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Abstract

As digital learning is more widely used in this decade, more focus is paid in the
implementation of instructional strategies and designs of learning activities for learning
environment. This research is to build a co-independent digital self-learning environment for
novice in conducting qualitative research. The Virtual Situation Educational Museum (VSEM) of
Qualitative Research is a web-based system functioning as a self-exploratory learning space.
Researcher extracts instructional strategies and learning activities that are effective in face-to-face
classes, and transforms them into appropriate learning model for digital learning. VSEM is to
assist learners to the investigation of theoretical issues and practical cases. By sharing independent
researches, learners can learn from the social community of peers whose research experiences and
results can dedicate to a more complete VSEM.

This research is to take the steps of problem-based learning with research process, and
generate Research Problem-Based Learning ( RPBL ) instructional model. After understands the
cause-effect relationship, learners can use it to conduct exploratory learning in field study. This
research also develop a Life Type platform to allow customizable instructional tasks. Every learner
has a personal blog space in which learners can upload their research data, download files, and
browse their research progress. The main purpose is to use the RPBL process to guide students in
their qualitative research learning, and to elevate their learning effectiveness.

Keywords : Qualitative Research, Virtual Situation, Self-Learning, Digital Environment,
Co-independent Construction
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1. Intro

Qualitative research (QR)
paradigm and emphasizes on
Behaviors and to observe int
observation and in-depth int

is ariglnated fram the social science
discovering the reasons behind human

nsle human changes. Using participant
rviews, qualitative researchors investigate
into human cultur by looking at the "how"” and “why” of a phenomaonen
instead of “what™ and “how much” of it. Therefare, QR course is offerod
in graduate schools of arts and humanity as well as education to
prepare learners with basic qualitative research competenca, bath
theoreticaliy and practicaliy.

To most QR learners, field study is an unfamiliar and interesting
part of the course. For data collection, they would need to go
ocutside of classrooms and ilaboratories into the “fleld” which might
be academic institutions, classroomsor labs, hosp I, musoums,
govarnmental organizations, communities, and villages, just list a
faw. To resch rosearch aeffoctivenoss while belng outdeors, students
meed to access to courase materia check their ressarch progre
mnd search existing data. It might so be convenient for researchers
to mcce digita lemrning system which facilitate them to upload and
store data in various forma such as texts, graphics, audio and video
clips, for documentation and tracing purposes.

Current rescarches on ubiguitous | rning (VU-Learning) are larg
focused on the technological development, small-screon inte
dasign,standardized data tranamission Implementation, and Information
managements, but far less in the instructional design aspect. The
objective af this research is te implemeant padagogicsl models an the
digital learning system to create an adapt environment to suffice
student individual learning needs coutsida of campus for QR course.

2. Literat

2.1 U-Learning in the Field and on the Web

Weiser [1] introduces the notion of mobile computing, context-aware
pervasive computing, and ubiguitous computing models indicating
learning to be longer limited to our desktops but in and arcund our lives
Hull, Reid, and GQealhoed [2] sniso suggest th the value of the
application of ubiquitous computing is the delivery of situated
experiences via digital technology which enhance usars® physiesal
loecations. This research, first, situate students in bolh the real world
and the virtual world to extend students’ learning experience; second;
design sducational activities botween fields and digital system to
demonstrates the practices of ubiguitous learning which emphasizes
learning to happen In the right time right place. Third, develop digltal
aystem to facilitate students’ field study.
2.2 PBL for Research Purposes

Problem-based laarning (PEL) is & lanrning model basod on
constructivist framework |, and emphasizes on the practice of situated
learning and coliaborative learning [3, 4). Different from traditional
education, PBL Is & student-centersd pedsgopy where teachers only
provide necessary support.Students have to crea seif-directed
iearning, actively explorse in the rich rning resources, experience
real life problems, and search for solutions through caraeful
invastigation [5, 6].There Is no pre-detarmined sot of lectures, and na
repeated tests and assignments. It places atlention on the advancement
of skilis and enhancement of attitudes. Conciude from researc
personal tenching exporienc m PBL procedure is cromted to fulfill the
teaching and learning objectives. (sse Figure 1)

3. RPBL S
2.1 Purpose of RPEL System

In the process of impilementation, we found the proces

Iy

of POL and

‘teacher and peers using enline discus

hnology,National University of Tainan
nutn.edu.tw

4. Evaluat

Twaoa stage formative evaluatlions are conducted to collect usara’
feedbacks. The first stage heuristic evaiuation, focusing on knowing
the flaws of system's Interface design; and the socond stage is focus
group interviews, aiming to gather suggestions about system's
functionalities and uses.

