LEARNERS’ PERCEPTIONS OF CREATING A COLLABORATIVE
HYPERMEDIA PRODUCT: AN EXPLORATORY CASE STUDY AT
MOUNT PLEASANT PRIMARY SCHOOL

A thesis submitted in partial fulfillment of the requirements for the degree of

MASTERS IN EDUCATION
in

Information Communication Technology in Education

In the Department of Education

of

RHODES UNIVERSITY

by

ANDRE DU PLESSIS

JULY 2003

Supervisor: Prof. Cheryl Hodgkinson-Williams



ABSTRACT
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Department: Education

Degree: MEd (ICT)

The Ministry of Education (SICTE, 2002) states that the widespread introduction of computers in
schools should support Curriculum 2005 and that computer technology is part and parcel of
making schools the center of community life. The vision is to establish Smart Schools: schools
that are reinvented in terms of teaching-learning practices to prepare learners for the information
era (SICTE, 2002).

Kafai (1996:71) has found that conventional school assignments rarely give learners the
opportunity to spend a great deal of time on complex projects. As a result, many learners have
little experience in design: planning, problem solving, researching, dealing with time constraints,
modifying expectations and synthesizing everything in a project. Research by Carver, Lehrer,
Connell and Erickson (1992); Lehrer, (1993); Lehrer, Erickson and Connell (1994); Kafai (1996);
Liu and Hsiao (2002) and Liu (2002) indicates that the design of hypermedia artefacts can assist

in providing experience in design.

To date, no equivalent research has been conducted in South Africa to ascertain the perceptions
of learners regarding the creation of a hypermedia artefact over an extended period of time and
whether some of the critical outcomes specified in Curriculum 2005 can be addressed in such a

learning-by-design hypermedia project.

This study shows that design skills and aspects related to the critical outcomes of Curriculum
2005 can be achieved. Furthermore, it indicates that this kind of project encourages interest,
motivation and collaboration. In addition, it suggests that learners experience the role of the
teacher as different and prefer such a learning environment. In spite of the positive results, some

aspects that need attention for future implementation are suggested.
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CHAPTER 5

CONCLUSION
5.1 INTRODUCTION

Curriculum 2005 has encouraged a more constructivist approach to learning (Department of

Education, 2000:11). The constructivist classroom is different from the traditional classroom in
many ways (Brooks & Brooks, 1993, 1999). An alternative learning strategy, using the computer
as a design tool in a cooperative REALs Project-Based Learning environment underpinned by
cognitive apprenticeship, was implemented in an effort to determine the perceptions of grade 6
learners about the design process in creating a hypermedia product, as well as their perceptions
of collaboration, motivation and interest. The reasoning behind this was to ascertain whether
implementation of the proposed constructivist learning theory in the construction of a
hypermedia artifact following a Project-Based Learning approach, would assist in developing the
proposed critical outcomes of Curriculum 2005 (DOE, 1997a:1S). In other words, would aspects

of the critical outcomes manifest during this project?

It was expected that the new approach would indeed assist in realizing certain critical outcomes,

because:

1) A novel tool would be used during this project, the computer
2) The authentic learning environment would be experienced as something different
3) The role of the teacher would be different

4) Previous research indicates positive results (Lehrer, 1993).

5.2 QUESTION 1 and 2: SUMMARY OF FINDINGS

Learners displayed various skills during the project. While busy with the project they had to

implement and use existing skills and had to learn and develop new skills when necessary.

Question 1: What decision-making, research, project management, time management, design,

reflection, evaluation, revision skills are developed by learners creating a hypermedia project?

5.2.1 DECISION MAKING SKILLS

Decisions for deciding on a topic were mainly based on interest in the topic. Added to interest,

the following factors played also a role:
e Having some knowledge about the topic
e Interest in particular animals

e Information readily available
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e Influence of friends
e Possibility of a group that will work and function well together
e Topic not difficult to understand, it is do-able

e New opportunity to learn more about something that is new to them

5.2.2 RESEARCH SKILLS

Searching for information was a priority for the majority of the learners during the first few weeks.

However, searching for information was not the only task that received attention at the start of
the project. It was found that tasks such as “draft planning”, designing and editing of screens on
the computer also received attention. One learner planned at home and started to design his
product from week one on the computer. These findings are in line with the findings of Lehrer
(1993), Papert (1993) and Kafai (1996), who also found that not all learners approach the

planning and designing of their projects in the same way.

It was found that learners used sources not only in the library, but from elsewhere to obtain
information such as books, magazines that were brought from home, Microsoft Encarta
Multimedia Ecyclopedia and even a video recorded from an educational television program.
Some learners used the card catalogue as a tool to assist them to find information in the library.
Only two learners used the interview technique to find additional information. At least 11% of the
learners tried to make use of the Internet connection provided to them, by searching using the
search engine http://www.google.com. However, Internet searching seems to be problematic as
learners have not yet worked extensively on the Internet at school and found the process of
searching for information difficult. Keywords were used during the search process, but too many
results were yielded and hence learners found it difficult to filter through all the information and

to select which of the Internet hits to select.

The selection and location of information was also important to the learners and they spent a
considerable amount of time finding information. The majority knew where to find relevant
information pertaining to their topics. However, some groups experienced problems in finding
information in the library about their topic. Two girls indicated that the project was difficult and
was too much for them, mainly because they did not find information initially. Not being able to
find information did not deter all learners, as one group used this opportunity to explore a new
technique to circumvent this problem: they went to the museum and took photographs in digital
format of the inscriptions on the walls and inside the glass cases. These photos were then

enlarged in photo editing software and the information summarised from the photos.

Information that was found in English sources was translated from English to Afrikaans. Hence,

translation skills such as using the dictionary received attention. To summarise the located
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information, learners made use of keywords and tried to write in a comprehensible way in their
own words. However, not all the learners found summarization and translation easy. With
reference to the work of Lehrer (1994) and Liu (2002) it becomes evident yet again that we
cannot expect learners just to “have” the necessary skills such as using a dictionary with a view
to translate from one language to another. Skills such as translating need to be taught and
practised. This is indeed what should have been done to a greater extent with the participants

during this study.

It was found that the majority of learners believe that information sources such as books and
magazines are truthful and reliable sources, although not all such sources are always truthful
and reliable. However, a few learners made use of cross-referencing by comparing information

from sources covering the same topics to validate information.

5.2.3 PROJECT MANAGEMENT SKILLS

Careful planning and management of people is important, especially collective planning of

projects in group context, as well as individual planning. Learners indicated that collective
planning was important. Be that as it may, in practice it was found that some team-discussion
had taken place, but not in much depth. Learners indicated at the end of the project that

collective planning would have to receive greater attention in similar projects in future.

In contrast to collective planning, individual planning was a high priority, as learners planned
every session by setting goals for the session in their journals. It was found that different goals
were set for different aspects and tasks at different stages during the project. For example,
during the first four weeks, goals referring to the search process seemed to be important, but as
the project commenced, the search-related goals became less important. Goals related to
designing on the computer, to finishing the project and to editing and rounding off the design,
were not a high priority at the start, but their importance increased towards the end of the
project. Learners felt that the goals that they had set, assisted them to plan (setting their goals
for each session), to decide whether they had achieved their goals, to identify what they had
learned and also made them aware of the problems that they experienced and whether they
were solved or not, with a view to future planning. Although learners indicated that the goal

setting assisted them, they did not enjoy the recording of the goals in their journals.

5.2.4 TIME MANAGEMENT

When time is a factor, the setting of deadlines and the creation of a timeline are important tools

that can assist with the planning process. The findings showed that the creation of timelines was
not a high priority. This could create the impression that there was not much thinking about time.

Yet, an anlysis of the data showed that learners had thought about time-related aspects in spite
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of not creating timelines. Strategies that they mentioned that assisted them to finish on time
included the setting of goals, planning well in advance, working at other times or at other places

and the limitation of off-task behaviour.

It was found that time constraints were caused by time-consuming tasks such as searching for
information and illustrative material, translation of information from English to Afrikaans,
scanning of visual material and insufficient computers available for all learners to work on at the
same time. The findings about time constraints are in line with Liu (1998, 2002) who found that

managing time well is not an easy task for learners in the middle school.

5.2.5 DESIGN SKILLS (ORGANISATION AND REPRESENTATION SKILLS)

It was found that the design process required a great deal of concentration during the

segmentation and sequencing stages of the project in order that their prospective audience
would easily understand their topic and the related sub-topics. Only 5% of the learners indicated
that it was difficult to decide in what order they should present their ideas to make the project
more understandable for their prospective audience. On the whole it seems that the learners
have learned that sequencing information is an important aspect when one has to design a

project.

It was found that learners did not readily mention searching for pictures, photos or AVI video clip
files as goals. In spite of this, an analysis of TEP 2 and the PAQ provided evidence that learners
regarded the inclusion of visual material as very important as visual material enhances

understanding and promotes interest.

To be a successful designer, one needs to plan and map one’s design. The findings showed that
the majority of learners used storyboarding as a technique to design their screens first on cards,
before they designed their screens on computer. At the same time it was noted that some
learners did not make use of storyboarding on cards, but designed from the start on the
computer. This finding is in line with Kafai (1996) who states that not all learners plan and design
in the same manner. It was also found that the designed screen on computer did not necessarily
depict the original design on paper, as many learners made alterations when they started to

design on the computer with a view to improving their paper-based design.

To connect the screens together, learners need to know how to hyperlink. In addition, they also
need to create an interface to assist their prospective users to navigate with ease through their
presentation. It was found that many learners initially used plain text that consisted of a blue-
text-only-underlined-link (Example: HABITAT ) that would take the user to the linked screen.

Users were then ‘forced’ to go back to the main screen to start the browsing from the start again.
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In opposition to this method, it was found that some learners created an always-visible-
hyperlink-navigation menu with hover buttons as an alternative. Those who opted not to use
hover buttons for linking, opted for blue-text-only-underlined-links, but all the links were

displayed on every page to assist with navigation.

The hyperlinking of screens was difficult for learners. It was found that the majority of learners
finished the design of their screens and only then started with the hyperlinking process. In spite
of the difficulty, learners felt that it was important for prospective users to be able to navigate

with ease through their projects.

Initial analysis suggested that learners did not think much about their prospective audience; they
concentrated too much on the design of the product to think about them. However, a closer
inspection indicated that learners had thought about their audience, as aspects such as
readability, colour usage, page layout and picture quality were important concerns during the
design process. It was found that learners felt that screens need to grab attention and hence
should not contain too much text; otherwise their audience might not be interested. Text used on

screen should also be easily understandable to keep the user’s attention and focus.

5.2.6 REFLECTION AND EVALUATION SKILLS

It was found that learners felt that it was important to test their design at regular intervals in

browser software such as Microsoft Internet Explorer. However, feedback was not limited to
browser software as many learners assisted one another in the feedback process to give advice

with a view to improve their designs.

It was found that the testing of their designs was normaly done whenever learners thought that
there could be a problem, when they completed a screen and sometimes when they entered the

class to ascertain whether everything was still working.

Thinking about their designs and how they could be improved, was not limited to the time period
during which the design process took place. It was found that many learners thought a lot about

how they could improve their designs even after the project was completed.

Question 2: How does the creation of a hypermedia project encourage collaboration, motivation

and interest?

5.2.7 COLLABORATION

The use of groups, working in a cooperative manner, provided opportunities for learners to

practice social skills and people skills. It was found that conflict had emerged at some stages
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between certain group members and this provided an ideal opportunity to use conflict
management skills. It was evident that the majority of learners had a good understanding of the
behaviour that is associated with working in groups. In spite of the conflict, it was found that

learners still seemed to enjoy the project.

The cooperative environment provided the opportunity for learners to share their expertise with
those who approached them for assistance and some became involved in peer-tutoring.
Likewise, it created the opportunity for learners who needed assistance to approach any person

for assistance, be it an expert or just someone that they felt comfortable with.

