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Abstract

Programming is central to Computer Science and cog-
nate disciplines, and poses early-learning challenges in
problem-solving and coding. Since the recent past the
School of Computer Science & Information Technol-
ogy (RMIT University) has provided a student men-
toring service to assist novice student programmers
with their programming, indeed, to build up their
confidence in programming. The service has received
favourable feedback from students and, as an inter-
esting aside, has had the added benefit of increasing
mentors’ confidence and improving mentors’ commu-
nication skills. Mentors volunteer their services under
a University leadership initiative, and are not paid
to assist students. In light of such success, we se-
cured a University action-research teaching and learn-
ing grant, to investigate aspects of the service deliv-
ered to date. While mentoring has been shown to be
helpful for novice student programmers to learn and
improve their programming, less recognised, but of
equal importance, is the value to mentors through the
skills and experience they gain. This paper reports
early findings of a dual-purpose research investigation
into the mentoring service. The research project seeks
to discover ways to improve the mentoring service for
novice student programmers, as well as to enhance a
range of qualities in mentors.

Keywords: Mentoring, Introductory Programming,
Action Research

1 Introduction

Programming is central to Computer Science and cog-
nate disciplines and forms a core activity in related
courses, offered in Computer Science and Informa-
tion Technology schools or departments. In this con-
text, programming is a key survival skill for students
and permeates almost all study and assessment activ-
ity in relevant courses. For this reason, commencing
students enrol in programming subjects in the early
stages of their study plans. Schools make every at-
tempt to therefore teach programming well at this
early stage, and typically allocate disproportionate
resources to ensure successful, long-term outcomes, in

Copyright (©2008, Australian Computer Society, Inc. This pa-
per appeared at the Tenth Australasian Computing Education
Conference (ACE2008), Wollongong, Australia, January 2008.
Conferences in Research and Practice in Information Technol-
ogy (CRPIT), Vol. 78, Simon and Margaret Hamilton, Ed. Re-
production for academic, not-for profit purposes permitted pro-
vided this text is included.

terms of building students’ skill levels and confidence
in programming.

Despite such attempts and allocation of resources,
programming continues to pose early-learning chal-
lenges for students with little or no programming
background. At the individual level, these challenges
often stem from an inability to link a range of activi-
ties with the practice of programming, such as prob-
lem analysis and problem-solving, through to coding
and testing. Therefore, it is essential to build a strong
foundation for students, in the formative years of pro-
gramming.

At the school level, resource constraints present
their own challenges to develop such a programming
foundation. Increased resourcing is often countered
by the need to group together diverse student co-
horts, whose entry level scores are widely distributed.
Moreover, students are enrolled in a range of under-
graduate and postgraduate courses, have varying pro-
gramming ability. Students may be articulating or
transitioning from other courses, often undertaken at
other universities or TAFE (Technical and Further
Education) colleges, such that they join our degree
courses in the second or third year. Furthermore,
local and international students display different lev-
els of confidence in their approach to seeking help
from staff. Within our school we have run program-
ming help desks using paid student tutors for several
semesters, yet have found them to be underutilised
and too general to be of great use to students.

From our student progress data, it is clear that
where students are struggling with programming, it
affects most facets of their study, for example: their
progress through their study program, their study
habits, their confidence, and their time management.
Electronic assignment submissions allow us to see who
has not submitted assignments. Students who have
not submitted assignments often emerge as those who
struggle with understanding the tasks and in general
the subject. Some students are afraid to ask for help
or, due to work commitments, are unable to access
fixed consultation times of lecturers and head tutors.
The lack of access could be one reason why many
students feel alienated. Electronic discussion boards
are useful but are frequented by a core of students,
who are more confident and willing to publicly ask
their subject-related queries and submit other rele-
vant contributions. The volume of discussion board
content often grows rapidly, with anecdotal evidence
indicating that this sometimes leads to disillusion-
ment with the facility, a phenomenon especially no-
ticeable among the weaker students, who might oth-
erwise benefit most from such a forum.



Having a mentoring program is one way to re-
establish universities as communities of scholars
rather than as mere venues for formal classes. This
opportunity was met a few years ago when our school
was approached to trial a mentoring service which
had been successfully implemented in the Faculty of
Business. The trial service proved to be successful
for both mentors and mentees, and have since contin-
ued the service. In light of some notable early suc-
cesses in the mentoring service, we secured a Univer-
sity action-research teaching and learning grant for
semester 2, 2007, to explore several aspects of the
service delivered over the previous three semesters.
Our objectives are to understand the key success fea-
tures of the mentoring program and to investigate the
effects of mentoring from two perspectives: mentors
and students (who access the mentors). The first is
to examine aspects of students’ experiences of using
the mentoring service. For example: why do they at-
tend, and what do they get out of it? The second
angle is to explore mentors’ experiences: recognising
that mentors are student volunteers, and several opt
to mentor for more than one semester, what is it that
they gain from being a mentor, and does it offer them
chances to strengthen specific skills? And, what are
their reasons for volunteering?

