in their learning process, the
temporary character of data, the incompleteness of data on which learning analytics are executed,
transparency regarding data use, as well as purpose, analyzes, access, control, and ownership of the data.
However, empirical evidence toward student perceptions of privacy principles related to learning analytics is
lacking.

2.3 Purpose of the Study

Empirical research is currently addressing the validity and effectiveness of learning analytics systems for
learning, instruction, and educational decision-making (Ali, Hatala, GaSevi¢, & Jovanovi¢, 2012; GaSevic,
Dawson, & Siemens, 2015; Ifenthaler & Widanapathirana, 2014). In contrast, ethics and privacy issues in
learning analytics are in an early stage of research (Pardo & Siemens, 2014).

In this regard, the purpose of this exploratory study was to investigate if students are willing to release
any personal data for informing learning analytics systems and if other constructs such as study interest and
use of Internet are related.

It is argued that first year students have to adjust to different learning and teaching requirements, manage
workloads and course loads, as well as matching the universities” expectations and personal interest (Bowles,
Fisher, McPhail, Rosenstreich, & Dobson, 2014). Learning analytics may provide scaffolds to overcome the
before mentioned hurdles especially in the first year of university studies. Specifically, we assume that
divulging personal information within learning analytics systems is related to study related constructs such as
year of study (Hypothesis 1a), course load (Hypothesis 1b), and study interest (Hypothesis 1c).

12
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Another factor which may influence the use and acceptance of learning analytics are the students’
technology competencies (Kennedy, Judd, Churchward, Gray, & Krause, 2008). It is increasingly recognized
that a majority of students possess a core set of technology-based competencies, however, no empirical
evidence exists how these competencies influence the use and acceptance of learning analytics systems. For
example, Trepte, Dienlin, and Reinecke (2013) report that students who frequently use social media tools are
more open to disclose personal information in online environments. Therefore, we assume that releasing any
personal data for learning analytics systems is related to the students’ percentage of use of the Internet for
learning (Hypothesis 2a) and social media (Hypothesis 2b).

Students’ trust and control with regard to online systems in general and learning analytics systems in
particular may be another factor guiding the use and acceptance of learning analytics (Ennen, Stark, &
Lassiter, 2015; Nam, 2014). We also assume that student’s willingness to provide personal data is related to
their anticipated control over data (Hypothesis 3).

Last, students may disclose personal data for learning analytics systems if the overall benefits for learning
are greater than the assessed risk of releasing personal data (Culnan & Bies, 2003). We assume that releasing
personal data for learning analytics systems is related to the anticipated benefits from a specific learning
management system (Hypothesis 4).

3. METHOD

3.1 Participants and Design

The study was designed as an online laboratory study implemented on the university’s server and conducted
in June 2015. Participants received one credit hour for participating in the study.

The initial dataset consisted of 333 responses. After removing incomplete responses, the final dataset
included N = 330 valid responses (223 female, 107 male). The average age of the participants was 22.75
years (SD = 3.77). The majority of the participants studied in the Bachelors program (80%), with 20% of the
participants studying in the Masters program. The average course load in the current semester was 5 courses
(SD = 1.70). Participants reported that 33% of their Internet use was for learning, 33% was for social
networking, 26% for entertainment, and 8% for work.

3.2 Instruments

3.2.1 Study Interest Questionnaire

The study interest questionnaire (FSI; Schiefele, Krapp, Wild, & Winteler, 1993) includes 18 items
(Schiefele, Krapp, Wild & Winteler, 1993) which focus on study-related interest such as feeling- and value-
related valences as well as intrinsic orientation (Cronbach’s o = .90). All items were answered on a five-point
Likert scale (1 = not at all important; 2 = not important; 3 = neither important nor unimportant;
4 = important; 5 = very important).

3.2.2 Technology Affinity Scale

The technology affinity scale (TAS) focuses on information behavior to indicate educationally relevant
activity, such as information seeking and sharing (Mills, Knezek, & Wakefield, 2013). TAS consists of 22
items which were answered on a five-point Likert scale (1 = not at all important; 2 = not important;
3 = neither important nor unimportant; 4 = important; 5 = very important) (Cronbach’s o = .645).

3.2.3 Control over Data Scale

The control over data scale (COD) focuses on access, control, and use of data in learning analytics systems,
including four subscales: 1. Privacy of data (PLA; 5 items; Cronbach’s a = .78), 2. Transparency of data
(TAD; 8 items; Cronbach’s o = .72), 3. Access of data (AOD; 11 items; Cronbach’s o = .83), and 4. Terms
of agreement (TOA; 6 items; Cronbach’s a = .73). All items were answered on a five-point Likert scale
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(1 = not at all important; 2 = not important; 3 = neither important nor unimportant; 4 = important; 5 = very
important).

3.2.4 Sharing of Data Questionnaire

The sharing of data questionnaire (SOD) focuses on specific personal information participants are willing to
share in learning analytics systems, such as date of birth, educational history (self and parents), online
behavior, academic performance, library usage, etc. The 28 items are answered on a Thurstone scale
(1 = agree, 0 = do not agree; Cronbach’s o =.74).

3.2.5 Demographic Information

Demographic information included age, gender, Internet usage for learning and social media, years of study,
study major, course load, etc.

3.3 Learning Analytics Systems

Three different examples of learning analytics systems were presented to the participants. The first example
was based on the Course Signals project including simple visual aids such as completion of assignments,
participation in discussion (Pistilli & Arnold, 2010). The second example included a dashboard showing
general information about the student, average activities over time (e.g. submissions, learning time, logins,
interactivity), and average performance comparison across study major and university. The third example
provided detailed insights into learning and performance including personalized content and activity
recommendation (e.g. reading materials), self-assessments, predictive course mastery, suggestions for social
interaction, and performance comparisons. Participants rated each of the examples regarding acceptance of
the learning analytics system and expected benefits for learning (ALA; 10 items; Cronbach’s o = .89).

3.4 Procedure

Over a period of two weeks in June 2015, students were invited to participate in the laboratory study which
included three parts. In the first part, participants received a general introduction regarding learning analytics
and use of personal data in digital university systems. Then they completed the study interest questionnaire
(FSI; 18 items; 8 minutes) and the technology affinity scale (TAS; 22 items; 10 minutes). In the second part,
participants were confronted with three different learning analytics systems. After a short time to familiarize
with each of the learning analytics system, they were asked to rate acceptance and expected use for learning
of the learning analytics systems as well as to compare the three different systems (30 minutes). In the third
part, participants completed the control over data scale (COD; 30 items; 20 minutes) and the sharing of data
questionnaire (SOD; 28 items; 20 minutes). Finally, participants reported their demographic information
(14 items; 7 minutes).

4. RESULTS

Table 1 shows the zero-order correlations among the variables with regard to the first set of hypotheses.
Students’ study year was negatively related to their course load, as was their percentage of Internet use for
social media. Students’ study year was positively related to their percentage of Internet use for learning, as
was their anticipated control over data. Their study interest was related to their anticipated control over data.
Additionally, their percentage of Internet use for learning was positively related to their anticipated control
over data as well as their expected benefits of the learning analytics system. Finally, students’ anticipated
control over data was positively related to their expected benefits of the learning analytics system.

A hierarchical regression analysis was used to determine whether study related variables (SY, CL, FSI),
Internet usage (IUL, 1US), control over data (COD), and expected benefits of learning analytics systems
(BLA) were significant predictors of sharing of data for a specific learning analytics system (SOD;
dependent variable). Table 2 shows the four steps of entering data into the equation. The final regression
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model explained a statistically significant amount of variance in sharing of data (SOD), AR* = .370,

F(7, 329) = 28.58, p < .001.

Table 1. Descriptives and zero-order correlations for study related variables, Internet usage variables, and data as well
as learning analytics related variables (N = 330)

Variable 1 2 3 4 5 6 7
1. Study year (SY) -

2. Course load (CL) -.378***

3. Study interest (FSI) -.008 .071 -

4. Internet use for learning 123* -.076 .014 -

(lUL)

5. Internet use for social media -.156**  .023 -.066 -.032 -

(1US)

6. Control over data (COD) 141%* -.038 A11* 290*** 007 -

7. Benefits of learning analytics .076 -.017 -.009 .630***  -.006 362%*F* -
system (BLA)

M 3.58 5.36 2.99 35.00 32.95 271 3.13
SD 2.30 1.70 .28 21.21 20.43 .39 .97

Note. * p <.05, ** p< .01, *** p <.001

Table 2. Regression analysis predicting sharing of data on study related variables, Internet usage, control over data, and
expected benefits of learning analytics systems (N = 330)

R? AR? B SEB B
Step 1 .038 .029
Study year (SY) .538 170 .186**
Course load (CL) -.081 231 726
Study interest (FSI) -.094 1.295 .942
Step 2 322 311
Study year (SY) 432 .145 .149**
Course load (CL) .010 .195 .002
Study interest (FSI) -.127 1.093 -.005
Internet use for learning (IUL) .165 .014 525***
Internet use for social media (IUS) .040 .015 122%*
Step 3 .352 .340
Study year (SY) .366 143 127*
Course load (CL) -.005 191 -.001
Study interest (FSI) -.609 1.077 -.026
Internet use for learning (IUL) .149 .015 R
Internet use for social media (IUS) .037 .015 114*
Control over data (COD) 3.144 .806 .185***
Step 4 .383 .370
Study year (SY) 373 .140 .129**
Course load (CL) -.035 .186 -.009
Study interest (FSI) -.376 1.054 -.016
Internet use for learning (IUL) .106 .018 .339***
Internet use for social media (IUS) .037 .014 113*
Control over data (COD) 2.339 .813 .138**
Benefits of learning analytics system (BLA) 1.606 400 234> **

Note. * p < .05, ** p< .01, *** p <.001

Specifically, students’ study year (SY) positively predicted their willingness to share personal data for a
specific learning analytics system (SOD), indicating that the higher the study year (SY), the higher the
students’ liberality to provide personal data for educational purposes. Accordingly, Hypothesis la is

accepted.
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The percentage of Internet usage for learning (IUL) and social media (IUS) positively predicted the
students’ release of personal data for learning analytics purposes (SOD), indicating the higher the usage of
the Internet for learning and social media, the higher their disposition to share personal data for learning
analytics systems. Hence, Hypotheses 2a and 2b are accepted.

The student” awareness about control of data (COD) positively predicted their preparedness to share
personal data for a specific learning analytics system (SOD), indicating that the higher the awareness about
the control of personal data, the higher their disposition to share personal data for learning analytics systems.
Thus, Hypothesis 3 is accepted.

The expected benefits of a learning analytics system (BLA) positively predicted the students’ release of
personal data for learning analytics purposes (SOD), indicating the higher the expected benefit of the learning
analytics system, the higher the readiness to provide personal data for learning analytics purposes.
Consequently, Hypothesis 4 is accepted. As shown in Table 2, no significant correlations were found for
course load (CL) and study interest (FSI). So, Hypotheses 1b and 1c are rejected.

5. DISCUSSION

At a time of growing interest in learning analytics systems of higher education institutions, it is important to
understand the implications of privacy principles to ensure that implemented systems are able to facilitate
learning, instruction, and academic decision-making and do not impair students perceptions of privacy. To a
large extend, students are the producers of data used in learning analytics systems, however, passive
recipients of information provided in dashboards (Prinsloo & Slade, 2014).

The findings of this exploratory study highlight an overall interest of students in learning analytics
systems. As students mature in their higher education studies they seem to be more aware of the context of
sharing educational data (Bailey, Ifenthaler, Gosper, Kretzschmar, & Ware, 2015). To make the benefits of
learning analytics and emphasize the need of sharing data within the learning analytics system to first year
students, tutoring systems and/or training sessions need to be implemented accordingly.

Students spend a large amount of time for using the Internet for learning and social media activities. Not
surprisingly, spending time on the Internet is associated with the openness of sharing data for learning
analytics systems. This effect may be explained by trust students generate with regard to online systems in
general and learning analytics systems in particular (Ennen et al., 2015). The relationships between perceived
control over personal data and expected benefits as well as sharing personal data is closely related to the
phenomenon of trust (Nam, 2014). These findings indicate that a high computer literacy is prerequisite for
the acceptance of learning analytics as well as the willingness to share data and should be systematically
trained.

From a holistic point of view, learning analytics may provide multiple benefits for higher education
institutions and for involved stakeholders and different data analytics strategies can be applied to produce
summative, real-time and predictive insights (Ifenthaler, 2015). For example, students may use summative
learning analytics implemented as an interactive dashboard to analyze learning outcomes of individual
courses after completing a semester of study or track their progress towards self-defined goals (e.g., credit
points). Students may also be able to compare their own learning paths and outcomes between individual
units or courses. This may enable students to understand their learning habits and to adjust their learning
strategies as well as private habits in order to be successful in their studies. On the same dashboard or within
a learning management system, students may receive real-time learning analytics information based on their
currently available data. Automated interventions may point them to learning materials and tips for
progressing further in a particular study unit. Students may take self-assessment on a specific topic and
receive just-in-time feedback or get recommendations to participate in online discussions or connect to peers
using preferred social media. Predictive learning analytics for students may help to optimize the learning
path in a specific study unit by providing them probabilities of success when choosing a particular pathway.
Such predictions are expected to increase the overall engagement and success rates of students (Ifenthaler,
2015).

However, reliable and valid learning analytics systems require rich and current information of students
including personal characteristics and preferences, academic performance, educational pathways and logfiles
of various online learning systems. If the underlying learning analytics algorithms do not have access to the
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required information, the above-described benefits cannot be produced. While higher education institutions
implement learning analytics systems, students may find themselves in a dilemma situation concerning the
divulgence of personal information for learning analytic systems. In order to overcome such a dilemma
situation, it is necessary to provide students transparency of the implemented learning analytics system and
its underlying algorithms, as well as clear guidelines towards access, analysis, control, ownership and use of
relevant data.

6. CONCLUSION

Remaining questions such as who should get access to which data, where and how long will the data be
stored, which analyzes and deductions are conducted and are the students aware of the data collected from
them need to be discussed in prospective research. From an instructional design point of view, research may
focus on usability, personalization, and adaptivity of learning analytics systems. Understanding these factors
may be crucial for implementing learning analytics systems at higher education institutions. Student’s
computer literacy is expected to be a prerequisite for using learning analytics systems. Professional
development for learning analytics including transparency of underlying algorithms and involving all
relevant stakeholders in the development and implementation phases may help to increase trust and
acceptance in the systems.

Students are more than shattered bits of information given and produced while interacting with learning
analytics systems implemented by higher education institutions (Solove, 2004). Learning analytics may
reveal personal information and insights into an individual learning history, however, they are not accredited
and far from being unbiased, comprehensive, and valid.
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ABSTRACT

Questions often arise spontaneously in a curious mind, due to an observation about a new or unknown environment.
When an expert is right there, prepared to engage in dialog, this curiosity can be harnessed and converted into highly
effective, intrinsically motivated learning. This paper investigates how this kind of situated informal learning can be
realized in real-world settings with wearable technologies and the support of a remote learning companion. In particular,
we seek to understand how the use of different multimedia communication mediums impacts the quality of the interaction
with a remote teacher, and how these remote interactions compare with face-to-face, co-present learning. A prototype
system called TagAlong was developed with attention to features that facilitate dialog based on the visual environment. It
was developed to work robustly in the wild, depending only on widely-available components and infrastructure. A pilot
study was performed to learn about what characteristics are most important for successful interactions, as a basis for
further system development and a future full-scale study. We conclude that it is critical for system design to be informed
by (i) an analysis of the attentional burdens imposed by the system on both wearer and companion and (ii) a knowledge
of the strengths and weaknesses of co-present learning.