It was found that learners indicated that they had learned the following from one another:

e To support and advise each other

¢ To take one another’s feelings into consideration

o To teach one another computer skills

e To edit content, language and spelling

e To discuss problems

¢ To manage conflict

e To bear with one another and to be friendly and understandable
¢ Not to think about themselves all the time

e To be a member of a team or to work as a team

5.2.8 INTEREST AND MOTIVATION

It was found that this project was not viewed as being boring, but that learners enjoyed working

on it. It was found that the reasons for enjoyment were that they had choices in decision-making

and that the project established a feeling of ownership, similar to the findings of Lehrer (1993).

The research data suggests that learners enjoyed the different classroom context as they had
more freedom to move around, to choose their own topic and to plan their learning according to
their goals. The traditional class was not a passive learning experience, listening to the teacher

all the time.

It was particularly interesting that some learners did not experience this project as work
(although they did work a lot), indicating that “work” had become “play” for them as “play”is a
word that people use to create the impression of enjoyment (based on the ‘playfulness’ concept,
Csikszentmihalyi, 1990 and Webster, Trevino & Ryan, 1993). Learners felt that the new medium,
working on the computer, gave them an alternative opportunity: they do not have to use books,

pen and paper all the time, but they can also use the computer. Thus, variety became important.
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To compare this project with something else was difficult, as learners indicated that they had not
done anything similar to this project before. However, it was found that three learners thought

that it was similar to using multimedia encyclopedia.

Learners felt that this way of learning would assist them as they would be able to remember
more about their topic because they were engaged in the whole process, the teacher did not

provide everything for them.

It was found that the learners experienced the role of the teacher as being different. To them the
teacher became a helper and supporter, a person that was always available. In spite of being a
helper, the teacher did not do the work for the learners or take over when problems arose, but
assisted and provided verbal guidance as the learners had to solve the problems themselves.
This indicates that this type of project could assist in changing the teacher-learner relationship.

Furthermore, it could assist to change the role of the teacher to become more of a facilitator.

5.3 SUMMARY OF FINDINGS IN TABLE FORMAT: QUESTION 1 and 2

It becomes evident that the learners had to use and develop various skills during the project. A

short summary of the skills and their relation to the research questions, follow below in Table
5.1. These skills are based on the ideas of Jonassen (1996) and Jonassen, Peck and Wilson
(1999).

RESEARCH SKILLS DEVELOPED DURING RESEARCH QUESTION:
QUESTION: CREATION OF HYPERMEDIA PROJECT CRITICAL CROSS-FIELD
DESIGN SKILLS OUTCOMES

1. What decision- DECISION-MAKING SKILLS 3. How are these skills
making, research, Complex Thinking Skills related to the critical cross-
project management, . Identifying problem(s) field outcomes in the

time management, . Generating possible solutions languages, science and
design, reflection, technology curriculum
evaluation, revision statements in C2005?

skills are developed

by learners creating a
hypermedia project?

Collect, analyse, organize &
critically evaluate
information. Identify and
solve problems by means of
critical and creative thinking.

Employ effective learning
strategies, as a critical
outcome is also addressed.

Work effectively with others
as a member of a team,
group, organization,
community
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RESEARCH
QUESTION:
DESIGN SKILLS

1. What decision-
making, research,
project management,
time management,
design, reflection,
evaluation, revision
skills are developed by
learners creating a
hypermedia project?

SKILLS DEVELOPED DURING CREATION
OF HYPERMEDIA PROJECT

RESEARCH QUESTION:
CRITICAL CROSS-FIELD
OUTCOMES

RESEARCH SKILLS

Complex Thinking Skills

. Problem solving: Researching the
problem

Critical Thinking Skills

. Analyzing & Selection skills: Finding
information & identification of main
ideas

. Evaluation skills: Assessing information,
validation and comparison

Creative Thinking Skills

. Synthesizing skills: Summarisation &
keywords

. Elaborating skills by expanding
information, adding own personal
meaning

3. How are these skills
related to the critical cross-
field outcomes in the
languages, science and
technology curriculum
statements in C20057?

¥

Collect, analyse, organize &
critically evaluate information.
Identify and solve problems
by means of critical and
creative thinking.

Employ effective learning
strategies, as a critical
outcome is also addressed.

Work effectively with others
as a member of a team,
group, organization,

community
RESEARCH SKILLS DEVELOPED DURING CREATION RESEARCH QUESTION:
QUESTION: OF HYPERMEDIA PROJECT CRITICAL CROSS-FIELD

DESIGN SKILLS

1. What decision-
making, research,
project management,
time management,
design, reflection,
evaluation, revision
skills are developed by
learners creating a
hypermedia project?

OUTCOMES

PROJECT MANAGEMENT SKILLS
Complex Thinking Skills
. Decision making: Identification of
issues, generate alternatives, evaluate
choice(s)
. Designing ideas skills: Formulating
goals
[0  Some goals were set in group context
[0 Learners have set goals in their
journal writing for themselves.
Individual planning a high priority.
. Designing ideas skills: Revising product
when necessary
. Problem solving: Building acceptance of
ideas between group members
[0  Some collective planning occurred.
Learners need more assistance with
collective planning.
Creative Thinking Skills
o Synthesizing skills: Planning the
process on paper

3. How are these skills
related to the critical cross-
field outcomes in the
languages, science and
technology curriculum
statements in C2005?

\4

Organise and manage
oneself and one's activities
responsibly and effectively

Work effectively with others
as a member of a team,
group, organization,
community
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RESEARCH
QUESTION:
DESIGN SKILLS

SKILLS DEVELOPED DURING CREATION
OF HYPERMEDIA PROJECT

RESEARCH QUESTION:
CRITICAL CROSS-FIELD
OUTCOMES

1. What decision-
making, research,
project management,
time management,
design, reflection,
evaluation, revision
skills are developed by
learners creating a
hypermedia project?

TIME MANAGEMENT SKILLS
Critical Thinking Skills
. Prioritising skills: what to do and when
(timelines & planning)
[0 Learners need more assistance with
timelines and time management
0 Learners did not create timelines, but
thought about time and time
constraints
Creative Thinking Skills
e  Planning skills: To manage and finish on
time:
Concentrate
Work as fast as possible
Set goals
Plan well in advance
Allocate time for each learner to work
on computer
Work at other times
Work at other places
[0 Limit off-task behaviour

I oy o B

[ -

3. How are these skills
related to the critical cross-
field outcomes in the
languages, science and
technology curriculum
statements in C20057?

\4

Organise and manage
oneself and one's activities
responsibly and effectively

Work effectively with others
as a member of a team,
group, organization,
community
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RESEARCH
QUESTION:
DESIGN SKILLS

1. What decision-
making, research,
project management,
time management,
design, reflection,
evaluation, revision
skills are developed by
learners creating a
hypermedia project?

SKILLS DEVELOPED DURING CREATION
OF HYPERMEDIA PROJECT

RESEARCH QUESTION:
CRITICAL CROSS-FIELD
OUTCOMES

DESIGN SKILLS

Complex Thinking Skills

. Designing: Imagining & Formulating
goals about process and about product

0  Where do learners plan their design?

*  Storyboarding: plan and design

screens in rough on paper

Screens on computer do not

necessarily look similar to those

designed on paper

0 How do they plan?

*  One group used one learner as
project manager. The other groups
planned mainly individually

0 What can be deduced from planning?

*  Not all learners plan in the same
way as every person is unique and
thinks differently. Some planned on
paper before they started and others
designed and planned on the
computer from the start.

0 What about the prospective
audience?

Learners did not ignore their

audience, but thought more about

their work: they concentrated and
stayed focused.

Readability, colour usage, page

outlay, size of headings and fonts

and picture layout are important

Designed in such a way that

audience do not want to leave

screens immediately by having not
too much information on screens
and by including visual material —
attention grabbing

Used words that are easily

understandable

*®

3. How are these skills
related to the critical cross-
field outcomes in the
languages, science and
technology curriculum
statements in C20057?

\ 4

Identify and solve problems
in which responses display
that responsible decisions
using critical and creative
thinking have been made.

Work effectively with others
as a member of a team,
group, organisation, and
community.

Organise and manage
oneself and one's activities
responsibly and effectively

Collect, analyse, organise
and critically evaluate
information

Communicate effectively
using visual, mathematical
and/or language skills in the
modes of oral and/or written
presentation
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RESEARCH
QUESTION:
DESIGN SKILLS

SKILLS DEVELOPED DURING CREATION
OF HYPERMEDIA PROJECT

RESEARCH QUESTION:
CRITICAL CROSS-FIELD
OUTCOMES

1. What decision-
making, research,
project management,
time management,
design, reflection,
evaluation, revision
skills are developed by
learners creating a
hypermedia project?

DESIGN SKILLS (Continued)
. Designing: Invent, assess & revise
product/design on paper and computer
. Problem solving: Sensing problems
during design process, finding
alternative ways, make a decision about
best way
. Decision making: Making choices &
evaluate choices about design and
changes to design
0  What does the segmentation and
sequencing of information require?
Concentration
Thinking a great deal
Thinking about ideas
Designing of links in such a way that
connections can be made, they can
be easily understood and assist with
making connections among ideas
Creative Thinking Skills
. Elaborating: Concretize, modify and
extend ideas on screen during design
[0 How important is visual material in
their hypermedia presentation?
Prefer the use and inclusion of
visual material instead of just plain
text
Used AVI files, pictures already on
computer and scanned images with
scanner
. Imagining: Visualize ideas on screen,
intuition or hunches about best ways to
present ideas (visual representation)
00 What can be deduced from the
navigational structure?
Learners want all hyperlinks to be
visible at all times
Hyperlinking was left to be done
near to the end
Learners experienced difficulty with
hyperlinking

*® % % %

*

*

3. How are these skills
related to the critical cross-
field outcomes in the
languages, science and
technology curriculum
statements in C20057?

\ 4

Identify and solve problems
in which responses display
that responsible decisions
using critical and creative
thinking have been made.

Work effectively with others
as a member of a team,
group, organisation, and
community.

Organise and manage
oneself and one's activities
responsibly and effectively

Collect, analyse, organise
and critically evaluate
information

Communicate effectively
using visual, mathematical
and/or language skills in the
modes of oral and/or written
presentation
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RESEARCH
QUESTION:
DESIGN SKILLS

1. What decision-
making, research,
project management,
time management,
design, reflection,
evaluation, revision
skills are developed by
learners creating a
hypermedia project?

SKILLS DEVELOPED DURING CREATION
OF HYPERMEDIA PROJECT

RESEARCH QUESTION:
CRITICAL CROSS-FIELD
OUTCOMES

REFLECTION SKILLS
Complex Thinking Skills
. Decision making & Design: Identify
problems in design, make choices and
revise
[J  What sources of feedback have been
used?
Feedback from software such as
browsers at regular intervals
Feedback from learners (peers) and
teacher
[J Do learners think a lot about revising
and improving the design?
Some thinking about revising and
improving occurred
Creative Thinking Skills
. Imagining: Predict changes in design
[0 What is the function of this feedback?
*  To assist with improvement of
design to make the necessary
revisions
O  When are revisions made?
When learners thought there could
be a problem
When a screen was completed
When they enter the class

*

*

*

*

3. How are these skills
related to the critical cross-
field outcomes in the
languages, science and
technology curriculum
statements in C20057?

\4

Identify and solve problems
in which responses display
that responsible decisions
using critical and creative
thinking have been made.

Work effectively with others
as a member of a team,
group, organisation,
community.

Organise and manage
oneself and one's activities
responsibly and effectively

Collect, analyse, organise
and critically evaluate
information

Communicate effectively
using visual, mathematical
and/or language skills in the
modes of oral and/or written
presentation

RESEARCH
QUESTION:
DESIGN SKILLS

2. How does the
creation of a
hypermedia project
encourage
collaboration,
motivation and
interest?

SKILLS DEVELOPED DURING CREATION
OF HYPERMEDIA PROJECT

RESEARCH QUESTION:
CRITICAL CROSS-FIELD
OUTCOMES

MOTIVATION AND INTEREST

. Enjoyable, interesting

. Hard work

. Different from anything else that they
have done before

. Ownership

. Learn more from project

. Role of teacher made project and
class enjoyables

. Computer involvement and design
made it a different, interesting and
enjoyable experience

3. How are these skills
related to the critical cross-
field outcomes and the
specific outcomes in the
languages, science and
technology curriculum
statements in C20057?

