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Abstract

A Software Development Course In A Singapore
Polytechnic: The Role of Teamwork And Motivation

by

Chan, Fatt Chow David

University of Durham

The main aim of this research was to establish the effectiveness of collaborative
teamwork in a polytechnic (in Singapore) as an intervention strategy, especially for
low performers. Using questionnaire surveys, this study investigated the changes in the
students’ motivational styles after they had worked in teams to complete a software
development assignment. The self-worth related consequences of success and failure
for high and low performers working in similar ability and mixed ability teams were
also investigated. Another area that was investigated was the students’ experience of
working in teams and their perspectives on teamwork. Students were interviewed to
find out their perceptions, feelings and behaviours when they were working in teams
to complete their software development assignment. The motivational problems

encountered by the students during the team working process were studied.

While the mastery orientation factor scores of the four groups increased after the team
assignment, the self-worth motivation factor scores for all the groups continued to be

the highest, indicating that this maladaptive motivational style was still quite strong.



ifi
The students continued to remain focused on ability.  Ability differences were
accentuated when students were allowed to form teams comprising of only low
performers. Mixed ability teams also accentuated perceptions of ability differences.
Even in high performers teams, high performers were found to be trying to
demonstrate their ability to show that they were better than their teammates. Team
failures resulted in accentuation of low ability, ability differences when comparing

themselves to others, and feelings of shame and guilt, especially among the low

performers.

Some of the problems associated with team-working were found to be related to the
maladaptive motivational styles of the students. For team work to be effective,
teachers should address the potential problems of process and the factors that influence
their occurrence. This is where constructivist theories of learning and instruction can

provide a useful input to motivation theory.
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Chapter 1

Introduction To Thesis

Programming is a core subject in all IT courses that prepare students to join industry
as software developers or software engineers. At the polytechnic where this study was
conducted, many students, especially those who did not opt to do IT in the first place,
did not have any interest in IT or believed that they lacked the ability (intelligence
and aptitude) to do the course. They withdrew quickly from the course attributing their
poor performance not to their perceived lack of ability but to other reasons that helped

protect their self-esteem.

IT students normally encounter great difficulties especially in their first year
programming courses. It is true that programming is a totally new subject, one that the
students have not been exposed to in secondary schools. @ Many admit hating
programming and feel unable to grasp even the most basic skills and programming
concepts (Thomas et al., 2002). Students who struggle with their programming either
fail'and drop out of the course; or they manage to continue but avoid more challenging
programming modules or projects that require them to do programming. Some even
manage to graduate from the course but still display very little or no confidence in
their programming skills. They finally choose a career path that does not involve
software construction. In a profession that requires its members to continue to develop
themselves professionally (Chan, 1990) and to develop and to perfect their technical

skills, this is not a healthy sign.




Some studies have hypothesized that the students who cannot cope with programming
are those who have no aptitude for programming (Jenkins, 2002). Various tests for
determining a person’s aptitude for programming exist but it has been difficult to
provide evidence of their effectiveness (Mazlack, 1980; Davy & Jenkins, 1999). It may
not be possible to determine student aptitude for programming, and for polytechnics
and universities to use the results of such tests as a basis for the selection of suitable
students for their IT courses. In fact it is common knowledge that most, if not all,
organizations who hire IT professionals and tertiary education institutions have already

stopped using aptitude tests.

Teachers who still attribute low aptitude or poor attitude as the reasons for students’
failure are often seen as being defensive since they do not want to be blamed for their
students’ poor performance. It is also a pessimistic view which suggests that the they
have no role to play in motivating to students to learn a new skill and to help them

develop an interest in the subject.

The 3-year Diploma in Information Technology course offered by School of ICT at the
'Ngee Ann Polytechnic, Singapore is practice-oriented one, and the identified core skills
are not limited to purely technical skills but also include interpersonal and life skills
necessary for success at work (Chan, 1992). An essential core skill is the ability to work
effectively with other IT professionals in a team. The course document clearly states
that the students should, on satisfactory completion of the course, be able to
demonstrate responsibility and confidence in working in a team. The tutors have to
impress upon the students that teamwork is necessary for large and complex software

development projects, and that it is an essential part of their training. Students must



acquire some experience in team-working and should be given as many opportunities as
possible to develop their skills working in a number of project teams throughout the

course.

