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[ am very pleased to introduce

this publication, which presents
the reports of completed Teaching
Fellowship projects for 2012 — 2013.

The reports document and underline the exceptional commitment
of each of the Fellows to reflective practice and innovation in
teaching and learning. We are rightly proud of their achievements
and contributions to the enhancement of student learning.

While each project is situated within its context and its discipline,
the outcomes are relevant to colleagues across the Faculties,

and the initiatives undertaken are clearly transferable to

other subject areas and beyond NUI Maynooth. We also see
significant collaborative activity between disciplines.

We will soon enter a new phase in the development of NUI Maynooth,
as the Curriculum Commission reports and we implement its
recommendations to transform the curriculum and establish

a new Maynooth model for undergraduate university education.

The work of the Maynooth Teaching Fellows will be extremely valuable
as we work to enhance undergraduate pedagogy and learning.

I would like to congratulate each of you on the successful completion
of your Fellowships, and thank you for your exceptional commitment
and hard work as demonstrated in the reports presented in this volume.

Professor Philip Nolan
President
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INTRODUCTION
Dr Una Crowley

Considerable attention has been 4>
directed towards the pivotal role played

by teachers and teaching when it comes

to student engagement and enhancing

the first year experience, with numerous
studies demonstrating the link.

The most consistently influential variable
onstudent engagement and students’
academic achievement and cognitive
development is the behaviour and teaching
skills of lecturers. This includes factors such
as accessibility, availability and helpfulness;
genuine concern andinterestinstudents;

and student-lecturerrapport. Classroom
experiences such as validation, whether
students are intellectually challenged,
receiving clearinformationand frequent,
well-timed, constructive feedback, learning
new things and given stimulating assignments
are themostimportant teaching associated
influences on student growth, satisfaction,
learning success and engagement. The
establishment of the NUI Maynooth Fellowship
Award highlights the University's continuing
commitment to excellence inteachingat both
undergraduate and postgraduate levels.

The Fellowships are designed to address the
strategically important themes of student
engagement and/or the first year experience,
torecognise emerging scholars and leaders
in Teachingand Learning, to promote cross
disciplinary dialogue and to further support
and stimulate innovative activity in Teaching
and Learning across the university.

Fellowships offer the opportunity for
colleagues to putinto practice ideas they
had been considering over time, but which
needed seed funding and time to take
forward (for example, new equipment or
technology not previously available to them
todetermine its effectiveness for teaching).

The Fellowships additionally open possibilities
towork with colleagues in other departments
and draw on the strengths of each other'’s
disciplines. The fruits of those endeavours
arenow presented here. This publication
represents the culmination of more than
ayear's work by teaching Fellows from

the presentation of their proposals at the
application stage, through the implementation
of their projects, and their completion. It

is very encouraging to see the range of
projects presented here, the discussion of
how they were implemented (including the
challenges encountered along the way),

and the positive outcomes for students.

I would like to take this opportunity to
acknowledge the work of the Fellows and

to thank them for their close collaboration
with the Centre for Teachingand Learningin
the course of the year. Our interactions with
Fellows have beenvery valuable tous as ateam
and we too have learned from their work.

I would like to congratulate the Fellows
warmly on the successful completion
of their projects, and wish them well

in the continuation of their work.

DrUna Crowley
Director of the Centre for
Teaching and Learning

L Pascarella & Terenzini, 2005,
Baron & Corbin, 2012; Blaich & Wise,
2011;Kuh, 2010; Thomas, 2012
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of our success in supporting students

from diverse backgrounds to succeed

1in higher education is attributable to

the development of integrated and

innovative approaches to teaching and

learning that support inclusion.
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The Access Office is excited to support the The Access Office congratulates
NUI Maynooth Teaching Fellowships. These each of the Teaching Fellows on their
projects are stimulating exciting innovation achievements inthis crucial areaand

and debateinthe areaof teachingandlearning. ~ would like to take this opportunity to
The Teaching Fellowships are contributing wish youmuch success in the future.
tothe student learning experience as well

as supporting student retention, academic MsRose Ryan

achievement and progression. Crucially ActingDirector of Access

the Fellowships also aim to embed such Maynooth Access Programme
developments in the mainstream fabric

of the University thereby contributing

to the development of NUI Maynooth as

aninclusive campus which will enrich the

learning experience for all students.
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School of Business
Designing Large Class Teaching for
Inclusiveness: Introducing Universal
Instructional Design to Teaching Strategies,
Learning Resources and Student Resources

DR.JOHNG. CULLEN

The project aimed to address the development of strategies
supportive of teaching and learning and the development of

curricula and resources that encourage student engagement

by addressing diversity and inclusiveness. It emerged

from a longstanding personal concern that large class

sizes unintentionally discriminate against students on the

basis of hidden learning problems (such as dyslexia and

dyspraxia), physical disabilities, social challenges (such as

feeling isolated in third level environments on the basis of

one’s class etc.) and cultural challenges (such as receiving

instruction in a language other than one’s first language,

or in environments with unfamiliar instructional norms).

One of the key findings of a previous research
project lundertook was that large classes did
not present a problemin themselves;rather, it
was the diversity which is found insuch large
groups that creates difficulties for students.

This project proposed to address this exploring
apractice known as Universal Instructional
Design (or Universal Design for Learning).
This practice works from the premise that
"barriers to learningare not inherentin the
capacities of learners, but instead arise

in learners'interactions with inflexible
educational materials and methods” (Rose
&Meyer, 2002, p. vi). Rather than applying
UID to one large class scenario, anaction
researchproject was conducted witha view
to developing knowledge and resources to
enable UID across university departments.

TEACHING FELLOWSHIPS

Context

Since 2008 | have taught increasingly large
classes.Inrecent years, numbers taking
these modules have approached 500. Due to
the early stage of growth of my department
and recruitment moritoria, it is unlikely that
class sizes will reduce in the near future. One
of the key findings of the actionresearch
project undertaken for my PGDHE in 2010
was that large classes did not present a
probleminthemselves; rather, it was the
diversity whichis foundin such large groups
that creates difficulties for students.

Business students, like students inevery
discipline, have many rationales for pursuing
study in a particular field, but most modules
continue be designed, resourced, taught and
assessed without reference to the diversity
whichis foundin the student body. Often, we

unintentionally assume that the majority of
our students are not at adisadvantage, or that
they all aspire to similar career goals to those
of their lecturers. We then design, deliver and
assess our courses with these assumptions in
mind, whichresults in students being unfairly
assessed or unintentionally penalized.

Literature Review

One of the key findings of the preparatory
stage of the research was that Universal
Designis aconcept which appears tobe much
used inpractice, but is significantly under-
researched, particularly in the context of
Higher Education. For example, the Social
Sciences Citation Index returned only 14 peer-
reviewed'hits'for the title search‘Universal
Design’and’Learning’; most of whichreferred
tospecial education. A search of the same
database under the search terms‘Universal
Design'and Higher Education'returned
asingle peer-reviewed article. A broader
searchwas conducted in arange of databases
and amore comprehensive set of results

was obtained, but itisimportant to state
that UID/UDL is a hugely under-researched
practice and suffers from something of

alack of longitudinal empiricalresearch.
Thisis particularly noticeable in the field of
business and management studies where
there are virtually no empirical outputs in this
professional research field on the subject.

Universal Design first emerged from the field
of architectural studies inthe 1960s by Ron
Mace at North Carolina State University with
theintroduction of ‘barrier free design'as a
way of considering methods of eliminating
obstacles for people with disabilities. As the
benefits to people witharange of needs and
abilities wererealized the term Universal
Designwas born. Mace defined universal
design as, “the design of products and

Dr. John G. Cullen
School of Business
John.g.cullen@nuim.ie

environments to be usable by all people to the
greatest extent possible without the need for
adaptation or specialized design” (Hackman
and Rausche, 2004). Universal Design, which
emerged froma concernfor incorporating the
greatest level of accessibility in designs for
people with disabilities proved to beneficial
toallusers of products, services etc. Since
the 1990s, the Universal Designapproach
has increasedinusage inmany different
fields including instructional strategies in the
Higher Education sector (Silver et al.,, 1998)
and has become known as UID. Although UID
is oftenresearched and theorized inrelation
to students with specific disabilities (Walters,
2010; Michael and Trezek, 2006), like UD,
educational programmes and modules which
have been designed with universality in mind
have also proven highly beneficial to more
general student populations (Reed et al.,
2011;Holbrook et al., 2010) and inarange of
educational contexts such as, the teaching

of music (Darrow, 2010) and occupational
therapy (Simmons etal., 2010). It has also
beendiscussed as core to the ethics of socially
responsible elements of education (Vavik and
Keitsch, 2010; Pliner and Johnson, 2004).

UID aims ‘to maximise the learning of
students with a wide range of characteristics
by applying UD principles to all aspects of
instruction (e.g., delivery methods, physical
spaces, informationresources, technology,
personal interactions, and assessments)’
(Burghstahler, 2012). UID is related to

the more specific concept of Universal

Design for Learning which aims to provide ‘a
framework for designing curricula that enable
allindividuals to gain knowledge, skills, and
enthusiasm for learning' (Ibid., 2). The key
componentinreaching attaining of these goals
is the idea of utilising multimodal approaches
to: (1) representing (or delivering) course
information to students; (2) engaging students
with this material; and (3) assessing student
learning through expressing their knowledge:

‘Methods of representation might include
lecture, films, use of the blackboard

or PowerPoint presentations, study
guides, simulations, computer models,
and written summaries of key concepts
and terminology. Engagement might

be facilitated through classroom
participation, group projects, individual
research, readings, field interviews

and observations, web searches, model
building and internships. Expression of
knowledge can be assessed through a
variety of methods such written or oral
times and un-timed tests, individual and
group projects and presentations, papers
and essays, artistic representations of
information, and hands-on demonstrations
of particular skills’

(Hackman and Rausche, 2004).

As'universality in instructional design
suggests broad and flexible methods of
meeting a variety of needs that minimizes the
need for special accommodation’(Ibid.), one
of the key elements that is required amongst
faculty who wish to engage in this inclusive
teaching paradigm is flexibility fromthe
outset. This need for flexibility often presents
significant difficulties for lecturers, who can
become'burned out’with the diversity that
large classes presents (Watts and Robertson,
2011), butwho also ‘have established teaching
patterns and existing curriculum’ (Hackman
and Rausche, 2004). Challenges are also seen
where there is low awareness of UID, lack

of teacher training for academics at third
level and the ofteninherently conservative
nature of universities (Silver et al., 1998).

Key Outcomes

Thekey outcome envisioned at the start of the
project was the development of a knowledge-
base about UID/UDL within the university
which could thenbe exploited by other
faculties and departments. NUI Maynooth has
anexcellent reputation in terms of providing
access tolearners fromall backgrounds and
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all abilities. It was hoped that this initiative
would demonstrate the deep commitment of
teaching faculty to this agenda. As is stated
below, this project marks the beginnings of
afield of professional teaching practice.

Thekey deliverables from the project
stated at the outset were as follows:

1. This report on the action research
project which was submitted
to the CTL/Access Office;

2. A draft manual on introducing UID/UDL
to modules for lecturers. This has been
completed and will shortly be uploaded to
the project’s Moodle page (see item 4);

3. A short course / seminar on the topic to
be delivered on behalf or in conjunction
with CTL/Access Office though the Staff
Training and Development Office. This
seminar has been designed and will be
offered to the NUl Maynooth’s Centre
for Teaching & Learning for delivery at
a time and format of their choosing.

4. A Moodle page containing resources on
UID/UDL for lecturers has been developed
and material from the project will be added
to it, and new material and research will
be uploaded as it becomes available.

5. A peer-reviewed paper has been
drafted and is being prepared for
submission to Teaching in Higher
Education, a practitioner and policy
development focused peer-reviewed
journal that also carries a ‘2" ranking
on the ABS journal quality list

6. A conference presentation will be prepared
and submitted as a result work undertaken
for this project later this calendar year.
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Part of this project involved undertaking
actionresearchonanattempt to introduce
UID/UDL inalarge class scenario. | elected
todo thisinamodule | taught to first year
business students whichhad 483 students.
Data collectiontook place more regularly
thanwas initially intended (at mid and
end-points throughout the project) and the
class were surveyed at 3 weekly intervals.
Quantitative and qualitative datawere
collected throughout the process. Anumber
of resources were developed to make the
teaching as 'multi-modal’as possible, including:

Methods of representation:
- Lectures

- Professional film clips (every
second to third lecture)

- Lecturer film clips and photographs
(twiceinlectures)

- Weekly-mediaitems (online)
- Lecturerblog

- Graded, assessment focused,
PowerPoint presentations

- Weekly pre-lecture podcasts

- Written summaries of key concepts

Engagement

- Classroom participation (through
roving microphone sessions)

- Group projects

- Readings

- Observations

- Websearches

- Modelbuilding and

- Vocationally-oriented assessments of
part-time positions students held.