¥

Work effectively with others
as a member of a team,
group, organization,
community

Organise and manage
oneself and one's activities
responsibly and effectively

Communicate effectively
using visual, mathematical
and/or language skills in the
modes of oral and/or written
presentation
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RESEARCH
QUESTION:
DESIGN SKILLS

SKILLS DEVELOPED DURING CREATION
OF HYPERMEDIA PROJECT

RESEARCH QUESTION:
CRITICAL CROSS-FIELD
OUTCOMES

2. How does the
creation of a
hypermedia project
encourage
collaboration,
motivation and
interest?

COLLABORATION
. To support and advise each other
. To ask experts in group or class for
assistance
. To take one another’s feelings into
consideration
To teach one another computer skills
To edit content, language and spelling
To discuss problems
To manage conflict
To bear with one another and to be
friendly and understandable
Not to think about yourself all the time
. To be a member of a team or To work
as a team

3. How are these skills
related to the critical cross-
field outcomes and the
specific outcomes in the
languages, science and
technology curriculum
statements in C20057?

¥

Identify and solve problems
in which responses display
that responsible decisions
using critical and creative
thinking have been made.

Work effectively with others
as a member of a team,
group, organisation, and
community.

Organise and manage
oneself and one's activities
responsibly and effectively

Collect, analyse, organise
and critically evaluate
information

Communicate effectively
using visual, mathematical
and/or language skills in the
modes of oral and/or written
presentation

Table 5.1: Summary of findings related to research questions

5.4 QUESTION 3: RELATION OF FINDINGS TO CURRICULUM 2005:

CRITICAL OUTCOMES AND SPECIFIC OUTCOMES

From the findings in chapter 4, it became evident that it is possible during the construction of a

hypermedia artifact to facilitate the achievement of six of the seven critical outcomes and three

of the five related issues associated with the critical outcomes’. The design skills model of

Carver et al. (1992) and the hyper-composition-design-model of Lehrer (1993) provide an

opportunity to realize the critical outcomes and the specific outcomes of Curriculum 2005 in

Science and/or Technology as well as in the Language and Literacy learning area, therefore also

making provision for a cross-curricular learning area approach. In the Science and Technology

learning areas one specific outcome, Specific Outcome 1, can be addressed completely in each

of the two mentioned learning areas. In the Language and Literacy learning area, Specific

Outcome 1 to 7 can be addressed. The tabular form, presented after each design skills section

! See Chapter 2 (Literature Review) about the discrepancies in publications of Department of Education
regarding the number of Critical Outcomes.
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outcomes. A summary of how the critical outcomes and design skills could be related follows in

Table 5.2 below:

CRITICAL OUTCOMES AND RELATED ISSUES

DESIGN SKILLS

ASK: WHAT ACTIONS MUST BE
EVIDENT IN THE SKILLS TO INDICATE
THAT THE CRITICAL OUTCOME HAS
BEEN ADDRESSED?

Identify and solve problems in which responses display that
responsible decisions using critical and creative thinking have
been made.

Research Skills

Project management and Time management
Reflection Skills

Design Skills

Work effectively with others as a member of a team, group,
organisation, community

Decision Making Skills

Research Skills

Project management and Time management
Design Skills

Reflection Skills

Organise and manage oneself and one's activities responsibly
and effectively

Project management and Time management
Design Skills
Reflection Skills

Collect, analyse, organise and critically evaluate information

Decision Making Skills
Research Skills
Design Skills
Reflection Skills

Communicate effectively using visual, mathematical and/or
language skills in the modes of oral and/or written presentation

Design Skills
Reflection Skills

Use science and technology effectively;

Research Skills
Design Skills

Employ effective learning strategies;

Decision Making Skills
Research Skills

Become responsible citizens;

Time management

Be culturally and aesthetically sensitive;

Project management

Table 5.2: Critical Outcomes in relation to design skills

The specific outcomes of the Technology learning area can be used as a design model, related
to the design model of Carver et al. (1992) and Lehrer (1993). With reference to Specific

Outcome 1 of the Technology learning area, the numbered phrases in Table 5.3 below, refers to

the assessment criteria of Specific Outcome 1. Specific Outcome 1 in Technology can be

extensively related to the design model and hypercomposition-based model.
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TECHNOLOGY DESIGN OBE
MODEL (SPECIFIC OUTCOME
1): SA EDUCATION
DEPARTMENT

EXPLANATION

RELATED TO CRITICAL AND
SPECIFIC OUTCOMES AND
ASSESSMENT CRITERIA

1. Investigate

Problems, needs and wants are
identified and explained.

2. Solutions

A range of possible and relevant
solutions is considered.

3. Decide An informed choice is made.
4. Design A design is developed.

Design is realized, made or built
5. Make using necessary tools and

materials.

6. Evaluate

Determine whether design solves
the problem and meets design
specifications. Suggest
improvements regarding design
and solutions.

7. Record & Communicate

Process is recorded and
communicated using a variety of
methods using multi-media
presentations.

The Technology Model on the left refers
to Specific Outcome 1 of the Technology
learning area: Understand and apply the
Technological Process to solve problems
and to satisfy needs and wants. The
Assessment Criteria are numbered from
1to 7.

The Critical Outcomes need to be
selected before the project starts.

As part of integration with the Language
and Literacy learning area, the following
Specific Outcomes could be included as
part of the design process:

e Specific Outcome 1: Learners make
and negotiate meaning and
understanding

e Specific Outcome 2: Learners show
critical awareness of language
usage

e Specific Outcome 4: Learners
access, process and use information
from a variety of sources and
situations (Focus on Research
Skills).

e Specific Outcome 5: Learners
understand, know and apply
language structures and
conventions in context

e Specific Outcome 6: Learners use
language for learning

e Specific Outcome 7: Learners use
appropriate communication
strategies for specific purposes and
situations

Rubrics and checklists need to be
developed to assess the learners’
progress in a particular project with
reference to the Critical and Specific
Outcomes and the related Assessment
Criteria.

Table 5.3: South African Technology as Design Model taken form Specific Outcome 1 of

Technology (DOE, 1997b)

The specific outcomes of the Natural Science learning area can be used as a design model,

related to the design model of Carver et al. (1992) and the framework of hypercomposition-

based design model of Lehrer (1993). With reference to Specific Outcome 1 of the Natural

Science learning area, the numbered phrases in Table 5.4 below, refer to the assessment

criteria of Specific Outcome 1. Specific Outcome one in Science as learning area can also be

extensively related to the design model and hypercomposition-based model.
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SCIENCE DESIGN OBE MODEL (SPECIFIC
OUTCOME 1): SA EDUCATION DEPARTMENT

RELATED TO CRITICAL AND SPECIFIC
OUTCOMES AND ASSESSMENT
CRITERIA

1. Problems or Phenomena are identified

2. Relevant information is gathered

3. Investigative questions are posed

4. Observations are made (if required) and/or

Predictions are made

5. Plan of action formulated

6. Data are collected

7. Data are analysed

8. Data are evaluated

9. Data are Interpreted

10. Findings are communicated

The Science Model on the left refers to Specific
Outcome 1 of the Natural Science learning area: Use
process skills to investigate phenomena related to
natural science. The Assessment Criteria are numbered
from 1 to 10.

The same Science Model could be used for Specific
Outcome 3 of the Natural Science learning area: Apply
scientific knowledge and skills to problems in innovative
ways. The assessment criteria are slightly different, but
very similar.

The Critical Outcomes need to be selected before the
project starts.

As part of integration with the Language and Literacy
learning area, the following Specific Outcomes could be
included as part of the design process:

e  Specific Outcome 1: Learners make and negotiate
meaning and understanding

e  Specific Outcome 2: Learners show critical
awareness of language usage

e  Specific Outcome 4: Learners access, process and
use information from a variety of sources and
situations (Focus on Research Skills).

e  Specific Outcome 5: Learners understand, know
and apply language structures and conventions in
context

e  Specific Outcome 6: Learners use language for
learning

e  Specific Outcome 7: Learners use appropriate
communication strategies for specific purposes
and situations

Rubrics and checklists need to be developed to assess
the learners’ progress in a particular project with
reference to the Critical and Specific Outcomes and the
related Assessment Criteria.

Table 5.4: South African Science as Design Model taken from Specific Outcome 1 and 3 of Natural

Sciences (DOE, 1997b).

The relationship between the South African Technology and Natural Science models (taken from

specific outcome one of the two learning areas) and the design model of Carver et al. (1992) and

the framework for hypercomposition-based-design of Lehrer (1993) is indicated in Table 5.5.
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DESIGN SKILLS FRAMEWORK FOR TECHNOLOGY AS SCIENCE AS DESIGN
CE}"VGF, Lehrer, Connell & | HYPER- DESIGN OBE MODEL | OBE MODEL
Erikson (1992) COMPOSITION- (SPECIFIC (SPECIFIC

BASED DESIGN OUTCOME 1) SA OUTCOME 1) SA

Lehrer (1993) Education Dept (DOE, Education Dept (DOE,

1997b) 1997b)
. Problems or
Project Management Zt;i?i;zdena are
Skills Planning e Decide / Decisions e Plan of action
formulated

Research Skills

Transforming &
Translating

e Investigate

e Decide / Decisions

° Relevant information
is gathered
. Investigative
questions are posed
. Observations are
made (if required)
and/or Predictions
are made
Data are collected
Data are analysed
Data are evaluated
Data are interpreted

Organization and
Representation Skills

Transforming &
Translating

e Decide / Decisions
e Design
Solutions

Presentation Skills

Transforming &
Translating

Decide / Decisions
Design

Make

Record

Reflection Skills

Evaluating & Revising

e Evaluate

. Findings are
communicated

Table 5.5: The South African models related to the Design Skills Model of Carver, Lehrer, Connell
& Erikson (1992) and Framework for Hypercomposition-Based Design of Lehrer (1993):

From Table 5.5 it becomes evident that it is possible to link the design skills model of Carver et

al. (1992) and the framework for hypercomposition-based design to the South African design

model depicted in Specific Outcome 1 of both the Technology and Science learning areas.

There is one great concern: there are no clear performance indicators (criteria) in the primary

phase from grade 4 to 6, such as standardized rubrics or checklists, available to teachers in

order to establish fair assessment that would not discriminate against learners. Clearly spelled

out performance indicators could not only assist teachers to be fair and consistent, but could

also assist learners, as they would be able to ascertain what performance is required. It seems

that teachers would have to develop these criteria themselves.
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5.5 SOME NEGATIVE ASPECTS

In spite of all the positive aspects, some negative aspects have also been found. It is important

to note that negative aspects do not necessarily indicate failure, but could become a positive ally
as it assist one to be conscious about what happened and to make the necessary changes
and/or to use them in a positive manner in the future in similar situations. The following negative

aspects were found from the data:

1. Not all learners enjoyed working on computers. There were two learners who did not
work on the computers, as they were afraid of them. They did not feel comfortable
using them, they lacked the skills and this contributed towards a negative self-concept
regarding computers.

2. Knowing about the Internet and being able to use it effectively is not necessarily the
same thing, as we cannot assume that learners know how to work on the Internet. The
skills needed, such as searching, using keywords and the selection of hits by the
search engine, need to be taught and practised.

3. High levels of involvement in a project, does not mean that all learners are actively
involved all the time. Some groups have indicated that certain members were not
progressing; they were off-task, engaged in activities such as talking, playing and
making jokes.

4. Learners need more assistance regarding time management, especially the
construction and value of timelines. More assistance regarding project planning needs
to be provided.

5. Learners need more practice and development in “Microsoft FrontPage”, the design
software.

6. In spite of the predominantly positive attitude towards working in groups, it was found
that some learners seemed to be uncertain and favoured working alone. It seems that
issues such as conflict and disagreement between group members and the off-task
behaviour of some learners caused this response.

7. The design process can be difficult, especially when one lacks skills pertaining to
finding information. This became evident as two learners responded that it was too
much for them.