KEYWORDS

Informal learning, situated learning, remote learning, contextual memory, wearable technology

1. INTRODUCTION

Much of the practical and tacit everyday knowledge employed in workplaces is acquired on the job, through
learning-by-doing. One reason why this type of learning is highly effective is that knowledgeable coworkers
can be found nearby to not only assist in completing tasks at hand, but also to subsequently engage in broader
discourse, in which ideas from specific tasks are generalized and abstracted. That is, they use these task
examples as props to explain ideas that generalize to other tasks, explain the reasons behind procedures, and
so on. The physical elements at hand provide a point of reference for the learner to become curious and ask
follow-up questions, based not only on what the expert has chosen to highlight, but also on her independent
observations of the environment and apparatus. With a shared physical environment as a precondition, this
type of learning episode requires three attributes: the immediate need for assistance as impetus to start the
conversation, an expert available to assist, and the opportunity to seamlessly transition from an
assistance-focused dialog to a broader discussion through which deep knowledge exchange can happen.

We seek to broaden the applicability of this powerful episodic learning model in two ways. Firstly, we
seek to make it possible to learn in this way from an expert who is remote instead of co-present. This would
dramatically increase the reach of such interactions, so they could happen at any time in any physical or
geographic location. Secondly, we aim to apply this model not just to assistance and learning in workplaces
or communities of practice, but also to the myriad other contexts where curiosity may arise, not only out of
necessity. In general, this means engaging in dialog to answer and expound on questions that arise due to the
immediate physical surroundings. By supporting informal and exploratory learning in this way, we can move
towards a world where deep (human) learning can happen anywhere and everywhere, driven by the intrinsic
motivation of curiosity.

“ These authors contributed equally to this work.
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In this paper, we seek to investigate specifically what kind of system is necessary to facilitate a fluid
dialog between learner and remote expert, allowing each to make reference to specific physical objects in the
learner’s environment? Can such a system be made effective without being cumbersome or requiring
distracting device interactions? Can this be achieved today, building only on readily available devices and
infrastructure? This represents an exploratory phase of research, the goal of which is to inform the design of
future systems, as well as identify specific questions for future research, including full-scale studies that
employ such systems.

We designed a prototype system called TagAlong and performed a qualitative pilot study in which the
same task (discussing fine artwork) was performed with three different communication mediums: (i)
co-present (oral and gestural) communication, (ii) mobile phone-based video chat, and (iii) using the
TagAlong prototype system, utilizing synchronous audio in combination with still image capture and
annotation.

This paper is structured as follows: Section 2 discusses prior work and positions TagAlong within this
framework. This allows us to build on what is already known, as well as highlight the challenges that are
particular to our use case. Then, Section 3 presents the design goals for the TagAlong prototype system,
initial design, and enhancements based on the results of preliminary testing. Section 4 describes a pilot study
based on a learning scenario in an art museum. Section 5 talks about implications for future work, and
finally, Section 6 presents concluding remarks.

2. RELATED WORK

This work is situated at the intersection of learning, communication technology and wearable technology.
From a learning perspective, the theoretical underpinnings are based on the concepts of informal learning,
situated learning and contextual memory. Informal learning happens through curiosity or necessity within a
social or experiential context, and is unintentional from the perspective of the learner. Situated learning refers
to the acquisition of knowledge relevant to needs or actions at hand. In the field of language learning it has
been shown that students are more receptive to learning relevant vocabulary and phrases in such
circumstances (Brown 1987). Closely related is the theory of contextual memory, which holds that a person
is more likely to recall information when situated in a context analogous to the one where they were
originally exposed to it. This is explained by the presence of similar memory cues both at the time of
exposure and the time of retrieval (Tulving and Thomson 1973; Davies and Thomson 1988).

On the communication technology side some research has focused on use cases for collaboration with
shared subject matter, evaluating the usefulness of different communication capabilities and mediums. For
instance, Chastine et al. (Chastine et al. 2007) have looked at different configurations of physical and virtual
object representations in a collaborative 3D task, and investigated the impact of these representations in a
virtual environment. They found that a fundamental requirement is the ability for users to effectively refer to
artifacts within the shared environment. Ochsman et al. (Ochsman and Chapanis 1974) have investigated the
comparative value of audio, video, and text channels to support cooperative problem solving, concluding that
the audio channel is the most critical medium.

Other research has focused on audio/video conferencing use cases where the communication medium
primarily carries voice and video of the participants themselves. Isaacs et al. (Isaacs and Tang 1994)
evaluated video conferencing as compared to audio calling and concluded that there is significant social
value to seeing those you interact with, especially when the purpose is professional team-building. It
facilitates interpreting non-verbal information, noticing peripheral cues and expressing attitudes.

Even though video offers a rich communication medium and provides several advantages for interpreting
non-verbal information between collaborators when using desktop or personal computers, in the case of task
assistance or situated learning via a wearable devices, this might not be the case. For example, video of the
face of the user using a wearable device would be both difficult to capture and not add much value when the
purpose is to communicate about the environment. Careful attention must be given to what behaviors are
supported through the choice of medium and other affordances of the system.

Next we consider related work in wearable device interaction including assistance systems and
telepresence. The development of wearable computing was just burgeoning when a seminal work carried out
by Starner et al. (Starner et al. 1997) put forth the concept of computing that proactively assists a user. Early
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work such as that carried out by Feiner et al. (Feiner et al. 1997) looked specifically at how information could
be presented to users with wearable computers — highlighting the fact that the type of interactions required by
such systems are completely different from the ones required by desktops or mainframe computers.

Thereafter, researchers began to investigate how wearable systems could be used to facilitate remote
collaboration since, by their nature, they were able to track and convey information about the wearer’s
surrounding environment. For example, early work carried out by Mann (S. Mann 2000) shows that a mobile
system that gives very simple feedback in the wearer’s environment (a laser dot) can effectively be used to
experience visual collaborative telepresence. Among the disadvantages of this system are that (i) it is limited
to very simple feedback about the environment, (ii) this feedback is highly ephemeral, since any movement
by either wearer or companion results in moving the laser dot off target, and (iii) it is quite obtrusive, if not
dangerous, to those individuals in the immediate surroundings of the system due its utilization of a laser
pointer. Building on the TelePointer concept, Gurevich et al. (Gurevich et al. 2012) developed a system for
more sophisticated feedback called TeleAdvisor. TeleAdvisor is a stationary system that gives visual
feedback using a projector mounted on a robotic arm. It enables a remote helper to view and interact with the
workers’ workspace, while controlling the point of view.

3. TAGALONG SYSTEM

The TagAlong system is a mobile context-sharing system that runs on Google Glass and a mobile phone or
tablet. The system wearer can send still images on-demand to a remote companion or teacher, who can then
reply by annotating the source material and sending it back. Synchronous interaction is optionally supported
through the use of a real-time audio channel. In this section we describe the design goals, interaction design,
and architectural decisions that make the system work robustly in the wild.

3.1 Design Goals

As outlined above, the TagAlong prototype system is intended to be both well-adapted to facilitating dialog
about the wearer’s physical surroundings and usable in everyday settings. The latter requirement goes well
beyond what is necessary just to perform our experiment. Designing and building the system to be usable in
everyday settings makes our experimental results significant when considering (i) what kinds of systems can
be built into an everyday usage flow, without assuming mass adoption, and (ii) what device technology and
infrastructure are already here today. This way we can comment on how this will change in the immediate
term, as well as where it is most important to invest effort in both of these areas. Accordingly, our design
goals are as follows:

. Create a system that can be worn continuously and with minimal burden by the wearer, and can allow
both users (the wearer and the companion) interact with the system in a mobile setting.

. On the wearer side, the system should operate in the background requiring little of her attention. Giving
input to the system should incur little startup cost, and when information from companion wearer
arrives, it should be noticeable but not disruptive.

. Support synchronous interaction, so as to reap maximum benefit from high-engagement interactions
with the companion.

. Additionally, support asynchronous interactions. There is a spectrum from low-engagement,
low-bandwidth communication to high-engagement, high-bandwidth communication that needs to be
supported for in-the-wild usage.

. Allowing anyone with a smartphone to play the role of the companion, and accordingly develop a flow
for initiating interactions that is natural and requires a minimal amount of effort. This dramatically
increases the reach of real-world usage of the prototype system.
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3.2 Interaction Design

There are two user roles in the TagAlong system: (1) the wearer, who uses a Google Glass connected via
Bluetooth to an Android mobile device, (2) the companion, who is any person with a smartphone web
browser that the wearer connects with, as shown in Figure 1.

When the wearer wishes to interact with a remote companion, he uses the app to send a text message to
the desired companion to ask her to “connect”, or “opt-in” to a TagAlong session. As such, the session
through which the exchange of visual information happens is asynchronous and can last indefinitely (hours,
days, or weeks). The text message contains a link which, when clicked, opens a page that describes what the
companion is opting in to, and then allows her to confirm. Figure 2 shows the registration and connection
process for the TagAlong users. For interactions with synchronous audio, the wearer can call the companion
using the carrier network.

When the wearer wishes to take action by sending an image, she must press a button once to enter a
view-finder mode that opens a camera preview so that the wearer may take a picture using Google Glass. The
wearer presses a button to take a picture, and the companion receives a text message containing a url.
Clicking on the url causes opens up the image in a browser window and allows the companion to annotate
and edit the image. The companion can then send back the annotated image, which is displayed on the
wearer’s device and accompanied by an audio chime.

@ Weareropsns phone app. @ Wearer selects contact, @ Wearer begins registration.

Comp:
anno
pict

Wearer sends picture
of environment

Figure 1. Basic Information Flow in TagAlong System Figure 2. Interaction Initiation Flow

=

3.3 TagAlong Wearer Ul Enhancements

Exploratory usage of the initial implementation of TagAlong exposed a number of usability problems in the
wearer interface. We describe these problems and the features we introduced to address them.

3.3.1 Four-button Input

We found the native Glass touchpad to be both unreliable at detecting input events, as well as awkward to
operate in public settings (this awkwardness was heightened by the unreliability of event detection, when
repeated attempts needed to be made). For this reason we used a wireless slide changer remote as an input
device. This device is unobtrusive, can be easily stowed in a pocket or purse, and offers tactile feedback to
support eyes-free operation.

3.3.2 Status Notifications

In early trials of our system, a lack of feedback for the wearer left them uncertain of the state of the system.
We had used audio chimes to notify the user of progress — such as an image being captured aor successfully
uploaded to the server. In moderately noisy environments or with moderate attentional loads, it was easy to
miss these updates. Our enhanced design uses visual status indicators to indicating whether a message has
been sent and seen by the receiver. In exploratory trials, users reported better usability when status messages
were used.
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3.3.3 Viewfinder

Another important user interface choice was to use a viewfinder. The canonical use of the Google Glass
camera takes a picture without showing a live camera preview. In our exploratory trials, users complained
that they could not frame the picture sent to the remote companion, and this limited the effectiveness of these
pictures at communicating the object of their attention. Introducing a viewfinder allows the user to know
immediately both that the device is attempting to take a picture, and that the field of view is scoped and
aligned as desired.

4. PILOT STUDY: LEARNING FROM AN EXPERT

The goal of this study was to understand how the fully-mobile TagAlong system compares with video
streaming and face-to-face communication in terms of effectiveness at communicating about the visual
environment for learning purposes. The basic activity in the study is an informal learning dialog about a work
of art between an art expert and a novice.

4.1 Setup

A remote art expert interacts informally with a non-expert to convey knowledge about a specific work of art,
which the non-expert is in the presence of. No guidance is given to either party about how to initiate the
dialog. They interact using one of three conditions (i) TagAlong with live audio, (ii) video streaming on a
mobile phone with live audio, and (iii) co-present, face-to-face interaction. In the dialog that they have, either
party can determine the subject, questions can be asked, and clarifications requested.

Figure 3. Wearer in Pilot Study Figure 4. Companion in Pilot Study

In the TagAlong system condition, participants are connected with a live audio stream, and can use the
system to exchange images and annotations of the subject matter in the wearer’s environment as shown in
Figure 3 and Figure 4. The wearer’s interaction is hands-optional, since she only needs to use her hands when
she wants to send an image. No physical posture change is required for her to shift focus between the
system’s visual feedback and the world, and the input device can be operated eyes-free.

In the second condition, the “wearer” streams video from a hand-held mobile phone. The wearer and
companion are once again connected with a live audio stream. The video stream of the wearer’s rear-facing
phone camera is previewed on-screen and streamed real-time to the companion’s mobile phone. There is no
affordance for spatial annotation in the interface, but the wearer can physically point with his free hand to
indicate an object of interest.

In the third condition, learner and expert are co-present and communicate face-to-face. The two stand
next to each other in front of the painting and discuss.
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4.2 Procedure

We tested a total of four wearers, each with one of two art expert companions. The wearers were each
involved in two trials, and in each trial, the wearer and companion would discuss two works of art for five
minutes each. For each wearer, one of the two trials was TagAlong, and for the other trial, two participants
tried video streaming, while the other two tried face-to-face explanation. For each expert, the four art pieces
stayed the same across trials, but the order of the trial conditions was switched in subsequent trials with
respect to the TagAlong trial.

After both trials were completed, an in-depth interview lasting between 5 and 15 minutes was conducted
with both wearer and companion present. In addition, after each expert’s second trial, a solo follow-up
interview was performed, where she was asked to contrast the experience of explaining the same work of art
in the two different conditions, considering each work of art individually.

4.3 Results

First we compare results from the TagAlong system with video streaming, and then with the co-present
learning condition.

4.3.1 Still Images vs. Streaming Video

Still images and streaming video each presented their own advantages and disadvantages. Still images from
TagAlong provided a clear advantage over streaming video as a vehicle for detailed and persistent
annotations by the companion. The companion could circle, underline, outline, and label with text specific
visual elements. In the video streaming condition, companions needed to use verbal cues and gestures to
draw the wearer’s attention to particular subject matter in order to explicate it. Once a subject was identified,
a verbal description was needed to make detailed comments. As a corollary, the ability to freeze a subject
matter allowed the dialog to be more focused. With moving images, the companion felt she had to follow the
dynamic whim of the wearer, whereas with still images, her highlighting specific details also caused the
wearer to stay still long enough to focus on those details.

A disadvantage of still images in our implementation was that the companion was limited to annotating
only the most recent image taken by the wearer. When this was a close-up, she no longer had an effective
way of suggesting the next subject of focus. One way of addressing this limitation would be to allow the
companion to refer back to previous (less close-up) images to suggest the next focal point (e.g. as shown by
Greenwald, et al (Greenwald, Khan, and Maes 2015)).

Video streaming was clearly advantageous over still image exchange in terms of responsiveness. One
wearer commented about using video-streaming when discussing the sculpture:

I could show her what | was talking about it real-time. It was a smoother process than taking
pictures all the time.

That is, when the subject was a sculpture, the wearer needed to move around to find interesting
viewpoints, and having a live stream was advantageous.

Even so, there was agreement among participants that which system was better depended on subject
matter. As one art expert participant expressed:

For Matta [painting] | prefer cards [still images]. | could actually point out the things that |
thought were interesting ... [for the sculpture] | liked video actually, I think that has a lot to do
with the subject matter.

That is, when the subject was a painting with different objects and details to be highlighted, the ability to
circle and point at them was more important.

We propose that the interfaces we experimented with are best understood as performing two separate but
overlapping functions — first, giving the companion some level of situational awareness about the physical
surroundings and focus of attention of the wearer, and second, creating a locus of attention that is shared and
can be modified by one party or the other. A video feed is constantly being moved by the wearer and gives
the companion no control over the shared locus of attention other than to intervene verbally to highlight
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visual landmarks. In the case of TagAlong, the wearer selects the frame, and the companion can select a
subregion and annotate by sketching.

4.3.2 Co-Present vs Remote Learning

One assumption we made going into this study was that “being there”, i.e., co-present learning, is always the
best. Perhaps the most unexpected insight we gained was that this is not necessarily the case. Indeed
participants in the face-to-face condition noted the comparatively more natural and intuitive way that gestures
could be used for both pointing and expression. However, they highlighted that using mobile devices to
interact remotely allowed them to focus more exclusively on the work of art. It seems that this is related to
the social burden of face-to-face interaction, or the need to “entertain” as one participant described it.

| felt a little more like | was watching TV, with the Glass on, drowning into this painting while
she’s talking. But there [in person] it felt more like I was trying to entertain, hold a
conversation, smile, get a laugh out of you [addressing companion].