While mentoring has been shown to be helpful
for novice student programmers to learn and improve
their programming, in part due to students’ prefer-
ence for seeking help from peers, less recognised, but
of equal importance, is the value to mentors through
the skills and experience they gain. This paper re-
ports early findings of a research investigation into the
mentoring service, with a dual purpose. The research
project seeks to discover ways to improve the mentor-
ing service for novice student programmers, as well as
to enhance a range of qualities in mentors. To the best
of our knowledge no previous work has simultaneously
explored both mentor and student experiences in an
action-research context, for novice student program-
mers. Our aims are to establish a better mentoring
service for this student cohort and, in the medium to
long term, to establish a far-reaching mentoring prac-
tice within the school, for all programming subjects
and beyond.

The remainder of this paper is structured as fol-
lows. In Section 2, we present some definitions, in-
cluding a brief discussion about the difference be-
tween the roles of mentor and tutor, a brief history of
the mentoring service, and a review of related work.
In Section 3, we present our research methodology:
its action-research basis and the research framework
of our project. In Section 4, we document some out-
comes and provide some discussion thereof. Finally,
we present the conclusion and intentions for future
work in Section 5.

2 Background

2.1 Definitions and context

A mentor is “a wise or trusted advisor or guide’!

and has its its origins in Greek mythology, when King
Odysseus placed his old age friend, Mentor, in charge
of his son, when Odysseus left to fight in the Trojan
War.2 Accordingly, a mentor engages in mentoring,
a term used to refer to counselling or training of new
employees or students by an experienced individual.
In our mentoring service mentors are currently en-
rolled students who are deemed highly capable of ad-

1The Collins English Dictionary, Australian Edition, Edited by
G. A. Wilkes, 2nd edition, 2001.

2en.wikipedia.org/wiki/Mentor,
jan02265.htm

www.aare.edu.au/02pap/

vising novice student programmers. They are consid-
ered as being expert student programmers. Mentees
are beginning or novice programming students with
little or no programming background enrolled in one
of two targeted programming subjects. One of these
is a first-year subject with Java as a vehicle for in-
struction. The other is a second-year subject that
teaches C at a moderately complex level; students are
expected to have prior knowledge of programming.
Mentees are encouraged to see mentors during the
week at times when mentors are available. The men-
toring service has a set timetable, offering access at
various times during the part of the semester when
the service is made available. Mentors are scheduled
for a two-hour session each week, for 8 weeks, begin-
ning in week 4 of semester. They are always scheduled
in pairs, partly to ensure that sessions are always ser-
viced, and also for mutual support between mentors.

2.2 Mentors versus tutors

The question often arises: What distinguishes men-
toring from tutoring? We provide our response in the
context of our own mentoring service, and hope that
the distinctions presented are widely applicable.

First and foremost, in our mentoring service tu-
tors are paid while mentors volunteer their ser-
vices, under the University leadership program avail-
able to students, known as the LEAD (Learn, En-
gage, Aspire, Develop)® program. The program in-
vites students to participate in activities that allow
them to improve their communication and leader-
ship skills. Notwithstanding the mechanism by which
mentors initially become involved, more fundamen-
tally, we note the following distinctions between men-
toring/mentors and tutoring/tutors.

e Mentors provide personalised attention to stu-
dents. Tutors operate in a classroom context and
address groups of students, preferably in discus-
sion mode.

e The attention offered by mentors usually mani-
fests itself in the form of guidance and is student-
driven. The student (or mentee) approaches the
mentor with problems for which the mentor is un-
prepared, other than being the domain expert or
facilitator. Tutors (and tutorials, where students
receive attention) present planned teaching and
learning objectives, which by implication limit
the discussion to the content of tutorial sheets.

e Mentors address arbitrary problems presented by
students, within the context of the mentoring ser-
vice. Unlike a tutorial, which is aimed at en-
hancing understanding of scheduled topic cover-
age, mentors are expected to be able to address
relevant issues with no temporal or topical limi-
tations.

e By virtue of its flexibility, mentoring does not
place a time limit per se on mentee-mentor dis-
cussions, offering yet another flexibility dimen-
sion not offered by tutoring and tutors.

e Mentoring and tutoring are complementary. A
mentor offers individuals a chance to get their
own needs met, whereas tutorials offer a forum
for the exchange of views with others.

e In broad terms mentors (and mentoring) offer a
differentiated teaching and learning service, with
a view to providing a non-prescriptive yet facili-
tated learning approach. Tutoring, on the other

Swww.rmit.edu.au/brovse ; ID=qrkzw11526gb1



hand, is planned and script-driven, in its teaching
and learning objectives. It invites and encour-
ages two-way communication between tutor and
students, albeit within the context of the given
script (the tutorial sheet).

In summary, a paid tutor is obliged to offer a struc-
tured and planned opportunity for students to engage
in discussion about a specific, recently-discussed lec-
ture topic. A (volunteer) mentor offers a consulting
service to students (mentees), which is unplanned and
student-driven.

2.3 A brief history

In this paper we describe an ongoing investigation of
a mentoring project being conducted in our school.
At the time of writing the project is still underway
and expected to conclude after the end of semester 2,
2007. Analysis of data collected to date is expected
to be completed by late November, 2007. The project
is being funded by a University action research teach-
ing and learning grant, based on a successful, recent
past trial of a mentoring service offered to students
enrolled in two targeted subjects, in which the focus
is teaching novice student programmers.