8. Learners struggled with certain skills, for example research and designing on
computer. More assistance should be given prior to such a project and during such a
project either by the teacher or by using the jigsaw” (Clark, 1994a; Johnson, Johnson

& Smith, 1991) cooperative learning model.
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5.6 NEW DESIGN MODEL

To ascertain whether the critical outcomes can be addressed by constructing a hypermedia

artifact, the hypermedia design composition model of Carver et al. (1992), Lehrer (1993) and
Lehrer et al. (1994) was used. To make the design model more flexible, the following changes
are suggested when learners may decide on their own topic or when they are given a variety of

topics to choose from (Figure 5.1 below):

e Two extra components are added: Decide and Investigate

o The transforming and translating part are subdivided into: Searching and research, plan
design and creation on PC (personal computer).

e The arrows were inserted to indicate the flow among the phases, but also to illustrate the

cyclical nature of the process.



1. DECIDE

e  Decide / Select topic
e  Ask: Why did | select this one?

2. INVESTIGATE

4. SEARCHING &
RESEARCH

. Is it doable?

e  What kind of information do |
need? Where could | get it from?

e  How could | present this? In what

e  Search and collect info (keywords,
Booleans, index, table of contents,
headings
Note taking

e  Create new info: develop ques-
tionnaires, interviews, data analy-
sis

®  Develop organizational
framework. Segment /

Sequence information
(Relationships between ideas in

ways?

3. PLANNING

mind)

®  Major goals
e  Posing question
e  Possible topics / components

®  Possible relations among topic /
components

®  Assign Roles

e  Timelines: Group +
Individual

5. PLAN DESIGN

Plan design (storyboarding)

e  Sequence plan (Map) layout +
Linking on cards or flowcharts

®  Plan how to best present an idea
(Brainstorm or/and
Questioning yourself): text,
picture, photo, sketch, graph,
video, colour, layout, etc.

®  Suggest possible links
between nodes

¥

6. CREATE ON PC

e  Design on computer

\ 4

A A A AN

7. PRESENT &
EVALUATE

8. REVISE

e  Multiple times: Stems from
Display / Present &
Evaluate)

o  Decide at: what time (when)
At what frequency

e  Get Feedback (Evaluate) from:
Self test + feedback from
browser, peers, teacher,
anyone else e.g. prospective
audience

e  Multiple times: Stems from
Plan, Create and/or Present &
Evaluate

®  Can includes most of the above
skills

Figure 5.1: Altered Du Plessis Design Model based on the Design Model of Lehrer (1993)
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5.7 RECOMMENDATIONS

Various aspects could have influenced the findings. It is quite possible that the so-called

‘newness” of computers at school, as well as collaboration, could have influenced the learners’
perceptions towards motivation, interest, collaboration and design skills during this project. It is
also possible that because it was difficult for learners to compare this project with anything that
they have done before, that this has also influenced their motivation and interest. The project
was not assessed formally and did not count towards any mark. However, the project was
related to a real life situation: a museum that wanted to provide information to learners, but that
cannot be visited by as many learnes as the museum would like, due to various reasons. Thus
the construction of this project could benefit others by creating a resource that allows more

access. This could also have had an influence.

Thus, to determine the reliability (consistency) of the tools that have been used, as well as the
reliability of the findings with a view to motivating schools to implement this way of learning with
technology (rather than “from”it), it is proposed that the same research should be conducted in
various schools: (1) schools in which learners have been exposed to computers over a long
period of time, but where the learners have not been involved in the construction of hypermedia
projects, (2) schools in which learners have been exposed to computers over a long period of
time, and where the learners have been involved in the construction of hypermedia projects, (3)
schools in which learners have not been exposed to computers for a long period of time or (4)
schools that have just started to introduce computers. The time concept associated with ‘long’

period of time or “just started” should be carefully considered.

Aspects that need further attention for future research are as follows:

It is recommended that the negative phrasing and word usage of statements in data gathering
tools should be reconsidered and carefully revised for future research, as it could cause

ambuigity and confusion, thus possibly influencing the learners’ interpretation.

Researchers would also have to include other search related items in the PAQ to assist in
finding what problems the learners have experienced while using the Internet during the
searching process. Questions similar to the suggested statements in the PAQ could also be
included during interviews. It is also proposed that in future research another item should also be
included in the PAQ and interviews to assist the researcher in establishing why many learners
had not used or had used interviews as information gathering tools. The number of statements in
the PAQ could also be reduced.



160
It is recommended that learners should be introduced to the value of cross-referencing as well
as to how it should be approached. These are necessary skills for deeper understanding and
validation of information. To assist in future research, researchers are encouraged to formulate
questions regarding how learners validate information with a view to assisting the researcher in
helping those learners who do not know how to use this technique or at what level they can use
it.

It is further recommended that before projects of a similar nature commence, in which translation
skills need to be used, that learners are explicitly developed for this by teaching this new skill
and then let them practice this newly acquired skill. As a result of what has been found, it is
recommend that before such a project commences that learners should extensively be skilled to
a much greater extent regarding research, time management and project management sKkills to

alleviate the perceived problems, for example planning, timelines and conflict management.

The data indicates that learners had been involved in reflection, editing and revising their
projects. Be that as it may, it is nevertheless recommended that for future research, more
emphasis should be placed on how well the browser and learner feedback assisted them and in
what ways. Likewise, questions pertaining to what kind of editing and changes occurred
frequently should also be included. Questions about these issues could be included during

interview planning and in the weekly journals.

Explicit criteria regarding all skills that are going to be assessed need to be developed. This
should be done in collaboration with learners before the project starts. This should be provided
to the learners on paper as this can serve as a guide to them so that they know what to do and

what is expected.

Opportunities for constant feedback need to be created: from peers, from the teacher (facilitator)
or any other person. More time should also be provided for self- and peer-assessment of
projects. Learners from another class should be asked to use and review the hypermedia design

and to make recommendations.

It is important to note that we cannot assume that a learner who appears to be supremely
involved (engaged) in computer skills/design requires less support or no support at all. In
addition, we cannot assume that so-called bright learners have all the design skills such as
project management, time management, research skills, organisation and reflection skills, etc.
Therefore the teacher/researcher should bear this in mind during the duration of the project by
developing “checking mechanisms”to ascertain whether support is needed as well as support of

what kind, to ALL learners.
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While learners are engaged in the project or look busy, we cannot assume that all the learners
are on-task. Thus we have to check progress regulary, either by ourselves (teacher/researcher)

or by their peers.

As some learners could feel that they are frequently hindered, as fellow learners want their
assistance, it is advisable to provide opportunities where learners can ask for help, but also to
provide certain time slots where these learners can work uninterrupted. Alternatively, when a
certain skilled is frequently in demand, the jigsaw model for cooperative learning could be used.
Each group sends a learner to the teacher, which then provides the necessary scaffolding and
learning experience. When they have mastered it, they return to their groups and teach it to the
other members or become the group’s expert and the groups consults him/her whenever

necessary.

It is recommended that enough time is provided for the learners to engage in long-term
hypermedia design projects, as these projects do take longer. McGrath et al. (1997) suggests at
least a semester for primary school and six to eight weeks for secondary school. Teachers or
researchers that implement this type of learning model should take note that everything won'’t be
perfect the first time, an aspect that was also mentioned by McGrath ef al. (1997). Thus, this
should not be a once off project, as learners should be involved on a continual basis in

hypermedia construction projects to master the intended skills (See McGrath et al., 1997).

It is also advisable that one should keep record of what has and what has not worked as well as
possible recommendations (McGrath et al., 1997; Garthwait, 2001).

One’s perceptions regarding information on screen should be reviewed as it is important to note
that little information and more visual material on a screen(s) could create the impression that a
learner has not done a great deal or would not know much about the content/knowledge of his
topic/research/project. However, Garthwait (2001) warns that presentations in hypermedia could
be deceiving, as it does not necessarily portray what the learner really knows, there could be
what she refers to as “invisible learning” (Garthwait, 2001:243). It is thus suggested that
teachers interview learners and also ask them to write about what they have learned in order to

address this issue.
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5.8 CONCLUSION

The study concluded that learners had experienced the design of a hypermedia artifact, situated

and linked to a real life problem, as interesting, very enjoyable and as something new, because
they had not been involved in such a project before. In the process, learners started to
experience teaching and learning (school) as exciting and different. The teaching and learning
context was totally different and the teacher was seen in a different light. The design skills

manifested during the project, learners assisted one another and interacted in new ways.

It seems fair to say that certain critical outcomes and specific outcomes can be addressed when
learners undertake the construction of a hypermedia artifact, but assessment issues need to be

resolved.

Teachers need to be exposed to this type of learning as a type (not the only type) as it could
assist them with the implementation of new teaching and learning strategies, the creation of a
new class context which seems to be a truer reflection of “ife itself’ (Dewey, as cited by Duffy
and Cunningham, 1996:173) and the creation of a new attitude towards school and learning.
Teacher implementation of a similar design skill project and further research would also assist us
to ascertain to what extent the construction of hypermedia artifacts can establish a new teaching

and learning society: whether the findings of this research project would stand the test of time.



CHAPTER 1
SETTING THE SCENE

1.1 INTRODUCTION

Dewey states in his famous dictum “... education is not preparation for life, it is life itself’ (Dewey

cited in Duffy and Cunningham, 1996:173). Thus the argument is that by using appropriate
activities and strategies, it could be possible for educators to make learning a natural and
exciting experience, one where learners have a significant input into what they learn. Hence,
teachers should provide learners with interesting activities, related to real life situations

(Blumenfeld, Soloway, Marx, Krajcik, Guzdial & Palinscar, 1991).

To become successful learners in the “new” South African curriculum (Curriculum 20095) it is
envisaged that learners should become active participants in the creation of knowledge, not
passive recipients. The role of the teacher has also to change to that of facilitator. Classroom
activities should be learner-centred and teamwork encouraged. Teachers should try to develop
creative and innovative approaches in order to implement the core programmes in Curriculum
2005. It seems that the aim of Curriculum 2005 is the building of a learning culture, as learners
should be encouraged to “want to learn” by taking learners’ different learning styles into
consideration (DOE, 1997a:IS). In addition, the Department of Education (DOE) (DOE,
1997a:IS) envisages that the overall emphasis in programme content should focus on learners
who are taught to be critical, who can reason and reflect, and apply knowledge by means of
skills, rather than learning facts by rote. The view of knowledge is that it should be relevant to
the lives of the learners as knowledge is connected to real-life situations and to the world of work
(DOE, 1997a:1S). It seems thus that the DOE is in agreement with Dewey’s stated “dictum”, as it

aims to make learning and the learning process more meaningful.

Jonassen, Peck & Wilson (1999:7) define meaningful learning simply as that “which occurs when
students are actively making meaning”. They go on to explain their conception of meaningful

learning as learning that displays the following five attributes (Jonassen, Peck & Wilson, 1999):

e Active, Manipulative, Observant

e Constructive, Articulative, Reflective
¢ Intentional, Reflective, Regulatory

¢ Authentic, Complex, Contexutal

¢ Cooperative, Collaborative, Conversational



In summary, Jonassen, Peck and Wilson (1999:116-118) advocate the forming of communities
namely: (1) discourse communities, (2) communities of practice, (3) knowledge building

communities and (4) learning communities.

Similarly Novak and Gowin (1984:7) state that: “to learn meaningfully, individuals must choose to
relate new knowledge to relevant concepts and propositions they already know”. They further
explain that “under any instructional strategy, learning can vary from being almost rote to being
highly meaningful — from reception learning, where information is provided directly to the learner,
to autonomous discovery learning, where the learner identifies and selects the information to be
learned” (Novak & Gowin, 1984: 7). Learning in this context would become a by-product of
inquiry (Doll, 1989) as the focus is not just on learning, but on all the activities and processes

that assist to make learning meaningful.

1.2 BACKGROUND TO THE PROBLEM

Currently it seems that many schools are still trying to “transfer” as much knowledge as possible

to passive learners who have to copy it down from the blackboard (Nations, 2001; Dochy, 2001).
Learners have to absorb it just like sponges (Nations, 2001) as teachers instruct and talk most of
the time. It seems that many schools are still following behaviouristic objectivist principles such
as (1) assuming that learners are “tabula rasa” or “empty buckets” to be filled (Kruger, 1997;
Aspin 1995), (2) viewing the teacher as the sole provider of knowledge (Prawat, 1992) and (3)
viewing knowledge as a fixed entity, with the textbook often as the only source (Prawat, 1992;
Brooks and Brooks, 1993, 1999).