Throe users wore ashoed to inspect the systom with 25 heuristics in
five aspects. The formative evaluation cycles that led to adjustments
wors continuad untll the deslign was sufficlontly mature for afficial
implementation. A br review reports, (1) in appe nce aspect,
such “appealing inter e (et st design”,
“rendability”, “intuitivenoss of label functions", “consistency In.visusi
Flli.nll(loﬂ' and “consistency of the site with other convention
mre evaluated Bhly.(2) In language aspect, “clarity of tarminclogies
and symboia™ consistency in terminology usage®”, and "avallabliity of
deseriptive Infermnation™” have almest ne adjustmeonts to be made,

{3) In functionality aspect, "options availability”, “tracingability”
“dispiay progress indicators™, and “"backup memory”® are verywelcomed to
users. However,“anticipation scored very low be - us dosire
the aystem to suffice higher level individual noods, such as research
task nlert.(4) In structure aspect,“hierarchical arganization of
information™ and “indication of wser locationwithin the site™ are reported
to be well designed. (5) In as tance aspect, elligent and
customizable defaulta”, “procadural assistanc “mistake solving
support”, “plain language for assistance™, as well as “reporting website
modifications™ are score lower than other items, which indicates & need
to provide more online guidelines and task instructions.

The advantages of RPBL system include, (1) Amalgamation of group
knowledgo:Students share their research progress and r--ulla. and
incorporate individunl knowledge into a more compiete entire
{(2) Full ussr sxperionce: Students put theories inte practice ny ‘bring
their classroom thinking into the field, and thena bring their field
experience onto the web. (3} Quick response:The system allows students
and teachers to quickly s ch through data and add functions according
to individual needs. (4) Al s

items

as using
their personal blogs to present and share Ideas.
On the other hand, interviewees give several future development
includa (1) Makillty enhancement: Use moblle devices to
make learning more ublquitous, Small screen design and connection
problams need to be solved. (2) Knowledge management:integrate
devices for handwriting, sudio, -nd video recording to make fiaid
documantation seasiar. (3) Socin cetion: Poer collaboration and
interactien mechanism is not 'Illl_'i‘ developed. (4) Geographical notation:
Allow users to draw maps and attach textual or visual notes. (5) Online
supparts Need more instructional guideline to tasks and field practices.

5. Conc

Digital learning technology redefines human's spatial and temperal

re onships, and creates new culture, soclal, and psychological sphera.
It compels changes of knowledge transmission and human communication
in terma of means, patterns, speed, and authorities. It has impacted all
facets of human iife, inciuding educ on. Digit technoiogy has made
learning to become more dynamic that students can sccoss,retrieve,
submit, dispiny, exchange learning materials beyond the school
boundaries of time and space. The resoarch proved that digital learning
systems designed in correspondence to instructional theories can more
mpprop ely provide suitabie services to students to enhance their
scademic ressarches and collaberative interaction.

research correspond to each other that we draw a graphic (see Figure 2)This resesrch was supported by Natlional Sclence Committes In Talwan

to demonstrate their associations, for which we entitied it
“Rosearch Problem-based Learning™, in short RFBL.
3.2 Architecture of RPBL System

The architecture of the system Iinclude two parts, the teacher end
and student end (see Figure 3). In the teacher and, teachers can assign
tasks following the RPEL steps. In svery step, there are prosot tasks
determined by theories, assigned tasks assigned by teachers to
individunl students mccordingly,mnd ndaptive tasks decided by students
themselves in accordance with their research requirements. On the
student end, sach student has one individual space where they can
downlond or uplond data, and track their research progress by browsing
their complete or incomp o tasks.
3.3. Functions of RPEBL System

The RPBL system sorves as several differant mochanisms. Its
functions Include: (1) Course platform: Students can browse RPEL
Ilssson plans andexplanations and download ignment instruction
{2) Assignment portal: Students can upload thelr research data In a
kinds of forms as attmchments mccording to the task list. (3) Data
collection tool: Students can collect graphic, audio and video data from
participant observation, focus groups and in-depth interviews while
conducting field research. (4) Electronic Journals: Students can write
fieldnotes, refloctions, and research memos on the system, not only
exchange thoughts but alse openly share their views using discussien
boards. {§) Remote agent
the system so toextend i rning to cutside of classroom. It ows
them to access the same materia while in the field.(6) Communication
medium: Students can use the platform as peer collnboration or iden
sharing tesl, (7) E-portfelio: Students can use it as persenal slectronie
portfolio which has all learning and research docu ts. They can
traceback to thelr conceptual grewth and make so flection.