TEACHING FELLOWSHIPS

Expression of knowledge
- Examinations

- 'In-class'ungraded'mock examinations'

Electronic examinationresource packs

Oral questioning
- Groupprojects

- 'Hands-on'skills demonstrations

Project impact

In large, mixed, first year classes it is often
the case that attendance rates decrease
with time. | found that the adoptionof a
UID/UDL 'mindset’ at the outset of the
lecturesresultedinattendance remaining
very strong throughout the entirety of
the semester. Results for the module
were very strong compared to past years
with afail rate of only 2% and 6% of the
classreceiving first class honours.

Students alsoreported feeling very positive
the muti-modal method of delivery and
commented positively on what they saw as
beinga‘variety’ of communication devices
used. [t was seen as welcome break from the
usual lecture format, but I remain unsure if
they saw this as part of a general lecturing
stylerather thanaconcerted attempt to
introduce a multi-modal approach to teaching.

Students commented most favourably on
the pre-weekly lecture podcast (which was
made available on each Monday morning

at 7am during the semester as an Mpeg,
MP3 and Apple format audio file) and on the
electronic pre-examination assessment
packs. When | asked for qualitative feedback
towards the end of the semester as to why
these were welcomed, the response was
strongly that such formats allowed students
tolearnandrevise at their own pace.

Action Learning may not have been the most
appropriate methodology for this type of
study. Only after having begun the project,
did I realise that the exploratory nature of
the project meant that more time would be

needed to develop adeeperresource base
and amore expansive understanding of
what students need from such anapproach.
This, however, is not necessarily a‘bad thing’
and | have made it the focus of my personal
professional development for next year.

There were anumber of structuralissues
thatimpacted the design of the project.
This year was an extremely busy year for

my school with anumber of unforeseen
projects greatly reducing the amount of
time that was available to communicate with
colleagues across different departments.
The largestissue encountered was that of
flexibility in delivery. Due to my school's steep
growthrate over the last 5 years, anumber
of expectations have emerged withregard
to compulsory completion of assignments,
peer-evaluation, usage of peer-evaluation
software and studentresponse systems.
Although these themselves are examples of
other modes, UID/UDL recognises that each
class effectively develops it's own culture
which has specificrequirements. Effectively
recognising the diversity within these
‘cultures’has greatly impactedhow | have
contributed to module designas aresult.

My fellowship this year has beena
preparatory stage for the next stage of
development that [ willundertake next year.

I believe that sharing my experiences with
the following members of the university
community could help in the following ways:

Anyone teaching large classes - Watts

and Robertson (2011) point out that the
sheer scale of large classes can often cause
lecturers toretreatinto ways of teaching
thatare‘banking-oriented’ A UID/UDL
mindset can greatly alleviate the temptation
to do this, and the loss of control that
lecturers often experience from doing this.

Novice lecturers - New teachers are often
intimidated when beginning to teach.
Students greatly appreciate any attempt
to make their learning more engaging,
and this canbe akey confidence building
measure amongst new lecturers.

Policy-makers - As the university strategically
develops animportant departure into the
field of liberal education, it will encounter
greater levels of diversity, as students face
more common routes of entry. This presents
apossible difficulty for students who may not
share the same social, racial, ability-related
characteristics as other learners. UID/

UDL canhelp alleviate this at the outset.

Potential Future Developments

As stated above, itis hopedthat the project
will continue to be developed next year
across all my teaching. The project identified
akey structural curtailment - assessment.
Therestrictive parameters of the module
structure has beenalteredto allow for greater
flexibility of delivery and assessment which
will be tested across mid-, and large-sized
modules next academic year. | hope toreport
onadvances in this practice in the formof an
empirical study which willbe submitted toa
peer-reviewed journal next year and further
conference appearances and growth of the
Universal Design for LearningMoodle page.

Additional Information

The project ended up being muchmore
‘multi-modal’than | expected at the outset,
which meant that | thought about my teaching
practice inrelation to teaching outcomes in
amore focused way. Inalarge class scenario
Watts (2011) noted that lecturers need to
build solid boundaries around them - UID
involves doing this inaway that doesn't
resultinthe lecturer becoming ‘engulfed"

Iwas a little disappointed that the students
reacted to the multi-modal offerings as
consumers, rather than contributors.
Despite encouraging students to do so,

very few commented onmy blog entries,
but I hope to develop more work in this
regard going forward. Of course, thereis
huge potential for using social media in this
way and further consideration will be give
to this field over the next twelve months.
Inshort, | aspire to encouraging a more
dialogical form of multi-modal designin my
future developments of this fellowship.

| greatly appreciate the support of the CTL
and the Access Office for my work. Having
completed the project | feel that  am still very
much embraking on this learning journey, yet
Iam looking forward to continuing to improve
my own personal practice in this important
approach to teaching, and also to contributing
tothe development of another field of
educational expertise in NUI Maynooth.
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School of Business
Achieving fairness in assessing
student group work

DR. GRAHAM HEASLIP

A key challenge for lecturers using group work with students

is to find ways to maximize student learning from group

projects while ensuring fair and accurate assessment methods.

Teamwork and group projects are ubiquitous in education

because they enhance the development of skills and knowledge

particularly relevant to the real world, provide an excellent

forum for experiential learning, promote collaborative learning,

and help to more efficiently instruct large student numbers.

Beyond the pragmatic advantages to lecturers
of large classes, the literature reports that the
learning benefits are numerous and include:

- the provision of opportunities
to apply conceptual skills and
theoretical knowledge;

- to experience and learn about
group dynamics;

- to include tasks and activities more
directly relevant to professional practice;

- to broaden exposure to
different views and ideas;

- to increase familiarization with
different perspectives and
problem-solving approaches;

- to develop and extend interpersonal
and social skills such as
collaboration and networking;

- to work on larger, more comprehensive
assignments individuals would
not be able to cope with;

- toincrease student motivation
and engagement; and generally to
promote students’ learning from each
other. (Michaelsen et al., 2004)

TEACHING FELLOWSHIPS

Context

Although the promise of group work as an
instructional toolis rarely disputed (Johnson
and Miles, 2004), its use often brings about
problems that limit and even negate potential
benefits (Wiley and Freeman, 2006a).
Specifically, the difficulties associated with
accurately and fairly assessing individual
performance, conflict within work groups,

and free riding of individual members are
frequently cited problems associated with
group work (Fellenz, 2006). Like many
lecturers, I have deliberated on ways to
maximize student learning from group projects
while providing fair and accurate assessment
methods and countering the potential negative
impact of freeriding and internal conflict.

Inmy view the promise of groupwork as a
teaching and learning method can only be fully
realized if perennial problems such as accurate
and fair assessment of individual group
member performance, intra-group conflict,
and freeriding are successfully tackled. have
long beenintrigued by the promise of using
peer evaluation to maximize the learning value
that graded group work can bring for students.
I'have observedthatin countries such as
Australia, where large classes and group

work are the norm they use aninformation
technology solution to this problem. In
Australia some universities have adopted

SparkPLUS (a software application) to
promote equitable participationingroup tasks.

I wanted to explore SparkPLUS in more
detail. The software enables students to

rate themselves and their group peers
anonymously against anumber of criteria
relating to the process of group work,
producing two factors that canbe used

to differentially weight a group mark.
Furthermore | felt that by helping students
recognise their choices about how they
participate in groups SparkPLUS could be
effective in promoting more equitable and
thoughtful participationingroup tasks. It was
my intention to examine the development of
individual student understanding of the group
work process and determine if SparkPLUS
could improve the experience of group work
forall students and contribute directly to

the development of teamwork skills.

Literature Review

It can be difficult for an academic to fairly
assess the contribution of individual students
to ateam project since most of the work may
have occurred outside of scheduled lecture
or tutorial times (Falchikov and Goldfinch,
2000). Self and peer assessment is often
used as ameans of handing over assessment
of anindividual's contribution to a team task
to the team members themselves (Johnston
&Miles, 2004). In addition to providing fairer
assessment, self and peer assessment is
reportedas assisting students to develop
important professional skills including
reflection and critical thinking (Mello, 1993;
Somervell, 1993). Anumber of schemes for
assessing individual input to student group
work canbe found in the literature (Fellenz,
2006). Published schemes generally aim at
providing differential individual grades for
group members (Abelson &Babcock, 1985;
Mathews, 1994); increasing the fairness

and accuracy of suchindividual grades
(Abelson &Babcock, 1985; Earl,1986;
Goldfinch &Raeside, 1990); supporting group
development and creating positive learning
environments by avoiding negative aspects

Dr. Graham Heaslip
School of Business
Graham.heaslip@nuim.ie

of group work such as free riding (DeVita,
2001; Goldfinch & Raeside, 1990: Mello,
1993), saving staff time and effort (Rafig &
Fullerton, 1996; Strachan & Wilcox, 1996);
and enhancing the experiential learning of
students about group dynamics and peer
evaluation as well as other professionally
relevant skills (e.g., Brown, 1988; Falchikov,
1988; Rafiq &Fullerton, 1996).

Morerecently authors (Willey & Gardner,
2008a) have reported the effectiveness of
using self and peer assessment to improve
learning outcomes by providing opportunities
topractise, assess and provide feedback on
students'attribute development. Falchikovand
Goldfinch (2000) reported a link between high
quality design of assessment tasks and more
valid peer assessments, a view supported by
Freeman and McKenzie (2002). Michaelsen
discusses the use of self and peer assessment
topromote peer learning (Michaelsenetal.,
2004), while Willey and Freeman (20063,
2006b) report using it to produce formative
learning-oriented feedback to complete the
learning cycle and encourage the ongoing
development of skills. Furthermore Boud

and Falchikov (2007) discuss its use for
developing students’skills for lifelong learning.

Professionals, in addition to being technically
competent, require skills of collaboration,
communication and the ability towork in
teams (Langetal, 1999). Thereis areported
competency gap between the level of

these skills required by employers and the
level developed by students during their
undergraduate courses (Meier et al, 2000;
Martin et al, 2005). As away of focusing
curriculum development and addressing this
gap therehasbeenanincreaseinassessing
students'learning outcomes in terms of
specific graduate attributes which they should
develop and demonstrate during the course
of their degree (Barrie, 2004). Some of these
attributes are discipline specific, others are
genericto all professions. Generic attributes
include teamwork skills, being able to think
critically, reflectively and independently

and being able to critically appraise your
ownwork and the work of others.

SparkPLUS

SparkPLUS is a tool for facilitating the use of
self and peer assessment. It has the capacity
tonotonly assess astudent’s contributions
toateamproject, butalso allows students
toself and peer assess individual work and
improve their judgment through benchmarking
exercises (Willey & Gardner, 2008a; Willey &
Gardner, 2008c). SparkPLUS assists students
tomake their self and peer assessments

by requiring themtorate each other over
multiple criteria. The program has the capacity
toproduce three assessment factors:

- The Self and Peer Assessment (SPA) factor
is a weighting factor determined by both
the self and peer rating of a student’s
contribution. It is typically used to change
ateam mark for an assessment task into
an individual mark as shown below:

INDIVIDUAL MARK = TEAM
MARK * INDIVIDUAL'S SPA

- The Self Assessment to Peer Assessment
(SAPA) factor. This is the ratio of a
student’s own rating of themselves
compared to the average rating of their
contribution by their peers. The SAPA
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factor has strong feedback value for
development of critical reflection and
evaluation skills e.g., a SAPA factor
greater than 1 means that a student
has rated their own performance higher
than the average rating they receive
from their peers and vice versa.

- The third factor is a percentage mark,
the calculation of which depends
on the type of task that has been
selected (e.g. benchmarking exercise
or marking individual work).

SparkPLUS also allows students to provide
anonymous writtenfeedback to their peers and
provides anumber of options for graphically
reportingresults. Being a criteria-based tool
SparkPLUS allows academics the flexibility
to create criteria specifically targeted to
allow any task, including development of
attributes, tobe assessed. In addition, using
common categories throughout adegree
program, to which academics link their chosen
criteria, allows the results to berecorded, for
example inan e-portfolio, providing ameans
forboth academics and students to monitor
andtrack astudent’s attribute development
as they progress through their degree.

FIGURE 1: Student survey results for Self and Peer Assessment Marking

Reading my groups input/concept and having to assess them against a list of criteria

'IOO .......................................................................

75

50

25

Agree Disagree Agree

Disagree Agree Disagree
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Key Outcomes

Theresults (Figure 1) show that the majority
of students (ranging from 73% to 92%)

felt thatallaspects of the group marking of
individual submissions and the benchmarking
exercises improved their ability to meet the
prescribed learning outcomes. While there
were some complaints from students that
ittook too long to complete all the parts of
these exercises, generally speaking most
students were positive, “... SparkPLUS allows
you to see what people think of your work and
how you canimprove” (student response).