Two years ago the School was approached by the
Science, Engineering & Technology Faculty to trial a
mentoring service which had been previously imple-
mented with some success in the Business Faculty.
The mentoring service in Business was applied at the
Faculty level, which was possible because of the com-
mon curriculum framework prevalent in undergrad-
uate Business courses, particularly first year. How-
ever, with its discipline diversity this was not possible
within our Faculty, so a trial within a single school in
our Faculty seemed the more appropriate option.

Our school was chosen due to the interest of two
staff, one from within the School and one from the
Faculty, in offering mentoring or peer-tutoring to stu-
dents in their first year of study. The Faculty staff
member was able to offer support for a project within
a school. Our school was considered an ideal choice
in which to trial the service because of its cohort di-
versity, multiplicity of courses, and a known problem
of high attrition rates in students’ first programming
subject. The School is also unique in that it employs
teaching and learning advisors, both of whom have
higher qualifications in Education, and who poten-
tially bring a complementary perspective to such a
project, over and above the ideas of the other aca-
demic (teaching) staff.

In the initial trial during semester 1, 2006, a single
programming subject was targeted, and mentors were
selected from among latter year students with excel-
lent results in the same subject. As mentioned earlier,
mentors volunteered under the University LEAD pro-
gram, and selected mentors were timetabled across
the working week for students (mentees) to access
them. Limited mentor access was also made available
after 5pm, for part-time (mature age) mentees to be
able to seek mentoring help. In the third semester
of operation, the mentoring service was extended to
include a second programming course, also for novice
programmers. Mentors were selected in the same way,
and the number of mentors was increased to cater for
the larger potential source of mentees. While offer-
ing help in more than one programming language was
found to be attractive to mentees, increasing the num-
ber of mentors meant that timetabling and organising
training became more complex. Thus, for the cur-
rent running of the program (its 4th semester), num-
bers were reduced, as it was noted that the majority
of mentors had strong skills in both of the program-
ming languages supported by the mentoring service.

The practicality of having mentors assist students in
both languages was appealing to the mentors as it
broadened the skills they could use, and it also simpli-
fied timetabling and allowed more flexibility in times
mentees could seek help.

2.4 Related work

The work of Miller & Kay (2002), discusses the intro-
duction of mentors across all of their first year com-
puter science courses. They note that “The fact that
the majority of mentors spend the majority of their
time on programming and Java issues shows that the
more social issues (transitional, personal and admin-
istrative issues) were not perceived as the focus for
mentors or their students.” A similar scheme trialled
in another school in our University generated a men-
tor dropout rate of 50%. In another study of mentor-
ing in computer science, Miliszewska & Tan (2007)
introduced a system where two mentors provide sup-
port for one hour every day at the same time. They
report a 10% improvement in the pass rate, and an
improvement in grade average and student satisfac-
tion for their course.

Several researchers have investigated issues relat-
ing to the difficulty of learning to program (Simon
et al. 2006, McCracken et al. 2001). Jenkins (2002)
covers many factors, such as “Few students find learn-
ing to program easy”. He considers the questions of
aptitude, cognitive factors such as learning styles, mo-
tivation, handling multiple skills, multiple processes,
learning the language, educational novelty, interest,
reputation and image of being a nerd, and pace at
which materials are covered. The most common com-
ment he claims to hear from students is that program-
ming is “boring and difficult”.

Assessment is another key concern to many re-
searchers. Fekete et al. (2000) recommend that stu-
dents reflect about their programming, and they de-
scribe a range of ways to encourage students to reflect
on the state of their knowledge, and the process by
which students acquire it. Web-based arrangements
for students to practice assessing material using spe-
cific criteria for marking are provided and marks are
allocated in assessment for reflective writing. Lister
et al. (2003) recommend a grading philosophy aimed
at encouraging each student to realise their potential.
They recommended grading be done by assigning a
grade to a student according to how that student
meets explicit clear criteria, “irrespective of the re-
sultant grade distribution” according to Bloom’s tax-
onomy.

Some authors have considered how students
learn (de Raadt et al. 2005) and how to measure mo-
tivation, possibly via the Biggs study process ques-
tionnaire (Biggs 2001). The Biggs survey relates to
the Biggs Revised Two-Factor Study Process Ques-
tionnaire (R-SPQ-2F) (Biggs 2001). Henceforth, we
will refer to this Questionnaire as the Biggs survey.
The Biggs survey is designed to ascertain learning ap-
proaches (surface, deep and achieving) of university
students. Student profiling techniques combined with
adaptive learning technologies to detect learning pat-
terns and traits in students have been recommended
by Traynor (2004) to record how students learn. They
argue that the empirical evidence can be used to rea-
son about the development of a cognitive model of
learning programming. However, despite these ad-
vantages many modern attempts to teach computer
science electronically seem to fail. They state that:
“Unlike corporate training where the material is rea-
sonably simple to digest, or linguistics where there is
a large body of literature concerned with its educa-
tion, computer science education is neither simple nor
well documented.”



All of the above strategies, implementations and
measures have had varied successes by improving the
learning environment for CS&IT students. The best
way forward appears to be in establishing support
for programming students early on in their learning
experience. Stamouli et al. (2004) set up a program-
ming support centre, but concluded that even after
it had operated for a year with considerable public-
ity, many students were still unaware of it. How-
ever, for those students who did access it, the benefits
were well worth their while. We consider that while
many factors contribute to students having difficulty
in learning to program, the supporting human factor
is one largely overlooked and difficult to measure.