Figure 1: PBL procedure. Figure 2: RPBL Model.
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Abstract

This paper describes the design and development of
an ubiquitous learning system for students who are
initiating educational qualitative studies. The learning
system aims to enhance the mobility of field research
that it allows students to access teaching and learning
assets when they are in the field, and traces learners’
research progress on the web.

Therefore, the paper proposes a research problem-
based learning (RPBL) model as the system structure
in order to lead students through a systematic
pedagogical process, but at the same time makes
adaptive learning possibilities available through the
customizable task list.

The preliminary formative evaluation suggests
minor modification of the system and provides positive
feedbacks to its instructional use and development.

Keywords: digital learning system, problem-based
learning, qualitative research, ubiquitous learning

1. Introduction

Qualitative research (QR) is originated from the
social science paradigm and emphasizes on
discovering the reasons behind human behaviors and to
observe intrinsic human changes. Using participant
observation and in-depth interviews, qualitative
researchers investigate into human cultures by looking
at the “how” and “why” of a phenomenon instead of
“what” and “how much” of it. Therefore, QR course is
offered in graduate schools of arts and humanity as
well as education to prepare learners with basic
qualitative research competence, both theoretically and
practically.

To most QR learners, field study is an unfamiliar
and interesting part of the course. For data collection,
they would need to go outside of classrooms and
laboratories into the “field” which might be academic
institutions, classrooms or labs, hospitals, museums,
governmental  organizations, communities, and
villages, just list a few. To reach research effectiveness
while being outdoors, students need to access to course

materials, check their research progress, and search
existing data. It might also be convenient for
researchers to access digital learning system which
facilitate them to upload and store data in various
forms such as texts, graphics, audio and video clips, for
documentation and tracing purposes.

Current researches on ubiquitous learning (U-
Learning) are largely focused on the technological
development, small-screen  interface  design,
standardized data transmission implementation, and
information managements, but far less in the
instructional design aspect. The objective of this
research is to implement pedagogical models on the
digital learning system to create an adaptive
environment to suffice students’ individual learning
needs outside of campus for QR course.

2. Literature Review
2.1 U-Learning in the Field and on the Web

Weiser [1] introduces the notion of mobile
computing, context-aware pervasive computing, and
ubiquitous computing models indicating learning to be
longer limited to our desktops but in and around our
lives. Hull, Reid, and Geelhoed [2] also suggest that
the value of the application of ubiquitous computing is
the delivery of situated experiences via digital
technology which enhance users’ physical locations.
This research, first, situate students in both the real
world and the virtual world to extend students’
learning experience; second, design educational
activities between fields and digital system to
demonstrates the practices of ubiquitous learning
which emphasizes learning to happen in the right time
right place. Third, develop digital system to facilitate
students’ field study.

2.2 PBL for Research Purposes

Problem-based learning (PBL) is a learning model
based on constructivist framework , and emphasizes on
the practice of situated learning and collaborative
learning [3, 4]. Different from traditional education,
PBL is a student-centered pedagogy where teachers



only provide necessary support. Students have to create
self-directed learning, actively explore in the rich
learning resources, experience real life problems, and

search for solutions through careful investigation [5, 6].

There is no pre-determined set of lectures, and no
repeated tests and assignments. It places attention on
the advancement of skills and enhancement of
attitudes. Conclude from researcher’s personal
teaching experience, a PBL procedure is created to
fulfill the teaching and learning objectives. (see Figure

1)

Pose Problem
Grouping
| Identify Problem |
{ }{ Define Problem |
Reject Ideas

Reflection

Figure 1: PBL procedure

3. RPBL System
3.1 Purpose of RPBL System
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Figure 2: RPBL Model.

In the process of implementation, we found the
process of PBL and research correspond to each other
that we draw a graphic (see Figure 2) to demonstrate
their associations, for which we entitled it as
“Research Problem-based Learning”, in short RPBL.