Theresults alsoindicate that the use

of self and peer assessment made a
significant contribution to students’
learning outcomes for the exercises used to
determine ateam member's contribution.

Figure 2 shows that 74 % of respondents
agreed that SparkPLUS improved their ability
tocorrectly complete assessments with 70%
agreeing that it helped themimprove their

FIGURE 2: Results from Post Subject Survey

team contribution. In addition to these results
there were many positive responses. A sample
of the student comments are reported below:

“Peer assessment facilitated by
SparkPLUS improved my group work
experience by facilitating and giving

me peer feedback with regards to the
contributions by the team. It gave all team
members an opportunity to give fair and
constructive feedback (mostly) to each
other, thus improving the performance

in projects throughout the semester,

and most likely in later subjects also.”

“Improved my group work experience as
SparkPLUS enables a fairer assessment,
| was driven to participate and function
with my team as a group. It gave me

the opportunity to see my effort (by

my SPA rating) and also to know what
other team members thought about my
performance from feedback received.

Multiple uses of self and peer assessment & feedback sessions

improved my ability to assess my work and the work of others.

80
63.75
4750
31.25
15.00
Agree Disagree
Multiple uses of self and peer
assessment & feedback sessions
improved my ability to assess
my work and the work of others.
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Agree Disagree

Multiple uses of self and peer

assessment & feedback sessions
enabled me torespond to feedback
to improve my team contribution.

I really enjoyed working in a group for
this subject and | think SparkPLUS
had a big influence in that".

“I strongly believe SparkPLUS should be
used for every group work assessment
in university and has the potential

to be utilised in the workforce.”

Afterreflecting on the use of self and peer
assessment with the student cohort, the
results are not surprising. l inform students
thatwhile fairness and catching freeriders s
anoutcome of using self and peer assessment,
itisalmostaby-product and happens as a
matter of course. | articulate that the real aim
andindeed most of the related instruction
and tutorial time is spent on facilitating
feedback to improve learning. However, it

is these two tasks where students assess
eachother’s contribution to team tasks that
have the greatest potential to affect their
final grade. Ramsden concluded that “from
our student's point of view, assessment
always defines the actual curriculum”
(Ramsden, 2003, p. 182). Some comments
from the students reinforce this view:

“Feedback couldn’t be used to improve
mistakes and consequently improve the
assessment marks. | feel it's a big waste
when this is the case as the feedback isn't
taken as serious as it should be as you can't
use it to improve your marks. Even though
it helps you to learn, as it doesn’t show
through in the assessment marks which is
ultimately the students number 1 aim, ..."

Ingeneral for innovations to be successful
students must see them as being both

useful and adding value to their education.
Michaelsenetal., (2004) reported that
successful students rated the ability to
contribute positively to team-based projects
as themostimportant of 49 possible reasons
for their success. Employers are also aware
thatastudent's generic attribute skill

levelis agood indicator of how successful
and valuable they will be as anemployee.

Despite this, the development of these
attributesisnot typically recordedin
academic transcripts and in some cases can
only be fairly assessed by student peers.
Theinclusion of self and peer assessment
totrack student’s development within
different attribute categories is one method
of providing evidence of this development.

Aby product of this research was that

after initially trying to allocate the module
assessment criteria to the different attribute
categories | discovered that many criteria
neededtobe rewrittento more accurately
reflect the desired learning outcomes. This
realisation led to the innovative redesign

of tasks to assess and hence better achieve
these learning outcomes. In particular, |

was challenged to design assessment tasks
thathad components that contributed to
therelevant attribute categories for the
subject. Assessment tasks have now been
designed to more thoroughly test a student’s
application or ability to combine and apply
requisite knowledge rather thanjust testing
this knowledge itself. While these results
fromasingle trial need to be interpreted with
some caution, they do support the argument
that self and peer assessment should be
includedinany comprehensive method to
assess, monitor, track and provide feedback

onstudents'graduate attribute development.

Project Impact

The main aim of using SparkPLUS was to
assist students in identifying their individual
strengths and weaknesses and through
reflection address any competency gaps in
their development. The assessment metrics
produced by SparkPLUS were shared
betweenallgroup members in structured
feedback sessions several times during the
semester. Students were guided on how to
bothreflect ontheir own performance and
learning, and to give constructive feedback
totheir teampeers. The process focused on
improving students'judgement and moving
them to be more expert in their ability to
engage with subject learning outcomes.

Theresearchresults show that the use of
self and peer assessment was successfulin
assisting students to achieve the desired
module learning outcomes. The majority of
students, greater than 70%, reported that
its use improved their ability to meet the
module learning outcomes. Using SparkPLUS
toassess individual contributions to group
work provided animportant and substantial
step toward dealing with fair assessment of an
individual's performance inagroup exercise
and enabled me to more fully utilize the many
benefits of group work for student learning.

SparkPLUS has proven to be an effective
approach to empowering students and
increasing their engagement in learning. It
helped to deliver the full promise of group
work as a learning and teaching method and
added to the opportunities for experiential
learning through active student engagement
in peer evaluation. Like other contemporary
teachingand learning approaches (Bilimoria
& Wheeler, 1995) SparkPLUS moved learning
and assessment toward a more student-
centered model. SparkPLUS canimprove
the quality of the students’experience and
increase their engagement in the learning
task which after all is the best basis for
improved student learning from group work.

However SparkPLUS is not without
its faults. A number of additional
issues should be considered:

1. Extensive explanation, opportunities for
discussion and student input, and strict
lecturer adherence to communicated
and agreed-on procedures are important
for student acceptance, particularly
in contexts where peer evaluation is
new or has little initial acceptance.

2. Students often need time to understand
and come to terms with SparkPLUS,
and to recognize its benefits. Although
most students quickly accept and
approve of the approach, some
need more time and support.
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3. As the time required for introducing and
implementing SparkPLUS are considerable,
commitment to the method by the lecturer
is essential. Occasionally technical issues
in its application arose and required
communicating with the software company.
It would be more prudent for a University
wide dedicated technical individual to
be responsible for the administering of
SparkPLUS similar to that of moodle.

4. Using SparkPLUS has raised student
expectations regarding the quality
of all assessment procedures across
different parts of a programme.

5. Given the time and effort required
from instructors and students,
SparkPLUS should be employed only
if a substantial amount of credit
is given for the group work.

Potential Future Developments

Thisresearch supports the inclusion of self and
peerassessment processes into any method
toassess, monitor, track and provide feedback
onstudent development. Furthermore |

found that student engagement with these
processes was enhanced by linking student's
development to the attribute categories
required for professional accreditation. |

also found that this type of implementation
had strong potential to influence curriculum
development by challenging academics
todesignassessment tasks that had
components contributing to the required
attribute categories for their subject.

Bibliography/Reference/Links
Abelson,M. A, &Babcock, J. A.(1985). Peer
evaluation withingroup projects: A suggested
mechanismand process. Organizational
Behaviour Teaching Review, 10(4), 98-100.

Barrie 5.C.(2004). Aresearch-based approach to
generic graduate attributes policy. Higher Education
Research and Development. 23(3), 261-275.

2012-2013



BoudD., and Falchikov, N.(2007) Rethinking
AssessmentinHigher Education Learning
for the Longer Term.Routledge.

Brown, D.R.(1988).Learning about performance
appraisal the experiential way. Organizational
Behavior Teaching Review, 13(4), 138-141.

DeVita, G.(2001). The use of group work in large
anddiverse business management classes:
Some criticalissues. International Journal of
Management Education, 1(3), 26-34.

Earl,S.E.(1986).Staff and peer assessment:
Measuringanindividual's contributionto group
performance. Assessment and Evaluation
inHigher Education, 11(1), 60-69.

Falchikov,N., and Goldfinch, J.(2000). Student Peer
AssessmentinHigher Education: AMeta-Analysis
Comparing Peer and Teacher Marks. Review

of Educational Research, 70(3), 287-322.

Falchikov,N.(1988).Self and peer assessment
of agroup project designed to promote the
skills of capability. Programmed Learning and
Educational Technology, 25,327-339.

Fellenz, M., (2006) Toward Fairness in Assessing
Student Groupwork: AProtocol for Peer
Evaluation of Individual Contributions, Journal
of Management Education.30;570.

FreemanM.andMcKenzie J.(2002), SPARK, A
Confidential Web-Based Template for Self and Peer
Assessment of Student Teamwork: Benefits of
Evaluatingacross Different Subjects, British Journal
of Educational Technology, vol. 33, pp. 551-69.

Goldfinch, J., &Raeside, R.(1990). Development
of apeerassessment technique for obtaining
individual grades ongroup projects. Assessment
and EvaluationinHigher Education, 15, 210-231.

Hagar PandHolland S (2006), Graduate Attributes,
Learningand Employability, edited by Paul Hagar
and SusanHolland Springer The Netherlands.

JohnstonL andMilesL,(2004). Assessing contributions
togroup assignments, Assessmentand Evaluation
inHigher Education, vol. 29,pp. 751, 2004.

TEACHING FELLOWSHIPS

LangJ.D,CruseS,McVeyF.D,andMcMasters J,
(1999),“Industry expectations of new engineers:
Asurvey toassist curriculum designers,” Journal
of Engineering Education, vol. 88, pp. 43.

MartinR, Maytham, B, Case J, Fraser D, (2005),
“Engineering graduates'perceptions of how well they
were prepared for work inindustry,” European Journal
of Engineering Education, vol. 30, pp. 167-180.

Mathews, B.P.(1994). Assessing individual
contributions: Experience of peer-evaluation
inmajor group projects. British Journal of
Educational Technology, 25(1), 19-28.

MeierR.L, Williams M.R, and Humphreys M.
A,(2000),"Refocusing our efforts: Assessing
non-technical competency gaps,” Journal of
Engineering Education, vol. 89, pp.377.

Mello J.A.(1993). Improving individual member
accountability insmall work group settings, Journal of

Management Education, vol. 17(2), pp. 253-259,1993.

MichaelsenL,Knight A, Fink L., (2004) Team-based
Learning - Atransformative use of small groups
incollege teaching. USA, Sylus Publishing.

Rafig, Y., &Fullerton,H.(1996). Peer assessment
of group projectsin civilengineering. Assessment
and Evaluationin Higher Education, 21(1), 69-81.

RamsdenP, (2003) Learning to TeachinHigher
Education, 2nd ed. London: Routledge

SomervellH.(1993).Issues in assessment, enterprise
and higher education: the case for self-, peer and
collaborative assessment, Assessment &Evaluation
inHigher Education, vol. 18, pp. 221-233.

Strachan, I.B., &Wilcox, 5.(1996). Peer and

self assessment of group work: Developingan
effectiveresponse toincreasedenrolmentina
third-year course inmicroclimatology. Journal of
Geography inHigher Education, 20(3), 343-353.

Willey,K.and FreemanM.(2006a), Completing
the learning cycle: Therole of formative feedback
whenusingself and peer assessment toimprove
teamwork and engagement. Proceedings of the
17th Annual Conference of the Australasian
Association for Engineering Education, 10-13th
December 2006, Auckland, New Zealand.

Willey K, and Freeman M. (2006b), “Improving
teamwork and engagement: the case for self and peer
assessment”, Australasian Journal of Engineering
Education. Online publication 2006-02 http://www.
aaee.com.au/journal/2006/willey0106.pdf

Willey, Kand Gardner, A.(2008a) Using Self
Assessment to Integrate Graduate Attribute
Development with Discipline Content Delivery.
Proceedings of the 36th Annual Conference
of the European Association of Engineering
Education (SEFI) 2-5 July, Aalborg, Denmark.

WilleyK.,and Gardner A.,(2008b) Using self

and peer assessment for professionaland team
skill development: do well functioning teams
experience the benefits? Proceedings of the ATN
Assessment Conference - Engaging Students in
Assessment, November, 2008. South Australia.

Willey K., and Gardner A.,(2008c) Improvements in
the selfand peer assessment tool SPARK: Do they
improve learning outcomes? Proceedings of the
ATN Assessment Conference - Engaging Students
in Assessment, November, 2008. South Australia.

Department of Chemistry
Peer-Teaching to Enhance the Learning
Experience in the Chemistry Laboratory.

DR TRINIDAD VELASCO-TORRIJOS

Chemistry is an experimental science and the laboratory

sessions should be at the centre of the student learning

experience. We envisaged the practical classes to be not

only an opportunity to teach technical skills, but also

to develop other important aspects of undergraduate

training. 3rd year Chemistry students were asked to

work in teams and prepare short pre-lab talks, which

were delivered to their peers ahead of the lab session.

The students were allocated in groups

of 4 and they were asked to cover health
and safety, experimental procedure,
instrumentation and mechanisms relevant
to the experiment to be carried out.