3 Research context

3.1 Research methodology

We have employed the action research methodology
to our study. Action research relies on planning, ap-
plying some intervention known as the action, reflect-
ing on the changes this action has brought about and
planning further similar cycles. Specifically, we em-
ploy the proven methodology of Checkland, which has
been applied in a range of educational and organi-
sational settings (Checkland 1981, Checkland et al.
1990, 1998).

As action research, the project will follow an it-
erative cycle of steps that involve planning, action,
review, further planning and so on. This project is
conceived as one cycle (June-November) that builds
on the experience gained from the trial of the men-
toring program since the beginning of 2006 and will
inform the subsequent development of the program in
2008 and beyond.

A feature of action research is the importance of
collaboration or participation of all key stakeholders
in all steps of the research cycle. In the context of
this project the following participant groups will be
involved.

1. Mentees

2. Mentors

3. Project investigators
4

. Relevant teaching staff—lecturers and tutors in
selected programming subjects

Access to the mentoring service is optional, so
teaching staff involved in the targeted subjects, Pro-
gramming 1 and Programming Techniques, have been
asked to continually publicise the mentoring service to
their students, via all available mechanisms, including
online discussion boards, during consultations, and
periodically in classes (lectures, tutorials and labora-
tories). Indeed, staff are actively encouraged to iden-
tify students who appear to be struggling, and to re-
fer them to the teaching and learning advisors as well
as to the the mentoring service. These referrals are
aimed at increasing access to the service, especially
for students who are likely to be most at risk of not
succeeding. Teachers of the subjects involved in the
mentoring project, however, will not participate as
investigators, and we will merely seek their collabo-
ration to encourage students to access the mentoring
service.

In this study, the action is placing the mentors
in appropriate classrooms for interaction with volun-
tary students. We reflect on why students volunteer
to be participating mentors; why students approach
mentors; and what impact the mentoring has on the
overall learning of the students involved in the pro-
cess.

A range of mechanisms will be used to gather
data for analysis, documentation and future direc-
tions. These are listed in Table 1. The focus group

Activity /technique Stakeholders
Desk research (historical data) Investigators
Semi-structured focus group in- Mentors/Mentees
terviews

Biggs survey Mentees
E-journal reflective feedback Mentors
Reflective journals Investigators

Table 1: Activities and participants in mentoring,
action-research project

interviews were conducted separately for mentors and
mentees. That is, a different set of questions is for-
mulated for each cohort. The Biggs survey is dis-
tributed to mentees during the early part of semester
and closer to the end of the semester. It represents
one component of the quantitative data we collected
for research purposes. The other component is col-
lected via a software system which allows mentors to
register mentee visits. Such data will be used in con-
junction with the Biggs data, to ascertain the impact
of mentoring on students’ learning habits, hence the
conduct of two Biggs’ surveys.

The reflective journals were established in 2006, in
earlier trials of the service, and has proved to be very
successful and informative. Journal entries are sub-
mitted by mentors via their own personal accounts
and accessible only to them and to the investigators.
Reflections entered are general statements about ef-
fectiveness, and do not identify mentees or specifics
about mentoring session with mentees.

We hope that our action research methodology will
allow us to formally assess the following two aspects of
the mentoring program: how it can best address the
learning needs of novice programming students, and
its value to the volunteer mentors. The significance
of the project is to build/improve an effective peer
mentoring program. It is anticipated that the project
will have benefits for all the key groups involved in
the project, specifically,

Mentees
e Independent learning - self diagnosis of dif-
ficulties in programming
e Building confidence in programming

e Opportunity to improve overall study

habits and learning approaches
Mentors

e Leadership and leadership training
e Problem diagnosis
e Peer tutoring skills

School Staff (project investigators; teaching staff—
lecturers, tutors)

e Improvements to student learning outcomes
for mentees

e Provision of timely and relevant support for
students

e Leadership and peer tutoring opportunities
for mentors

e Validation and refinement of the peer men-
toring for application in other CS&IT sub-
jects (and programs)



3.2 Description of project

Mentor training involved the following approach.
Training for each semester was divided into three ses-
sions: an introductory session of approximately one
hour, and two two-hour sessions, one run during the
semester, and the other at the end of the semester.
Training focused on two key aspects; the first covered
learning and teaching principles, particularly those
related to peer-tutoring and working one-on-one or
with small groups. Topics included learning styles,
building rapport and questioning. The second aspect
of training focused on critical issues faced by novice
programmers. To assist this, a scenario guide was
developed.

The scenario guide provided strategies for mentors
to deal with different situations, posed by mentees.
Each scenario represents a diagnostic and the guide
lists suggested ways to deal with the mentee. The un-
derlying theme in all advice or guidance is to be proac-
tive yet non-prescriptive. Mentors are also trained to
ensure that the mentee leaves with a sense of confi-
dence and control over their learning objectives, in
the context of the query presented during their visit.

During the first training session, a discussion was
also held about a code of practice for mentors to fol-
low. Colleague experiences of running mentoring pro-
grams elsewhere indicated that it is advisable for men-
tors to create a brief set of guidelines to use to enable
them to set boundaries both on a personal level and
to ensure that they do not become a 24-hour help-
desk. For example, mentors are not expected to give
out their mobile phone numbers, and are not required
to provide their email addresses to mentees. At the
outset, mentors are unclear about why this is needed,
however they come to appreciate that some guidelines
are useful after participating in mentoring.