3.2 Architecture of RPBL System

The architecture of the system include two parts,
the teacher end and student end (see Figure 3). In the

teacher end, teachers can assign tasks following the
RPBL steps. In every step, there are preset tasks
determined by theories, assigned tasks assigned by
teachers to individual students accordingly, and
adaptive tasks decided by students themselves in
accordance with their research requirements. On the
student end, each student has one individual space
where they can download or upload data, and track
their research progress by browsing their complete or
incomplete tasks.

Teacher End

Student End

Teacher
RPBL
step 1
- Assigned Tasks Upload/Downioad
- Adaptive Tasks e
g
* Same with Above
+Task 1

Figure 3: Architecture of RPBL system.

3.3. Functions of RPBL System

The RPBL system serves as several different
mechanisms. Its functions include: (1) Course platform:
Students can browse RPBL lesson plans and
explanations and download assignment instructions. (2)
Assignment portal: Students can upload their research
data in all kinds of forms as attachments according to
the task list. (3) Data collection tool: Students can
collect graphic, audio and video data from participant
observation, focus groups and in-depth interviews
while conducting field research. (4) Electronic Journals:
Students can write fieldnotes, reflections, and research
memos on the system, not only exchange thoughts but
also openly share their views using discussion boards.
(5) Remote agent: Students can use mobile devices to
connect to the system so to extend their learning to
outside of classroom. It allows them to access the same
materials while in the field. (6) Communication
medium: Students can use the platform as peer
collaboration or idea sharing tool. (7) E-portfolio:
Students can use it as personal electronic portfolio
which has all learning and research documents. They
can trace back to their conceptual growth and make
self-reflection.

4. Evaluation Results

Two stage formative evaluations are conducted to
collect users’ feedbacks. The first stage is heuristic
evaluation, focusing on knowing the flaws of system’s
interface design; and the second stage is focus group



interviews, aiming to gather about

system’s functionalities and uses.

suggestions

Three users were asked to inspect the system with
25 heuristics in five aspects. The formative evaluation
cycles that led to adjustments were continued until the
design was sufficiently mature for official
implementation. A brief review reports, (1) In
appearance aspect, items such “appealing interface”,
“aesthetic and minimalist design”, “readability”,
“Intuitiveness of label functions”, ‘“consistency in
visual presentation”, and “consistency of the site with
other conventions”, are evaluated highly. (2) In
language aspect, “clarity of terminologies and
symbols”, “consistency in terminology usage”, and
“availability of descriptive information” have almost
no adjustments to be made. (3) In functionality aspect,
“options availability”, “tracing ability”, “display
progress indicators”, and “backup memory” are very
welcomed to users. However, “anticipation” is scored
very low because users desire the system to suffice
higher level individual needs, such as research task
alert. (4) In structure aspect, “hierarchical organization
of information” and “indication of user location within
the site” are reported to be well designed. (5) In
assistance aspect, “intelligent and customizable
defaults”, “procedural assistance”, “mistake solving
support”, “plain language for assistance”, as well as
“reporting website modifications” are score lower than
other items, which indicates a need to provide more
online guidelines and task instructions.

The advantages of RPBL system include, (1)
Amalgamation of group knowledge: Students share
their research progress and results, and incorporate
individual knowledge into a more complete entirety. (2)
Full user experience: Students put theories into
practice by bring their classroom thinking into the field,
and then bring their field experience onto the web. (3)
Quick response: The system allows students and
teachers to quickly search through data and add
functions according to individual needs. (4) All-way
interaction: Students can interact with teacher and
peers using online discussion facilities, as well as using
their personal blogs to present and share ideas.

On the other hand, interviewees give several
future development suggestions, include (1) Mobility
enhancement: Use mobile devices to make learning
more ubiquitous. Small screen design and connection
problems need to be solved. (2) Knowledge
management: Integrate devices for handwriting, audio,
and video recording to make field documentation
easier. (3) Social interaction: Peer collaboration and
interaction mechanism is not fully developed. (4)
Geographical notation: Allow users to draw maps and

attach textual or visual notes. (5) Online support: Need
more instructional guideline to tasks and field practices.

5. Conclusion

Digital learning technology redefines human’s
spatial and temporal relationships, and creates new
culture, social, and psychological sphere. It compels
changes of knowledge transmission and <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>