The students were able to avail of anLED
interactive system to prepare and display
their presentation, to their peers. This
type of system lends itself very well to
the visualization of molecular structures
and mechanisms. It allowed the students
to construct apresentation framework
(which could include display of material
safety datasheets, chemical structures
or equipment diagrams, for example),
prior to the delivery, as the time allocated
for the pre-lab talk during the practical
sessions was limited (approx. 20 min).

Each teamwas advised during dedicated “help-
desk”session by a designated demonstrator
and the academic in charge. The students

were assisted on the use of software and
equipment, material to include and review on
the pre-lab talk and layout of the presentation.

As this was the first time that pre-lab peer
teaching was been piloted in the Chemistry
department, the content and delivery of
the pre-lab talks was not assessed.

At the end of the project, after all students
had presented, a detailed questionnaire
was circulated to be filled anonymously,
tosurvey the overall learning experience,
which was found to be mostly very
positive. Examples of the questions and
analysis are provided in the appendix.

Context

During 2012, I took partin the trial of context-
basedlearningresources developed by the
Royal Society of Chemistry. This involved
working closely with a small group of students
and assisting themin the preparation of a
project around anti-malarial drugs using
wikis. This experience was an eye-opener, as

I could observe the response of the students
tomore constructive teaching approaches,
inwhich they are put a the centre of the
learning experience and are asked to take
ownership of their ownwork. The effects that
this had on the achievement of the expected
learning outcomes and engagement made
merealize how important it is to facilitate
active learning experiences to the students.

As an experimental scientist, | have always

enjoyed the practical component of Chemistry.

Thelaboratory is the perfect context to bring
together the theoretical concepts discussed
inthe lectures and their practical significance.
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The laboratory provides anideal environment,
where students “learn as they do”. The
practical settings prompt the communication
betweenstudents, who very often engage
spontaneously in“peer teaching”. It was
hopedinthis project that structured guidance
and peer teaching inthe form of the pre-lab
talks could provide an excellent opportunity
to enhance the learning experience of

the studentsinthis environment.

Literature Review

The benefits and suitability of using the

peer teaching approachinalaboratory (not
necessarily achemistry one) have beenwell
described and documented in literature.

The laboratory settings are particularly
approximate for this, as it facilitates inits
ownnature a collaborative and interactive
learning environment, where students can
demonstrate to each other how to carry outan
experiment, a technique, aprocedure, etc. A
veryrelevant example of peer teachingin the
Chemistry laboratory was recently described
by Munoz-Garcia and co-workers[Munoz-
Garciaetal, 2012]. This teamused peer
teaching as amethodfor active learning, and
they set the context of this experienceinan
electrochemistry laboratory. In this work,

the authors also surveyed the students and
collected their feedback using questionnaires.
The analysis of their results indicates similar
trends to those observed in our project. For
example, 80% of the students surveyed were
in agreement with the statement “lunderstood
the labbetter when it was presented tome by a
classmate”. Thisis very comparable to what we
observedin our experience, when considering
theresponses offered by the General Science,
Pharmaceutical and Biomedical Chemistry
and Biotechnology cohort of student (see
Appendix, graph 1). Although the type of
techniques and instrumentations that would
be carried outinasynthetic lab (as in our
project)andinan electrochemical/physical
lab (as described in this publication) differ
substantially, one can clearly see how the

peer teaching approach lends itself well to
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the science laboratory environment, and
how it canbe adapted into the practical
component of many different disciplines.

Thework reported by Chambers and
colleagues describes how peer teaching
canalsobe applied to the context of
pharmaceutical care [Chambers et al., 2000].
In this work, itis described how students
from the more senior years train first year
students inbasic pharmaceutical care skills.
Thisalsorepresents aninterestingidea for
implementing peer teaching throughout

the differentyears of adegree. Numerous
examples of peer teaching as an effective tool
canbe foundrelated to the training of medical
professionals, for example, the publication
reported by Krych and colleagues on the
peer teachingin the anatomy laboratory
[Krychetal., 2010]. This approach seems
tobe particularly popular in the nursing
community and a number of reports and
reviews are available on this topic. As
representative examples, see the review
discussed by Secombe on the advantages
and disadvantages of this methodology in
the training of healthcare professionals.
[Secombe J., 2008] For specific examples,
the work reported by Kurtzinvolves peer
teaching implementation on the simulation
laboratory for nurses. [Kurtz CP, 2010].

Key Outcomes

- Logistic requirements and feasibility:
The implementation of the project
demonstrated, inthe first place, the
feasibility of adopting peer teachingin
alaboratory environment, for relatively
large class size (92 students participated).
To this end, with the help of Ms. Ria Walsh
and Ms. Barbara Woods (technical staff),a

preliminary working system was developed,

concerning several organizationalissues.
Theseincluded appropriate allocation

of students into teams, allocation of

the different experiments to each team,
examination of convenient timelines and
design of a suitable schedule for the pre-lab
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talks and preparation of a timetable for
the help-desk sessions for each of the
teams.In addition, information sessions
were arranged to introduce to the students
the implementation of the peer teaching
project.Documents outlining the proposed
implementation plan (including project
aims, group and experiment allocation,
pre-lab talk schedules and help-desk
sessions timetable) were drafted and
circulated to the students. They were also
made available inMoodle in dedicated
sections in the corresponding Module space.
Support material including guidelines on
preparation of presentations and working
aspartofagroupwerealso prepared

and distributed amongst the students.

This pilot project provided us withan
initial framework for the logistics and
requirements involvedinimplementing
peer teaching in medium size groups,
and has demonstrated its feasibility.

Student engagement:

For this pilot project, the content and
delivery of the pre-lab talks was not
formally assessed. Significantly, and even

if no contribution to the final module mark
was to be obtained for their participations,
most of the students engaged very actively
with the project. While poor attendance of
the students to lecturesisarecurrentissue,
the majority of the students attended their
scheduled help-desk sessions and send their
presentations for review to the academic

in charge inadvance of their presentation
wellwithin the deadlines. They were also
keen to take partin discussions during

the small group help-desk session, which
certainly encouraged their participation.

Student feedback:

Very detailed feedback was obtained
fromthe students after the completion
of the project. They were asked to fill
ina questionnaire from which we have
gained very valuable information for the

development and future implementation
of peer teaching in laboratory settings.
Examples of the questions and analysis

are provided in the appendix. The most
significant finding from this survey indicate
that the majority of the students:

found the overall experience
worthwhile and useful

- hadabetter understanding
of the lab sessions as aresult
of the peer pre-lab talks

- would like some type of assessment

- would like structured guidelines
and assistance.

- Student support and resources:
After completion of the project, we
gathereda collection of pre-lab talks
that were generated by the students. The
availability of the interactive LED display
systemfacilitated their preparation. During
this process we familiarised ourselves
with the capabilities of this system, and
have identified anumber of topics and
experiments that canbe developedinto
problembased exercises and can be useful
resources and review material for students.

Project impact

The students benefited from the
implementation of the project at different
levels. They showed a better understanding of
the experiment to be carried out, since they
had previous exposure to it as aresult of the
pre-lab talk, delivered by themselves or by
their peers. Although students are provided
with alab manual, many do notread it before
the practical; the pre-lab talk assisted the
students to familiarise themselves with the
procedure and techniques they were going to
carry out during the experiment. This was also
corroborated by the demonstrators. In order
toprepare for their pre-lab talk, the students
hadto carry out independent reading and
research the aspects of the lab they had to

cover. At the same time, they were given advice
by the academic and help-desk demonstrator,
and constructive feedback was offered
tothem during preparation. As indicated
earlier, often students engaged in discussions
during sessions. Also, some students used
this opportunity to ask questions about
lecture material (or additional reading
material) related to the pre-lab talk they

had to prepare. This provided a forum where
students, working inasmaller group, felt more
relaxed and willing to engage and did not feel
afraid to ask questions and offer answers.

The students gained experience onhow
toprepare anddeliver aclear and well
structured presentation; they learnt how
touse PowerPoint and the LED interactive
systemand the software associated with it.

Working as part of ateam provided avery
useful experience to the students, inmany
regards, especially when it came to theneed to
organise the work amongst themselves. They
had to designate a“team leader” responsible
of coordinating the work and liaise with the
academic for review prior to the pre-lab talk.
They learned to take responsibility for their
work, as their contribution affected everybody
else inthe team. Students also learned to work
andrespect their team members, and tobe
able to communicate with others, to manage
their time and to be aware of deadlines.

Most of the students appreciated the
opportunity to take partinanactive learning
exercise. For this to be a successful experience
and achieve the intended learning outcomes,
itisveryimportant that the students

are given clear guidelines and structured
assistance. Itis alsonecessary toreview

their pre-lab talk, prior to the presentation
totheir peers, inorder to ensure the quality
and accuracy of the material presented.
Thisis anideal opportunity to provide
constructive feedback and foster discussions.

Peerteachingandresources like the LED
systemare most suitable for small group
learning exercises, such as workshops and

tutorials. However, as shownin this project, it

canalsobe adopted in medium size groups.

The studentresponse and engagement
with the project has been very positive
during the implementation of the
project, and has facilitated channels of
communicationbetween the students and
between students and staff (academics,
technicians, demonstrators). Therefore,
['think peer teaching opportunities
should be sought not only in laboratory
environments, but alsoin other settings
and disciplines across the university.

Potential Future Developments
Asdiscussed above, the feedback received
fromthe students after the implementation
of the project has highlighted the positive
response of the overall experience.
Moreover, the students themselves
recommend that the peer teaching pre-

lab talks be continued for future 3rd year
Chemistry students. This has prompted us
to adopting peer teaching pre-lab talks as
part of the Organic laboratory sessions.

Takinginto account the feedback of the
students, this new component of the lab
will be assessed, and the mark received will
contribute to the continuous assessment
mark of the module. MCQ questionnaires
will facilitate this. This is the subject of an

application submitted for the CTL Fellowships

2013-2014 by Dr Frances Heaney, Ms Ria
Walsh and myself. We envisage that the

experience and knowledge gained during this
current project will be extremely valuable as

we refine our approach and implementation
of peer teaching in the lab. We would also
like torevise the settings for the help-desk
sessions, in order to make them better
structured and more time-efficient. We also

expect to make use of the resources obtained
during the current project in order to develop

theminto problembased review material.

22-23

Bibliography/References/Links

Chambers SL, Schmittgen J, Allan CR.Evaluation
of Peer Teachingina Pharmaceutical Care
Laboratory.AmJPharm Educ, 2000, 64, 283-289.

Krych AJ,March CN, BryanRE, Peake BJ, Pawlina W,
Carmichael SW.Reciprocal peer teaching:

students teaching students in the gross anatomy
laboratory.Clin Anat. 2005, 18, 296-301.

Kurtz CP. The master student presenter: Peer
teachinginthe simulation laboratory.

NursEducPerspect.2010, 31, 38-40.

Munoz-GarclaMA, MoredaGP, Hernandez-

SanchezN, Valino V. Student Reciprocal Peer
Teachingas aMethod for Active Learning: An
ExperienceinanElectrotechnical Laboratory.

JSciEduc Technol.2012,D0110.1007/
510956-012-9426-4.

Secomb J. Asystematic review of peer
teachingand learningin clinical education.

JClinNurs.2008,17,703-16.

2012-2013



Appendix:

After implementation of the project, students
were asked to fillin a questionnaire for feedback
ondifferent aspects of their peer-teaching
pre-labexperience.Examples of the questions
andanalysis are providedinthe graphs below.

Insome cases, the answers have been categorized
dependingon the student’s degree:

SCl(General Science)

- PBM/Biotech (Pharmaceutical and
Biomedical Chemistry/Biotechnology)

- SciEd(Science and Education)
1. ltwasagood experience to do the pre-lab talk

2. Iwas able tounderstand and follow
the experimentin the labmore
easily after the pre-lab talk

3. Didyou think it was useful to prepare
your pre-lab talk as part of ateam?

4. Doyouthink the pre-lab talk should
be assessed and marked?

5. Didyou find the "helpdesk” session useful
for the preparation of the pre-lab talk?
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Department of Computer Science 24725
A virtual bridge between
Maynooth and Kilkenny for

Software Development students

DRJAMES POWER

In the 2012-13 academic year the Computer Science department

received funding under the Springboard programme to run

a one-year part-time Certificate in Software Development

in our Kilkenny Campus. The course was fully-funded

for eligible job-seekers, and consisted of 6 modules (30

ECTS credits) covering programming, databases, software

testing and project work. The funding was based on a full

face-to-face teaching commitment by the department.

This teaching fellowship project sought to
augment the usual series of lectures and
labs by using virtual learning technology
toprovide additional support, basedin
Maynooth, for the students inKilkenny. We
had originally intended to use Second Life as
the environment for delivering the tuition, but
due to technical difficulties, instead used the
Blackboard Collaborate system. The system
was used inboth semesters, intwo ways:
first, to provide virtual office hours, giving
the students access to course lecturers; and
second, to provide on-line tutorials, given

by graduate students inthe department.