To participate in the the LEAD program, mentors
are required to reflect on their experience, and a staff
member is required to monitor and comment on their
work. We requested that our mentors write a brief re-
flective piece after each mentoring session, addressing
the following questions and points:

e When did I feel most effective as a mentor?
e When did I feel least effective as a mentor?

e I have the following comments to make on the
mentoring session/program in general.

From semester 1, 2007, the support of the University’s
centralised IT services was garnered to include the
mentor program in our online teaching repository. A
site was created for mentoring, and mentors were each
given an e-journal where they could enter their reflec-
tions electronically, and where staff could read and
comment on their work regularly, rather than waiting
for hard copies to be handed in. This has proved a
valuable tool, as the input from mentors has led to
several refinements of the service each semester. The
e-journals have also allowed us to pick up critical is-
sues as they arise, such as learning issues detected
within a specific student cohort, or issues related to
the use of the mentor lab. Feedback to individuals is
possible via the e-journals, whereas group communi-
cation with mentors can be done through email.

4 Outcomes

4.1 Discussion

One of the most challenging elements of running the
mentoring service has been to find ways to encourage
students to use the service, that is, to be mentees.

While there is clear evidence that mentoring is use-
ful for novice programmers (Miller & Kay 2002, Mil-
iszewska & Tan 2007), our experience was that the
students who most needed help were those least likely
to access the service. It was pleasing to discover
that many students who used the service returned
again and again. However, it has been necessary each
semester to rethink ways to encourage students to use
the mentoring service as often as possible and in a
way which will also help them to be better organised.
In the first semester of mentoring, particularly as it
was new to the School both for staff and for students,
there were many sessions which were not attended at
all. In the second semester, we introduced mentors
by getting a group of five volunteers to attend one
lecture. While staff had announced the mentoring
service many times, actually seeing the faces of fellow
students was considered a way to have them recog-
nised as peers. Indeed, feedback indicated that stu-
dents might be inclined to visit a mentor if they knew
that there was someone there from their own cultural
background, or who would possibly speak their first
language.

Further efforts were made to increase attendance
to the mentoring service in first semester 2007, when
tutors and lab assistants were asked to personally rec-
ommend mentoring to any student who was having
difficulties. And for the current semester, we have
integrated an early intervention exercise with men-
toring, where teaching and learning advisors track
students who have not submitted an early piece of
work in one of the core programming courses, and
one element of the assistance given to these students
is to recommended that they seek help from mentors.
They are provided with a summary of how mentoring
can assist them, and a personal copy of the mentor-
ing timetable. While use of the service has increased
slightly each semester, this aspect of mentoring re-
mains a challenge. It is hoped that data from the
current project will offer ideas to increase the use of
mentoring services.

4.2 Mentor feedback and discussion

Obviously the mentors are essential to the success of
this intervention. We surveyed them at the end of
their semester and asked the following six questions.
We were surprised by the number of students who
volunteered to be mentors and hence the first question
on our evaluation sheet was the following one.

a) How did you envisage your role before you
commenced as a mentor? Did the reality
match this concept? Why? Why not?

Most of the responses centred around the fact that
the mentors were prepared to share their immense
knowledge, but the students required very specific
help, such as the solution to the problem with their
code.

“The mentor will have more time to explain some-
thing but after I became a mentor, I just like to
point out some error and have them to correct
the error. It is hard to explain and make them
understand. It is easier to solve their problem
(point out the error without the source of the er-
ror) without made them understand completely
about their problem.”

“I imagined I'd be helping people understand the
broader concepts of programming. In reality I
spent much more time teaching students to de-
bug their code more effectively.”

“Before I began, I saw my role as a mentor as an
opportunity to assist others in developing their



skills in an area I am strong in. However, I
found that people came in with very specific
questions/problems and (I) wasn’t as easily able
to 'generalise’ the problems as I'd hoped.”

“One on one, same student each week. reality
was multiple students and different students each
week.”

Many of the mentor responses are truly indicative
of the lecturer’s feelings of disappointment, when they
realise they may not have reached the students:

“I expected to actively participate and share my
knowledge with other students. In reality, I had
only one student to work with and it was quite
hard to understand her problem.”

“T thought I could help people to understand con-
cepts. This worked a bit, but generally the stu-
dents were more interested in getting me to solve
their problems for them.”

However, there were more successes than disap-
pointments as the responses to the following, second
question indicate:

b) Now that you have acted as a mentor:
e When have you felt most effective? Why?

“I felt most effective when I had explained or
went over something with a mentee, and
then seeing them later be able to overcome
that (and similar) challenge(s) by them-
selves.”

“When the student (mentee) doesn’t under-
stand concepts. Explaining concepts is eas-
ier to convey than debugging code.”

“I felt most effective when I was able to help the
java kids understand why/why not some-
thing was working with their code. Also
watching them learn from what I’d said, and

applying it.”
“When I was able to help student grasp a con-

cept that they had previously not under-
stood.”

“I can give advice to the student. Most impor-
tant. I can guide them how to solve the
problem by themself”

“I felt most effective when a student came back
on more than one occasion because he liked
my help so much.”