Face-to-face interaction carries with it the burden of proxemics— the ensemble of body and facial gestures
and eye contact that must be constantly maintained during co-present social interaction. Eliminating that
burden liberates the learner’s attention to focus only on the subject matter. Participants, including experts and
wearers alike, consistently echoed the sentiment that they were highly focused during the TagAlong system
interaction in comparison to the feeling of having many distractions while the face-to-face discussion was
taking place. This seems to support the claim that the maximum amount of attention was available for the
artwork itself in the hands-free, remote condition (TagAlong).

These results show that co-presence is an important point of reference which we can use to understand
and predict what will work well. We can frame future work in terms of imitating co-presence in a targeted
way. For example, we do wish to emulate the ability of either party to draw attention to a point in the
environment. We do not wish to emulate the attentional burden of face-to-face social interaction. The
generalization is that co-presence provides a wonderful set of affordances for two people to communicate in
high-bandwidth. What it does not do is allow us to selectively switch off some of those affordances in order
to achieve greater focus for specific tasks. In essence, future work in this area concerns identifying ways of
learning that are better than co-present, face-to-face interactions within certain contexts or with certain
specific purposes in mind.

5. FUTURE WORK

The above results point towards some specific improvements to TagAlong-like systems in the immediate
term, as well as some challenging ones for the longer term.

There is a straightforward concept for designing a system that imparts the powerful feeling of
synchronous visual presence that we saw with video streaming, but also affords the important ability to
annotate specific objects which we saw when using still images. In a hybrid system, this would be to have
both live streaming and annotation at the same time. A split screen, or swappable picture-in-picture interface
could be used to maintain both real-time awareness, and the ability for the companion to suggest or define a
locus of attention.

Although the wearer is able to “point” by framing a still image and speaking over it, the ability to engage
more directly in a dialog of annotation with the companion is something that would be sure to add expressive
power for the wearer and hence make dialogues richer. The challenge would be to maintain the same low
level of attention required for operating the system. Some candidate input methods would be Live Trace
(Colaco et al. 2013), which uses a depth sensor to allow the wearer to lasso environmental objects using a
gesture at arms length in front of the face; the Nod ring, which uses a ring-mounted IMU to create 2D or 3D
input signals from free hand movements, and the Thalmic Labs Myo, which interprets a small discrete set of
hand gestures, in addition to including an IMU that could be used similarly to the Nod.

Our results also pointed to the need for the companion to maintain the broadest possible representation of
the environment, so that he can highlight subjects that are not currently being attended to by the wearer. This
may be done by compiling all the data explicitly sent by the wearer device, but could also in general include
reference information that could be externally retrieved. For example, in the case of the art museum, the
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companion could be provided with a map of the museum, as well as high-resolution representations of all the
art within it. With additional information, the expert companion would not be limited to just the
comparatively low-quality images provided by the wearer. The latter would only be used to create situation
awareness for the companion about what the wearer is currently attending to. In another use case, like
navigating streets, maps archives like Google Maps may be used to invoke to points of reference that haven’t
yet been visited by the wearer.

The overarching challenge in all of this future work is to avoid confusion or attentional burden when
making systems with these hybrid assemblages of content which is streaming and frozen, past or present,
overlaid or peripheral, from internal and external sources, and so on.

6. CONCLUSION

In the present work we have demonstrated that individual mediums for learning-focused discourse have
advantages and disadvantages based on what the subject matter is, and who is taking part in the dialog. Still
images are good for making detailed reference to static elements of the environment, as we saw with the
example of paintings. Video streaming, on the other hand, appears better when physical movement is
important to the exploratory activity — in our example, viewing sculptures from different angles. Considering
co-present versus remote teaching, in some cases face-to-face behaviors of like gesturing and making eye
contact are helpful, but in other cases they can distract from the subject matter. In summary, our results
support the claim that, in order to maximize the effectiveness of remote interactions, a carefully assembled
melange of mediums should be selected for particular use cases.

Moving forward along this path, we envision a world where seeking input from a remote expert will be as
easy as tapping an office colleague on the shoulder. Tomorrow’s TagAlong-like systems will utilize
numerous technologies to create ever more vivid glimpses into remote environments and the state of the
those who occupy them. High-resolution 3D capture and display will make the environments seem real.
Real-time computer vision applied to these data streams will make it possible for the companion to identify
and annotate environmental objects in a way that is fast and persistent. Labels and annotations can adapt to
changes in the environment. Input and output may take many non-visual forms. For instance, remote sports
instruction might use EMG data to inform the companion how the wearer is moving, and muscle stimulation
allows her intervene with correct motions. In the present work we haven’t even scratched the surface of more
exotic forms of input and output, such as those just mentioned, and the challenges we encountered will be
compounded when these are brought into the mix. On one hand this means fruitful grounds for future
research, and on the other it calls for a principled approach, since we will otherwise be overwhelmed by the
combinatorial complexity of the design space, and corresponding difficulty of finding good designs.
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ABSTRACT

This papers aims at analyzing the perception of Accounting professors about the necessary qualifications in Accounting
undergraduate courses. The contribution of this study is to theoretically discuss the education of Accounting professors,
with empirical data, because Accounting teaching requires specific competencies in the digital area. The research is
applied in the Accounting Higher Education, descriptive in relation to the objectives, a qualitative approach to the
problem with quantitative elements for descriptive data analysis. The technical procedure was the survey by online
questionnaire via Google Forms. The research population are professors of the Accounting professional education in
undergraduate courses in Brazil. The sample consisted of 378 professors, selected by the representativeness and typicality
criteria. The results evidenced the perception of professors about the complexity of Accounting teaching, by applying a
set of professional, academic and pedagogical competencies as well as practical knowledge about the accounting practice
and teaching. However, they indicated the prevalence attributed by professors to the technical competency and
professional practice knowledge over the other educational competencies. The professors showed feeling of deficiency in
relation to the academic education received and they worried about the need for continuous training. They also prove,
with empirical data, that mastering contents by Accounting professors is not enough to the teaching practice in
Accounting courses. The results obtained in this paper may support institutional policies regarding continuous education
of professors in Accounting undergraduate courses as well as the proposition of initiatives to develop them systematically
by the education institutions.

KEYWORDS

Accounting Professor. Accounting Education. Professor education. Teaching Competencies.

1. INTRODUCTION

The education of professors in contemporary societies is based on a complex combination of scientific,
pedagogical and technical contributions, generally built from within the profession (N6voa, 2009). The
teaching practice in Accounting involves the relationship between theory and practice, as well as the constant
changes that affect the academy. It also involves the preparation for a variety of functions to be developed by
their future professionals (Nossa, 1999; International Federation of Accountants, 2001). Such fact represents
an important challenge to these professors (Miller and Becker, 2010). Therefore, they require a debate and
actions regarding the education of professors involved in the Accounting Education process (Miller and
Becker, 2010; Miranda et al., 2012), by the Higher Education Institutions of all countries.

The Accounting professor must have technical and accounting knowledge, as well as some knowledge of
related areas, teaching methodology, general culture and social aptitudes, in addition to the ability of constant
integration of the various social, political, economic and legal phenomena in their pedagogical practice
(Nossa, 1999). Such education is expected to mainly emphasize the professor’s reflection on his/her own
practice (Kraemer, 2005; Ramalho et al., 2013). Laffin (2002) points out that didactic-pedagogical issues
have not been considered as fundamental in the education of Accounting professors, by the post-graduation
programs in Brazil. The pedagogical theoretical basis would help teachers to reflect on their daily practice.
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Hernandes et al., (2006) reinforce the need of an education based on the reflection on the theory, so that
accounting professors may encourage their students with critical thinking. Thus, according to Silva (2000)
the Accounting professor needs to care for his/her teaching competency through updates and stricto sensu
education (master’s degree and/or PhD), in order to develop the assimilation conditions of new management
forms within the growing expansion of the professional practice. As a support, the recommendations for
academic training of professors in the accounting area “requires a combination of original academic
preparation (stricto sensu education) in addition to follow-up activities that maintain or establish preparation
for current teaching responsibilities " (Association to Advance Collegiate Schools of Business, 2010, p. 43).
However, a weak academic education at stricto sensu post-graduation level of professionals in the area is
observed in the Brazilian labor market (Conselho Federal de Contabilidade, 2013), and such fact may cause
an effect on the qualification of the contingent professors of Accounting undergraduate courses in Brazil.

In this sense, what are the necessary qualifications for the teaching practice in Accounting undergraduate
courses? The objective of this study is to investigate the perception of professors of the professional
education area about the necessary qualifications for the teaching practice in Accounting undergraduate
courses in Brazil.

Swain and Stout (2001) surveyed graduates from 73 accounting doctoral programs in the United States.
The researchers evaluated the individual development needs regarding the teaching process. The respondents
pointed out having received minor pedagogical training during the doctoral program and that they had
developed them mainly through self-training (Swain and Stout, 2000).

Another studies (Slomski, 2008; Miranda et al., 2012; Vendruscolo and Behar, 2014; Vendruscolo and
Bercht, 2015 ) surveyed the pedagogical practice of professors in Accounting undergraduate courses offered
by Brazilian Higher Education Institutions. The results revealed in the study indicate they arise from the
“initial and continuous education of professors, curriculum and school socialization, knowledge of the
courses to be taught, professional experience, personal and professional culture, peer learning etc." (Slomski,
2008, p. 3). "Teaching requires professional education for its practice: specific knowledge to appropriately
practice it or, at least, the acquisition of knowledge and skills related to the teaching activity in order to
improve its quality " (Slomski, 2008, p. 3). Thus, the teaching knowledge have a temporal and social
character and leads to acquired and perfected processes within the practice and teaching career in the
Accounting area (Slomski, 2008).

Miranda et al. (2012) observed the qualifications of Accounting professors in three teaching education
cores: academic qualification, professional qualification and pedagogical qualification. The professional
qualification is related to the current accounting practices in the professional and pedagogical practice, to the
systemic preparation for the teaching practice, whose knowledge arising from such qualifications pointed out
in the study were: mastering the content, experience knowledge and didactic knowledge, respectively. The
qualification component factors ascertained by the author are described in Table 1.

Table 1. Accounting teaching qualification component factors

Professor’s Component Factors
Qualification
The PhD degree (preparation for research), master’s degree, specialist, acting as referees or
Academic revie_wers c_>f scigntifigjqurnals, exclus_i\_/ely_acting at Higher Educ_ati_on Institutio_ns, having papers
qualification publ!shed in scientific Jou_rnals, participating in research associations or bo<_j|es. Thus, it was
considered that the academic qualification should concern the teaching preparation for the practice
of research on the issues he/she teaches.
The accounting professional practice; as a consultant, advisor or referee; participation in
Professional professional associations or regulatory agencies; development of applied research involving the
qualification academy and the community; and the participation in projects of university extension programs
with the involvement of the community.
Offer of teaching training programs; support to the teaching participation in research projects and
Pedagogical sc.ientific events; support to the teachir_lg participatiqq in stricto sensu courses offer_ed by other
qualification ngher Education Institutions; promotion of sc_lentlflc events contemplatmg teaching; have a
stricto sensu, lato sensu and extension pedagogical education courses; teaching-related research
projects; and teaching experience.

Source: Miranda et al. (2012).

29



ISBN: 978-989-8533-43-2 © 2015

Vendruscolo and Behar (2014) investigated the professors’ competencies elements (knowledge, skills and
attitudes) in Accounting undergraduate course. The authors have not identified a consensus on the literature
about the pedagogical competencies of professors. The studies about the education of Accounting professors
are recent and were tangent to the teaching competencies issue. They have not mapped them or identified
their elements, not even approached how to develop them. However, in general, the presence of the three
constitutive elements of competencies is observed: knowledge, skills and attitudes (Vendruscolo and Behar,
2014).

Vendruscolo and Bercht (2015) have analyzed the perception of affective aspects in their pedagogical
practices, with 96 accounting undergraduate professors in Southern and Southeastern Brazil. The study data
evidenced that Accounting professors do not adopt pedagogical practices through Accounting Information
Technology, compatible with the distance education, revealing the training need in information technology.

Thus, the contribution of this study is to theoretically discuss the education of Accounting professors,
with empirical data, in order to produce more concrete answers, contributing to the mediation between the
new base of the social reality and the requirements of specialized professionals to act in the organizations, in
order to meet the evolutive challenges of society.

2. METHODOLOGICAL PROCEDURES

The research is applied to the higher education in Accounting. Based on the approach, the research may be
classified as qualitative, since it represents an interpretative analysis of the collected empirical data and with
quantitative elements for the descriptive analysis of data (Gil, 2007; Creswell, 2010). In relation to the
objectives, it is descriptive. The technical procedure adopted was the survey through the online questionnaire
via Google Forms, characterized by the direct questioning of the subjects whose behavior was expected to
know and determine the characteristics and opinions of the study population (Gil, 2007).

The respondents were 378 Brazilian professors, selected using non-probabilistic sampling through the
typicality criterion: being professor in Accounting undergraduate courses and teaching professional education
courses within the course’s program. The collection instrument contemplated the objectives of the research,
the voluntary participation statement and the authorization for disclosure of the research anonymous data. In
order to guarantee anonymity along the research, no name or identifying data of the respondents were
disclosed. The denomination Pn was adopted, where "P" refers to the respondent professor and "n"
corresponds to the sample order number in the data base.

The data collecting instrument was organized in multiple choice questions, from the Likert scale (Likert,
1975; Ginther, 2003), in order to capture the perception of the research respondents in relation to the
qualifications of a professor regarding the accounting teaching function for professors in Accounting
undergraduate courses. The scales were: Essential, Very Important, Important, Of little Importance and
Irrelevant.

3. RESULTS AND DISCUSSION

The analysis processes and data interpretation obtained by the survey technical procedure are shown.

3.1 Profile of the Research Respondents

In all Brazilian regions, most professors are male (64% of the participants). In the Northeastern and Northern
regions this participation was even more expressive, with 67.4% and 76.5%, respectively. Out of the total of
respondents, 74.6% are under 50 years old and 25.4% are older than 50 years. The age group with the largest
concentration in all regions is between 41 and 50 years. Approximately, 53% of the professors act at private
Higher Education Institutions, compared to 44.7% of public Higher Education Institutions, while 2.1% act in
both. The regions with the highest presence of professors acting at private Higher Education Institutions are
the Southern (63.3%) and Southeastern (67.3%) regions. This situation is inverted in the Center-Western
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(64,1%), Northeastern (83,7%) and Northern (58.8%) regions, where the public institutions are more
representative in the sample.

The predominant academic education (78.8%) of the professors who responded the survey was Bachelor
of Accountancy Science, in all regions. The Northern region stands out (94.1%), followed by the
Center-Western (90,5%) and Northern (88,4%) regions. Professors from related areas represent 17.2% of
participants and Other Knowledge Areas, represent around 4%. This participation is more influenced by the
Southern (16.9%) and Southeastern (24.5%) regions. It has also been observed that 4% of the participants
have double education, generally in accounting-related areas.

In relation to the qualification of the sampled professors, 24.3% have a PhD (8.2% with post-doctorate)
and 51.9% are concentrated in the Master's Degree — of these, 18% are currently enrolled in PhD programs.
Thus, 76.2% of participants have the minimum title required by the Brazilian Ministry of Education for
professional activity in undergraduate courses. This characteristic was similar in all regions, with emphasis
placed on the Center-Western region, with a higher participation (85.7%), and the Northeastern region, with a
lower participation (69.8%). Among professors with the minimum qualification of PhD, 71% are from public
Higher Education Institutions, 61% of them are men and 39% women.

The teaching experience resulted more uniform among the intervals analyzed. Most professors (65.3%) in
the sample had up to 15 years of teaching experience. The largest contingent was in the interval between 5
and 10 years, with 23.8% of the total. The interval between 15 and 30 years contemplates 29.9% of the
professors. The sample also contains professors (4.8%) with more than 30 years of teaching experience.
Confirming the theoretical references, 78.6% of professors have professional experience, in addition to the
teaching practice. However, 21.4% only work as professors, mainly represented by professors who work at
public Higher Education Institutions (61.7%). The research of Conselho Federal do Rio Grande do Sul
pointed that 4.8% of Accountants also work as professors (Conselho Federal do Rio Grande do Sul, 2013).