These principles have become “myths” or a set of beliefs that provides some kind of security and
reassurance to the education corps (Cornbleth, 1987:190). However, these above-mentioned
socially constructed “myths” can instill a false sense of security to such a degree, that we do not
question phenomena and beliefs, as we feel comfortable with our current set of beliefs

(Cornbleth, 1987). It seems that “myths” drive what we believe, thus we can assume that “myths

could drive our learning and teaching beliefs and hence our practice.

Papert (1991) refers to the transfer approach as “instructionism”. However, it seems that not all
instruction or teaching is bad (Papert, 1991:7), as instruction has a place, but on a different level
(Papert, 1991:7). It seems that what becomes important is how we use instruction, as learners
could also become instructors in a social constructivist-learning context (Papert, 1991). What is
an issue is the classroom or learning context that is dominated by “teacher-talk” and “rote-
learning”. Hence, instruction should not focus on the “one right answer” as the main outcome,
because the “right answer” does not necessarily mean that thinking has occurred, as the “right

answer” might be a result of rote memorization (Cornbleth, 1987:194). In addition, | would
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contend that there should also be a shift from the domination of “teacher-talk” and “rote learning”
to “learner-talk”.
The problem with the “fransfer approach”, or “instructionism”, in our current society; is that we

suffer from an information overload or as Eriksen (2001:17) states:

“Unlike in other kinds of society, life in the information society is characterised by
redundancy and noise: there is far too much information around, and there is certainly
enough for everybody, unlike in the industrial and other kinds of society, where people
experienced real information shortages (as withessed in the common metaphors such as

‘thirst for knowledge’, etc.)”

Thus we have to realize that we cannot know everything, as there is too much information
available: information has become infinite (Nations, 2001; Dochy 2001). As a result, it is no

longer important to emphasize rote learning and factual recall.

What is being advocated is the importance of being able to ascertain whether learners (children
or adults) understand what they have learned and whether they can assimilate, accommodate or
(re)construct their new acquired knowledge. Understanding is not enough, however; we need to
equip our learners with the necessary skills to become life-long learners with the capacity not
only to locate information, but also to use information in meaningful ways (Dochy, 2001; DOE,
1997a:1S). It seems, therefore, that there should be a shift from “how much” knowledge can be
conveyed to “how well” learners (or adults) can use or manage information or internalized
knowledge. Eriksen refers to this as being able to “filter” information when he states that: “... the
overarching aim for educated individuals in the world’s rich countries must now be to make the
filtering of information a main priority” (Eriksen, 2001:19). Hence, one needs to “protect” oneself
against too much information or as he states: “A crucial skill in [an] information society consists
of protecting oneself against the 99.99 per cent of the information offered that one does not want
(and, naturally, exploiting the last 0.001 per cent in a merciless way) “(Eriksen, 2001:17).
Enabling learners with the necessary research skills to make meaning of information and to
create improved understanding becomes thus important, as information cannot necessarily be

equated with knowledge (Eriksen, 2001).

According to Bruner (1996) the learning process should focus on learners who are actively
involved in the “making of knowledge process”. From this argument it seems that Bruner
stresses the importance of process in the making of a product and not just product alone.
Jonassen, Myers and McKillop (1996:94) agree that process is important when they argue that

the only people who significantly benefit from the design process and the use of design tools are



the designers, not the learners. Thus | shall argue in a similar manner as Jonassen, Myers and
McKillop (1996) that learners should become designers by using similar hypermedia design
software that an instructional designer can use as a tool, in order that the learners become

designers or constructors of knowledge rather than using the software as a “conveyance™ tool.

The “design of a product” argument is built upon the belief that knowledge itself results from and
is a design (Perkins, 1986). Perkins (1986, 1992) and Harel & Papert (1991) and Kafai (1996)
contend that treating knowledge as design could influence teacher beliefs about “knowledge is
information” and away from the domination of classroom practice dominated by teacher-talk as
the act of transmitting information and passive learners as receivers. Knowledge as an active
process of design (Perkins, 1986) and knowledge making (Bruner, 1996) would thus seem to

support the principle of constructivism.

Perkins (1986) believes that designing concrete products can enhance the acquisition of “useful
knowledge" or “knowing your way around” (Perkins, 1996:vi). The design process assists to
move beyond the “knowing that” and “knowing how” to “knowing your way around” (Perkins,
1996) making it more meaningful, as meaningful learning results from a “personal cognitive
process of design” (Grabe & Grabe, 1996:327).

Liu and Hsiao (2002:1S) state that in Project Based Learning (PBL), learners engage in cognitive
processes such as problem solving, decision-making, designing and reflective thinking. PBL
encourages learners to take charge of their learning and to become autonomous in decision-
making (Liu & Hsiao, 2002:1S). According to Driscoll (Driscoll cited in Liu & Hsiao, 2002:1S) the

theoretical underpinnings of PBL are derived from constructivist epistemological beliefs.

The aim is to implement learning in an environment based on the constructivist principles. The
learning environment was designed based on the following theoretical principles (See Literature

Review for an extended explanation):

o REALSs (project-based) on the suggestions of Honebein (1996), Lebow (1993) and
Dunlap and Grabinger (1996)

o Design Model (Lehrer, 1993) and design skills of Carver et al. (1992)

e Project-Based Learning (Blumenfeld et al., 1991)

e Cognitive Apprenticeship Model (Brown, Collins & Duiguid, 1989)

e Underpinned by the ideas of motivational theory (Blumenfeld et al., 1991; Blumenfeld,
1992; Csikszentmihayli, 1990 and Webster, Trevino & Ryan, 1993)

' “Conveyance”is a term coined by Clark (1994b).



e Collaboration (Johnson & Johnson, 1987;1994:1S;1999:IS)

Reading the critical outcomes (DOE, 1997a:1S; DOE, 1997b) and the specific outcomes of the
Language (DOE, 1997b), Science (DOE, 1997b) and Technology (DOE, 1997b) learning areas,
reveals that research and the research process are indeed of great importance in Curriculum
2005. Likewise, the Revised National Curriculum Statement also indicates that research remains
highly valued and an integral part of the learning outcomes in Language (DOE, 2002a),
Technology (DOE, 2002b) and Science (DOE, 2002c).

As an example: Specific Outcome 4 of the Language and Literacy and Communication
document (DOE, 1997b) of the intermediate phase (grade 4 to 6) reads, “Learners access,
process and use information from a variety of sources and situations”. The assessment criteria
of Specific Outcome 4 in the Language and Literacy and Communication document, indicates

what the learners should be able to accomplish (Table 1.1).

SO 4: Learners access, process and use information from a variety of
sources and situations

The information need is defined.

>
(9]

-

The aim of the information search is defined.

Information is located, accessed and selected.

Accuracy and relevance of the information is evaluated.

The reliability of the information is ascertained.

The difference between fact, fiction and bias is identified.

Organizational skills are applied: Organize information in a meaningful way.

Reasoned arguments are developed.

O[N] ]|wW]|DN

The results of the information search are presented in appropriate way.

-
o

The relevance of the information search is evaluated.

—_
—_

Awareness of the value of informed decision-making.

-
N

The ability to integrate new information into existing knowledge.

13 To apply newly acquired knowledge.

Table 1.1: Specific Outcome 4 of Language, Literacy and Communication
learning area with the respective Assessment Criteria regarding research

However, an inspection of the performance indicators (Pl) in the Policy Document (DOE, 1997b)
to assess whether a learner has mastered the assessment criteria (AC) in order to master the
specific outcome (SO), reveals that the PI's and AC’s could make it difficult to assess whether a
learner has achieved the outcome or not. The “how well” criterion is indeed left up to the teacher:
there are no indications for levels of mastery in these assessment criteria. It is open to
interpretation and thus could lead to a situation whereby a learner would master the outcome

with one teacher and yet, when another teacher assesses the same learner for exactly the same



project and related outcomes, the second teacher could decide that the learner has not

mastered the work at hand.

1.3 CONCEPTUAL CLARIFICATION

The use of a hypermedia design project as a tool for developing cognitive skills is not, in itself, a

novel idea in education. This is illustrated by the research of Carver et al. (1992); Lehrer, (1993),
Lehrer, Erickson and Connell (1994); Jonassen, Myers, and McKillop (1996); Jonassen and
Reeves (1996) and Liu, Jones and Hemstreet (1998).

The term “tool” in the concept “the computer as a tool” refers to using the computer as a tool in
applications where the computer is an instructional tool, similar to a pencil, typewriter, ruler
and/or piano (Taylor, 1980). The learner and/or teacher use the computer as an aid, as it has

been programmed to carry out certain useful tasks (Taylor, 1980).

The role of technology and the persons involved, change when computers are used as cognitive
or thinking tools as the power of technology is invested in the learners, as the computer is not
the teacher or tutor, rather, the computer becomes a “mind-extension cognitive tool” (Derry &
Lajoie, 1993:5). Thus, the learner needs to provide the intelligence (Reeves, 1998:1S). Cognitive
tools provide opportunities to support cognitive processes and share cognitive load, allowing
learners to engage in cognitive (thinking) activities that would otherwise be out of their reach, as

well as to assist learners in the context of problem solving (Lajoie, 1993:261).

Nielsen (1990:5) uses the concepts “hypertext” and “hypermedia” interchangeably, but prefers
the name hypertext. The “media” part in hypermedia refers to its multimedia (multimedia: sound
and animation) capabilities (Nielsen, 1990). A possible definition for hypermedia, can be defined
as a message or information conveyance tool which integrates a combination of different digital
media elements such as text, graphics, sound, animation and video into an interactive computer
application (Nielsen, 1990:5; Neo & Neo, 2001:1S). According to Neo and Neo (2001:1S-3),
authoring tools are designer or software “allowance” and “performing” tools that provide
opportunities for designing. To summarise, authoring software provides opportunities to the
designer or constructor to fuse separately stored sound, video, graphics and animation files into
one application “to be mingled or integrated, sequenced and synchronized into a seamless
application, and then delivered to the target audience via a CD-ROM, local area network or the
Internet” (Neo & Neo, 2001:1S-3).

Hypertext with its nonsequential capabilities transcends linear or sequential normal text, as
linear media for example books, are supposed to be read from start to finish to make sense

(Nielsen, 1991; Jonassen, 1996). However, Lowe and Hall (1999) cite Ginige and Fuller, who



are in disagreement that all books are read in a linear fashion. Ginige and Fuller (cited by Lowe
& Hall, 1999) state that readers seldom read academic papers or text books in a linear fashion,
but rather browse through the information and then read the areas that they are interested in.
Lowe and Hall (1999:28) illustrate Ginge and Fuller's argument by providing the following

illustration:

Figure 1.1: Process of writing and reading in traditional linear and non-linear
hypermedia mode (Ginige and Fuller, cited by Lowe and Hall, 1999:28).

To summarise, hypermedia uses hypertext or hyperlinks in a nonlinear or non-sequential
fashion, as it could be possible for each person to follow a different navigational route to explore
a hypermedia document (Nielsen, 1990:1). To be classified as “hypertext” [or hypermedia], it
seems that users have to be able to have some control over the interactive dynamic links among
the nodes or units of information on a system (Nielsen, 1990:10). Thus, users would have to
have some “navigational power” over information and visual aspects in the system, as the mere
display of visual material to passive viewers, cannot be defined as hypertext or hypermedia
(Nielsen, 1990).



1.4 PURPOSE AND VALUE OF THIS RESEARCH

This study endeavours to explore what skills are developed by designing a hypermedia product

through collaboration and, in the process, whether the design process encourages collaboration,
motivation and interest. The study investigates whether skills developed in this project are
similar to the critical outcomes that the DOE envisages for learners in Curriculum 2005. The
DOE (2002d, 2002e, 2002f) states clearly that assessment is not bound to knowledge (facts &
memorizing) alone, but that reasoning, skills, product and affect (values and attitudes) need also

to be assessed.