Context

NUIMaynoothhas beenteaching courses in

its Kilkenny campus for 15 years and, inthe
2013-14 academic year, willbe welcoming its
firstintake into First Arts. These students will
bebased full-time inKilkenny for their first
year,and will transfer to the Maynooth campus
foryears 2and 3. Computer Science has been
taughtasafirstartssubject for severalyears,
and this programme also provides oneroute
of access to our CSSE degree. Separately,

the government launched the Springboard
programme which provided funding for
courses designed tore-skill job-seekers. Inthis

context, the department of Computer Science
committed torunning a 6-module certificate in
2012-13 under the Springboard programme,
designed tobe compatible with the 4-module
Computer Science streamin firstarts. [t was
hoped that the combination of Springboard
funding and firstarts students would

provide amedium-termfuture for teaching
Computer Science at our Kilkenny Campus.

Since Computer Scienceis alab subject,

with particular emphasis on programming in
the early years, running this type of course
posed considerable challenges. Typically,

labs and tutorials in our Maynooth campus

are supervised by graduate students and, in
some cases, senior undergraduate students.
Programming, in particular, has received special
attentioninrecentyears, andanelaborate
system of support, including demonstrators,
labs, peer learning and a help-desk, have been
putinplace. The problemwith delivering similar
material inKilkenny was the unavailability of
graduate students, or any formof lab support
other thanthe lecturers on-site. Aswell as the
problem of fewer personnel onsite, there was
alsoareductioninthe’social elements of the
supportinfrastructure, including peer-learning
andinformal (non-scheduled) access to staff.

Literature Review
Therehasbeenmuchresearchrecently on
distance andblended learningas educational
organisations seek to capture new audiences
andreduce costs. Supporting solutions canrange
inboth technical sophisticationand the level of
interaction offered or required (Doderoetal.,
2003).For example, providing Moodle-based
access toresources suchas slides, exercises
and audio/video material, allows for arelatively
simple approach, with low technical commitment
and scope for modulating the balance between
on-line and face-to-face contact (R6Rling et

al, 2010). At the other end of the scale, the
emergence of massive open on-line courses
(MOQCs)offers amodel that is completely
on-line, though againrelatively straightforward
fromatechnical perspective (Martin, 2012).
Finally,immersive education environments
offeratechnically challenging environment, but
canbeusedineitherablended or fully on-line
learning context (Sutcliffeetal, 2011).

Much of the original background research for
this project concerned the use of immersive
educational systems such as those based on
Second Life, as this was the original goal of
the project. There are anumber of challenges
associated withsuchsystems. These include
the creation of virtual environments, which can
involve significant technical effort, as well as
the possibility that students will be distracted
or otherwise discouraged from engaging
inlearning activities while in the system. A
general-purpose environment such as Second
Life has the advantage of providing other means
of social interaction, with the disadvantage
that thisis, of course, outside the control of
the course lecturer. Full control can be gained
fromusingabespoke solutions, such as that
provided by anopen-source environment like
OpenSim, but the disadvantage here is the
relative ‘'emptiness’ of suchworlds. Finally, a
proprietary system like Second Life always
carries therisk that the owners of the system
will seek to control orinterfere with the
learning environment (Ramaswami, 2011).
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Since, ultimately, it was not technically possible
touse Second Life inthis project, further
background material onthe systemwillnot be
discussedhere, but the interestedreader can
consult thereferences givenbelow, particularly
Kloos etal.(2011)and Gardner etal.(2012).

Key Outcomes

As noted previously, the original intention of
this project was use the Second Life system to
provide an interactive learning environment,
where students based on the Kilkenny campus
could interact with mentors based in Maynooth
and, possibly, other students in Maynooth.
However, it quickly became evident that using
the Second Life system over the Maynooth/
Kilkenny network posed technical problems
relating to network connectivity that could

not be resolved in the short term. Alternative
solutions, involving the OpenSim environment
were investigated, but similar problems arose.
Thus, as afall-back position, the Backboard
Collaborate system was used instead.

The systemwas usedintwo mainways. First, two
of thelecturersinvolvedin the course ran'virtual
office hours’onaweekly basis during the first
semester. This consisted of adesignated time
during which the lecturer (based in Maynooth)
wouldbe available to answer questions onthe
course viathe Blackboard system. These proved
popular withabout one third of the class, and
mainly focussed on practical aspects suchas
programming. This seemed particularly suited
tothe Blackboard environment since programs
could be easily typedinthe collaborative

space and thendiscussed with the students,

and edited in-place. It also allow the students

to copy and paste the code to their own
computersandtry it out there - something the
studentsregarded as particularly important.

During the second semester the Blackboard
systemwas used for tutorials on the
programming module. These tutorials

were provided intwo streams.
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The first streamwas aset of general tutorials,
available toallthe class, runby a postgraduate
intraditional problem-solvingmode. The
second tutorials were one-to-one targeted
tutorials, aimed at students who appeared
tobe struggling with the material. Both of
these were wellattended, with the problem-
based tutorials tending to centre onrevising
material thathad been coveredinthe labs.

There were some initial problems with the set up
of the system as the students sorted outissues
with their network connectivity and headphones,
but this quickly settled down as they became
used to the system. Generally, the students
reportedapositive experience with the system,
although three of the 12 students did not make
significant use of it. One interesting finding was
that the students all chose to use the system
fromhome. Afully-equipped labwas setup in
Kilkenny, with the students on the course having
exclusive access (and good connectivity), so it
was something of a surprise that they chose not
touseit. However, it should be noted that these
were part-time students, and so access to the
campus itself may have beenanissue here.

SEMESTER 1 - Autumn 2012

Number of Blackboard sessions attended

10

Project impact

Since therewereonly 13 students onthe
course, it is difficult to present convincing data
ontherelationship betweentheir use of the
Blackboard systemand their performancein
class.Inparticular, since later tutorial were
targeted at weaker students, this would distort
any attempt to compare marks with usage.

The following figure shows the usage of the
systemduringboth semesters. Here each bar
represents astudentinthe class, andits height
is determined by the number of Blackboard
sessions the student attended. The second
semester dataincludes the one-to-one tutorials,
andso records quite highusage by some
students. As canbe seenfromthe chart, the
majority of the students made significant use
of the system, with some notable exceptions.
(Two of the students who made little use

of the Blackboard system subsequently
withdrew from the course). Note that due to
the different number of Blackboard sessions
availableineachsemester, the scale onthe
horizontal axis oneachgraphis different.

Onebar for each student on the course

Onreflection, two main points emerge regarding
the Blackboard Collaborate system. First, the
systemprovedtobe technically robust and quite
usable, bothfromthe lecturers'perspective
atMaynooth, and from the students'own
computers athome. Initially, there was some
overhead in getting the various audio and other
elements working, but this decreased as the
lecturers and students gotused to the system.
Second, the students did not appear to have
significant misgivings about using the system,

and quickly adapted toit,and made good use of it.

Some caveats would have to be offeredalso.
First, these were students ona CS programme,
and thus could hardly claimany kind of
technophobia, or reluctance touse computer-
based technology. Second, the nature of the
material (programming) leant itself naturally
topresentationinthe system, sinceitwas
text-based, and lecturers and students could
collaboratively view and edit sample programs.
Third, all the Blackboard-related support offered
was as an'extra’in the course, over and above the

SEMESTER 2 - Spring 2013
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Number of Blackboard sessions attended
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usual lectures and labs, and this may have made
the students more appreciative of its availability.

While the overhead involvedinsettingup the
project and using the systemwas not any more
thanmight have beenexpected, it was still
significant, and effectively front-loaded. Now
that factors outside our controlhave ended

our relationship with Kilkenny, it is difficult to
see any immediate benefit to the department
from this project. Thus, | would recommend that
anyone considering developing such an approach
should seek a firm medium-term commitment
tothe programme at university level, so that
the significant up-front overhead canbe
ameliorated over the lifetime of the project.

Potential Future Developments

Shortly after the start of this project, itwas
decided atuniversity level to exclude Computer
Science fromthe first arts offeringin 2013-14,
soourimmediate futurehad tobe based onthe
Springboard funded programme. Regrettably,
Springboard fundingwas not secured for

Onebar for each student on the course
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2013-14, thus effectively terminating our
department’s involvement with the Kilkenny
Campus.Hopefully, our experiences may
beusefulfor other departments that
continue tobeinvolvedinKilkenny.
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Departments of Computer Science,
Music & Media Studies
INTERCEPT — Interdisciplinary New
Technologies for Entrants to Reinforce
Creativity, Enthusiasm, and Practical Thinking

DR JOSEPH TIMONEY, DR VICTORLAZZARINI
& DR JENEEN NAJI

The motivation behind the INTERCEPT teaching fellowship
project was to develop a program of extra-curricular

activities that would appeal to first-year students but

that also could be opened up to include more senior

years. The project was a collaborative effort between the

Departments of Computer Science, Music and the Centre

for Media Studies, and was created for students on the

Music Technology and Media Studies degree programs.

The students on these programs enjoy both
artandtechnology. However, prior to entry
tothe university, they willhave had much
more opportunity to exercise their artistic
skills because developing technological

skills canrequire expensive equipment and
mentors with experience, which are not usually
available at secondary schoollevel. The project
aimed to have an open environment, that

was supervised, where students could come
eachweek and learn by making technology
that wasrelevant to their field of study. This
technology could be inhardware or software;
previous involvement ina‘Maker's club’lab
was the inspiration for this approach. The
extracurricular sessions were tobe runonce a
week and the funding would be used to pay for
demonstration and the purchase of relevant
equipment and components depending on the
individual projects that the students wanted
towork on. The project team leaders had
experience with making music technology

and multimedia applications inhardware and
software sowere inagood position to help
the students to formulate and execute their
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ideas. Also, they would help themto learnto
implement their ideas step by step, whichis
the only way to create technology effectively.

Context

The prior experience of beinginvolved in the
‘Maker's club"at the Department of Electronic
Engineering was the spur for creating this
project. The openness of this club where the
students by themselves found what they

liked towork on, instead of just tackling the
prescribed assignments they had with their
modules, was seen to be very rewarding for
them. Furthermore, therecent prevalence of a

DIY culture of hardware and software projects,

withinstructions distributed as text, images
andvideo over the internet, made it possible
for students to pick a project to begin building
and learning from. Because experienced
academic staff attended the club it meant
that any technical problem could be tackled
successfully and therefore studentshada
good chance of completing their projects.

It was felt that this collective learning could
be extended and formalised for incoming
firstyears as for many years students had
expressed an interestin these types of
activities. We believed that by creating
our own space students would feel less
intimidated and be more successful.

Literature Review

The inspiration for this project came from the
Maker movement. This started on the west
coast of the US around 2005 and year-on-
year its popularity has grown immensely and
itisnow worldwide. This movement was the
result of several trends: the availability of
high quality open-source software tools and
hardware kits; cheap hardware controllers and
components; online collaboration facilities;
and adesire for people to connect and build
physical technology. These developments led
tothe appearance of Maker workshops and
gatherings, known as a Faire. The whole ethos
behind this movement was for participants to
enjoy making technology and just appreciate
the art of doing. Itis only more recently that
this movement been noticed by the academic
community. Aworkshop titled‘Innovation,
education and the Maker movement'[1] was
heldin 2010 in New York. It was acknowledged
atthe workshop that there have been parallel
developments in the academic sphere over
the lastdecadeinresearchinto education
strategies for the STEM (Science, Technology,
Engineering and Mathematics) subjects. Both
approaches have many shared goals including
deep engagement with content, critical
thinking, problem solving, collaboration,

and learning to learn. One of the aims of the
2010 workshop was to discover how the
Maker movement could be used to invigorate
teachingand learning in the STEM fields.

Dr Joseph Timoney
Computer Science,
jtimoney@cs.nuim.ie

Dr Victor Lazzarini
Music,
victor.lazzarini@nuim.ie

Dr Jeneen Naji
Centre for Media Studies
jeneen.naji@nuim.ie

The intention being that the act of making
would draw the learner into finding out more
about the theory that underlies the technology
they are working with. Amajor difference
betweenthe outputs of making and those of a
formal education environmentis that it is not
results-driven. There is no evaluation of the
output per se, the value is derived fromthe
process of making itself. It is intrinsic. Third-
party commentary is merely observation. This,
therefore, is a point of divergence between
the academic and the maker approach. At

the workshop, the subject of soft metrics
forassessment was discussed. This could

be a’Hope Index’, or some other measure of
engagement. Another proposal was to assess
theintellectual progress of learning to make
by the reordering of a particular set of learning
strands designed for students of science. This
ranged fromaninitial exploration and testing,
up toidentifying themselves as a contributor
andbeing part of a collective. By the close of
the workshop it was recommended that more
needs to be done to find more effective means
for assessing the affective dimension of Making
that distinguishes it from other hands-on
approaches to teachinginthe STEM disciplines.