3.2 Data Analysis

Professors were consulted about the importance of qualifications and practical knowledge, necessary for the
teaching function in Accountancy. The result obtained is indicated in Table 1, by scales.

Table 2. Perception of respondents about the Qualifications of Accounting professors

Very Of Little
Qualification and Knowledge Essential Important Important | Importance | Irrelevant | Total
fr | % fr % fr % | fr % fr % Fr
Technical Qualification 245 | 65,3 91| 24,3| 41| 109| 1 0,3 0 0,0/ 378
Pedagogical Qualification 136(36,3| 153| 40,8 83| 22,1| 5 1,3 1 0,3| 378
Academic Qualification - Masters 106|28,3| 161| 42,9| 89| 23,7| 17 45 5 1,3| 378
Academic Qualification - Doctorate 53|14,1| 138| 36,8| 142| 37,9| 33 88| 12 3,2| 378
Practical knowledge of Professors 159|42,4| 158| 42,1| 57| 152| 3 0,8 1 0,3| 378
Practical knowledge of Accountants 164|43,7| 144| 38,4| 64| 17,1| 6 1,6 0 0,0/ 378

Technical Qualification was indicated as Essential (65.3%) and Very Important (24.3%) in the perception
of 336 professors, representing 88.9% of participants. Practical knowledge as professors was considered by
83.8%, as Essential (43.7%) and Very Important (38.4%) and as Accountants by 81.4%. The empirical data
show that the sample teachers attach greater importance to the technical qualification and professional
experience if compared to the others. Such importance can carry a greater weight in their continuing
education, instead of the pedagogical and technological skills required in the teaching profession in the
digital age. The market has required increasingly technically qualified professionals, but also shows a
diversification of skills developed in their academic studies. In this regard, extensive training, covering the
development of teaching skills result in a more significant contribution.

The consideration of one of the respondents to the research illustrates the point of view of professors in
relation to the importance of technical qualification and knowledge of the specific area:
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P52 "For the good teaching of the accounting practice, the technical disciplines must be taught by
professionals who work in the area. As we no longer have technical accounting courses, the Higher
Education Institutions must prioritize the technical education (Accounting, Fiscal, Asset and HR
bookkeeping) until the 5th period and professional disciplines should be taught from the 6th period on. The
disciplines of accounting practice should be taught in computing laboratory with specific software™.

On the other hand, Pedagogical Qualification was considered Essential (36.3%) and Very Important
(40.8%), by 289 respondents (76.5%) and Important by another 22.1%, totalizing 98.4% of participants. Data
evidence that professors also consider pedagogical qualification relevant to the teaching practice in
Accounting Science. It is observed with even greater significance given the technical knowledge that the
consulted teachers also recognize the importance of Pedagogical Qualification. This involves knowledge,
skills and specific attitudes, related to each other that enable teachers in conducting the process of teaching
and learning accounting and enable a reflection on their practice.

As stated in the literature review, the professor of Accounting courses did not receive academic training
envisaging the needs for the teaching practice. Professors have been developing them in their own practice,
which this study ratifies with empirical data. Professors have verbally expressed the comments indicated in
Table 3.

Table 3. Comments of respondents on the received academic training

Professor | Comment
P186 The undergraduate professor must share practice and teaching in order to develop competencies.

The classroom is always a challenge, since in some classrooms a methodology works and in others the
P258 same methodology doesn’t, so professors should find these competencies and feel which methodologies
should be applied in each classroom, discipline and each content.

The professor, in his/her deepest essence, should be bound to the complex cognitive-pedagogical process
of their students, searching to constantly improve his/her methods, in order to obtain a different, unique,
process from his/her creativity, adapted to his/her personal dimensions. In other words, he/she should
develop his/her own creative methodology, by applying a set of knowledge and experiences which expand
as his/her teaching experiences accumulate. Experience improves it when he/she uses time as an extension
process of the experiences he/she practiced.

P363

The comments of Accounting professors evidence the construction and development of their teaching
competencies are attributed to the practice, trial and error, sharing of experiences with colleagues. Change in
their methodologies through experience. They attribute to their teaching experience the constant
improvement of their methods, without necessarily being aware of the process.

By analyzing the comments, in the light of the Genetic Epistemology Theory (Piaget, 1975), they
demonstrate the occurrence of a cognitive imbalance resulted by the “classroom” assimilation process. A
beginning of awareness occurs by observing the need for change in action schemes (methodologies), as cited
by P258 "in some a methodology works while in others the same methodology doesn’t". So, in an attempt to
assimilate the object, the professor needs to modify their action (accommodation process): P258 "find these
competencies and feel which methodologies should be applied in each classroom, discipline and each
content"”. By doing this, professors develop cognitive structures in order to assimilate the object, developing
their teaching competencies, even if they are not completely aware of the process.

In relation to the Academic Qualification for the function of Accounting professor, the Master’s degree
received a higher weight (70.6%; 267 respondents) if compared to the Doctorate degree (50.5%; 191
respondents), considering the Essential (28.3%) and Very Important (42.9%) scales. This result may be
related to the qualification of the respondents, which indicated that 51.9% (196) have a maximum
qualification of Master and 24.3% of PhD, or even to the parameters required by the Brazilian Ministry of
Education. In this aspect, the voluntary comments of participant professors give an idea of the meaning
attributed to the professor education, as shown in Table 4.
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Table 4. Comments of respondents about academic qualification

Professor | Comment

I believe higher education teaching lacks training of teaching techniques. We leave the Master’s and
Doctorate degrees as researchers and have little or no teaching practice. Therefore, during the first
P148 teaching years we tend to reproduce the old board/marker system to pass on knowledge. | notice that even
being aware of such change in the teaching techniques, only a few professors adopt or have autonomy to
apply them. I think there is a lack of training, courses and sharing of experiences among professors.

The institution where | work ignores the need for training professors for a better performance in their
P94 classroom. I need training and | see my colleagues need it too. But | believe this training should be partly
optional, and partly obligatory and periodical.

The Accounting Higher Education Institutions need to improve a lot with new Technologies and
P220 professionals with a good qualification in order to train competent professionals for the labor market.

The feeling of deficiency in relation to the academic education received and the need for continuous
training is expressed through the comments of professors in digital area. The concern of professors about the
systematization of periodical training may also be observed, which could be provided by the Higher
Education Institutions where they work. Professor P148 indicated that the academic qualification prepares the
professor for research and not for the teaching practice and that professors adopt the modelling process for
the conduction of their pedagogical practices.

The results indicated the prevalence attributed by professors to the technical qualification and
professional practical knowledges about the other teaching qualifications. However, they have attributed
relevant weight to all of them, once almost all respondents scored up to the Important scale. This denotes a
perception by professors of the complexity of the teaching practice in Accountancy. They also prove, with
empirical data, what had been noted in previous studies, that is, that mastering contents by Accounting
professors is not enough to the professional training in the accounting area.

4. CONCLUSION

The analysis results of empirical data contributed to reinforce the need for an academic education that
envisages the practice requirements of professors and emphasize the need for a continuous education.
Similarly, considering the social context of Accounting undergraduate professors’ practice, they revealed the
feeling of deficiency in relation to the academic education received and the concern of professors about the
systematization of periodical training which could be provided by the Higher Education Institutions where
they work. Therefore, the Higher Education Institutions need to reflect on the pedagogical models adopted by
stricto sensu Accounting courses in Brazil.

The study indicated, also, that the professors adopt the modelling process for the conduction of their
pedagogical practices. The academic qualification prepares the professor for research and not for the teaching.
Mastering the contents is not enough for the teaching practice in Accounting courses. This denotes a
perception by professors of the complexity of the teaching activity in Accountancy in digital area.

Considering the respondents to the research are related to classroom courses and teach most disciplines
only in this modality, we understand that further studies should be carried out with Accounting professors
who teach in distance education. Specific research with respondents from distance education courses is
recommended. As pointed out by Minayo (1994), in Social Sciences research, the social context must be
considered due to the nature of this knowledge field, whose social education and configuration are specific.

The results obtained in this paper may support institutional policies related to the continuous education of
Accountancy undergraduate professors and the proposition of initiatives to develop them systematically.
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ABSTRACT

The twin forces of globalisation and internationalisation witnessed the global democratisation of higher education leading
to the mushrooming of institutions of higher learning alongside with the rapid increase in student enrolments at all levels
including postgraduate study. Despite the rapid developments in higher education, postgraduate study has been plagued
with high attrition and low completion rates. Consequently, there is a need to look into delivery systems to ensure
postgraduate supervisors use effective delivery systems in providing quality supervision. This paper investigated the
supervisory and digital literacy practices among 40 supervisors in two public universities in Malaysia in the following
four aspects: ethics, personal commitment, climate and use of digital tools. This mixed methods study collected data
using questionnaires and semi-structured interviews. The findings revealed that the supervisors provided academic
support, created a positive climate and guided their students about ethics in research to a great extent. The findings also
revealed that supervisors should equip themselves with a diversity of supervisory practices, including making use of
digital tools in managing their supervision practices more effectively. While a majority of the supervisors made use of
digital tools in their supervision process, the interview sessions with six supervisors revealed that some of them reported
being reluctant to make use of digital tools to check their students’ draft chapters. These findings have implications for
the need of quality delivery systems especially institutional and academic support for postgraduate study.

KEYWORDS

Postgraduate supervision, digital literacy practices, supervisory practices, digital tools, academic support

1. INTRODUCTION

In the 21% century, global experts acknowledge the rapid economic growth and development as well as
impressive achievements made by higher education institutions in Asia. The cultural, educational and
demographic depth of Asian civilisations is immense (Marginson, Kaur & Sawir, 2011). In line with such
developments, empowering human capital through high levels of education is increasingly seen as being vital
towards achieving better economic growth through the impact of research in driving innovation and
competitiveness for any country in today’s competitive world, including Malaysia. Realizing the need of
knowledge and innovation of becoming a developed country with higher income, the Malaysian government
through the Ministry of Higher Education (MOE) launched the National Higher Education Strategic Plan
(NHESP) 2007-2020 on 27 August 2007. Under this plan, a special emphasis has been placed on providing
better access to higher education, particularly in postgraduate programmes in the plan’s Phase 2:
Strengthening and Enhancing (2011-2015) pillar. In this phase, a programme for financing postgraduate
studies labelled ‘MyBrain15’ has been included by the MOE and it aims to produce more doctoral graduates
(PhD). MyBrain15 was specifically established to develop a talent pool of high-level intellectuals to spur the
growth of research and innovation in the country. Through MyBrain15, the Malaysian government aims to
produce a total of 60,000 Malaysian PhD holders by 2023. Up to June 2009, a total of 10,248 doctoral
graduates have graduated from public universities, followed by 2116 graduates from private universities
(Ministry of Higher Education Malaysia, 2011).

Nevertheless, Sidhu (2010) stated that the number of doctoral graduates produced by each institution has
been substantially low because close to 60% of them drop out at a global level. Various researches cited that
one of the main reasons that contribute to the attrition rate is postgraduate supervision (e.g. Moses, 1994;
Wright and Lodwick, 1989). It takes an average 6-8 years to complete a PhD in most universities as a result
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of inadequate facilities and resources as well as inadequate guidance from supervisors (Manyika & Szanton
2001). For this reason, best supervisory practices were found to have a great impact on students’ success in
completing their study and the supervisor became an important mechanism that ensures the students make
good progress towards completion (Melissa Ng Abdullah & Evans, 2012). This calls for a need to re-examine
the quality of postgraduate supervision in Malaysia. Though there are numerous studies that have looked into
postgraduate supervision in the West there is little or scant empirical research on postgraduate supervision in
Malaysia. Among the researchers that have explored this issue in Malaysia include Sidhu (2010) who
conducted a comparative study that explored the perspectives of Malaysian and the UK supervisees on
postgraduate supervision. Another study on postgraduate supervision was conducted by Norhasni Zainal
Abidin (2006). However, there is limited research that has explored this issue from the perspectives of
supervisors in Malaysia. Therefore, this study aimed to investigate supervisors’ perspectives of postgraduate
supervision. To be specific, it aimed to look into the supervisors’ perspectives on the supervisory and digital
literacy practices in postgraduate supervision.

2. LITERATURE REVIEW

In today’s interconnected world, other than academic issues postgraduate supervisors are confronted with
pertinent issues such as the criteria involved in being considered ‘literate’ in today’s digital age and the
requirements involved in cultivating digital literacy for themselves as well as their supervisees. To a great
extent, educators need to be aware that the use of digital literacies involves the shift from traditional
print-based media to the current information and communication technologies that can be used in learning
and teaching contexts (Lankshear & Knobel, 2008). In promoting learner-centred education, supervisors
around the globe acknowledge that the focus of instruction has shifted to the learner and they need to make
their learners cultivate cognitive and critical thinking abilities as well as research skills in their search for
information and play more active and participatory roles in their postgraduate journey. There is a vast array
of digital resources integrated as part of our social and work related practices that can cause inability of
managing the choice of materials. Digital literacy involves the technical skills which will enable the effective
usage of digital gadgets and it comprises executing tasks in digital environments such as constructing
knowledge during surfing the web, deciphering user interfaces, searching in databases, creating and sharing
content on the web, chatting in chat rooms and communicating in social networks. Kress (2010)
demonstrated how even the traditional textbook has undergone significant changes in both appearance and
content, becoming increasingly image-centred and moving away from the linear toward a more modular
design framework. Similarly, Lotherington and Jenson (2011) advocate the use of digitally mediated
communication in today’s postmodern world and call upon educators to put in place appropriate assessment
practices that respect the varying academic competencies of all members of a learning context. For
postgraduate students, living a literate life increasing means they have to learn how to navigate these spaces
while managing one’s identify and online data and considering complex issues of privacy and representation
(Buck, 2012).

High quality supervision has been proven as an important element that facilitates students in fulfilling
their academic potential (Cryer, 2000; Li & Seale, 2007). In view of that, Norhasni Zainal Abidin (2006)
emphasized that best practices in supervision is a combination of factors which include the following: (1) the
skill and commitment of supervisors (2) the ability and commitment of the students and (3) the existence of a
policy or clear guidelines from institution. Thus, supervisors need to be clear about their roles and
responsibilities in order to provide themselves with the necessary requirements and perform at their best
during their supervision process. Since the quality of supervisory practices has a significant effect on
postgraduate outcomes (Delany, 2009), it has become the interest of universities as well as governments to
reliably improve the efficacy of postgraduate supervision. Van de Noort (2010) highlighted that supervisors
should give guidance in terms of the planning of the research framework, helping to select relevant literature
review and sources, conceptualizing research design and research methods as well as instrumental
techniques, research data management and others. For example, some advice which should be given to
students includes asking them to read books and journal articles, either in print or online form, that are related
to the area of their investigation (Holdway et al., 1995). Additionally, during the period of writing-up of the
thesis, supervisors are expected to keep in contact with students and respond to reasonable requests for
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assistance (Abdulfattah Yaghi, 2006) and at the same time provide guidance on the writing and preparation
of the thesis. This also includes commenting on at least one draft of the student’s thesis. Besides that,
supervisors also need to respond through the drafts of students writing by giving constructive criticism of the
draft chapter by chapter until the completion of the study.

In addition, an effective supervisor must be competent, possess a solid research background and must be
able to lead their students. Zhao (2003) highlighted that the main criteria in effective supervision is
supervisory competence and emphasized that supervisors must be experts and be familiar with the students’
area of investigation. Spear (2000) claimed that postgraduate students should be able to be responsible for
their studies as taking responsibility helps students to take charge of their postgraduate study. Hence,
supervisors should treat the students as independent researchers who take initiative in proposing and
executing research. McQueeney (1996) asserts that supervisors do not need to exercise too much control on
their students’ progress as this can threaten the originality of the PhD and the autonomy of the novice
researcher while too little control can delay and even lead to total failure. Thus, most of these researchers
advocate the view that supervisors need to change their supervisory practices appropriately every time
students move to another stage of academic writing.