Before the present research started, some tutors had inferred from various behavioural
manifestations and grades that the students were generally more motivated to learn
when they were working together in small groups. Some students appeared to be
willing to put in more effort to complete their assignments. The students met frequently
with their team mates for discussions and deliberations, spent more time in the
computing laboratories to develop their software and asked more questions during
tutorials. They appeared to be more involved in the learning process. The perception of
the tutors was that team assignments could be useful in promoting students’ interest in

learning programming tasks.

Like software development teams in industry, teams of students working on group
projects are not free from problems. Sometimes, a team member is not able to carry his
share of the load. There are team members who are competent but who do not get
along with the others. There are also the super programmers, wanting to do all the work

by themselves and not hesitating to tell others how good they are.

There are similar problems when students work in teams. Some of these are: (a) better
students not helping the weaker ones; (b) better students doing the work of their
teammates; (c) weaker students not participating and performing; (d) personality
clashes; (e) sabotages of work by weaker students; (f) weaker students being blamed
for non-delivery or failure; (g) inter-group rivalries and competition for resources, etc.;

and (h) students being so involved in group work that they neglect other subjects



(skipping lectures and tutorials). The tutors have been unable to explain  such
problems. If they could, they would be in a better position to decide (and perhaps to
advise) if a cooperative learning approach could be used, and how they should design

the various team assignments.

The literature on Motivation Theories and Constructivism are reviewed first. Chapter
2 provides a brief review of work of the principle motivation theorists, such as
Atkinson, Weiner, Nicholls, Dweck, Covington and Ames. These theories have
proposed a large number of different constructs to explain what motivated behaviour
is. However, they have important commonalities in terms of motivational outcomes
and constructs and therefore allow for some synthesis across theories to be made.
Currently, one of the most active areas of achievement motivation research is in goal
orientations. Goal orientations are a meaningful way to describe individual achievement
goals as well as classroom contexts. They are also important because they influence a

number of motivational, cognitive and behavioural outcomes.

The recent developments in goal theory research are highlighted in this chapter. Based
on the work of the main motivation theorists three motivational styles have already
been identified: mastery orientation, learned helplessness and self-worth motivation
(Galloway, 1998). The first is considered adaptive and the other two maladaptive. The
concept of motivational style and how it could be changed according to the interactions
between the individuals and the contexts (subjects, teachers and schools) is discussed in
this chapter. The relevance of the western motivational theories in the local context is
also discussed since the value of this research hinges on applicability of these theories

to a Singapore education environment.



The literature on constructivist learning theories and environments is reviewed in
Chapter 3. Many constructivist ideas are implicit in goal theory formulations. Goal
theory posits that learning is enhanced when students see the classroom as stressing
mastery orientation rather than performance orientation. Various classroom dimensions
can affect motivation and are modifiable. The classroom learning environment can be
changed to enhance the probability that students will adopt an adaptive mastery goal
orientation. Group assignments and projects that encourage collaboration among
learners  should foster the adoption of mastery goals and a focus on learning. The
research perspectives on cooperative learning are highlighted. Although there is a fair
consensus among researchers about the positive effects of cooperative learning on
student achievement, as well as a growing number of educators using cooperative
learning in all levels and in many subject areas, there remains much confusion and even
controversy, about why and how cooperative methods affect motivation and, most
importantly, under what conditions cooperative learning has these effects. The
experience of cooperative learning in higher education in the Asian Singapore context

is also covered in this chapter.

One of the aims of this research project is to find out whether the motivational styles
(both adaptive and maladaptive), discussed in recent literature on learning motivation,
are apparent and are relevant in a polytechnic learning environment where IT students
work in teams to develop computer software. Another aim of this research project is to
establish the effectiveness of collaborative teamwork as an intervention strategy
especially for low performers. This study involved investigating the motivational styles
of the both high and low performers and the changes in their motivational orientations

after they had worked together in teams to complete an assignment.



So far, relatively little research has been carried out on the effects of failures on
individual members (high and low performers) of the project team, their perceptions,
attributions and behaviours. As part of this study, the self-worth related consequences
of success and failure for high and low performers working in different mixed and
similar-ability teams were investigated. Another area that was investigated was the
students’ experience of working in teams and their perspectives on teamwork. Recent
reviews noted that research focused on outcomes reported different findings from
research focused on processes. The latter reported potentially serious problems and
factors that influence their occurrences (Good et al., 1992; Bluemenfeld et al., 1996;

Webb & Palincsar, 1996).