From the workshop proceedings it canbe
seen that there are anumber of interesting
academic challenges that surround the
phenomenon of Making. As aresult, our
particular project could contribute to the
discussion and was definitely worth observing.
However, because it was the first time to
consciously run this type of Maker group

we are cautious as to how we interpret its
intellectual trajectory and its final outcomes.
Nevertheless, this year's project could be
away of foundation for the establishment

of future maker groups which might fill the
knowledge gaps that currently exist. As it
turned out, it was the practicalities of student
availability that determined how the project
could be runduring the year. Furthermore, as
the project was there for the students, the
primary focus was to ensure that they were
deriving the maximum benefits fromt.

Key Outcomes

The project had anumber of outcomes. First
of all, the first year students that did come
along very much enjoyed the atmosphere in
the lab. Finding a lab time that suited everyone
was difficult as all Music Technology students
take more than one subject in their BA.We
found that the best compromise was to

hold two sessions aweek on Thursday and
Friday afternoons. When the project began
there was avery healthy turnout and we
established aMoodle site so that we could
communicate easily with one another. At the
beginning of the first semester, we organised
anumber of talks over anumber of weeks
ondifferent topics for the students in order
tobroaden their horizons. Joe Timoney and
JohnMaloco gave atalk onbasic electronics,
Victor Lazzarini on programming for mobile
devices, JeneenNajionactionscript and Adobe
flash programming, and Aodhan Coffey on

the Arduino hardware kit. As aresult of these
talks, a software group formed that was led

by a Music technology postgrad and a second
year student. Victor acted as a supervisor for
this group. They met every Friday afternoon
towork together. Their common interest was
musical applications that worked with external
gesture inputs, such as from the Microsoft
Kinect. They worked very well together and
eventually, by the end of the second semester,
had contributed to the Digital Arts Showcase
that was held in the lontas Building, NUI
Maynooth, in April, and won this year's Student
Entrepreneur competition that was run by

the University's Commercialisation Office.

Aparallelhardware group was also created,
supervisedby Joe Timoney, to build guitar
effectunits or synthesizers. Inthe first
semester, they metonaFriday but for the
second semester it was found that Thursday
was amore preferable day. Contrasting
with the first semester, amore structured
approachwas taken in the second semester.
To give the students experience with
soldering we started with cable making, and
had everyone assemble some audio cables.
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Then, guitar effects that could be assembled
using veroboard were covered. This was
foundtobe far more flexible for the lab than
creating dedicated PCBs. For anumber of
weeks was worked on building a‘fuzz face’
guitar effect and anumber were completed
successfully. The students were really happy
whenthey got them working and tested them
with an electric guitar. From this group one
student will be taken on by the Computer
Science department to doasummer SPUR
research project. Also, the students from this
group will be encouraged to participate at the
NUIM stand in this year's Dublin Maker Faire
whichwas held on July 27that TCD in Dublin.

Jeneen Naji supervised a digital poetry
group whoworked on making an interactive
poetry app with Flash. The group consisted
of afirstyear Digital Mediastudentanda
second year Media Studies student. The
project was presented at the ePoetry 2013
Conference inKingston University in London.

Project impact

The students definitely found it to be
agood learning experience. For the
hardware group, it definitely raised their
enthusiasm for their subject as they felt
that they could achieve something tangible.
Working togetherinthe labalso helped to
improve my own understanding of what the
students were interested inand what their
ambitions were. For the software group,
they had astrong sense of achievement
when they won the student entrepreneur
competition. They synthesized what they
learnedin the classroom and through their
research created a productidea that was
viewed by external judges to have value.
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Alot was learned about how to organise this
type of learning experience. In particular,
itwas found tobe veryimportanttoputa
definite structure on the basic learning that
the students need to havein the beginning.
Although they have creative ideas they may
be too ambitious if they do not have the skills.
Furthermore, they can lose interest if they
don't feel that they are making reasonable
progress. Thus, they must be taught enough
at the beginning so that they have a degree
of independence when they commence

their own project. Another difficult areais
trouble-shooting. This is an essential but
tedious aspect of building technology, and
canbe frustratingif anissue is notresolved
quickly. This is a tough skill to teach and some
solutions can be very elusive. Good humour
and patience are essential in fault-finding
and we helped students to recognize this.

There are afew aspects to this project that
would be useful to others in the university.
Firstly, it provides aformat for the concept of
aninterdisciplinary project between the Arts
and Science faculties. Secondly, to be willing
to look outside to non-academic innovations,
such as the DIY technology movement, on
occasion, and to consider whether it would

be possible to integrate some of its useful
qualities into the university learning process.
Thirdly, inthe interdisciplinary creative fields
it can be rewarding to teach essential skills
but through aformat that lies outside of the
curriculum structure. This also helps students
to appreciate the difference between learning
for exams, as happens inschool, and learning
for life asis the goal for university. This also

includes the skills of independence and critical

thinking as they find and assemble their own
projects inthis type of learning forum.
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Potential Future Developments

This project willberunagainnextyearasa
Maker's club and we will take onboard all that
we have learnt from this year. The hardware
group will have amore structured initiation
for the first semester before being given
freedomin the second semester. Providing
materials in the form of kits towork onin

the first semester would be agoodidea. If
the group have their own project that they
build successfully, documentation of the
projectusing video, images and text would

be very useful for future students at the

club. Additionally, if the Maker's Faireis to

be aregulareventinlreland the research of
the club could be extended to have aregular
representation atit. A final pointis that if the
resources were available it could be worth
conductingresearchinto solving the problems
regarding the correct methods for assessment
of Making activities as was mentioned above.
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Education Department
Navigating Other Worlds (NOW)

ANGELA RICKARD

The Navigating Other Worlds (NOW) project piloted the use
of a Digital Game Based Learning (DGBL) approach to teaching

and learning among Third Year Science Education (BScEd)

students. Introducing the students to a 3-D ‘virtual world’

platform that was developed for schools by MissionV , the

project aimed to explore the concepts and practice of DGBL

through a practical, student-centred learning methodology.

The project set out to promote creative
approaches to teaching curricular-based
topics and to develop opportunities for
interaction, collaboration and reflection
among the students. Fundamental to the
project was the desire to challenge student
teachers to consider new ways to mediate
the Science curriculumin second level
schools using DGBL. It was hoped that by
undertaking this project BScEd students
would become better equipped to introduce
suchanapproachintheir ownteaching

and value the development of creative,
collaborative and communicative capabilities
for themselves as for their own students.

Working in groups, the students'task was
to design and construct alearningresource
inthe virtual world that would convey, ina
visual or ‘physical' form, some aspect of the

Junior Cycle Science and/or Maths Curriculum.

The project culminated in the production of
avoiced-over screen capture of the team'’s
in-world creationas well as ajointly written
reflection on the implications of using this
methodology in teaching at second level.

While navigating a virtual world was central to
the project, it was also proposed that links to
realworld contexts of Science teachingand
learning would be established. Through this
project we had hoped to build ina connection
betweenthe BScEd students and second level
studentsinaschoolin Tanzania. Anumber

of technical and logistical issues made it

difficult to establish adirect link with the
Tanzanian schoolin the manner envisaged.
However, three Tanzanian students did have
the opportunity to participate in the project
inMaynooth January 2013 and their work
was shared with the BScEd students.

The NUIM student cohortinvolved in this
project were a class of twenty-seven Third
Year BScEd students with whom | had worked
onanother initiative 2, during their second year.
The earlier work had also aimed to encourage
collaborative and creative learning. In addition
it had sought to encourage students to become
constructive critics of their own teachingand
toengage themin practical and purposeful
uses of digital technology for learning, namely
video editing and multi-media presentation.
Inthis previous work, the students had
demonstrated particularly high levels of
creativity, work ethic and tech savviness and
that experience of teaching them prompted
me to develop a more challenging learning
project for theminrespect of educational
technology for their third year Teaching,
Learning, Assessmentand ICT module
(ED302). About this time, | became aware of
the work MissionV had been doing in primary
schools (Burke 2012). Following discussions
with James Corbett, CEO of MissionV, we
formulated the proposal for the NOW project
that would explore the potential of DGBL for
teaching Junior Cycle Science and Maths.
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Context and Literature Review

Itis worth teasing out the metaphor contained
in'Navigating Other Worlds'to present more
fully the context in which this project was
developed. Anavigation of the MissionV
virtualenvironment, as well as the proposed
link with Tanzania, were the immediate worlds
evoked in the title of the project. However, the
changing contexts of teaching and learning
insecond level schools and the inherited
cultures of the world of teacher education

are the otherreal world’ environments this
report will attempt to navigate in order to
present the rationale for the NOW project.

- Second level school context
Although official policy ontechnology
ineducationin Ireland promotes the
idea of its integrationinall subjects as
apedagogic tool to support teaching
and learningina constructivist setting
(DES 2008), the barriers preventing
this from happeninginlrish second level
schools have proven particularly robust
(McGarr 2009). Traditional approaches
to teaching and learning persist (Shiel
etal.2011)andalthough teachers
espouse the values associated with
constructivist approaches, their enacted
ways of teaching are very oftenat odds
with these espousedideals (Ertmer et al.
2012). Constraints of time and finance,
aswellas school culture and accepted
modes of teaching and learning, mitigate
against active approaches becoming the
normin classrooms. Meanwhile, other
barriers such as the teachers' confidence
concerning the integration of technology
inlessons (Charlier and De Fraine 2012),
coupled with fears about classroom
control canalso be difficult to overcome,
particularly for the student or newly
qualified teacher. Added to this, in the
context of introducing agame-based
approach, are the perceptions surrounding
digital games themselves, where the
label'video games'very often carries a
negative connotation and association with
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violence, social withdrawal and addiction
(Bosche andKattner 2011). Evenwhen
teachers douse games, frequently itis
torewardeffortandis seenasamoment
of 'time out'rather than being integral to
learning (Charlier and De Fraine 2012).

In spite of these obstacles, however,
DGBL has developed in popularity in
recentyears (Prensky 2007; Gee 2003)
gaining an ever-increasing number of
proponents so thatit cannow boast an
international peer-reviewed journal (IJGBL)
and numerous national and international
conferences. Althoughresearchinto

the ways inwhich DGBL is being usedin
schoolsis still relatively scarce (Garris
etal. 2002; Felicia 2009), some early
adopters present convincing accounts
of itsimpact on learning in second level
schools (Ke 2009). Frequently cited
arguments for using computer games

in educationinclude the strength of the
approach: to engage learners; to encourage
active learning approaches; to enhance
the learning of complex concepts and

to promote collaboration (Charlier and
De Fraine 2012).If sucharguments

have merit it would seem timely to
investigate themfurther in practice.

Timely toois therecent announcement
of the proposed reforms to the Junior
Cycle curriculum (NCCA 2012). The
discussion around The Framework for the
Junior Cycle also provides aninsight into
the motivation behind this project. The
reformed curriculum proposes, among
other things, to give greater attentionto
and accreditation for active, interactive
and collaborative learning. The emphasis
onkey skills inthe Framework including
such skills as'being creative’,'working
with others’and'managing information
and thinking’, all of which are permeated
by relevantuses of digital technology
(NCCA 2012), provides added impetus
tointegrate technology in teaching
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MissionV is a not-for-profit organisation
developing online game-based learning
experiences for students at risk of significantly
underachieving. See www.mission.ie

Aninitiative entitled CRiSTaL: Critical
Reflection in Science Teaching and Learning

and teacher education. The suggested
development of a short course in computer
coding, for example, may also openup new
possibilities for teachers and students alike.

However, making the imaginative leap into
using technology ina creative, student-
centred way to teach curricular content is
not obvious as we have seen from decades
of investment in technology in schools
withrelatively little return (McGarr 2009).
Seizing the opportunity to experiment with
and explore innovative uses of technology
with pre-service teachers is therefore of
paramount importance to ensure that newly
qualified teachersare properly informedand
critically aware of the potential of DGBL.

- Teacher education context

The NUIM teaching fellowship awarded

to this projectincludes the aim of
addressing students’ difficulties with
learning in the university, as well as
promoting their ‘engagement with core
readings, independentresearch... and
critical analysis'. The award is designed
toencourage us to find ways to enable
students to 'transit from previous learning
contexts into university learning’. For

the majority of undergraduates their
previous learning context is second

level schooling. For the studentsona
concurrent teacher education programme,
such as the BScEd, itis also their future
professional context. Student teachers
needtobeinnovative and creative in their
approaches to teaching and learning if they
are to succeedinbringing about changes
toteachingand learning at second level
that willin turnimpact positively on the
lives and educational prospects of their
students. The NOW project is underpinned
by abelief inthe potential for DGBL to
contribute to bringing that about.