3. METHOD

This study employed a descriptive research design with a mixed methods approach which involved both
quantitative and qualitative data collection. The quantitative data were gathered from questionnaires while
the qualitative data were obtained from interviews with the supervisors. A total of 40 postgraduate
supervisors from two public universities in Malaysia (from three selected faculties comprising Education,
Social Sciences and Science) responded to the questionnaires. These supervisors are referred to as Sample
group A of the population. To maintain the respondents’ confidentiality, these respondents were coded as R1
to R40. Sample group B of the study comprised six respondents (three from each university) who volunteered
to take part in the interview sessions. Convenient sampling was used for the interview sessions. The
supervisors were encouraged to give their honest views, opinions, comments, suggestions and
recommendations on postgraduate supervision based on their experience as postgraduate supervisors.
Keeping in line with research ethics, these supervisors were given pseudonyms such as S1-S6.The
questionnaire used in this study was adapted from a study conducted by Sidhu, Chan and Farhana Wan
Yunus (2012). Apart from that, the researchers also adapted some items from the questionnaire developed by
the AKEPT Centre for Teaching and Learning in Selangor, Malaysia. The questionnaire developed in this
study was referred to as the Postgraduate Supervision Questionnaire (PGSQ hereafter). The PGSQ was
divided into two sections. Part A examined the demographic profile of the respondents while Part B
comprised 19 items regarding the supervisory and digital literacy practices of the supervisors. The ratings
that were used ranged from 1 to 5 on a Likert scale (with the starting point of “1- To a very little extent” and
the end point of “5- To a very great extent"). Table 1 below shows the four aspects in supervisory practices
that were explored in this study. The reliability of respondents’ responses to the questionnaire was tested
using the Cronbach’s coefficient alpha which was .895 (¢=.895) indicating it was reliable (Cohen, Manion &
Morrison, 2011).

Table 1. Distribution of survey items in Part B

Aspects Number of ltems
Ethics 5
Personal commitments 6
Positive climate 2
Use of digital tools 6

Total

[
©
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4. RESULTS

A total of 40 supervisors responded to the questionnaire in this study. Most of the respondents were female
supervisors (62.5%) and the remaining were males (37.5%). In terms of their academic qualifications, a
majority of them were PhD holders (67.5%) while the others possessed a Master Degree (32.5%).

4.1 Supervisory and Digital Literacy Practices

This study investigated supervisors’ perceptions of their supervisory and digital literacy practices in
postgraduate supervision. The scope of practices encompassed the following four aspects: (1) ethics, (2)
personal commitments, (3) climate and (4) use of digital tools.

4.1.1 Supervisory Practices Based on Ethics

Table 2 shows the findings of supervisors’ perceptions of their supervisory practices with regards to ethics. In
general, it can be deduced that a majority of the supervisors demonstrated ‘to a great extent’ their supervisory
practices during the supervision process (M=4.18, SD=.594).

Table 2. Supervisors’ Perceptions with regards to Ethics (n=40)

Ethics Mean SD
Make students aware of issues in plagiarism 4.30 .687
Ensure students adhere to ethical data collection and data analysis procedures 4.30 .608
Clear about your roles and responsibilities as a supervisor in supervision 4.25 .670
Ensure students are aware of the ethical codes for postgraduate study 3.92 764
Read the institution’s Supervisory Guidelines /Code of Practices for Supervision 3.70 .823

Overall 4.18 .594

Scale: 1=To a very little extent, 2= To a little extent, 3= To some extent, 4= To a great extent,
5=To a very great extent
SD : Standard Deviation

From the results shown in Table 2, it was found that a majority of the supervisors demonstrated that they
went to a great length to make their students aware of issues in plagiarism (M=4.30, SD = .687). Besides that,
they also demonstrated (to a great extent) that they made sure their students adhered to ethical data collection
and data analysis procedures (M=4.30, SD = .608) and it can be deduced that they were clear about their
roles and responsibilities as a supervisor during the supervision process (M=4.25, SD=.670). On the other
hand, supervisors ‘almost agree’ that they ensure their students are made aware of the ethical codes for
postgraduate study (M=3.92, SD=.823) and assist their students to read the institution's Supervisory
Guidelines /Code of Practices for supervision (M=3.70, SD =.823).

Based on the interview findings, all six supervisors claimed that they demonstrated ‘to a great extent’ that
they made sure their students adhered to research ethics. Female supervisor S2 pointed out that she warned
her students from the first meetings with regards to the issue of ethics in research:

“During my first meeting with my students I will make sure that he or she reads the
institution's Supervisory Guidelines /Code of Practices for Supervision”

Likewise, male supervisor S1 also further stated that

“I always ask for their soft copy to be checked for originality before checking students work
further; in this way, | feel that my students will follow ethical procedures when doing their
study ”

4.1.2 Supervisory Practices Based on Personal Commitments

Table 3 presents the findings of supervisors’ perceptions of their supervisory practices with regards to
personal commitments. The results show that a majority of the supervisors demonstrated ‘to a great extent’
that their supervisory practices greatly assisted their students during the supervision process (M=4.30,
SD=.648).
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Table 3. Supervisors' Perceptions with regards to Personal Commitments (n= 40)

Personal Commitments Mean SD
Ensure students produce high quality work 4.50 .555
Read and edit given drafts before consultations 4.35 770
Ensure students possess adequate research skills 4.35 .622
Ensure students’ plans are divided into clear steps which lead towards completion 4.27 716
Provide prompt high quality constructive feedback 4.13 723
Ensure students know how to publish and where to publish 3.80 1.067
Overall 4.30 .648

Scale: 1=To a very little extent, 2= To a little extent, 3= To some extent, 4= To a great extent,
5=To a very great extent
SD : Standard Deviation

As seen from Table 3, a majority of the supervisors demonstrated ‘to a very great extent’ the need to
ensure that their students produce high quality of work (M=4.50, SD=.555). Besides that, they also
demonstrated ‘to a great extent’ the need to read and edit students’ drafts before consultations (M=4.35,
SD=.770) as well as ensure their students possess adequate research skills (M=4.35, SD=.622). Furthermore,
the supervisors also agreed that they have to ensure their students’ plans are divided into clear steps which
lead towards completion of their study (M=4.27, SD=.716) and they also provided prompt high quality
constructive feedback during the supervision process (M=4.25, SD=.670). On the other hand, the supervisors
chose the option ‘to some extent’ in relation to the need to make sure their students know how to publish and
where to publish (M=3.80, SD =1.067).

From the quantitative data, it can be deduced that 90% of the supervisors highlighted the importance of
providing constructive feedback (both verbal and written feedback and on-the-spot feedback) in order to
enhance the quality of their supervision. These findings were collaborated with data from the interview
sessions in which the female supervisor S3 stressed,

“In order to make sure my students produce a good study I usually help them select what
kind of journal they need to find or help them in googling the article. | read the same article
too so that | can help my students better. Then | will assist them pick up the main point and
link the point with another relevant article. | will do it first and show it to my student so
that they will have the right idea. Later, | will let them do the critical reading and try to
connect the contents of several articles. | also give them feedback and tell them what they
need to improve.”

4.1.3 Supervisory Practices Based on Positive Climate

With regards to positive climate, Table 4 displays the findings of supervisors’ perceptions of their
supervisory practices. In general, most of the supervisors demonstrated ‘to some extent’ that their supervisory
practices helped to create positive climate (M=3.85, SD=.700).

Table 4. Supervisors' Perceptions with regards to Positive Climate (n= 40)

Positive Climate Mean SD
Possess good communication skills 4.12 791
Ensure students engage with academic research communities 3.38 979

Overall: 3.85 .700

Scale: 1=To a very little extent, 2= To a little extent, 3= To some extent, 4= To a great extent,
5= Toa very great extent
SD : Standard Deviation

The findings indicate that a majority of the supervisors possessed good communication skills (M=4.12,
SD=.791) in creating a positive climate with their students. On the other hand, the supervisors demonstrated
‘to some extent’ the need to ensure that their students engage with academic research communities (M=3.38,
SD=.979).
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4.1.4 Supervisory Practices Based on the Use of Digital Tools

The following section presents the supervisors’ perceptions of their supervisory practices based on the use of
digital tools. The level of the supervisors’ perceptions of their use of digital tools looked into aspects such as
their access to digital tools, use of search engines and use of data analysis tools. The study also explored
supervisors’ use of digital tools to communicate with students with regards to checking and providing
feedback to student drafts online and engaging with students for online discussions/supervision. From the
quantitative findings presented in Table 5 below, it can be seen that supervisors reported that they had good
access to online services (M=4.28, SD=.887) and frequently used emails (M=4.45, SD=.632) to communicate
with their supervisees. The findings show that many supervisors also frequently make use of search engines
(M=4.26, SD=.808) to look for information related to their students’ research areas. However, the use of data
analysis tools in the supervisory process is a less common practice among supervisors (M=3.97, SD=.067). In
addition, the supervisors engaged less frequently in checking and providing feedback to student drafts online
(M=3.23, SD=.597) and engaged to a lesser extent with their supervisees for online discussions (M=2.98,
SD=.876).

Table 5. Supervisors’ Perceptions Based on the Use of Digital Tools (n=40)

Ethics Mean SD
Access to online services 4.28 .887
Use of search engines 4.26 .808
Use of data analysis tools 3.97 .067
Email communication with students 4.45 .632
Checking & providing feedback to student drafts online 3.23 .597
Engaging with students for online discussions / supervision 2.98 .876

Overall 4.18 .594

Scale: 1=To a very little extent, 2= To a little extent, 3= To some extent, 4= To a great extent,
5=To a very great extent
SD : Standard Deviation

The extent of the use of digital tools in supervising postgraduate students was further investigated in the
interviews with the six postgraduate supervisors. The supervisors stated that they used their institution’s
available online reporting system to record and track their supervisees’ performance each semester. Only two
of the supervisors expressed the view that they made use of digital tools to provide feedback to their
supervisees on a regular basis. According to male supervisor S1,

“I use technology for functional purposes, that is to access networked sources, media and
digital gadgets for my own purposes and | encourage my supervisees to do the same.
Similarly I ensure that my students are at ease with using a range of search engines, online
services and data analysis tools as well as powerpoint and other types of digital tools. This
is important for all of us in the academic community. I admit I don’t engage much in online
forum discussions with my supervisees, mainly due to time constraints”

One female supervisor (S5) had this to say,

“I acknowledge that using technology can help me supervise better. But I feel
more at ease with working on hard copies of my students’ draft chapters instead of working
on their softcopy version. | can proofread and correct their work faster in print form.
Generally, I don’t make use of digital tools in my supervision process; | email my students
mainly for setting appointments but prefer to provide feedback orally or on their
hardcopies”

Female supervisor S2 expressed the following view:

“As a supervisor, I believe I possess functional knowledge of digital tools. To be honest,
I'm still learning how to use the ‘Review’ tool in Microsoft Word....because I'm over 50,
it’s taking me longer to get used to editing students’ work digitally. But | am familiar with
using search engines to look for new information and | read a lot of articles online and |
encourage my supervisees to do that as well...also to locate Phd theses index etc.”
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5. DISCUSSION AND CONCLUSION

The findings of this study indicate clearly that supervisors should equip themselves with a diversity of
supervisory practices, including making use of digital tools in managing their supervision practices. The
results of the study indicate that some supervisors are reluctant to make use of digital tools to check their
students’ draft chapters. The supervisors demonstrated their supervisory and digital literacy practices to a
great extent and provided good support to their students. This implies that supervisors were clear about
providing guidance to their students during the different stages of supervision. There were four aspects
explored in supervisory practices namely ethics, personal commitment, positive climate and use of digital
tools. In the aspect of ethics, supervisors reported that they tried to make their students aware about
plagiarism and they took steps to ensure that their students adhered to ethical data collection and data
analysis. Supervisors also took measures to ensure that their students are aware of relevant regulations and
legal issues, not only limited to plagiarism but also in terms of copyright, data protection, health and safety
and any other ethical issues that might arise in research. McQueeney (1996) supports the claim that
supervisors also have to make sure that their students understand university policies in preparing academic
project reports.

With regards to personal commitments, supervisors always ensure that their students produce high quality
work by giving feedback and discussing plan of study with their students as well as giving academic advice
during the supervision process. Supervisors also act as evaluators, monitors and gatekeepers (Holdaway et
al., 1995). Supervisors have legal responsibility and ethics to monitor the quality of care that is being
delivered to their students. In order to assure quality of care and enhance the professional functioning of the
students, the supervisor constantly monitors and provides feedback regarding their students' performance
(Spear, 2000). In addition, supervisors also reported that they maintained good communication skills with
their students with regards to building a positive climate. Moses (1994) and Zhao (2003) emphasized that
good supervisors necessarily led to trust and respect based on academic standards by possessing counseling
skills. Based on gender, male and female supervisors have significant differences regarding their supervisory
practices in the personal commitment aspect.

In terms of the supervisors’ digital literacy practices, the quantitative findings indicated that there was no
significant difference between male and female supervisors, indicating that the supervisors were comfortable
in utilizing technology to enhance their supervisory practices. The interview data further indicated that male
supervisors appear to encourage their supervisees to make use of a range of digital tools in searching for
relevant information for their research topics in comparison to female supervisors. While there are hurdles in
using digital tools in postgraduate supervision, the findings of the study indicate that supervisors do make use
of such tools ‘to a great extent” and acknowledge that institutional infrastructure can be further improved to
support the use of such technologies on a wider scale.
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ABSTRACT

The empowerment of human capital through higher education is a key element that contributes to the growth of national
income. In line with this, Malaysia under the MyBrainl5 initiative aims to produce a total of 60,000 doctoral degree
holders by 2023. However, high attrition and low completion rates among postgraduate students to date have hindered the
noble aspiration. Among the factors that have contributed to this are postgraduate supervisory practices and student
limitations in terms of knowledge, and 21% century skills such as critical thinking, autonomy and lifelong learning.
Therefore, this paper aims to investigate students’ perceptions of their level of dependence on supervisors in postgraduate
study in relation to digital literacy and academic matters in terms of providing motivational support, writing a proposal,
collecting and analysing data and writing the final report. This exploratory descriptive case study involved 132
postgraduate students from the largest public university in Malaysia. Data were collected using a mixed-methods research
design through the use of a questionnaire and semi-structured interviews. The findings show that students’ level of
dependence on supervisors for academic matters such as the need for was much higher compared to dependence in using
digital tools. In terms of digital literacy, students articulated dependence on supervisors in aspects such as data analysis,
data visualization and data management tools. With regard to academic study, students’ dependence on supervisors was
highest at the proposal stage but reduced at the data collection and data analysis stages. Nevertheless, their dependence
again increased at the final writing stages. The findings of the study suggest that postgraduate students lack autonomy for
lifelong learning and hence appropriate steps need to be taken to improve the quality of postgraduate supervision in the
university.

KEYWORDS

Postgraduate students, digital learning, lifelong learning, dependence, autonomy, postgraduate supervision, student-
supervisor relationship

1. INTRODUCTION

In today’s competitive global markets, the development of a critical mass of human capital through higher
education has become a key element that can contribute to the growth of national income. For this reason, the
Malaysian government initiated a special programme referred to as MyBrain 15 which hopes to produce a
critical mass of 60,000 graduates with doctoral degrees by 2023. Though this move has contributed to the
increasing number of postgraduate students in institutions of higher learning in Malaysia, graduation rates
have been low due to high attrition and low completion rates. Researchers such as Sidhu et al., (2014) have
attributed this to student limitations in terms of knowledge, skills, student autonomy, inappropriate
supervision and research learning environments.