The main research questions for this study are:

e What were the students’ motivational responses to programming both before
and after they completed the team assignment?

e How did success and failure in the team assignment affect their self-worth
motivation?

o What were the students’ perceptions of the team assignment? Were there

problems working in teams and what influenced their occurrence?

Motivation research carried out so far has relied heavily on questionnaires or on
controlled laboratory-type experiments. The tasks the subjects were engaged in were
not authentic group work but were specially constructed tests requiring the subjects to
complete questionnaires or to solve irrelevant puzzles; ability levels and outcomes
were manipulated. The research aims to confirm whether the results of earlier research

(Ames, 1981; Covington, 1992; Harris & Covington, 1989,1993), discussed in Chapters



2 and 3, would apply in a cooperative learning situation (in a polytechnic) in which
team interdependence is derived from a real academic task (i.e., software development)

which requires the students to work in teams of two to develop a software product.

To answer the first question, two surveys were carried out, one just before the
assignment and the other immediately after the assignment, to see the changes in the
students’ motivational styles. Another survey was conducted to study the effects of
success and failures on the self-worth motivation of both high and low performers
who worked in similar-ability and mixed-ability teams. Students had to evaluate
themselves and their teammates in terms of ability, deservingness of reward, and the
amount of pride (for success) or amount shame (for failure) they were experiencing.
Statistically analyses of the data collected and the findings of these surveys are reported

in Chapters 5 and 6.

Finally some students were interviewed to study their perspectives on the team
working process. It was only through the interviews that it was possible to find out
their perceptions, feelings and behaviours when they were working in teams to
complete their software development assignment. The problems encountered by the
students during their team assignment were noted. The qualitative approach in the
collection, including organizing and analysis of interview data, is presented in Chapter

7. The major findings are also reported at the end of that chapter.

In the final chapter, the findings from chapters 5, 6 and 7 are reviewed and discussed.
Reference is made to the literature reviewed in chapters 2 and 3. The research
questions identified in chapter 4 are used as a basis for discussion. Suggestions of areas

for further research are also presented at the end of the Chapter 8.



The findings and conclusions of the research are intended to be useful to teachers
involved in the teaching of programming to students at the polytechnic level. They
should lead to a better understanding of how students are motivated to learn (and
becoming more mastery oriented) using cooperative team assignments and how such
collaborative team assignments could be designed to improve the students’, especially

the low performers’, sense of self-worth and perceptions of their own ability.



Chapter 2

Motivation Theories

Introduction

Several perspectives on student motivation will be briefly examined in this chapter.
These frameworks are comprehensive enough to provide a general understanding of
motivational issues in learning and gaining success in achievement-related settings like
schools and universities. Specifically, these frameworks could help teachers to
understand and to explain why some students are motivated to learn and to achieve, and
why some are not. The frameworks also provide useful principles on the design of

classroom structures that will motivate students to succeed in their tasks.

There are many different motivational theories related to achievement and learning and
these theories have proposed a large number of different constructs to explain what
motivated behaviour is. The large number of motivational constructs with different
labels makes it difficult for novices to understand and use the different constructs in
their research (Murphy & Alexander, 2000). However, these different theories have
some important commonalities in terms of motivational outcomes and constructs that

allow for some synthesis across theories.

Motivational constructs are used to explain the instigation (or arousal) of behaviour,

the direction of behaviour (choice), the intensity of behaviour (effort, persistence), and
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actual achievement or accomplishments (Pintrich, 2003). Ames (1986) suggested that
motivation to learn is indicated by the following behaviors: serious attention to
learning tasks; effort expended in learning activities; valuing learning for its own sake;
deriving satisfaction from the process of learning; the quality of involvement in the
learning process; attraction to learning; the extent of individual responsibility; and
independence in respect to one's own learning. Sharan and Shaulov (1990) are of the
view that motivation is a construct that must be inferred from various behavioural
manifestations and cannot be evaluated directly. In their study, they measured the
following three behavioral manifestations of motivation to learn: perseverence