“When a student faced a problem similar to one
I had faced so I could relate to their prob-
lem.”

As shown above, the mentors had the same sense
of satisfaction when the student has understood
the concept. However, also, as shown below, they
share the same frustrations as lecturers when stu-
dents stay away from their classes and do not
understand what is being explained.

¢ When have you felt least effective? Why?

“Basically the opposite of the above; ie if the
same person came to me with the same or
a similar problem later, because it made be
feel like I had failed in teaching them the
skills they need.”

“When no-one turned up, I felt fairly uneffec-
tive.”

“I felt least effective when I could see that the
student was just there to get answers and
when they left the room they were no better
off than when they came in”

“When students didn’t understand what I was
trying to show them.”

c) What issues/problems/ logistical difficulties
(if any) have arisen?

There were some issues with the room being noisy,
or small, but several mentors felt problems were due
to their inability to communicate effectively:

“Speaking different languages (not enough vocabu-
lary) ”

“I got a little problem explaining the problem due to
its complicated nature and that I'm not used to
explaining things. Anyway, overall it was fine.”

“Most students ask for help WITHOUT knowing ex-
actly what it is they need help for. Some stu-
dents expect assignment solutions. They tend
to dismiss any relevant information mentors give
them.”

“Roster more mentors for expected high-use times,
such as the last day before an assignment dead-
line.”

The answers to the following question really
demonstrated the true understanding the mentors
had of their mentees, and their close identification
with them.

d) What helpful feedback can you give on im-
proving the program’s operation?

“Provide lunch after meeting”

“Maybe run more sessions near the end of the week
as many more students showed up then in line
with assignment due dates.”

“I felt that the students I was helping were doing
quite well and just had small difficulties. I would
have liked it if some more struggling students
came along”

“The name 'mentor’ sounds a bit odd. I would have
preferred to call myself a helper (and did from
time to time)”

“Lecturer should encourage student come to the
mentor, and encourage them to ask good ques-
tions so we can share the idea.”

e) What, if anything, have you gained from
your participation in the program?

“Meet new friends from same sector; gain knowledge
about context and noise ”

“A greater awareness of my own strengths and weak-
9
nesses

“More experience helping other people. 1 personally
feel the ability to help some one is a good skill to
have, and this mentoring program helps sharpen
those skills and improve self-esteem.”

“I would like to think I have improved my communi-
cation skills and are able to explain things more
clearly.”

“Got to know other mentor(s). More confident with
teaching strangers. Improved teaching and com-
munication techniques.”



“

. an interesting insight into basic teaching skills
and also the problems commonly faced by those
starting Java and programming in general”

“Confidence. Improved problem solving. Made
friends. Developed listening and explanation
skills.  Experimented with different teaching
styles”

“Be slow, think things through, ask questions in-
stead of giving answers.”

The variety of responses above are excellent
morale-boosting responses for the rewards of being a
teacher. The strength of these responses has encour-
aged us to continue with this program of mentoring,
and to undertake this study, with a view to recom-
mending it’s much wider application.

4.3 Mentee feedback and discussion

Feedback was also solicited from all students in the
final survey, whether or not they used the mentoring
service. While Biggs survey data has yet to be anal-
ysed we asked students three questions about mentor-
ing, as part of the final Biggs survey. Responses were
sought from students who visited mentors as well as
others, who did not. The questions (in bold font),
student responses (in quotes) and our comments ap-
pear below.

1. If you used the mentoring service indicate
whether you found it useful and, if so, in
what ways.

“I had so many ’ahhhh!!” moments that I even-
tually lost count. ”

The student is referring to that feeling that one
gets when a program finally works, or a bug is
identified at long last. They go on to describe the
mentor-mentee exchange that led to this moment
of satisfaction. The mentor first convinces the
student that their program is doing what they
(the student) has directed the program to do.

“The mentor that assisted me was extremely
helpful in guiding me through the thought
process behind the code and also with his
explanations as to why I was getting the er-
rors which is instrumental in my basic over-
all comprehension of programming. ”

“I would show him my code and tell him just
how defiant my program was and how it
“isn’t listening to me, I tell it what to do
and it JUST WON’T LISTEN,” to which
he not only explained that my code was, in
fact, doing EXACTLY what I was telling it
to do, but he also walked me through the
reasoning behind my errors.”

“He would then have me attempt the code again
after a discussion of pseudocode and when
my code wouldn’t work, he again explained
why until I worked out for myself what was
actually going wrong. ”

“Often times when working on my code, I would
start off on the reasonably right track, how-
ever when I'd start to get the 'red squiggly
lines’ in Eclipse, I'd get extremely creative
in my ways of attempting to rid my program
of them. So in the end, I wouldn’t really un-
derstand why my program was working but
took delight in seeing that my squiggly lines

were gone. ”

The student conveys the realisation that the
brainstorming with the mentor has been of value,
and wishes that they had had the mentor-mentee
dialogue much earlier. They also hint at the
service being expanded beyond Programming 1
(this student happened to be enrolled in Pro-
gramming 1).

“That’s not to say that my creative program-
ming is a thing of the past, but I now see the
value of taking the time to seek assistance
for better comprehension of what I'm do-
ing. My only regret is that I haven’t taken
advantage of this service back in week 4. ”

“I am really grateful for the mentoring service
which you have organised. All the mentors
I have seen gave me a great assistant in my
programming. I often make some silly mis-
take such as forgotten to input the curly
bracket in the for loop, Prompting user to
input, declare variable which is not going to
be used in the program.”