A 2002 search, by the author, of the South Africa research database Nexus

(http://stardata.nrf.ac.za/index.html), which lists research conducted in South Africa, yielded no

reports of research related to the construction of hypermedia or multimedia in the primary school
phase. Thus this research project could provide possible recommendations in the South African
context for teachers who would like to embark on a process where the computer is used as a
cognitive design tool to endow their learners with skills in their quest to become life-long learners
and in the process assist in the development and achievement of the critical outcomes and
specific outcomes as specified in Curriculum 2005 (DOE, 1997a:1S; DOE, 1997b) and in the
New Revised Curriculum Statement (DOE, 2002a; DOE 2002b; DOE, 2002c).

1.5 OBJECTIVES OF RESEARCH

The objective of this research project is to expose grade six learners to a design project where

they would create a hypermedia version of existing topics that they have decided upon at the
Port Elizabeth Museum in order to assist learners from our own and other schools and in the
process obtain new skills, practice existing skills and construct new knowledge through

hypermedia constructions.

Further objectives of this technology integration project are (1) to transcend and re-think the
integration of technology into the traditional teaching model, which is characterized by “teacher-
talk” and passive learners, and (2) to steer away from the version of “domesticated
constructivism” (Petragalia as cited by Salomon, 1998) referring to the application of

constructivist pedagogy to attain traditional goals or old ends (Salomon, 1998).

Research has shown that when hypermedia/multimedia authoring systems are being used as
cognitive design tools, the major thinking skills that learners need to use as designers include
project management skills, research skills, organization and representation skills, presentation
skills and reflection skills (Carver et al.,1992). Carver et al.’s (1992) study documents the

promising results of engaging learners in the role as designers of projects. While the above-



mentioned studies show the potentials of engaging learners as designers, research is called for

to ascertain whether this is possible / sustainable in the South African context.

1.6 RESEARCH QUESTIONS

The questions that provide a framework for this project are:

1. What decision-making, research, project management, time management, design,
reflection, evaluation, revision skills are developed by learners creating a hypermedia

product?

2. How does the creation of a hypermedia product encourage collaboration, motivation and

interest?

3. How are these skills related to the critical cross-field outcomes and the specific outcomes

in the languages, science and technology curriculum statements in Curriculum 20057

1.7 CONTEXT OF RESEARCH

Mount Pleasant Primary School in Port Elizabeth has been using their computer laboratory with

15 networked computers for a year. The school boasts a modern media center, but learners and
teachers complain that there are not enough sources to be used for assignments. Taking the
Strategy for Information and Communication Technology in Education of 2002 (SICTE) into
consideration, the possibility of using the Internet and the current media centre as well as any
other external available sources, was utilized by learners to create sources of knowledge in
hypermedia web based software to be used as part of the media centre’s collection and that of
the Port Elizabeth Museum.

Computer skills pertaining to the creation of hypermedia presentations that embody hyperlinks
and multimedia capabilities were taught to the learners and learners responded by constructing
screens practically, using a similar approach as by Neo and Neo (2001:1S). The learners were
able to ask questions about any design aspect at any time during the course of the lesson in the
computer centre. The research project was based on constructivist principles. Not only did the
teacher or/and computer facilitator guide and support learners in their construction of knowledge,

but peers or fellow learners were also able to act as supporters and facilitators.
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1.8 RESEARCH METHODOLOGY

The research was conducted within the interpretative paradigm using qualitative and quantitative

data within a case study method.

The researcher collected data via a number of methods such as observation, interviews, learner
journal writing, project assessment questionnaire, task ranking list, task elicitation lists and

evaluation of project forms to generate rich qualitative and quantitative data.

1.9 STRUCTURE OF THE RESEARCH REPORT

Chapter 2 provides the foundations for the project from the literature. The design, development

and implementation of the research project are discussed in Chapter 3. The collected data is
analysed, interpreted and discussed in Chapter 4. Recommendations, based on the analysis
and findings of the data are made in Chapter 4. The final chapter, Chapter 5, concludes the
research by providing a summary of the findings and relating the findings to the critical outcomes
and specific outcomes of Curriculum 2005. Further recommendations are made and an
adaptation of the Design Model of Lehrer (1993) is provided to enhance understanding of the

design process.
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CHAPTER 2
LITERATURE REVIEW

2.1 EPISTEMOLOGICAL UNDERPINNINGS OF USING HYPERMEDIA

2.1.1 WHERE DO WE COME FROM? THE OBJECTIVIST BEHAVIOURISTIC
TRADITION

The South African Educational System has been controversial for decades. Firstly, the apartheid

educational system favoured the European or so-called “white” communities, as these
communities received the largest portion of the educational budget. The infamous Bantu
Education, which black South Africans received, was designed to make the black communities
subservient to the ruling white party. Secondly, the educational system was based on the logical
empiricist philosophy and embraced an objectivist instructionism philosophy based on
behaviourism as a psychological theory to achieve its objectives as “The behavioural themes of
prediction, control and change are echoed in logical empiricism” (Van Harmelen, 1995:65) and
“The objectivist model of curriculum, located in behavioural theory, has arguably had the
greatest influence on Western curriculum development and therefore in the shaping of school

discourse in this century” (Van Harmelen, 1995:51).

This objective model or objectivist tradition as it is also referred to, was not unique to South
Africa; it was a worldwide phenomenon and is still evident in many classrooms around the world.
Alternative strategies are being discussed and alternative strategies are provided, such as a
constructivist approach (Bopry, 1999; Grabe and Grabe, 1996; Duffy and Cunningham, 1996;
Brooks & Brooks, 1993, 1999).

According to the objectivist positivist tradition with its focus on instructionism (Papert, 1991), the
human mind is a blank slate without anything written on it and without any ideas (Aspin, in
Higgs, 1995). Thomas Aquinas views the mind as a “tabula rasa” or a blank sheet with nothing
written on it at birth (Aspin, in Higgs, 1995). The ‘“tabula rasa” idea of Locke and Aquinas leads
to the notion that learners are “empty vessels” or “buckets” that need to be filled with knowledge
(Kruger, 1997). The problem with this viewpoint, is that the child is already highly programmed
before coming to school with either good or/and bad habits and knowledge (Ozman, 1982) and
is therefore not an “empty bucket” or “tabula rasa”. This is supported by Nicaise and Crane
(1999) who state that learners are curious and come to school with differences in motivation,
different goals that do not necessarily correspond with the goals of the teacher, different

background knowledge and experiences and differences in aptitude and attitude. This makes it
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very difficult for teachers, as they cannot cater for all these different needs in an instructionist
teaching environment (Nicaise and Crane, 1999) which focuses on the “banking concept”

(Freire, 1993) of learning or “empty bucket” method of teaching (Kruger, 1997).

Positivism claims that the only valid way of acquiring knowledge is the use of an objective,
scientific and rational approach to the world (Higgs, 1995). The traditional view of knowledge, as
perceived by the objectivist tradition, is that there is an ultimate reality out there in the world that
exists. This implies that learners build copies or replicas of this ultimate reality in their minds that
to a greater or lesser extent match reality. The result is that individuals who are exposed to the
same knowledge and internalise the knowledge must have similar replicas or copies of reality in
their minds, thus their minds match reality (Bodner, 1986). The mind passively reflects this
reality just as a mirror reflects images and is viewed as a “black box” (Bodner, 1986). It is
possible to judge what stimulus goes in and what response comes out, but what happens in the
box cannot be determined. What happens inside is open to speculation or guesswork (Bodner,
1986).

2.1.2 TRADITIONAL USE OF COMPUTERS: COMPUTERS AS TUTORS

The objectivist positivist tradition, underpinned by a behaviouristic psychological view of

knowledge and epistemology, influenced how information and computer technology (ICT) in
education was implemented and used. In this context, the computer was used as what Taylor
(1980) referred to as a “Tutor” or in “Tutor Mode”. In tutor mode, the computer replaced the
teacher and drill-and-practice received immense attention, as did simulations where computers
simulated situations. Instead of using meaningful contexts, learners were and are still in many
cases, taught command sets for software outside meaningful contexts (Jonassen and Reeves,
1996). Reeves (1998:1S-2) referred to this mode of media and technology use as the “from”

approach as it is:

“ ... the deliberate and intentional act of communicating content to learners with the

assumption that they will learn something from’ these communications”.

According to Reeves (1998:1S), there are no definite indications that the use of media and
technology in tutor mode is superior to human teachers, as findings related to this issue have
been modest and inconsistent. However, it appears that the value of media and technology in
tutor mode is manifested in its motivational value and its increase of equity in access (Reeves,
1998:1S).

In the South African context, the dominant model of computer deployment in schools is the

computer room or laboratory with computers usually arranged in rows on a work surface with
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one learner allocated to a workstation (Strategy for Information and Communication Technology
in Education [SICTE]: 2002). Integration of technology into the classroom is still the exception
rather than the rule (SICTE, 2002:1S). It seems thus that technology integration and ICT is still

entangled in the objectivist behaviouristic traditional model.

2.1.3 REVIEW: SO WHY SHOULD THERE BE CHANGE IN EDUCATION AND
TECHNOLOGY?

Subscribing to the objectivist behaviouristic tradition implies that the central aim of many schools

in our modern day and age is to transfer as much knowledge as possible to passive learners
who have to absorb it as sponges. An overemphasis is placed on the storing of knowledge and
its recall through a process of rote learning. The problem with this aim is that it is not possible to
know everything, as there is too much information® (knowledge) available: knowledge is not finite
(Nations, 2001; Dochy, 2001). The Internet and book-publishing explosions have contributed to
this and experts postulate that information increases exponentially every year (Dede, 1992;
Dochy, 2001). Thus, in our world where data or information increases each year, the challenge
for schools and education is to prepare learners to access and use information effectively as

learners become frequently lost (Dede, 1992; Eriksen, 2001) in what | term the “oceans of data’.

To be able to stay afloat, instead of sinking, in these “oceans of data”, learners would have to be
taught how to filter information and to distinguish between what is relevant and what is not
(Eriksen, 2001). Without higher-order thinking skills, learners would not be able to analyse,
synthesize and to internalize large volumes of information into their existing knowledge
structures (Dede, 1992). To make matters worse, Healy (1991:23) contends that learners are
becoming more and more “alliterate” (sic), “persons who know how to read [the mechanics], but
who do not choose to read ... They do not read for pleasure, nor do they read extensively for
information” (Healy, 1991:23). According to Healy (1991) an alliterate person functions on the
surface level and is not much better off than an illiterate person, one who cannot read at all.
Healy argues in a similar manner to Perkins (1986) that our children don’t think, because we do
not provide the necessary opportunities for them to engage in active thinking through dialogue
with one another in our learning activities. It seems that the over exposure of learners to visual
material contributes to learners who think less and read less and as a result, many learners
“have trouble with the mental organization and sustained effort demanded by reading” (Healy,
1991:24). Hence, learners find books hard to read and encounter difficulties with the
interpretation of verbal logic, as reading as well as concentration, demand more focussed and

mentally applied concentration (Healy, 1991). The result: Learners cannot concentrate for long

! It is important to note that information cannot necessarily be equated with knowledge. For information to
become knowledge, we have to internalise (accommodate or assimilate) information in a comprehensible
way.
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periods of time and thus we have a “Two-Minute Mind” generation (Healy, 1991). Likewise
teachers’ beliefs that “teacher-talk” should dominate and “learner-talk” should be minimized

contribute to this problem (Healy, 1991).

Thus, as Nations (2001) asks, how long do our children have to wait for change regarding
pedagogy and technology integration in education and thinking? Dochy (2001) agrees in his
article appropriately titled, “A new assessment era: different needs, new challenges”, that the
situation is urgent. These two authors have asked and argued for the restructuring of thinking
about education and assessment as well as for the reform of schooling, as Nations (2001:1S-1)
comments: “Our perceptions about what schooling should look like are a mismatch with the

reality of today’s children”.

To make meaning of information is therefore important, as the “meaning making process” assists
in the process of information becoming knowledge. It is no longer important to emphasize rote
learning and factual recall of knowledge as a necessary first step to higher thought and analysis
(Perkins, 1992). What has become important is to ascertain whether learners [children or adults,
using the ideas of Piaget] understand what they have learned and whether they can assimilate,
accommodate or (re)construct their newly acquired knowledge. Keeping the above in mind,
schools’ educational goals should then be (1) the retention of knowledge, (2) understanding of

knowledge and (3) the active use of knowledge (Perkins, 1991; 1992:5).