Outcomes of the NOW project

For the NOW project arange of different
applications of technology were explored.
Workingingroups of three throughout an
eight week period of the first semester
2012/13, the main focus of the work for

the twenty-sevenstudentsinthe class was
onthe creation of an‘in-world' teaching
resource that could be used to teach (present,
illuminate, explore, test understanding of...)
any aspect of the Junior Cycle Science and/or
Maths syllabus. For this they had access to a
password protected OpenSim environment
(OpenSimis an opensource version of Second
Life™)and were given live and online tutorials
onhow to access it, manipulate their avatars
and construct artefacts oneachteam’s
respective‘island’ They were also shown how
tointegrate the program coding editor Scratch
(adapted for Second Life environments)

to add animation or interactivity to

the artefacts created in OpenSim.

While the creation of the teaching/learning
resource was the main focus of their
teamwork, the assessment procedure used
did not evaluate theresources created.
Instead students were asked to evaluate
these themselves. The two-fold assessment
task consisted of the development and
presentation of a voiced-over screencast

of the in-world resource (with transcript) in
order to have arepresentation of theresource
available outside of the virtual world. This
was to be accompanied by a 1,000 word
reflection from each teamonthe process of
creating their teaching/learning resource.

In this they were to take into consideration
the curricular content, the main scientific/
mathematical concepts presented as well
as the pedagogic thinking underpinning the
resource that the team had produced.

To create the screencast students were
shown how to download and use SM Recorder
software for PCand QuickTime Player for Mac
along with audio editing program Audacity.
Their outputs were shared on a password
protected wiki site using PBworks.com. Once

the students'work was completed | created,
using GoogleSites, aseparate website that
was accessible inthe public domain and would
containall of the students’work: sites.google.
com/site/ed302nowproject. Having secured
their permissionto sodo, | also used this site
to convey my feedback to themin the form of
acomment posted on each team's reflection.
This was intended to enable teams to view and
learnfromboth their own and other teams'
feedback. Teams were awarded ateamgrade
that was communicated to them privately.

As mentioned above, another aspiration of the
project was to maintain and strengthen the
bondbetween NUIM and the Young Scientist
Tanzania (YST) initiative, but establishing
direct communication with the Tanzanian
school proved too difficult within the time
frame of the project. However, as part of their
prize, the winners of YST 2012 travelled to
Ireland for the BT Young Scientist Exhibition
inJanuary 2013.Onthat occasion a special
workshop under the aegis of the NOW project
was organised on campus during which the
Tanzanian students (three girls from Kibosho
Girls'School, Kilimanjaro) created a‘3D poster’
of their YST project. The girls'voiced over
virtual poster (a YouTube video)is included on
the Google site with the BScEd students’work.

Impact on learning

For the purposes of thisreport, | undertook
anoverall evaluation of the project using
ananonymous paper-based questionnaire
distributed to students at the end of the
semester. The students were encouraged
togive afrank account of their experience
of the NOW project and the impact they felt
ithad on their learning in general and their
views about DGBL in particular. Twenty-four
students responded to the questionnaire.

The obstacle of arelatively steep learning
curve combined with a short time frame and
additional pressures of ‘labs, assignments and
lessonplans'made the project particularly
challenging for students. That said, anumber
of students cited these very challenges as

justification for their feelings of satisfaction
in having accomplished so much.

Students were enthusiastic about the idea
of the project and many noted that they
hadlearneda lotabout DGBL, considered
it'exciting’, 'different’'beneficial’and the
ideabehind it 'solid" Typically, they said
that the project‘had great aims/intentions
and was extremely innovative and forward
thinking’, and it had ‘opened [their] mind
toamore creative way of teaching’. But
these positive appraisals were unanimously
qualified by concerns about the weight of
the workload and the lack of time to develop
theirideas. For many of the limitations

of the [OpenSim| software’ hindered their
progress, withmany of them seeingit as
dated and/or difficult to manipulate.

When asked what the single most valuable
aspect of the project was for them, the

main areas cited were ‘group work’, ‘being
creative and innovative', and the ‘broadening
of minds’ concerning ‘what is out there

and how useful the resources are’.

The students also noted significant

gains in terms of their confidence about
DGBL. While a quarter of the group said
they'didn't know'if it had impacted on
their confidence 58% said they felt more
confident. For some, it had shifted their
views about teaching using digital games:

I know it can be done. | thought it would
be impossible when we began.

Yes. As | now have experience of
it first hand and know logistically
it would work in a classroom.

As a visual learner myself | always
try to incorporate gizmos or video
games. Like this particular project

is quite intricate in detail so doing it
myself | would feel more confident
showing how to do it to my students.
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One student noted that s/he hadbeen
motivated toresearch the topic'and really
[think] about it and its uses’and had begun
introducing a GBL approachinclass.

Where students did not feel confident
thereasons cited were lack of time and
alack of skills required to do it again:

I still feel it is too time consuming. Ina

40 minute class period you would get
nothing done. Maybe ina TY or an after
school activity - | wouldn’t be confident to
implement it into the classroom.

The students commented positively

onthe potential of DGBL inareformed
curriculum, particularly inusing a cross-
curricular approach whereas, with the
possible exception of Transition Year, most
considered it not feasible to do within the
current structures of second level teaching.

Students were asked if their experience of
group work had been positive. Twenty of the
twenty-four students gave anunqualified
'ves'to that question while three answered
‘don'tknow’. One said'no’, adding simply
that s/he preferred working alone. Itis
noteworthy, however, that all of the students
saw value for their professionallivesin
learning the interpersonal skills required for
successful teamwork. Inthis they referred
bothtoits valueinthe classroomandin
developing fruitful collegial relationships:

| think we have improved in working
as a group from last year so it shows
that in school it is not going to

be an overnight success but with
repetition everyone will benefit.

Group work can be pushed aside by
teachers who see it as an excuse for
students to act up. This has shown me
that when a project has begun students
will want to collaborate and develop their
project rather than mess or procrastinate.
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Take it from me, | am a huge procrastinator
but once | started on NOW | couldn’t stop.

| feel I've become more sensitive to the
requirements for successful collaborative
team work, equal contribution,

respect for each contribution etc.

| think if a group of teachers were working
on a project like this where everyone had
equal gain out of it they could work well
as a group, otherwise it could be more
challenging.

The NOW project was not only demanding
onstudents.Many of them observed that
planning and organisation would be key to the
successfulintegration of DGBL in teaching.
This was also my experience where advance
preparation, technical testing were required.
I'had possibly an even steeper learning curve
thandid students as | grappled with the
complexities of installation guidelines and set
up an alternative to Moodle to communicate
with the students, using a wikisite for the first
time. Added to this were the complications

of the university firewall and unanticipated
technical issues that made for time demanding
experiences inan already busy schedule.

Adopting a constructivist pedagogic
approach also requires a shift in position for
alecturer/teacher. Moving from a scenario
where content knowledge is prepared and
deliveredto studentsinalecture to one where
students mustresearch, develop, problem
solve and discuss ways torepresent their
learning, demands a different disposition
thanthe traditional transmission style
lecture. Evenwhere lectures are conducted
indiscursive and student-centred ways,

the lecturerhas avery clear ideain advance
what she would like the students to learn.
Relinquishing control over whatis tobe
learned is particularly difficult to do and in this
projectithas heightened my appreciation for
the fear factor that can constrain teachers
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fromimplementing innovative approaches
and new technologies in their lessons.

Trusting that the real learning was to be
gained from students working things out
through a combination of accessing the
supports available to them and using their
own ingenuity and creativity, | had to hang
back and allow the learning to emerge.
Early misgivings expressed by the students
about whether the virtual world could be
usedtoteachscienceatallunnerved me to
some extent, but these grumbles subsided
as teams began to develop creative ideas
and started constructing models for their
chosen Science and Maths topics.

Space and word count precludes me
fromdetailing or analysing the students’
projects, althoughldohopetodosoina
future publication. Suffice it to say for now
(for NOW) this group of BScEd students
werejustified infeelingimmense sense

of pride in the work they produced.

While itis not envisaged that we will continue
touse the MissionV platforminits current
form, the experience itself, the collaboration
with James, as well as the feedback from
students, have been very valuable for shaping
my thinking, deepening my understanding of
DGBL andforinforming teaching strategies
Ihope toimplementinthe future.
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A Project Oriented and Problem-Based

Learning (POPBL) Pilot Module

DRBOB LAWLOR, DR SEAMUS MCLOONE
& MR ANDREW MEEHAN

This project involved the design and implementation of

a group Project Oriented and Problem-Based Learning

(POPBL) pilot module with a cohort of first year students on

the BE in Electronic Engineering Programme in the Department

of Electronic Engineering. The pilot module was implemented

during semester 2 of the 2012/13 academic year and involved

a total of eighteen students working in three project groups.

The initial group sizes were 5, 6 and
7.0ne student left the programme
during the semester so that the final
group sizeswere 5,5and 7.

The theme of the pilot module was electronic
circuit designandimplementationand it
replaced two previously taught modules on
the programme, namely, professional skills
and introduction to engineering design.
These previously taught modules were each
allocated 5 ECTS credits so that the pilot

project module was allocated 10 ECTS credits.

Insemester 1 the students took
six conventionally delivered 5
ECTS credit modules, namely:

- Electronic Engineering Fundamentals

Introductionto Programming

Computer Architecture & Digital Logic
- Engineering Mathematics 1
- Physics for Engineers 1

- Electronic Material Science

Similarly, in semester 2, in parallel with
the pilot project module, the students also
took the following four conventionally
delivered 5 ECTS credit modules:

- Electric Circuits

Computing for Engineers 2

Engineering Mathematics 2
- Physics for Engineers 2

Therationale behind the pilot project was
that by engaging in a substantial group
project the students would have the
opportunity to experientially develop their
design and professional skills e.g. written
and verbal communication skills as well as
their teamwork skills. A further objective
was that the students would get to apply
and combine elements of the above prior
and parallel taught modules ina‘real life’
project. The fullmodule descriptor for the
pilotis available online at [EE199 2013].

Context

‘Creativity and innovation are related
to collaborative knowledge and to

the process of collaborative knowledge
construction or learning’
[Jensen2013a].

However, assessment drives learning,
and inmany conventional higher
educational institutions, the need for
detailed individual assessment can make
it difficult to systematically encourage
or facilitate collaborative learning.

Since its foundationin 1974, the University
of Aalborgin Denmark has developed
aworld-widereputationas a centre of
excellence in'Project Oriented and Problem-
Based Learning' (POPBL), particularly in

the disciplines of Engineering and Science
[Moesby 2004]. Collaborative learning

(or peer-learning) is a central element of

the Aalborg model as the projects are
always undertaken in small groups.

InNovember 2011 Prof Lars Peter Jensen
from the University of Aalborg visited NUI
Maynooth and facilitated two workshops,
one aimed at a University-wide audience
and one customized specifically to the
Department of Electronic Engineering.

Following these workshops the authors
followed up with Prof Jensen and arranged
areturnvisit to Aalborg to explore possible
collaborationinitiatives and to find out
more about how the Aalborg POPBL model
might be adapted to the NUIM Dept of
Electronic Engineering context. This visit
took place onJune 25/26 2012. Following
this visit it was decided by the department
of Electronic Engineeringto carry out a
POPBL pilot with the full cohort of incoming
first-year students onits BE in Electronic
Engineering programme. The CTL fellowship
projectis based on this pilot project.
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Literature Review

Traditional engineering education is closely
connected with the understanding of scientific
and technological development [Kolmos
2006]. Kolmos further argues that while this
scientific-technological componentis very
important, it needs to be complemented with
asocio-cultural component. The systematic
integration of such a complementary socio-
cultural component into engineering education
is acentral element of the Aalborg POPBL
model. Kolmos refers to the learning outcomes
of the socio-cultural (or group project oriented)
component as process skills or competences
and states that'thereis agrowing awareness
that learning methods canbe used as ameans
toachieve process skills, and that engineering
educationas awhole has to change froma

very teacher-centred to a more student-
centred system' Another significant feature
of the Aalborg model is that it systematically
engenders peer-learning among project-group
members. Research in educational psychology
has shown peer learning to be one of the most
powerful forms of learning, drawing upon

the 'zone of proximal development’(ZPD), a
concept developed by the Soviet psychologist
and social constructivist Lev Vygotsky (1896
- 1934) whose work has had a major influence
onmodern pedagogical theory at many levels.

Kolmos also cites the work of Schén (1983)
who refers to the importance of reflection
inthe Aalborgmodel. Schén states that'a
reflective practitioneris apersonwhois
capable of analyzing situations, choose and
userelevant knowledge and reflect on own
experiences. In this context, Kolmos also
refers toreflection as‘another forceful
element of learning as advocated by the
Kolb cycle of learning'[Kolb 1984] and
further cites the work of another pioneer
of modern pedagogical theory, namely,
John Dewey (1859 -1952) who has stated
that'we donot learnfrom experience, ...
we learnfromreflecting on experience’.
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Another pioneer of modern pedagogical theory
whose work has had a strong influence on the
development of the Aalborg model is Jean
Piaget (1896 - 1980). Piaget's theory states
that‘the key to learning lies in the mutual
interaction of the process of accommodation
of concepts or schemas to experience in

the world and the process of assimilation

of events and experiences from the world
into existing concepts and schemas’. Bruner
has offered further insight into the practical
application of these pedagogical concepts in
his'theory of instruction’in which he makes
the point that the purpose of educationis

to stimulate inquiry and skillin the process
of knowledge getting, not to memorize a
body of knowledge: "knowledge is a process,
notaproduct”[Bruner 1974, pp.72).