Sidhu et al. (2013) in their comparative study between Malaysia and the UK found the supervisees in
Malaysia looked for a ‘people’ oriented supervisor who was a motivator and confidence booster. These
students were also more dependent on their supervisors and had higher expectations of their supervisors
compared to postgraduate students in the UK. Cryer (2006) further highlighted that though new postgraduate
students usually are more dependent on their supervisors, they need to learn how to wean off their
dependence as they progress along their postgraduate journey. Developments in research by researchers such
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as Stefano et al, (2004) has indicated that learner autonomy can be fostered via organizational support
(providing students with decision making roles), procedural autonomy support (offering students choices in
use of different media) and cognitive autonomy support (opportunities for students to self-evaluate work).

Consequently, there is a critical need for postgraduate students to become independent and autonomous
lifelong learners. Knowles (1990) noted that the ultimate aim of all education should be lifelong learning if
we are ‘to avoid the catastrophe of human obsolescence’ (p.135). The concept of autonomy, self-direction
and lifelong learning which were rather contentious and hotly debated issues in the 1990s have gradually
become accepted ideas in education. Today, almost all universities and educational organisations, including
the Ministry of Higher Education in Malaysia, have lifelong learning as an important attribute for graduates.
Hence, students in today’s technology driven environments need to be responsive to change, inquiring and
reflective in practice, through information literacy and autonomous, self-managed learning so that they leave
tertiary institutions as lifelong learners.

Autonomy, on the other hand, refers to the “capacity for making informed decisions about one’s own
learning” and this can be developed through ‘introspection, reflection and experimentation through learner
training’ (Sinclair, 2009, p. 1). To this discourse, Sidhu (2009) adds that for students to become autonomous
lifelong learners in today’s ever changing digital learning environments, they must first be equipped with the
right tools and strategies so that they are capable and willing to plan, organise, monitor and evaluate their
own learning. Researchers (Sinclair, 2009; Sidhu, 2009) note that for students to be autonomous learners,
they must be active learners who are capable and willing to engage themselves in academically stimulating
and challenging learning environments. Besides that, students must be willing to take responsibility for their
own learning. Taking charge of one’s learning is of utmost importance in postgraduate study if students want
to leave academia as lifelong learners.

Keeping in line with the noble aspirations of becoming a developed nation by 2020, Malaysia launched
the Malaysian Education Blueprint 2015-2025 (Higher Education) in 2015. This Blueprint outlines 10 shifts
to spur continued excellence in the higher education where shift number nine (9) pushes for the need for
globalized online digital learning and shift four (4) focuses on developing a nation of lifelong learners in a
bid to develop holistic, entrepreneurial and balanced graduates to fulfil the needs of a high-income economy
(Ministry of Education Malaysia, 2015). If the postgraduate students are to become the nation’s critical mass
of knowledgeable lifelong learners, it is only pertinent that supervisors empower students and move away
from patriarchy, control and dependence.

For success in completing an academic research study at the postgraduate level, students must be well
equipped with current 21% century skills which include digital literacy. In today’s cyber 21% century, students
need to be digitally literate to access opportunities to learn, live and work effectively. The ability to utilize
digital tools has also been identified as one of eight key competences for lifelong learning, as it ensures
active participation in society and economy (European Parliament and the Council, 2006). Consequently, in
today’s world of learning, both academics and students alike need to be digitally literate and be aware of the
vast array of digital tools available for teaching and learning. The digital natives of today’s learning
environments need to be well equipped with technical skills for the use of digital gadgets and software to
manage and construct knowledge whilst surfing the web and deciphering user interfaces (Hall, Nix & Baker,
2013). Today, both students and supervisors can even share content on the web, chat in chat rooms and
communicate via social networks during on-line supervisory sessions. As such digital literacy involves a
range of abilities from basic computing skills to the creation of multimodal texts and tools that can help
postgraduate students in managing information, organizing the literature review and analyzing and
visualizing data collected for the preparation of their final research report.

Beside having to cope with the use of digital tools, these students also need to gain independence in
online academic matters such registering for courses, settling fees and communicating online with
supervsiors and other administrative personnel. Cryer (2006) notes that even though new postgraduate
students are usually more dependent on supervisors for support in both academic study and digital literacy,
supervisors must learn to strike a balance between control and autonomy. They need to slowly dissuade their
students off their dependence and guide them towards pathways of autonomy and independence. This is
important because at the end of the day, students need to emerge as confident researchers in their field of
expertise so that they can contribute to the critical mass of knowledge workers required by the country. Even
though postgraduate supervision is growing steadily to be an explored field of interest, there still exists scant
empirical evidence on postgraduate supervision from the perspectives of postgraduate students, particularly
in terms of their level of autonomy. Therefore, this study hopes to examine students’ level of dependence on
their supervisor in coping with academic matters and using digital tools effectively in their postgraduate
study.
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2. THE STUDY

This study was conducted in one of the largest public university in Malaysia and employed a descriptive
research design with a mixed-methods approach. Data were collected through a questionnaire and
semi-structured interviews. The questionnaire was aimed to investigate students’ perceived level of support /
dependence on their supervisors in terms of coping with academic matters and using digital tools. A total of
132 postgraduate students responded to the questionnaire whilst eight respondents agreed to be interviewed.
These 8 respondents were coded based on gender (4 males and 4 females — coded as M or F) and academic
study (PhD and Masters coded as P and M). In this study, these eight respondents were referred to as follows
R1-FP (R=Respondent 1, a Female PhD student), R2-MP, R3-FP, R4-FP, R5-MP, R6-FM, R7-FM and
R8-MM

The questionnaire used in this exploratory study was adapted from Sidhu et al. (2014) Postgraduate
Supervision Questionnaire to suit the objective of this study. It consisted of two sections: Section A explored
the demographic variables of the students (e.g. gender, mode of study and academic qualification) whilst
Section B consisted of 18 bipolar constructs that explored students’ need for support / level of dependence
on their supervisor in coping with academic matters and using digital tools. The bipolar constructs in the
student-supervisor relationship for academic matters examined students’ perceptions of the support they
needed based on three stages in their postgraduate study which would indirectly reflect postgraduate
students’ level of readiness for autonomy and lifelong learning. The three stages of study explored in this
study for academic matters were: 1) the proposal stage, 2) data collection and data analysis stages and 3) the
final writing stage. The scale used is shown in Figure 1. Appropriate support on the left of the scale reflects
the level of students’ dependence on their supervisors. Meanwhile the autonomy generation (on the right side
of the scale) indicates students’ level of independence.

w
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Appropriate Support < 1------ R e | >Autonomy Generation
(indicating students’ dependence) (leading to students’ independence)

Figure 1. Scale for Student-Supervisor Dependency

The reliability of respondents’ responses to the questionnaire was tested using the Cronbach’s coefficient
alpha in a pilot study which involved approximately 52 students from another public university in Malaysia.
The Cronbach’s alpha reliability indexes for different dimensions in the instrument namely overall support
required by students in postgraduate study (.96), dependence on supervisors for using digital tools (.94),
academic support required by students at different stages (.94), and dependence on supervisors at various
stages of study (.95) were identified at high level. Overall, the average Cronbach’s alpha reliability for the
questionnaire was identified at .95 (0=.95) indicating it was highly reliable (Cohen, Manion & Morrison,
2007).

3. RESULTS AND DISCUSSION

A total of 132 postgraduate students from a public university in Malaysia responded to the questionnaire. The
demographic profile revealed that a majority of the respondents were females (65.9%) and 34.1% of them
were males. As for the mode of study, 81.8% were full-time students while 18.2% were part timers. Out of
these 132 respondents 85.6% were currently pursuing their masters whilst the remaining 14.4% were
pursuing their PhD.

3.1 Overall Support Required By Students in Postgraduate Study

Table 1 below shows the amount of academic support students needed in their postgraduate study. Based on
the findings in this pilot study, it can be seen that a majority of the respondents (79.5%) reported that they
needed moderate academic support from their supervisors, indicating a moderate dependence on supervisors.
This reflects a moderate readiness towards autonomy and lifelong learning. Another 10.6% of respondents
claimed that they needed little support indicating that approximately 14 students were rather independent and
were moving towards the path of autonomy. Another 13 students (9.8%) indicated that they were highly
dependent and required much support from their supervisors.
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Table 1. Level of academic support required by students (n=132)

Level of Support Frequency Percentage (%)
Low (1—1.99) 14 10.6%
Moderate (2 —3.99) 105 79.5%

High (4 -5) 13 9.8%

Total 132 100.0%

3.2 Students’ Level of Dependence: Using Digital Tools

The following section presents the students’ perceptions of their dependence on supervisors in terms of using
digital tools in their study. From the quantitative findings presented in Table 2, it can be seen that students
articulated independence on a variety of aspects. The highest level of independence was recorded for the use
of referencing software (M=4.58, SD=.715) followed by the use of online academic matters (M=4.56,
SD=.864) and use of search engines for research purposes (M=4.23, SD=.762). On the other hand, the
highest dependence on supervisors was for the use of data visualisation tools (M=2.03, SD=.740) followed
by use of data analysis tools (M=2.43, SD=.659) and use of plagiarism software (M=3.05, SD=.766). In
addition, students expressed moderate dependence in terms of using social media in research, managing
literature review online tools and use of technology for online supervision.

The extent of support required by students was further investigated in the interviews with eight
postgraduate students. Findings indicated rather similar findings obtained from the questionnaire. Almost all
students highlighted that they were not dependent on their supervisors when it came to online academic
matters. For example, Respondent R3-FP stressed that “I do not need any help from my supervisor on online
academic matters because everything is on the postgraduate website. | can register for a semester, take a
semester off and even apply for a change of supervisor.” Similarly Respondent R7-FM expressed that the
“university website was very user- friendly” and she experienced no problems accessing it even though she
was not as techno-savvy as her younger course mates. Likewise, a majority of them also voiced agreement
that they encounter few problems when using available digital tools for referencing and manthey had little
problems with the use of available digital tools for referencing and managing information obtained from the
web. Respondent R1-FP pointed out that during the orientation programme they were taught how to use
various search engines and referencing software to locate information. She added, “We were also introduced
us to some data management tools and the university library staff were very helpful . . . some of them taught
us how to reference materials and where we could go for further help . . .but I think | need help and
expertise in managing and writing my literature review.”

Table 2. Student dependence on supervisors for using digital tools (n=132)

Items Mean SD
Online academic matters 4.56 .864
Using Online search engines — research 4.23 762
Managing lit review online tools 3.23 .643
Data Analysis & Analytics tools 2.43 .659
Using referencing software 4.58 715
Understanding data visualisation tools 2.03 740
Use of plagiarism check tools 3.05 .766
Use of social media in research 3.79 462
Use of latest tools e.g. mobile apps, etc. 4.05 .783
Use of technology /media for online supervision /chat 3.65 .875

Scale: Appropriate Support 1—2—3—4—5 Autonomy Generation
(indicating dependence) (leading to independence)

To this Respondent R6-FM highlighted that . . .

46



12th International Conference on Cognition and Exploratory Learning in Digital Age (CELDA 2015)

“my supervisor has exposed me to a number of software available for managing the writing of
literature review such as Mendeley. In fact my supervisor is very techno savy as she is into
computing software and has even created her own software called LIRAS to help us manage our
literature review.”

A majority of these respondents stressed that their main limitation lay in analytics and how to use data
analysis software to analyse data. Respondent R2-MP stressed that ...

“l am rather weak in numbers and | really learnt a lot from my supervisor. He is good in

statistics and | think I need his support in helping me use analysis software such as SPSS to

help me use SEM and Rasch modeling”.

Respondent R1-FP further added that,
“l collected and presented a lot of tables in my thesis but | was not able to present it in an
attractive manner. My supervisor, he exposed me to a number of 2D and 3D visualization tools
like charts, matrix, scatter plot diagrams and multidimensional pie-charts and histograms. Now
I can say | am happy that my research study now looks like a PhD study. I really appreciate his
help in helping me visualize my data effectively.”

Interview sessions also investigated challenges students faced with regard to digital literacy. A majority
expressed their limitation again in terms of keeping up-to-date with available and supportive software tools to
help them manage and analyse data collected. A few other called for the need for more effective plagiarism
checking tools and need to up-skill their knowledge in data analysis tools such as NVIVO and latest
computing software such advance Microsoft word software for thesis writing and formatting.

3.3 Students’ Level of Dependence: Academic Matters

The students’ level of dependence on their respective supervisors was also examined in terms of academic
matters such as communication, feedback and supervisory meetings at three main stages of study namely
proposal, data collection and data analysis as well as writing stages. The details of the overall results were
computed and reported in Table 3 which presents the students’ level of dependence in seven (7) academic
matters at different stages in their postgraduate study. At the proposal stage, they felt they needed to have
effective communication (M=2.80, SD=.232) with their supervisors and hence they were rather dependent on
highly experienced supervisors (M=2.54, SD=.162) who were able to provide them with proper guidance
(M=2.68, SD=.155). More importantly, they also articulated a need for having a close relationship with
supervisors as they needed them to provide strong motivational support. Students also indicated their
dependence on quality feedback (M=2.77, SD=.163), regular meetings (M=2.54, SD=.140) and appreciated
the need for a highly structured programme at this stage of postgraduate study.

Table 3. Students’ level of dependence on supervisors at various stages of study (n=132)

STAGE OF STUDY Proposal Data Collection Final Writing
Stage & Analysis Stage Stage
Items Mean SD Mean SD Mean SD
Close relationship 2.84 .165 3.05 .018 2.97 .145
Efficient communication 2.80 232 3.00 152 2.92 .205
Quality feedback 2.77 163 2.98 .068 2.87 .201
Motivational support 2.40 .159 2.92 1.032 2.87 .162
Proper guidance 2.68 .155 2.92 .024 2.84 111
Regular meetings 2.54 .140 3.05 .018 2.79 .260
Highly structured programme 2.58 .166 2.88 .070 2.73 .165
Highly experienced supervision 2.54 162 2.82 .032 2.63 .128
Overall mean 2.72 2.95 2.85
Scale: Appropriate Support 1—2—3—4—5 Autonomy Generation
(indicating dependence) (leading to independence)
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This high support and dependence at the proposal stage was also recorded during the interview sessions.
This indicated a low level of readiness for autonomy and lifelong learning on their own. They admitted that
they were most dependent on supervisors as ‘postgraduate study was a new chapter’ in their lives and they
‘looked forward to developing a close relationship® with their supervisors (R7-FM). Furthermore,
Respondent R1-FP stated that she needed the most support during the proposal stage and therefore, she made
it a point to having regular meetings with her supervisor. She further stated that through the frequent
meetings, she was able to experience good communication with her supervisor.

“I really needed a lot of help from my supervisor when I was at my proposal stage. We had
meetings almost three times a week for two months. The feedback | received on my proposal
from her was also good and easy for me to understand. |1 can say that we had good
communication during that time and I was really dependent on my supervisor.” (R3-FP).

Likewise Respondent R2-MP articulated that he ‘lacked confidence’ at this stage and was hence ‘very
dependent ‘on his supervisor for ‘identifying readings, providing regular feedback on the writing’, and giving
him ‘support, motivation and even guidance on how to survive postgraduate study’.

The findings in Table 4 further illustrate that there was a slight shift in the students’ level of dependence
at the data collection and data analysis stages (M=2.95) when compared to the proposal stage (M=2.72).
Hence, respondents indicated there was little need for regular meetings with the supervisors (M=3.05,
SD=.018) and they felt they could work independently and there was a little need of a close relationship with
their supervisors during this stages (M=3.05, SD=.018). They however, indicated a need for quality feedback
(M=2.89, SD=.068) and strong motivational support (M=2.92, SD=1.032). The results also show that they
were most dependent on their supervisors in receiving highly experienced supervision at the data collection
and data analysis stages (M=2.82, SD=.032).

This sentiment was also reflected in the interview sessions. Thus, the meetings with their supervisors
decreased. They however pointed out that they still looked forward to support and motivation from their
supervisors, particularly on finishing their study on time. For example, Respondent R4-FP stated that she did
not meet her supervisor as frequently as when she was in the proposal stage and their relationship became
rather distant. Nevertheless, her supervisor still provided support to her.