“The mentor often advises me to write down
on paper what the outcome would be be-
fore I do any coding. Yet I often write the
program without thinking through carefully
and hoping the program will run perfectly.
”

“It is amazing to see that each mentor will have
their own ways of writing the program. I
have learnt a lot from them. I really appre-
ciate to all mentor who have devote their
time and knowledge to help the others who
need help. I wish I can be as clever as they
are.”

“All mentors have been really great for devoting
their times and patient to explain what the
code will do for each program. I just like
to express my gratitute towards all mentors
who have given me a helping mind in the
coding. ”

“Peer support is very useful as they (the peers)
belong to same age group, you can seek their
help anytime you like.”

Peer assistance aside, mentoring was seen as
providing a range of benefits, emphasising its
student-driven focus. The service was described
variably as: being useful, suggesting that it al-
lowed students to touch base on minor matters;
providing valuable individual attention; and rep-
resenting a handy walkthrough service!

“Yes it is useful, get help to solve problems.”

“I found it quite useful, as the mentors could
usually help out.”

“The one-on-one help was a pleasant change
from the labs, where all we ever do is demo.”

“Yes, as a second eye to what I can’t see.”

“Yes it does clear the doubt that is in my head
with regards on errors when compiling pro-
grams.”

. If you didn’t use the mentoring service,

please tell us why not.

The responses contain important information
that will help us improve the service. Some is-
sues for consideration include better notification
of and about the service, as well as the need to
emphasise that better guidance from mentors is
far better than seeking help from friends, who are
less likely to be able to use the guided approach
used by mentors.



“Some of my friends who were good at program-
ming helps me when I need help so I did not
go to the mentoring service.”

“Didn’t need it.”

“I think I can solve problems by myself or asking
friends.”

“Because I get enough help from tutorial and
lab.”

“Did not know the time. Needed help with as-
signments, not sure if they could help.”

“Other commitments/travel.”
“Times didn’t suit subjects.”

“Because the mentor doesn’t really help you to
really understand what you are doing which
cause you have problem in the next phase’s
study.”

The last response suggests an expectation on the
part of the student (mentee) for more than just
guidance in the form of a strategy. There is a
need for the mentor to better equip or empower
the mentee towards their goals; at the same time,
the mentee has not fully understood this ratio-
nale behind mentoring—the the mentor is not
there to provide answers but to provide food for
thought for that “next phase”.

. Please provide any other comments you
have about mentoring.

Both negative and positive responses were re-
ceived. The following negative response is an
expression of frustration of having to wait for
attention—frustrating for the student, but a sign
that service popularity resulted at times in long
waiting queues, suggesting perhaps the need for
bookable sessions.

“If the mentors put down a time to help and
don’t they shouldn’t bother making us wait
for them to never show up.”

The following comment is not surprising. While
we trained mentors to assist with assignment
questions in a guided fashion, clearly some
students did not value such guidance when
assignment-related queries were posed. This is
as much about mentor training as it is about stu-
dent understanding of the service, and suggests
the need for associated improvements. Mentors
need to at least provide some hope to mentees
when parting with mentees who pose assignment-
related queries. At the same time, mentees need
to understand guidance and facilitation are the
objectives of mentoring, not spoon-feeding.

“Should have mentoring for assignments beyond
questions.”

Finally, two interesting remarks follow. One is
a request for an online mentor, something that
left us wondering and reflecting on the possibil-
ities. An online chat service, perhaps, with an
electronic whiteboard mechanism? The second
remark is an endorsement from a student who
was not enrolled in a subject for which the ser-
vice was targeted.

“It would be great if mentoring was available
online too!”

“It rocks as I am in it as well for a different
subject though.”

Further anecdotal (verbal) evidence suggested that
the service was well received and students recom-
mended that it be expanded. Indeed, the mentee fo-
cus group was attended by students who used the ser-
vice, yet who were not enrolled in subjects for which
mentoring was available! To sum up, the key issues of
mentoring that were cited as essential, included the
following (not an exhaustive list).

e Continuity in terms of mentor availability.

Personalised attention.

The guided approach to teaching.

e Access to mentors near a lab, yet isolated from
the lab, so that one could migrate between lab
and mentor at will.

Consultation with peers.

5 Conclusions and future work

This paper has highlighted the need for a human-
istic approach to enhance teaching and learning of
programming in the context of novice (student) pro-
grammers. Mentoring has been shown to conceptu-
alise the learning of programming in a university con-
text, with benefits that complement other teaching
contexts, such as tutorials. Our particular contri-
bution is the use of action research to explore en-
hancements in the teaching by mentors, who afforded
individual attention to mentees, in their learning of
programming. The designer of the C++ program-
ming language, Bjarne Stroustrup, said (Stroustrup
1997): ”Design and programming are human activi-
ties; forget that and all is lost.” We have found this
idea to also apply to the learning of design and pro-
gramming. Without the human interaction, learning
to program can be very lonely, isolating and depress-
ing. The mentors bring another human element back
into the activity. We have found this human element
to be extremely important to the struggling novice
programmers for many reasons. Firstly it shows them
that others have struggled and succeeded, so it is pos-
sible to continue. Secondly the mentors are trying to
speak to them in a language they understand, and so
their advice is often clearer. The mentors are teaching
from a position of already having passed the subject
which the lecturer is delivering, but the lecturer is a
further step removed from the students, and cannot
always get their attention in the same way. Finally,
the mentoring is personal, one on one, so the student
can feel their needs are really being met.