Perlman (1992) is in agreement with the arguments of Perkins (1986,1992), Nations (2001:1S)
and Dochy (2001) as he states that education is no longer limited to the three R’s namely
reading, writing and arithmetic, but that the fourth R has been added to the list, that of “Reform”.
The reason for reform is that the current system cannot adequately prepare the young for the
future, as education is much more concerned with the past and tradition than with the future

(Perlman, 1992).

Curriculum 2005 was introduced with a view to establishing a new educational epistemology of
teaching and learning, to prepare our learners for the future and its new demands. The goal of
education has changed from making learners knowledgeable in a certain domain with a basic
core of knowledge to the development of highly knowledgeable individuals (Dochy, 2001). To
develop these highly knowledgeable individuals, the focus should be on authentic learning in
real-life contexts that develop problem solving skills as well as professional skills (Dochy, 2001)
as “ ... successful functioning in this era demands an adaptable, thinking, autonomous person,
who is a self-regulated learner, capable of communicating and cooperating with others” (Dochy,

2001:13). In addition, it is about the development of learners into “reflective practitioners” who
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can reflect critically upon their own professional practice (Dochy, 2001). Competencies required

of this new envisioned learner or person, include (Birenbaum, as cited by Dochy, 2001:13):

o “Cognitive competencies such as problem solving, critical thinking, formulating questions,
searching for relevant information, making informed judgments, efficient use of
information, conducting observations, investigations, inventing and creating new things,
analysing data, presenting data communicatively, oral and written expression;

e Meta-cognitive competencies such as self-reflection and self-evaluation;

e Social competencies such as leading discussions and conversations, persuading, co-
operating, working in groups, etc. and

o Affective dispositions such as, (for instance), perseverance, internal motivation,

responsibility, self-efficacy, independence, flexibility, or coping with frustrating situations”.

Dr Chabani Manganyi, Deputy Director-General of Education, stated in March 1997 that
Curriculum 2005 will be based on the principles of co-operation, critical thinking and social
responsibly, and should empower individuals to participate in all aspects of society (DOE,
1997a:1S-1). He added that:

“Owing to the growing concern about the effectiveness of traditional methods of teaching
and training, which are currently still content based, standards will in future be defined in
terms of learning outcomes. New, flexible and appropriate curricula are needed that cut
across traditional divisions of skills and knowledge. The emphasis will be on what the
learners should know and can do at the end of a course of learning and teaching, instead

of the means, which are to be used to achieve those results” (DOE, 1997a:1S-2).

In the same Department of Education (DOE) article as above, “Lifelong Learning for the 21
Century - A User's Guide” (DOE, 1997a:IS), the Government outlined such key features of the

new curriculum as:

e Learners are expected to be active participants in the creation of knowledge, not passive
recipients.

e The teacher is a facilitator, shifting responsibility onto the learner and his/her colleagues;
so classroom activities are learner-centred, and teamwork is encouraged.

e Teachers try to develop creative, innovative approaches to implement the core
programmes.

o Learners are encouraged and given feedback, which affirms their worth.

e Learners work at their own pace, throughout their lives.
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Furthermore, the DOE (DOE, 1997a:IS) envisages that the overall emphasis in programme

content, with reference to the critical outcomes, should focus on:

e Learners who are taught to be critical, who can reason and reflect, and apply knowledge
by means of skills rather than learn facts by rote.
o Knowledge is integrated and made relevant to the lives of the learners.

o Knowledge is connected to real-life situations and to the world of work.

A closer inspection of Government’s vision is portrayed in the following critical outcomes (CO) as
depicted in Table 2.1 below, a vision to prepare and enable learners to develop the listed
outcomes or skills (DOE, 1997a:1S-19; DOE, 1997b:13-14):

CRITICAL OUTCOMES

Identify and solve problems by means of critical and creative thinking

Work together in teams

Manage themselves responsibly

Collect and analyze information

Communicate effectively

Use science and technology effectively

See the world as set of related contexts

RELATED ISSUES TO CRITICAL OUTCOMES

Employ effective learning strategies

Become responsible citizens

Be culturally and aesthetically sensitive

Explore education and career opportunities

Develop entrepreneurial abilities.

Table 2.1: Critical Outcomes and related issues to critical outcomes

It seems that there is not clarity whether there are only seven critical outcomes and five related
issues to the seven critical outcomes (DOE, 1997a:1S-19; DOE, 1997b:13-14); or whether there
are twelve critical outcomes (DOE, 2000:6). In a later publication of the Education Department,
“Curriculum 2005: Towards a Theoretical Framework” (DOE, 2000:6), it is stated that there are
twelve critical outcomes. A closer examination seems to suggest that the seven critical
outcomes and five related issues, as indicated in Table 2.1 above, have been added together to

equal twelve critical outcomes.



17

2.1.4 THE SOUTH AFRICAN DEPARTMENT OF EDUCATION: ITS VIEW ON
TECHNOLOGY

Information and Communication Technology (ICT) is of great concern to Government. In a

publication dated 22 January 2002 titled “Strategy for Information and Communication

Technology in Education” (SICTE, 2002:1S-6), it is stated in very clear wording that:

“Bringing ICT connectivity to our schools and education institutions will happen and must
happen. It is a task that will occur alongside the provision of basic educational

infrastructure, which is the responsibility of government.”

This is in line with the plea of Strommen (1992:1S-4) when he states that:

“If we are to give these children the education necessary to succeed in our technologically
intense, global future, a new form of educational practice, one that builds on children’s
native learning abilities and technological competence, must replace our existing methods.
The theoretical foundation for such changes exists, and the time to implement them is

now.

The above quotation of Strommen could also be applicable to the South African context. In
addition, the South African government is in agreement that information technology is of great
importance and an urgent matter. It is envisioned that ICT could trigger the development of new
teaching strategies relying on: (1) collaborative work, (2) problem solving and (3) simulation, as
the widespread introduction of computers in schools should support Curriculum 2005 (SICTE,
2000:18). It seems that ICT used in a “learning with” context could assist in redefining the role of
teachers in the learning and teaching process (SICTE, 2000:1S). Thus it is proposed (1) to steer
away from IT teaching strategies where learners sit alone at a computer on a one-to-one basis
and (2) to integrate technology into the classroom (SICTE, 2002:1S).

The idea of computers as catalysts of progress and change was already proposed in 1990 by
Hawkridge, Jaworski and H. McMahon. Hawkridge et al.’s (1990) argument is that the computer
could become a powerful tool that could be implemented to achieve radical change in teaching
and teaching philosophy. It can be used as an instrument to implement change, as the school of
today as we know it, becomes a school of the future. This implies a school where there are no
subjects anymore, but where all learning material and learning areas are integrated (Hawkridge
et al., 1990). To achieve this, a paradigm shift is needed on various levels, as there is a power
shift: learners become less dependant on the teacher, the teacher becomes a co-learner and

collaboration between learners is emphasised. Thus, in addition, computer implementation has a
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pedagogic rationale. The reasoning behind this is that the computer could become a valuable

tool and tutor in the teaching-learning process (Hawkridge et al., 1990).

In addition, computer implementation could assist in producing a technologically literate
workforce that possesses computer skills (SICTE, 2002:1S). This is in line with Hawkridge,
Jaworski and McMahon'’s (1990) vocational rationale: acquired computer skills may be

advantageous to future employment.

In spite of the positive possibilities of ICT, government is concerned about two aspects: First
there is the great cost implication which the government acknowledge it would not be able to
finance alone, hence government wants business to assist. Secondly, there is the concern that

low learner PC-time of 30 minutes per week in front of the computer, is not adequate.

2.1.5 CONSTRUCTIVIST PERSPECTIVE: A NEW TRADITION?
From the above, it seems that Government is in line with the ideas as proposed and advocated
by Perkins (1992), Periman (1992) and Dochy (2001). The proposed theoretical shift is from the

objectivist behaviourist tradition to constructivism (DOE, 2000).

The DOE reflects on the new epistemology in their publication, “Curriculum 2005: Towards a
Theoretical Framework” (DOE, 2000:11-12) when the DOE cites Brooks & Brooks’ (1993, 1999)
comparison of differences between "traditional” classroom and "constructivist” classrooms. To
broaden the comparison, Brooks and Brooks’ (1993, 1999) categorisations are included here
with additional ideas suggested by Prawat (1992), Bodner (1986) and McMahon (1997)

regarding the differences between the traditional and constructivist classroom (Table 2.2).
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TRADITIONAL CLASSROOM

CONSTRUCTIVIST CLASSROOM

Learner primarily works alone. Passive.

Learners primarily work in groups. Active.

Knowledge is inert

Knowledge is active, situated in living worlds

Individuals are passive recipients of knowledge

Individuals construct knowledge with the help of others.

Learning occurs with programmatic repeated activities

Meaningful learning is useful and retained, building on
what the learner already knows

Teacher's role is authoritative, directive

Teacher's role is coach, mediator, strategic, co-learner.

Curriculum is presented part to whole, with emphasis
on basic skills.

Curriculum is presented whole to part, with emphasis on
the big concept.

Strict adherence to a fixed curriculum is highly valued.
Viewed as fixed entity.

Curriculum is more flexible. Pursuit of learner questions
is highly valued. Connectedness.

Curricular activities rely heavily on textbooks and
workbooks of data and manipulative materials.

Curricular activities rely heavily on primary sources.

Learners are viewed as "blank slates" onto which
information is etched by the teacher.

Learners are viewed as thinkers with emerging theories
about the world. (Cognitive apprentices)

Teachers generally behave in a didactic manner,
disseminating information to learners. Teacher-talk,
learner absorbs.

Teachers generally behave in an interactive manner
mediating the environment for learners. Less teacher-
talk, learner active.

Teachers seek the correct answers to validate learner
lessons.

Teachers seek the learner's point of view in order to
understand learner learning for use in subsequent
conceptions.

Assessment of learner learning is viewed as separate
from teaching and occurs almost entirely through
testing.

Assessment of learner learning is interwoven with
teaching and occurs through teacher observation of
learners at work and through exhibitions and portfolios.

Table 2.2: Comparison of the visible differences between “traditional” classroom and

"constructivist" classrooms

From the comparisons above, it becomes evident that constructivism does offer an alternative

view of knowledge from that which shaped education theory and practice in the South African

context. Constructivism as a theory of learning, in which learners construct new mental models,

would demand changes in teaching and learning as evident in the DOE publication “Curriculum
2005: Towards a Theoretical Framework” (DOE, 2000).

It seems that Curriculum 2005, as a new curriculum, is intended to change the dynamics of

education. However, it does not disregard rote learning and textbooks, as they must be used

within the broader framework of a constructivist approach (DOE, 2000). Regarding rote learning

or memorization, a renowned scholar in the constructivist field, Von Glasersfeld (1995:181),

states that:
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“My point, therefore, is not that training, memorization and practice are useless. | merely
want to stress the fact that rote learning does not lead to what Kant called ‘enlightment’,

namely the understanding of the operative principles ...”

From the above, it is clear that curriculum content is still critical (DOE, 2000:12). Moll (2002:1S)
agrees that the Department of Education is in fact propagating constructivism to provide the
teaching and learning solutions for Outcomes Based Education in South Africa, making special
reference to the publication Curriculum 2005: Towards a Theoretical Framework (DOE, 2000). In
this publication, Moll (2002:1S) argues, the DOE is advocating a number of features attributed to

the constructivist classroom.

2.2 THEORETICAL PERSPECTIVES FOR DESIGNING AND
CONSTRUCTING HYPERMEDIA ARTEFACTS IN PROJECT-BASED
LEARNING

During this research-task-based learning project, the following concepts were important:

(1) design or construction, (2) motivation and interest, (3) collaboration and (4) a constructivist
REAL environment. These theoretical concepts are in line with what Wisnudel (1994) argues, is
the theoretical rationale for having learners constructing hypermedia projects or artefacts
namely: (1) constructivism and conceptual understanding, (2) programming and design and (3)
motivation. McGrath, Cumaranatunge, Chen, Broce and Wright’s (1997) research concerning
the construction of multimedia science projects, is similar to Wisnudel’s rationale, as they
focused on (1) constructivism, (2) learning as design and (3) multiple intelligences. Likewise,
Blumenfeld, Soloway, Marx, Krajcik, Guzdial & Palinscar (1991) also argue that the design of an
artefact or product is of great importance during project-based learning, as these designed
products are representations of the learners’ solutions to problems that reflect their emerging
knowledge states. Furthermore, design or construction could “sustain the doing and support the
learning” (Blumenfeld et al., 1991:369), as interest and meaningfulness enhances motivation
(Blumenfeld et al., 1991).