“Right now I am at my data collection and data analysis stages. As I spent more time collecting
data from respondents so | have less meetings with my supervisor compared to previous stage of
writing the research proposal. | think that is why we are quite distant but I still receive support

from her each time we meet up.” (PPR2)

During the final stage of writing, the results reveal that respondents shifted back to dependence on their
supervisors (M=2.85, SD=.861). Consequently, they articulated a need for a highly structured programme
and looked forward to more regular meetings (M=2.79, SD=.260) as they were at the tail end of their study.
They were still dependent on their supervisors for guidance, motivational support and quality feedback. They
also appreciated efficient communication and looked forward to having a close relationship with their
supervisors. During the interview sessions, they stressed that since they were at the final stages of their study
they were more dependent and looked forward to a close relationship with their supervisors compared to the
other stages of their postgraduate study. Respondent, R2-MP, pointed out that he actually had more effective
communication with his supervisor as he had more frequent meetings at the writing stage.

“I am in my writing stage now. I can say that my relationship with my supervisor is better
compared to the other stages. We also have more efficient and effective communication as we
have regular meetings...I think I am still rather dependent on my supervisor” (PMC1)

In addition, Respondent R3-FP further highlighted that she was rather dependent on her supervisor’s
feedback and felt that even though she had reached the end of her study she was ‘not able to wean off
successfully’. This is what she had to add:

“l am at towards the end of my study and | know | should be a confident and independent
researcher but the truth is I am still rather dependent as I think I still need my supervisor’s
approval. | still like her to check my work . . . | do not think I have been able to wean off my
supervisor successfully and perhaps that is why | have not been able to achieve the
independence required of a PhD student. . .but I am trying slowly.”
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4. DISCUSSION AND CONCLUSION

The findings of this study showed that in general, a majority of the respondents were rather independent of
supervisor support in terms of using digital tools but were rather dependent on supervisors in academic
matters. Students expressed little need for supervisor support in aspects such as online academic matters and
use of search engines for research purposes but called for support in the use of data analysis, data
visualisation and data management tools. This calls for a need to further enhance digital literacy among
postgraduates so that they do not lag behind the ever-changing demands of work and life. According to
Shopova (2014), digital competence is crucial for effective learning and the need for students to adapt to
adapt to the dynamically changing labour market.

With regard to academic study, student dependence on supervisors was rather high at all three stages of
academic study, indicating a lack of autonomy among postgraduate students. These students were most
dependent at the proposal stage as they needed guidance, motivation and quality feedback. This is congruent
with findings from a study by Grant (2003) who highlighted that it is crucial for the level of relationship to be
high at the beginning of the supervisory process where the production of a thesis is the key component of a
supervisory practice. Goldberg, Dixon and Wolf (2012) further reiterated that good communication at the
beginning of the relationship helps to build strong bonds. Moreover, good communication between students
and their supervisor is necessary for effective supervision. The findings also revealed that students’
dependence weaned off a little at the data collection and data analysis stages because at this stage students
have to carry out data collection by themselves. This was also supported by Yin (2014) who states that
students should learn to be more independent when collecting data. This slight independence however, swung
back to dependence at the final stages of writing. Findings from the interview sessions indicated that students
again fell back because their supervisors were still viewed as experts and a majority had not successfully
learnt to wean off from their supervisors to grow as successful researchers in their own fields of interest.

These findings have implications for postgraduate supervision. There is a need for a more holistic
approach to postgraduate supervision that takes into consideration the tenets laid down by educationists such
as Maslow and Vygotsky alongside the development of learner autonomy among postgraduate students
(Sidhu et al., 2015). More importantly, both supervisors and students need to understand the delicate balance
between control and autonomy. Effective supervision requires supervisors to employ a more student-centred
approach in today’s age of technological advances as educators who see themselves as know-all content
experts are redundant in today’s learning spaces. Supervisors need to listen to their students’ voices, get them
engaged in dialogue with their own learning environments and help provide the necessary ‘scaffolding’ to
reach their respective zone of proximal development. Researchers like Delamont, Parry and Atkinson (1998)
assert that too much control can not only limit the development of autonomy of the novice researcher but
more importantly threaten the originality of research study. Therefore, supervisors need to create a healthy
supervisory culture that can help their students towards the path of increasing independence and lifelong
learning. On the other hand, students too need to attend training seminars where they can be helped to grow
as independent and critical thinkers. Students need to be empowered with lifelong learning skills so that they
can be emancipated and encouraged to question and work towards developing as independent researchers and
confident members of the disciplinary community.
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ABSTRACT

Informal learning allows learners to be in charge of their own learning process instead of being a content consumer.
Harnessing mobile technology in informal learning field could help learners in taking a learning opportunity whenever
they need either individually or in a group. This paper presents a small-scale study to investigate how people may use
mobile technology for learning purposes in cultural heritage contexts. A focus group approach was used to capture
preliminary results of user requirements. Based on these results, a scenario-based method was used to reflect a tangible
picture regarding how people interact with mobile services. This study serves as an initial step of the series of gathering
user requirements in developing a mobile location-based learning service.
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Mobile Technology. Cultural heritage. Informal learning.

1. INTRODUCTION

Harnessing mobile technology in informal learning (mobile learning or m-learning) provides opportunities
for people to learn regardless of their location either individually or in a group (Sharples, 2000). M-learning
helps encourage people to undertake new experiences in life as well as promoting lifelong learning
(Fallahkhair et al., 2004, Vavoula, 2003). In addition, m-learning offers people the opportunity to learn
within different contexts thus enabling people to learn while they are doing their daily activities (Brown et
al., 2010, Kukulska-Hulme and Traxler, 2005) which takes place throughout people’s experiences (Cohen,
1993). Learning from experiences could be considered as informal learning in which enables learners to be in
charge of their own learning process instead of being a content consumer.

Engaging in aspects of cultural heritage may form a significant facet of the informal learning process.
Since cultural heritage reflects the identity of societies (Vidal Gonzélez, 2008), it could be important for
people to learn more about the historical information that relates to heritage sites. This may help people to
appreciate their history, which could further promote a sense of loyalty and engagement (UNESCO, 2013).

Additionally, visiting historical sites reinforces the revival of the glorious past that the communities have
had during a particular age. This would help people to derive a power from that history and to be proud of
belonging to that community, and also maintain a link between the present and the past, which would
stimulate the perpetuation of culture (Du Cros, 2001, Caton and Santos, 2007).

Learning about historical stories and events that have taken place in a certain space not only attaches
people to their roots (Poria et al., 2006), but also evokes their emotion and identity towards societies that they
belong to (Poria et al., 2004). In turn this may inspire them to give more to serve their communities and,
contribute to community advancement.

Since people learn by interacting with each other (Tseng and Chen, 2014), and mobile learning facilitate
the interaction between people in different contexts (Lam et al., 2010), effective mobile services should be
introduced to enhance this interaction. This aspect could successively support informal learning in cultural
heritage contexts. This paper presents an empirical study of how people use mobile devices for learning
purposes with respect to culture heritage sites. A focus group approach was used to capture initial user
requirements. A Scenario-based method was used to envisage the interaction process between users and
mobile services based on the results of this study.
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2. FOCUS GROUP

The present section describes the focus group approach that was used in this study including: the overall
methodology, the methods that used to collect and analyse data, and finally, reporting the results.

2.1 Methodology

A focus group discussion was used in this study. Six participants took part in this discussion; their age ranged
from 28-50, three male and three female. All of them are familiar with mobile technology. Participants were
recruited among the PhD student community. A Doodle notification was sent to them by email asking to state
day/time that is suitable for them in order to organize the discussion meeting. A thematic analysis method
was used to analyze the data (Braun and Clarke, 2006). The data was coded manually and also electronically
using QSR Nvivo 10.

2.2 Data Analysis

The data was analysed by using a thematic analysis method which consists of six phases that were set out by
Braun and Clarke (2006) :1) Getting familiar with the data. 2) Generating initial codes. 3) Searching for
themes. 4) Reviewing themes. 5) Defining and naming themes 6) Producing the report.

As noted by Braun and Clarke (2006), themes could be ‘data-driven’ which is emerged from data without
any prior ideas about it, or theory-driven’, which means that data has been coded around some initial ideas
from the literature. Whilst both sources were used in this study, the obtained themes are more
‘theory-driven’ as the researchers have had some initial ideas regarding this research from the literature.
However, a few themes have also emerged from the data.

The data were coded manually and electronically. First, manually: paper, highlighter, coloured paper and
pencil. Second, electronically, using computer software: (QSR Nvivo 10) (Bazeley and Jackson, 2013,
Bazeley, 2009). The electronic version was used to increase the reliability of coding data by looking at the
data from a different angle. Using Nvivo helped to take in-depth insight to the dataset. Its value is that it is
more accurate than do it manually in terms of avoiding missing some potential themes that might be
important, due to the easy-checking by using software rather than go through the transcription manually
every time to check (Basit, 2003). Two lists of themes have been obtained from using manual and electronics
versions of coding. A list of final themes emerged by reviewing and combining these two lists. The coding
process was conducted in three cycles: ‘generating initial codes’, ‘searching for themes’, and ‘reviewing
themes’.

It is necessary to clarify that throughout this paper we intend to use ‘code’ for the extracting information
in the first level, ‘category’ for descriptive level of coding, and ‘theme’ for a more abstract level (Bazeley,
2009). The details of how each phase of the thematic method was carried out are as follows:

1) Getting familiar with the data

This phase involved transcribing the verbal data, reading and re-reading through the entire dataset and
also noting down some initial ideas. An initial list of potential themes was obtained through this phase.

2) Generating initial codes

This stage included deconstructing information from its original dataset into initial codes. These codes
were assigned clear labels to act as rules for inclusion. The details of coding data in both versions (manually
and electronically) as follows:

Manually: The interesting patterns that are repeated across the dataset was highlighted (patterns related:
problems, services, motivation) and also new patterns have emerged such as ‘a learning concept’. Afterward
initial codes were generated as illustrated in Table 1.
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Table 1. An example of coding data manually

“...if I go there I want to take picture and keep memory, I want to see 1-Talking about
memories, | wanna write down. Take picture and save them (manage pic- features and ser-

tures), | want to take direction as well, and some times I've been lost anyway, vices.
I want to find the history of things not just brief, | wanna go in depth like 2- Talking about
Charles Dickens, so, so. Probably | wanna to have a coffee in place like information and
Charles Dickens lounge, | want when | go back have a look at what I've ...” facilities

Electronically: the Open Coding stage was carried out using Nvivo. This stage included extracting
information from the original dataset into initial ‘non-hierarchical codes’. Information was extracted for each
participant to define a node or nodes based on the answer. For example, if the participants wrote down online
ticketing and online booking for using mobile devices in cultural heritage sites, the node could be ‘online
services’. As we went through the dataset any similar patterns were assigned to the nodes already defined for
those patterns. When a new piece of information emerged, a new node was defined to assign this new
information to. For instance, ‘learners and visitors’ are different than ‘usage of mobile devices’, so, a new
node was defined to assign it.

3) Searching for themes

This phase included re-ordering initial codes, re-labelling and merging similar codes in order to ensure that
labels for inclusion accurately reflect the contents.

The initial codes identified from the previous phase were grouped together in meaningful categories. The
related codes were assigned to a certain category in order to identify themes. A mind map was used in the
manual version of coding (see fig 1). Furthermore, in the electronic version; re-ordering and re-labeling of
nodes was carried out to identify categories.

4) Reviewing themes

This stage included breaking down the categories that were obtained from the previous phase into
sub-categories to offer a clear insight to the meaning of categories.

Get direction

\ 1 would do
/ Take children to

Get historical learn from sites

information
Manage pictures
Keep memories

S i i \l
ervices S Take pictures
Diary
Social media

Figure 1. lllustration of grouping patterns using mind map

Furthermore, it is offer an opportunity to reviewing potential themes that might emerge from the defined

categories in the previous phase.
This phase was carried out in the manual version using pieces of coloured papers. The pieces were stacked

onto an A2 paper to form more specific categories (sub-categories).

Similarly, in the Electronic version: nodes were re-constructed into sub-categories.

5) Defining and naming themes

This phase included consolidation of codes from the three cycles of coding data.

Themes were defined and named according to the meaning of each group that emerged from the previous
phase.
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At the end of the Defining and Naming Themes phase, the results from electronic and manual versions of
coding were reviewed. A list of themes has been produced based on combining the results from these two
versions (detailed description in the next section).

6) Producing the report

Based on the analysis of the data, a report was produced to summarise the analysis phases as well as the
results.

2.3 Results

This study revealed a set of broad themes, which serve as initial requirements of developing a mobile
learning service. These themes include:

Learners and Devices: Learners could be categorized as groups and individuals, and also could be
categorized as adults (elderly and young people), and children with their parents, grandparents, and teachers
in a school trip. Learners interact with the cultural heritage sites using mobile devices which include: mobile
phones, tablets and wearable devices (e.g. google glasses). In terms of kinds of mobile applications (apps),
participants reported that is important to consider all types of operating systems to meet the multi-variation
interest of people regarding types of mobile devices, “...different people has different preference”..., “...is it
a cross platform app?, ...what kind of apps that people comfortable with?”.

A common view amongst participants was regarding considering user profile. Participants stressed that it
is important to consider user preferences, “...personalize your app to suit your convenience...”, which means
designing a user model that includes all user’s preferences based on user’s interests (Cocea, 2011).

The Learning Notion: The discussion has revealed different opinions about what the notion of ‘learning’
means. One of them considers learning as the process of getting information through courses, so, mobile
learning is the ability to access online courses through a mobile device such as MOOCs (Massive Open
Online Courses). The rest were divided between considering learning as; firstly, the process of retrieving
information and retaining it for using when needed, secondly, as any type of information that people obtain
during their daily life (e.g. looking at trains or buses time).

Motivation and Attitude: The participants had diverse reasons for visiting cultural heritage sites and
also for using a mobile device whilst there. The main reasons that motivate people to visit cultural heritage
sites are: 1) learning, 2) entertaining, 3) discovering other countries cultures. Some of participants stressed
that visiting historical sites could play a significant role in terms of helping people to learn about the history;
either for themselves or their children, “I would like to take my children to historical site to help them learn
from them...”.

Moreover, some of participants pointed out that the nature of people, who are interested in those sites and
they enjoy history, would drive them to visit those sites. Entertainment could be a reason for visiting cultural
heritage sites. Curiosity in discovering cultures, either their own cultures or other society’s cultures, might
influence people to visit heritage and historical sites, “...1 might go to visit cultural heritage or historical
sites if 1 am on holiday in another country” , “ | would discover society’s cultures, so the best way is to visit
cultural heritage and historical sites... ”.

Additionally, there was a sense amongst participants that a mobile app that provides almost all services that
visitors/learners could need in cultural heritage sites, would encourage people to use it would have all their
needs providing in one app.

Services and Features: The main debate in the focus group discussion was about some existing services
that are being used by people that could be utilised for cultural heritage contexts; such as the ‘Google Now’
app that notifies people about aspects based on their interests (Google). Some features that they are hoping to
find in a mobile app; such as connecting the app with the social media to share information, photos, etc., keep
memories and manage pictures and diaries, “...l go there, ..,I want see memories, | wanna write down, take
Picture and save them...”.

Furthermore, provision of interesting services may motivate them to visit cultural heritage sites. For
instance, providing some useful information about some interesting aspects or facilities that could bring
people attention, “... | like Charles Dickens; probably | wanna to have coffee in place like Charles Dickens’
lounge...”

In addition, participants claimed that it is important to personalize the app to meet user preferences, which
could in turn, motivate people to use it, “...personalize your app to suit your convenience...”, also, it would
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be advantageous if the service can provide a story narrator, that might attract children which in turn
encourages parents or grandparents to use it when taking children for a day out, “...they can listen t0 a story
while they are visiting the site...” or Utilize a quiz, ““...quizzes for example...”, ... you can make [quizzes] in
different level...” Finally, participants suggested providing a unique and international code to be recognized
everywhere which will help the app to be for a global use.