Mentoring provides an opportunity for students to
ask whatever questions are troubling them in relation
to programming. As we discussed in section 2.2, men-
toring differs from tutoring in this aspect, as tutors
can have many students in their room, they cannot
spend a long time explaining concepts in detail to
individual students who may not have grasped some-
thing from two weeks ago. In this sense, tutoring and
mentoring complement each other as teaching modes.
Also, since the mentors are not part of the teach-
ing team, they do not know the details of the assign-
ments. Each mentee had to explain their individual
problems, and it was this articulation of the prob-
lem which proved to be the most beneficial to both
mentors and mentees. The pride of the student who
found their red squiggly lines removed from Eclipse,
was equally matched by the mentor’s satisfaction in
reaching out to a student and helping them under-
stand the magic. Also, the surprise of one student in
seeing that each mentor had a different way of tack-
ling his problem, was palpable.



From the point of view of the mentors, they are
being introduced to the practice of teaching in small
doses, and on the whole most thoroughly enjoyed the
experience. As discussed in the outcomes, we were
overjoyed by the enthusiasm of the mentors, and are
trying to “bottle it up” to keep for other subjects and
students as well as for these introductory subjects in
future semesters. Following mentors’ suggestions we
are planning to set up a wiki with a view to allowing
future mentors the opportunity to learn from the pre-
vious ones, and so build up a supportive network. The
wiki will allow them to communicate in real time, and
share ideas and code fragments for assisting mentees.

We can conclude from the responses of students
who have used the mentoring service that mentor-
ing can be particularly beneficial to international stu-
dents. For example, we know anecdotally that inter-
national students may be far more comfortable ap-
proaching another student due to their reticence to
ask for help, particularly from a lecturer or tutor,
and particularly when they are new. The cultural
adjustment required of them in a new country often
compounded by the extra workload required of them
to catch up with the other students. In the past many
such students have either dropped out of the program-
ming courses or failed these courses badly. The men-
tors have been able to build up their confidence by
encouraging them, and by filling any gaps in knowl-
edge required for the early assignments. It is note-
worthy that approximately 25%-30% of the mentors
themselves were international students, for whom this
scheme provided an excellent opportunity to improve
their communication skills. They have been only too
happy to volunteer their services, and are proud to
contribute to helping others learn.

One of the significant but indirect benefits of this
study has come from the feedback cycle created by the
mentoring system. We have noticed that students are
much more willing to convey their conceptual difficul-
ties to their mentors whom they face and speak to on
a one to one basis. Many mentors have in turn con-
veyed the common difficulties faced by their mentees
to the teaching staff through informal feedback and
emails. The teaching staff are then able to address
some of these issues during classes, thus completing
the feedback cycle well before the end of semester.

While substantial data analysis is yet to take place,
in the spirit of action research, and with feedback al-
ready received, we reflected about future directions,
following this first cycle in our mentoring exploration.
Some pursuits will come in the form obvious improve-
ments. These include the afore-mentioned use of a
wiki to allow mentors to engage with each other about
their experiences; an added bonus is that such docu-
mented experiences will feed back into improvements
to the mentor scenario guide mentioned in Section 3.2.
Other related improvements identified during this cy-
cle, include: additional training needs to be incor-
porated in mentor training; early announcements to
students of the mentoring service; encouragement and
intervention schemes for students to see mentors as
early as possible; the need for booked mentor times
during peak periods; improvements to physical space
requirements.

On a wider scale, we have also identified the fol-
lowing directions, to be incorporated in future action
research cycles.

e The mentoring service would not have been pos-
sible without the LEAD initiative and the sig-
nificant support provided by our teaching and
learning advisors. We need to examine the im-
pact of such contributions, if the service is to
be transplanted in other contexts. How might
it run without LEAD or teaching and learning

advisors?

e An example of other contexts where the service
may be applied is to make it available to stu-
dents enrolled in any programming subject. As
well, it may apply across the board, to all first
year subjects. What additional requirements are
necessary for such broadening of the service?

e Somewhat orthogonal to the previous applica-
tion context, an interesting comparative study
might be in the use of the mentoring service in
a different discipline. Every discipline is likely
to present its own “bottleneck area” in the sense
of causing frustration among students over their
understanding of foundation-level material, that
is considered critical to succeeding in the entire
course. One example is the discipline of Psychol-
ogy where reportedly one of the discipline bot-
tlenecks is the study of statistics. Can the men-
toring service be customised to other disciplines?

e Another potential contribution of mentoring is
in preventing or reducing plagiarism. The symp-
toms that lead to high attrition rates are often
the same symptoms that lead to plagiarism. We
believe that mentoring can, to some extent, alle-
viate plagiarism, by empowering students to take
control of their own learning of programming.

In summary, we believe that future action research
into mentoring can address these issues, and in several
concurrent cycles, if carried out in cooperation with
others (disciplines, schools, universities).
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