According to Wisnudel (1994), cognitive psychologists suggest that people learn by constructing
meaning. Thus it is expected that the design or building process assists with the assimilation of
new information with existing ideas and beliefs and hence assists with the development of
conceptual understanding (Wisnudel, 1994:7). The power of hypermedia construction is not that
it may not only encourage learners to think about ideas, but that it could assist to “facilitate the
weaving of the learners’ cognitive webs” (Salomon, 1998:1S-5) and “subsequent ways of

organizing information in their [learners’] cognitive webs” (Salomon, 1998:1S-5). Hence,
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construction assists with the organization of the structure of information that learners are trying

to represent when they organise the content and structure of their representations.

Wisnudel (1994), with reference to Perkins (1986; 1992), states that the design process assists
learners to experience knowledge as a human creation or artefact. During the design process,
learners have the opportunities to develop complex mental skills such as: decomposing a topic
into subtopics, gathering data from a variety of sources, organising diverse and contradictory
information, formulating questions and the translating of information into knowledge (Wisnudel,
1994:7).

Motivation plays an important part in the construction of hypermedia artefacts, because learners
are motivated as they participate in authentic learning experiences (Wisnudel, 1994) and
experience ownership (Lehrer, Erickson & Connell, 1994) or personal value (Newman as cited
by Wisnudel, 1994).

There are theories to support the use of hypermedia as design for knowledge construction.
According to Chen (1999:1S) and Borsook (1997:727) “hypermedia mirrors the way the brain
works”. Borsook (1997:735-739) proposes that the following theories support hypermedia as an

effective learning technology:

e Cognitive Flexibility theory

e Information Processing

o Case Based Reasoning

e Generative learning

e Schema/Semantic network theory

e Dual Coding Theory

Theories related to hypermedia construction, are as follow:

e Constructivism and constructionism (Harel & Papert, 1991; Papert, 1993; Kafai, 1996)
o Knowledge as design (Perkins, 1986; Perkins, 1992)

o Situated cognition (Brown, Collins & Duguid, 1989:IS)

e Multiple Intelligences (Gardner, 1985; Ivers & Baron, 1998)

e Project-Based Learning (Blumenfeld et al., 1991)

Referring to Wisnudel's (1994), McGrath’s et al. (1997) and Blumenfeld et al.’s (1991) rationale,
the following would be receiving attention in the discussion that follows: constructivism, project-

based learning, knowledge/learning by design and motivation (interest). In addition, collaboration
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related to hypermedia construction is added, as multimedia [hypermedia] design appears to offer
great opportunities for learners to learn about collaboration and project management (Kafai,
Ching & Marshall, 1997:118). The embracement of technology in a collaborative construction
process of hypermedia artefacts is important, as it offers possibilities to enhance cognitive and
social skills (Wisnudel, 1994, Chen, 1999:1S; Vygotsky, 1978; McMahon, 1997), hence the

inclusion of collaboration as part of social skill development in this study.

2.2.1 CONSTRUCTIVISM: MAKING MEANING SOCIALLY WITH ASSISTANCE (IN
COLLABORATION)

In the section 2.1.3, Review: So why change in Education and Technology?, the term

“constructivism” was mentioned as being the theory suggested by DOE to be implemented in
South African education using Curriculum 2005 as vehicle. But what is constructivism? This
needs clarification as it relates to the learning theory suggested by the DOE and to the

construction of hypermedia artefacts or the “knowledge as design” concept of Perkins (1986).

Fosnot (1992:167) refers to constructivism as "a theory of ‘knowing’ and a theory about ‘coming

to know’ “, hence a theory about knowledge and learning (Fosnot, 1992). Von Glasersfeld
(1995:1-2) takes this further when he states:

“... I prefer to call it an approach to or a theory of knowing. ... | now try to avoid the terms
‘epistemology’ or ‘theory of knowledge’ for constructivism because they tend to imply the

traditional scenario ... “

Constructivism is not a theory about teaching, it is a theory of knowledge (Jaworski, 1993:1S).
Smerdon, Burkam & Lee (1999:9) state that:

“... constructivism is a theory of learning, rather than a prescription for teaching, methods
of constructivist teaching typically are not spelled out precisely and, moreover, are

frequently somewhat ambiguous”.

In constructivism, knowledge is relativistic as nothing is absolute. Constructivism does not
necessarily deny the existence of an objective reality, but it does deny the existence of an
objective knowledge since there are many ways to structure the world (Bodner, 1986). Thus
from Bodner (1996), constructivist theory views knowledge as temporary, developmental, non-
objective, internally constructed, and socially and culturally mediated. Knowledge is not
something that exists independently in the world, waiting for us to be found, it is the assigning of
meaning to something by humans as “knowledge is constructed in the mind of the learner”

(Bodner, Klobuchar & Geelan, 2001:1S-1). However, it is important to note that meaning
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assigned to facts and facts alone are meaningless until they are interpreted and added up into a

coherent picture (Hinchey, 1999:45).

What are the tenets of constructivism? Examining Von Glasersfeld’s (1995:56) essential
epistemological tenets of radical constructivism below, provides us with an opportunity to

establish the common threads of constructivism:

e Knowledge is not passively received either through the senses or by way of
communication.

e (Rather), the individual actively builds up knowledge.

e Cognition is an adaptive process that functions to make an individual’s behaviour more
viable, to present a better fit or viability;

e Cognition organizes and makes sense of one’s experiences, it is not a process to render

or provide an accurate representation of reality.

Radical constructivism builds on the ideas of Piaget (Bodner, 1986; Ernest, 1993) and Von
Glasersfeld (1995). Learning is based on an individual’s particular construction of his/her
experiences. It implies that teachers cannot transmit for instance, mathematical knowledge, but
that the learner needs to construct it himself/herself out of his/her prior experiences and
understandings. It's a very ‘hard’ type of constructivism as “such a view makes it hard to

establish a social basis for interpersonal communication, for shared feelings and concerns, let

alone shared values” (Ernest, 1993:4).

To the above-mentioned tenets of constructivism, as articulated by Von Glasersfeld, a fifth one
can be added, based on the ideas of Vygotsky and articulated in texts by Gergen (1995),
Jaramillo (1996), Ernest (1995) and McMahon (1997). This tenet brings the social dimension to

constructivism and could be articulated as follows:

o Knowing and knowledge is a negotiated, shared social experience and a construct
mediated through language via meaningful dialogue in a meaningful context through
social interaction (Gergen, 1995; Jaramillo, 1996 & Ernest, 1995). Learning is thus a
socially shared experience rather than an individual experience, mediated by language via

social discourse (McMahon, 1997:1S) with the metaphor of “persons in conversation”

(Ernest, 1995).

The importance of the individual to make meaning should not be ignored in the social
constructivism approach as the individual tries to assimilate and adapt knowledge as he/she

tries to build his/her reality. The best fit' to the individual’s world of experience will be adopted or
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retained (Ernest 1993). In the social constructivist approach, the influence of society, culture and
language is stressed. However, although society or the group construct knowledge (and this is
where the link comes in between the radical and social approach), it is still the individual who
has to assimilate and adapt this socially constructed knowledge to ‘fit’ his/her reality or, as Hein
(1991:1S-1) argues, “constructing implies that learners construct knowledge for themselves:
individually and socially”. Thus we cannot negate that the individual has still to make meaning of
the constructed knowledge in the end, even when involved in a social constructivist context.
Emotional scaffolding for the individual during this process, is also of great importance (Mahn &
John-Steiner, 2002:1S). Hence, this research is informed by a social constructivist approach in

which the individual makes meaning through social interaction.

From the above, it can be assumed that constructivism is an epistemology and a learning theory,
a theory of knowing and a theory of learning. However, one part is missing: its relatedness to a
theory of teaching (Fosnot, 1992; Jaworski, 1993). According to Fosnot (1992:169), the problem
is that teachers “are being asked to make the leap into designing instruction that is aligned with
this new view of learning”. Education is in need of this leap, but this leap requires a paradigm
shift (Brooks & Brooks, 1993, 1999; Van Harmelen, as cited in Wilmot, 1998: 88). What is
needed is the construction of new models of pedagogy (Fosnot, 1992:175). Hence, Project-

Based Learning could provide the basis for a new pedagogic model.

2.2.2 PROJECT-BASED LEARNING

Project-based learning (PBL) is the engagement of learners in an investigation of authentic

“nontrivial” problems and hence encompasses a comprehensive approach to classroom
teaching and learning with a view to moving beyond current understanding (Blumenfeld et al.,
1991). Project-based problems are relatively long-term, problem-focused and meaningful, as
they can integrate concepts (and ideas) from a number of disciplines (Blumenfeld et al., 1991) or
learning areas in the South African context. In sum, the relationships between the perspectives
of Project-based learning (Blumenfeld et al., 1991:371-372) and REALS (Lebow, 1993;

Honebein, 1996) are compared in Table 2.3.
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PROJECT-BASED LEARNING

REALs

Importance of
Thinking

Focus on understanding, the development
of minds with thinking as focus

e Help learners develop metacognitive
skills (reflection & evaluation: thinking
about their thinking or what they have
done, what have/have not worked,
strategies used, what do the same next
or different next time?)

e Learn from and about their learning

Context: Real-Life

Aim is the solving of real-life complex
problems (complex problems that are
nontrivial, moving beyond current
understanding)

e Situate learning in meaningful context
(why have to learn this, real world
relevance, how is it linked to anything?)

e Extend ownership

e Engage in dynamic, high-level

Construction

Engagement Active engagement by learners knowledge construction
Allow enough time for learning
e Manage own learning (Planning & Time
Time Rel o . management skills) & Decision making
Issuees elated Duration is long-term, not just a week e Learners determine what they need to
learn through goal setting (especially
what deficits need to be addressed in
goal setting)
e Encourage revisiting of content [from
Integration Integration with other learning areas other learning areas also when
necessary]
Represents e Engage in dynamic, high-level
Learners’ Creation of product or artefact that . Ig:gm:tig: rt?g&;ﬁgﬁtgn resentation of
Knowledge represents knowledge construction P

ideas, perspectives, strategies, tactics
e Encourage revisiting of content

Collaboration

Embedded in a social cooperative learning
context

e Require learners to contribute to each
other’s learning through collaborative
activities

e Zone of Proximal Development /
Scaffold (tackle problems together and
solve it as many cannot do it alone)

Learner to
Learner, Teacher
to Learner and
Learner to
Teacher
Relationship

Master and apprentice relationship between
teacher and learner

e Require learners [peers and teachers]
to contribute to each other’s learning
through collaborative activities
Dialogue with teachers and friends
Share ideas, help each other

¢ Role of teacher: hold back, do not give
correct answer immediately, guide
them

Importance of the
Process

Importance of feedback and reflection for
revising product and to improve learning

e Non-Threatening environment that is
safe for learning:
Feedback for peers
Encourage experimentation & risk
taking
e Do not punish when making mistakes
e Encourage trial-and-error

Table 2.3: Comparison between Project-Based Learning (Blumenfeld et al., 1991) and REALS
(Lebow, 1993; Honebein, 1996).

There are two components that drive projects or PBL (Blumenfeld et al., 1991:371):

1. It requires a real-life question or problem that needs to be solved and

2. Activities must result in the creation of a product or artefact that culminates in the driving

question or problem.
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The teacher or learners can decide upon the question or problem to be researched or
undertaken. However, learner involvement could make the project more sustainable and
enhance motivation (Blumenfeld et al., 1991). It is important that the learner(s) need to develop
approaches to answering the question or solving the problem. The creation of a product or
products is of great importance as generation is a process of knowledge construction and hence
represents the learner’s thinking (Blumenfeld, 1991:372). Concreteness provides opportunities
for feedback and critique by peers (fellow learners from same class or other