Information: Information plays a significant role of developing mobile learning services for cultural
heritage contexts. The reliability and usefulness of the information could encourage people to use this app.
The debate in the discussion was about how people can obtain right information in a right time. Participants
stressed that the quality of the information and the way that could be obtained is very important in terms of:
1) generating reliable information, in which should be generated immediately at a real time. Managing and
maintain data in an efficient manner,...how many places you gonna generate this information for, is just
England!?...”. 2) pulling information from the cloud, which is easier in terms of it doesn't need to be
generated immediately, however, it needs to be checked in terms of authenticity, “...if you are using
information from the cloud, you have to think about the authenticity...” .

Moreover, participants suggested providing some useful information for instance, how many visitors are
visiting the site in a particular day or time, or some information about transportation. Those type of
information could be helpful in terms of avoiding a crowdie day or to know about the type of transportation
that is available,“...it can give you information like taxis, buses, it could be helpful or how far from the bus
station...”. Participants mentioned that enabling user to review comments that was generated by other
visitors might help people to have an initial idea regarding a historical site before visiting it.

Usability, Acceptance and Usefulness: Participants highlighted some factors that may affect people’s
acceptance of using a new technology such as ease of use as well as provision of useful features and
information. Participants stressed that asking a lot of questions and providing many choices could make the
app complicated and not easy to use, which may dissuade people from using the software,...[if the app is]
more complicated, more interaction and more question you will lose number of users... ™.

Additionally, participants suggested giving the users a choice to disable or enable some services (e.g.
switch off the notification service). This could give them an opportunity to choose what they prefer to acquire
in a certain time. That may motivate them to use the app in which they do not feel restricted by such an
annoying app (e.g. annoying notification), “... make it easy when you can switch things off or not...” this
would provide users with multilevel of interaction and thus, cater for the diversity of interests leads to
increased adoption.

Challenges and interventions: Participants underlined some challenges regarding using a mobile device
in cultural heritage sites such as; a poor network quality in some remote places.

The small screen size of some devices, such as mobile phones, might be not comfortable for elderly
people who have got sight problems so they might prefer to use a tablet, “...that is an implication for elder
people who may be would find it difficult to look at a small screen...”.

The scalability might cause a problem in terms of the amount of retrieval data. For instance videos and
images got tend to take a large amount of space in a mobile device memory (Alkhafaji et al., 2014).
Nevertheless, using cloud computing as storage for the historical information might be considered as a
solution for this issue.

Furthermore, participants pointed out that to enable people to become engaged with the app, a level of
trust must be established,“... [people] may not feel comfortable with something knows where they are...”.
Confidentiality is an important aspect in such an app; people might not like apps that ask for personal
information. This might lead to issues about why the app asks all these questions or how it knows about a
particular aspect, “...when google suddenly give you an advert about some stuff you 've been looking at, you
are thinking how it knows that, and you thinking am not sure I like this...”.

In addition, participants, emphasized that there are some people, probably the old generation, do not feel
comfortable with the new technologies and may find it not easy to use, which may affect their attitude
towards using a mobile device, “...is just | personally wouldn’t, because I don’t have that sort of easy to use
a mobile phone...”, “...there is a generation of people who like to have a physical book rather than an
app...”. However, it would be more useful to provide some interesting services such as personalizing the app
that could bring their interest and encourage them to use it at cultural heritage sites, “...is like a trigger that
makes somebody who never use that kind of things go and use it...”, “...I can remember saying I wouldn’t
never have touch screen phone...then few years later you get you can’t imagine life without it...”".
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Finally, another interesting issue has been mentioned by some participants who reported that the weather
could be considered as a problem in the UK, which may prevent people to use their mobile devices in
outdoor settings. However, some participants stated that using a Bluetooth headphone set might solve this
problem.

3. DISCUSSION

The result of the focus group discussion acts as an introductory stage of the gathering user requirements
process. It gives an elementary idea about how people would use mobile technology in cultural heritage
contexts. In the other words, it shows how people would like to interact with mobile services. In turn, it helps
in shaping the interaction process between users and systems. The results, while preliminary, suggest some
interesting aspects in terms of interaction design.

One important aspect is considering user’s profile; people would like to personalize their mobile app
based on their profile (Cocea, 2011). In addition, even though people prefer the easiest and quickest ways for
doing activities and interact with systems, they also like obtaining them in reliable and effective ways. With
respect to using a mobile device to learn from cultural heritage sites, people prefer a mobile app that is easy
to use and at the same time can provide rich and reliable information.

Although, some people are not keen to visit cultural heritage sites, they like to do it for their children's
sake or for getting extra services while visiting those sites (e.g. visiting Christmas shops in the Dockyard).
Hence, despite the diversity of participants’ points of view, all of these opinions were revealed that learning
about history and cultures would leads them to visit cultural heritage sites.

Another important aspect that was highlighted in this discussion is collaborative learning. The result
illuminates that most of people like to share knowledge and gain information via interacting with others. In
other word, they like to do activities in a group which enables them to communicate with each other, and at
the same time to share information, which may enhance their learning experiences (McLoughlin and Lee,
2008, Laurillard, 2009).

One more interesting aspect has emerged from data, which is the learning perception and how people
understand learning. Interestingly, the result shows that people might learn incidentally and informally.
Nevertheless, most of the time is happening unconsciously in which they do not perceive that they are
learning. Given that, learning could be defined as acquiring information throughout a lifetime either through
educational systems, formal learning, or life experiences, informal and incidental learning (Marsick and
Watkins, 2001, Ainsworth and Eaton, 2010).

The results revealed that some considerations should be taken into account when designing a mobile app
in terms of interaction design. Main considerations include: user profile, ease of use, and sharing information.
The next section will illustrate some results of the focus group study that has been used to embody user’s
characteristics and preferences using a scenario-based design method(Carroll, 1999, Fallahkhair et al., 2004).

4. SCENARIO-BASED DESIGN

A scenario-based design method has been widely used in the field of HCI (Carroll, 2000), this is due to its
ability to envision the interaction between users and services (Rosson and Carroll, 2002). Furthermore,
scenario-based method helps to identify the suitable context of use and the main actors which consider the
key elements for gathering requirements (Carroll et al., 1998). We have developed a novel scenario that
responds to some results of the focus group study presented as follows:

Scenario: Dana and Sam are parents of three children; Sarah is 6, Jannah is 8 and Tom is 10. They are
keen to get their children to learn about culture and history. They do believe that the best way to do it is
taking them to visit cultural heritage sites. However, they concerned about how to get them enjoy the trip and
learn at the same time, especially that the kids are different in their preferences and how they like to learn.
Sarah and Jannah like to listen to a story whereas Tom likes quizzes. Sam’s noticed that some of his
colleagues use a mobile app when visiting cultural heritage sites. This app enables them to personalise it
based on their preferences and also give them an opportunity to choose how they prefer information to be
presented (learning preferences). Sam downloaded this app in his mobile phone as well as to his wife’s
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mobile phone and also to the kids’ tablets. During a summer holiday, they took the kids to visit the Southsea
Castle in Portsmouth. Sarah and Jannah chose listening to the historic information about this castle in a story
form. Sarah chose to listen to the story as an audio cartoon film, while Jannah chose to listen to a story that
was told by a narrator. Tom chose to get information by taking a quiz that asks him to find the tunnel for
instance and tick the right choice about why this castle was built? At the same time the family created a
network between them, which enabled the parents to keep their kids tracks, share information, and also to
enjoy their trip together as a group.

5. CONCLUSION AND FURTHER WORK

A Small-Scale study has been presented in this paper. The study was conducted to capture an initial
requirement for developing a mobile location-based learning service with respect to cultural heritage
contexts. A focus group approach was used in this study. This study serves as a bedrock in the process of
collecting user requirement in the user-centred design approach.

Although the current study is based on a small sample of participants, the results suggested a set of
interesting themes, which will be useful to be considered in designing interactions of mobile learning
services. These themes include: learners and devices; the notion of learning, motivation and attitude; services
and features; information, usability, acceptance and usefulness and, challenges and interventions. A
scenario-based method was used in this paper to illuminate some of the results regarding the interaction
design between users and mobile services.

The study that has been presented in this paper forms the first stage of a research project. This research is
intending to develop a mobile location-based learning service with respect to cultural heritage contexts.
There are a number of areas that we envision to carry out further work: Firstly, to conduct further steps to
fulfil the eliciting of users requirements which includes: a) distributing a questionnaire form to obtain a
wide-scale of data. b) Conducting additional interviews to gain in-depth details regarding using mobile
devices for learning purposes. We are also planning to develop a task model based on the results of our
questionnaire and interview studies using the socio-cognitive engineering methodology (Sharples et al.,
2002). Finally, a prototype mobile app will be developed as a proof of concept based on the task model.
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ABSTRACT

The development of numerical abilities was examined in three groups of 5 year-olds: one including 13 children
accomplishing a numerical training in pencil-and-paper format (EG1); another group including 21 children accomplished
a homologous training in computerized format; the remaining 24 children were assigned to the control group (CG). The
participants were assessed at three successive times (0, t1 and t2) with a battery of validated tests assessing numerical
abilities and fluid intelligence. At times t1 and t2 we found differences between experimental groups and CG, while the
children’s abilities in the two experimental groups were similar. We underline the crucial role of pre-syntactical and
counting dimensions, accounting for a distinction between the experimental groups and control. Results are discussed
with reference to the relevance for training activities of the presentation format (pencil-and-paper versus
computer-assisted). Pragmatical and practical implications are also considered.

KEYWORDS

Early numeracy learning; Psychoeducational Training; Preschool; Cognitive Empowerment; Educational technology

1. INTRODUCTION

Many researchers are looking for exploring the basic structures that contribute to mathematical success in
order to understand mathematical abilities development and to implement effective teaching strategies (e.qg.,
Torbeyns, Gilmore, & Verschaffel, 2015; De Smedt, Noél, Gilmore, & Ansari, 2013). These studies
evidenced the full complexity of mathematical acquisition processes starting from the preschool years. In this
regard a growing body of studies has reported that early numeracy is developed during childhood even before
the onset of formal education and it is progressively enriched at school (e.g., Jordan et al., 2009). Indeed,
numerical processing is based on the development of two non-verbal mechanisms, such as the pre-verbal
capacity to visually encode and enumerate a limited number of information (i.e., maximum 3-4 items), the so
called Object Tracking System (Mandler & Shebo, 1982), and the capacity to discriminate two sets of items
as a function of the number of elements expressing the quantity of each set (Approximate Number System;
Dehaene, 2011). The latter capacity implies that when more than four items are presented and serial counting
cannot be carried out, the capacity to visually enumerate the objects fails and counting responses become
more fallacious. Overall, from a typically developmental perspective this impasse can be overcome only
when young mathematics achievers learn a symbolic enumeration system and some counting skills, which
allow those children to process the numerousness of unlimited sets of elements (e.g., Jordan et al., 2009).
However, further research shows that the development of mathematical skills predicts the successive
mathematical achievements at school (e.g., Morgan, Farkas, & Wu, 2009) and the development of the related
emotions, such as math anxiety, that is, the feeling of fear and tension interfering with mathematics
performance (e.g., Jansen et al., 2013). For instance, early numeracy learning is slower in children attending
primary school that successively are identified as students with dyscalculia (e.g., Passolunghi, Vercelloni, &
Schadee, 2007). For this reason, during recent years the possibility of empowering early numeracy learning
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by structured early psycho-educational interventions received much attention. Indeed, researchers (e.g.,
Fuchs, 2009; Siegler & Ramani, 2009) argue that early psychoeducational programs promoting
mathematics-related learning can be very useful both for typically developing children and those being
unproficient mathematics achievers. The principle underpinning the early interventions for the empowerment
of numeracy-related learning is that, from the one hand, they can strength the mathematics knowledge and
skills of typically developed children and, from the other hand, they can provide an opportunity to improve
mathematics skills of at-risk children, in order to reduce even the negative emotional impact of scholastic
failure on them (e.g., Jansen et al., 2013; Siegler & Ramani, 2009). Some literature shows that trainings
based on technology supports have a great importance in the development of many different kinds of learning
abilities (Meneses et al., 2012). Most literature focuses the attention on the number line trainings, starting
from the beneficial effect of paper—pencil tools on children’s numerical development and their mathematics
achievement (Moeller, Fischer, Nuerk, & Cress, 2015). This study underlines how computer-supported
methods may considerably increase both the motivational aspect but also training efficiency in a great
number of ways, for example implementing numerical trainings in general, ensuring adaptivity, accessibility
and interactivity of training approaches. Some literature asserts that computer-assisted instruction is more
effective and beneficial than traditional instruction for educating students (Gunbas, 2015).

Other studies state that the pencil-and-paper and psychoeducational programs have the same efficacy in
the enhancement of cognitive functions in childhood (Penna, Stara, & Bonfiglio, 2002; Penna & Stara, 2010;
Ramani, Siegler, & Hitti, 2012; Passolunghi & Costa, 2014). For instance, a series of follow-up studies
reports that specific metacognitive and cognitive (e.g., visuo-spatial attention and working memory)
psychoeducational trainings can be successfully used in formal education in order to promote the
empowerment of specific cognitive processes underpinning learning in the classroom (e.g., Fastame & Callai,
2015). Previous research shows a correlation between individual differences in people’s school math abilities
and the accuracy with which they rapidly and nonverbally approximate how many items are in a scene
(Libertus et al., 2011). A longitudinal study explores the importance of kindergarten measures of
phonological awareness, working memory, and quantity-number competencies as predictors of mathematical
school achievement in third graders (mean age 8,8 years) (Krajewski & Schneider, 2009). Moreover, a
further body of studies shows the efficacy of pre-literacy psychoeducational interventions in improving early
numeracy skills (e.g., classification, seriation, counting) of pre-schoolers (e.g., Agus et al., 2015; Cirino,
2011; Clements & Sarama, 2007). For instance, Clements and Sarama (2007) showed the effectiveness of an
early numeracy learning intervention for young children lasted 26 weeks and based on a number of tasks
such as counting, doing number comparison, and number recognition.

For what concerns the Italian scenario, during the last decade different psychoeducational trainings have
been developed in order to empower numeracy knowledge and related skills. In this regard, very recently
Agus et al. (2015) conducted a preliminary study combining two pencil-and-paper and computer-assisted
psychoeducational interventions aimed at enriching numerical knowledge and visuo-spatial abilities in
second graders. The authors found that the combination of both the pencil-and-paper and computer-assisted
versions of visuo-spatial and mathematical interventions was more effective on the empowerment of
numerical skills than the execution of single treatments.

The aim of this study was to verify the impact of two pencil-and-paper and computerized-assisted
trainings on numerical intelligence of five years old children attending the last year of kindergarten.
Specifically, we were interested in evaluating the effects of the presentation modality of the interventions in
relation to the different aspects of numerical abilities (related to lexical, semantic, counting and
pre-syntactical areas) and fluid intelligence empowerment.

Therefore, in agreement with the literature, we hypothesised that: 1) the children that carried out a
computerized training display a greater enhancement in mathematical learning (Praet & Desoete, 2014) with
respect to children lacking any form of specific psychoeducational training; 2) the participants that performed
the training in both modalities could have an analogous improvement compared to that of the children
carrying out only the computer-assisted tasks, because the effectiveness of both modalities might be related
to the novelty of the resources/tasks used (Swanson & Hoskyn, 1998).

60



12th International Conference on Cognition and Exploratory Learning in Digital Age (CELDA 2015)

2. METHOD

2.1 Participants

Fifty-eight children, enrolled in the last year of kindergarten in several Italian schools, took part in the study
after their parents had provided written informed consent for participation. This study is only a part of larger
researches involving more than 300 children. The sample comprised typically developing children, showing
no signs of cognitive or perceptual deficits. Four pupils were excluded from the starting sample because they
presented some learning difficulties disabilities. The children assessed belonged to the middle socioeconomic
status. The research was conducted on the base of the ethical requests defined by the Italian Association for
Psychology. Table 1 summarizes the socio-demographic characteristics of participants; there were no
differences in relation to the sex variable (}* = .557, df = 2, p = .757).

Table 1. Descriptive statist