Light(2001) also offers much practical
guidance on the application of these
pedagogical concepts within higher education
contexts. For example, in the context of small
group teaching he states that:'we are now
realizing that changing the size of groups
canbeone of the best ways to encourage
independent expression’[Light 2001, pp.
123]. Woods (2000) also offers awealth

of practical guidelines relating to tried and
testedinstructional methods aimed at the
integration of process skills development
into engineering educational programmes. In
Moesby (2002), he notes that inyear 1 of the
Aalborg engineering and science programme,
the focus is more on the fundamentals of
both engineeringand science as well as the
fundamental process skills. In this context he
states thatat Aalborg University, 'during the
firstyear of studies, students learn to adapt
toProblem-Based Learning (PBL), along with
the acquisition of necessary basic knowledge
within fields of mathematics, physics,
information technology, and discover the
relationships between technology, as well as
the context in which the technology appears’.

Moesby (2004) offers detailed guidelines
relating to making the transition froma
conventional lecture-based delivery of an
engineering education programme to one
based onthe Aalborg model. In this paper,
Moesby stresses the importance of adapting
the core principles of the Aalborg model to the
local contextrather thantrying toreplicateit
in detail. For this reason he suggests that the
most effective way to make such a transitionis
tophaseitinover the duration of the education
programme i.e.for afour-year engineering
programme, the transition should be phased
over four years, beginning with anew cohort
of incoming first-year students. Such a phased
approach allows time toreflect on experience
andrefine accordingly in adapting the model
tothelocal context.He also presents useful
guidelinesrelating to the recommended
administrative and institutional supports
needed for the most effective transition to

an Aalborg-styled model. Kolmos (2008) also
presentsacomprehensive overview of the
Aalborg modelincluding a detailed description
and comparison of the various styles of group
project facilitationina PBL environment.

Key Outcomes

The pilot module proved a most worthwhile
exercise in the sense that the lessons
learned in undertaking it could only have
been learned experientially. Despite
studying the available literature and
detailed guidelines relating to the

Aalborg POPBL model, mistakes were
nonetheless made at the implementation
stage. These mistakes were, however,

very valuable learning experiences.

The main instruments used to gather

data from the pilot module included
independently facilitated focus group
sessions with staff and students and a
detailed anonymous end-of-project survey.

The project documentation e.g. interim
and final group project reports,
2-weekly reflective submissions and
process reports also gave valuable
insight into the pilot project.

The primary lessons learned related to two
specific aspects of the POPBL approach,
namely, structure and communication.

Structure

Many students indicated that they had too
much freedom to direct their own learning
and would have preferred amore structured
module as this might have helped them
through periods when their motivation was
low. For example, inresponse to survey
question 2.3 (How, in your opinion, could
facilitation be improved by the facilitator?),
11 of the 17 suggested that there should
have been mandatory weekly meetings

with the facilitator. Similarly, inresponse to
survey question 2.4 (How, in your opinion,
could facilitation be improved by the group?),
12 of the 17 suggested mandatory weekly
meetings with the facilitator. This point was
also evidentinboththe student and the staff
focus group sessions (the student focus
group feedback is shown in Appendix 2). One
possible interpretation of this pointis to
recognize that a significant majority of the
students learned the value and importance
of meetings inagroup project. If they learned
this 'the hard way'then that might evenbe
for the better. Aalborg are well aware of this
‘problem’and allocate the first three weeks
of their first semester for new students to
undertake a short group project during which
they learnthe importance of structured
meetings 'the hard way'[Jensen 2013b].

Communication

Much of the student survey and focus

group feedback suggested thatimportant
information should have been communicated in
aclearer and more timely manner; for example,
thereflective journal template should have
beenpresented onday 1.Other examples of
the types of information which was unclear
included: PBL overview, project management
guidelines, course layout and week-by-week
breakdown, interim and final report guidelines
and templates. This finding was also consistent
with the views of the project facilitators who,
with the benefit of hindsight, recommend

the preparation of a detailed POPBL student
handbook covering all of these and related
issues. The preparation of such a handbook

is currently underway and will be included in
their final Aalborg POPBL project report.

Project impact

Inthe student focus group session, the
feedback indicated severalaspects of the pilot
which they felt had impacted positively on their
learning namely: the workshops; the reflective
journals; the online discussion; the practical
application of theory; the group work; the self-
directed learning; the ‘real-life’/experiential
learning; and the'variety of roles’which they
had the opportunity to experience. Strong
evidence of these positive aspectsis also
indicated inthe student survey responsese.g.
15 of the 17 students agreed (10) or strongly
agreed (5) that this was an effective method

of learning for them (a representative subset
of the student survey quantitative feedback

is shown in Appendix 1). Two of the three
groups engaged and performed very well with
the pilot, scoring approximately 10% higher
thanthe overall class average mark for the full
semester. The level of engagement from the
third ('left-over’) group, however, was very poor
and this was reflected in their assessment.
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The overall average final mark for this group
was 28% as compared to an overall average
final mark for the other two groups of 60%.
It should be noted that the five members

of the'left-over'group all failed at least

five of the conventionally delivered taught
modules throughout the academic year.

The primary lessons learned from undertaking
the pilot POPBL module related to module
structure and communication as discussed
above. Inhindsight, our year 1 students are
really notused to self-directed learning

or group-learning. Their prior educational
experience is best described as mainly extrinsic
and largely structured. This might change

in the future with the recentintroduction of
initiatives such as Project Maths [Project
Maths 2013] and the scheduled revision of
the state Junior Certificate examination to
amore continuous assessment / portfolio-
based system [NCCA 2013]. Nonetheless,
right now the transition of our incoming year

1 students to amore self-directed learning
environment needs to be carefully managed
and they need to be given time and supportin
developing the new learning skills required to
gain fullbenefit fromaPOPBL programme.

Foranyoneinterestedinexploring the
POPBL model, in the context of their own
discipline, we would highly recommend the
design and implementation of a similar pilot
as many of the necessary skills are best
learned experientially. We would hope that
the general findings of this pilot project would
informany such pilot module, particularly,
inthe engineering and science disciplines.
Asdescribedinsection 2.6 above, the pilot
module was based on a subset of the overall
programme content. This subset represented
10 of the 30 ECTS credits associated with
the semester, the remaining 20 credits

being allocated to taught modules.
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Research on POPBL has found a 50/50 split
of workload between the group project

and parallel associated taught modules to
be optimal [Moesby 2002, Moesby 2004,
Kjersdam 1994]. The pilot feedback was
consistent with this finding in the sense that
both the students and the facilitators would
have preferred amore evendivision of the
project and taught module workloads. With
careful coordination of taught modules and
associated project themes it would appear
that the POPBL model could be readily
extended across the entire BE Electronic
Engineering programme within which it

was piloted. One challenge identified in the
pilotis the need to carefully coordinate

the project themes and associated taught
modules. We believe that this would be
arequirementin otherdisciples also.

Potential Future Developments

The obvious extension of the pilot module
is touse the lessons learned to develop
aphased integration plan for the POPBL

model throughout the entire BE programme.

The development of this planis currently
underway. The new engineering science
option (MH201) within the general science
programme at NUlMaynoothhas a
significant project-based element in each
year and it is envisaged that the findings
of the pilot willbe used to inform and
support POPBL activities within this new
programme option. Itis anticipated that
this new option will provide opportunities
for more interdisciplinary projects which
spanareas of science and engineering.

Although the Aalborg POPBL model can
be implemented effectively at the Faculty
and Programme level, it is nonetheless
believed that'aninstitution-wide adoption
of the model provides the greatest
educational benefits'[Barge 2010, pp. 10].

TEACHING FELLOWSHIPS

The academic staff members who participated

in the pilot module are also happy to help
interested staff from other departments
and/or faculties who may be interested in
adapting the Aalborg POPBL model for their
specific context e.g. onasimilar pilot basis.
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Appendix 2 -
Student Focus Group Feedback

What worked?

- Workshops worked well but could be
more spread out: more phased/spread
out -more frequent and shorter. Need to
change the pacing on the workshops.

- Reflective journals worked well
-kept students ‘on track’.

- Moodle discussion was good.

- Learned more about the theory: learned to apply
the theory - the practical application of the
theory made the theory more understandable.

- Group meetings worked.
- Experimenting and self-directing the projects.

- The'reallife'aspect of the experience and
the skills learned doing the project.

- Experienced awide variety of
roles - this was good.

What didnt work?

- Theway the groups were formed was a problem.
There was a group of leftovers”. Groups decided
by ‘who came in the door first’ There were people
who rarely showed up who were in the last group.
The way the groups was picked was technically
‘fair'but it would have been better if they were
random. The best students should be distributed,
as should the weakest, and the rest divided across
the groups. (Not all students agreed with this.)

- Groups too big - better to have smaller
groups - 3 or 4 better. The work division
with 7 is complicated. There is greater
capacity for ‘passengers’in big groups.

- There were gaps along the way, by the facilitators,

that made the learning process difficult.
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Lack of feedback from the tutors. Wanted
more feedback on the report and more
detail about what needed tobe iniit.

Communicationdidn’t work very well - all
channels of communication were poor.

Felt there was lack of class structure. [t would have
been good if the class met as a group once a week.

The brief for the project was very vague -
could have done with more guidelines.

Workshops were very long -
should have been phased.

There was a clash with deadlines between
this module and other modules. There could
be improved coordination between this
module and others/the programme

Time management was a problem

as were the deadlines.
Process too unstructured.

Need for anintroductory class -a
group working and PBL overview.

Changes?

Need for reflective journal template earlier.

More guidelines generally would have been
useful - it all felt abit vague. Confusion
over the process of project based learning
-anoverview would have been useful.

There should be mandatory group meetings
with the group and a tutor each week.

Should be more structured.

Should be aclass group gathering every
week to keep everyone focused.

A course layout that plotted what
should happenweek 1, 2, 3, etc.

More guidelines onthe project.

More help from the tutors. Students felt
they could have done with more help.

If they went down the wrong road, they
could have been helped to identify the dead
end - that would have helped students.

Reflective journal from the start of the classes.
Template for the report.

More input from the tutors.
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Any surprises?

Time -how long it took. There wasn't
enough time to do the work.

How much learning we had to do ourselves
-howmuchresearch it took

Students felt they learned a lot - a lot

more thanjust sitting in the lecture
That they had to do the learning for themselves

More enjoyable. More work but it is better
tobe doing the stuff - better than the
lecture. When you research on your own you
learn better - that is much better. Deeper
understanding thanin the lecture.

There should be more project based learning
butitis hard to getintoitin first year. Maybe
gradually more of it over the years.

Knowing that there is no repeat means that

you have to put more work in to the module.
Work load is much greater than expected.

Surprised that there wasn't more
conflict - fewer fights than expected and
any conflict was easily resolved.

Surprisednot to see any tutors in the labs at
any of the classes’lab times. It would have
been good if there was a tutor ‘floating’in the

room -roaming tutors would have been useful.

Students felt that they were ‘guinea
pigs’'~felt alittle neglected, felt cast

adrift to some extent. Fear of failure.

Final comments

Project Based learning better than conventional

approach -only 2 disagreed with this: didn't like

the group; lectureis clearer - thereis a feeling

thatyouare missing out on stuff. Agood balance

betweenthe lecture and the PBL would be good.
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Department of Experimental Physics 40-41
Pilot scheme for Learning Support

for 1st Year Experimental Physics
(Experimental Physics Drop-In Centre)

DRNEIL TRAPPE

This fellowship involved the establishment of a Physics

Drop-In Centre as a source of additional academic support

for students in first year Experimental Physics. The ‘Drop-

In Centre’, offered (at specified times each week) extra

tuition/help with lecture material, tutorial problems, general

problem solving sessions and advice in the experimental

techniques required for the physics laboratory. Both science

and electronic engineering students take Experimental

Physics and this resource was available to all students.

Context

The Maths Support Centre at NUI Maynooth
has supported many students by allowing
themvisit afacility to seek advice or help with
related material. Many science students use
this facility and often enquired as to why such
afacility did not exist for all science subjects.
Anecdotal evidence from the students about
the benefits of sucharesource encouraged me
to apply for the Teaching Fellowship to trail the
use of suchalearning modelin the Experimental
Physics Department, especially for students
entering potentially with limited experience

of Experimental Physics. Typically, only half

of the entering students have taken Leaving
CertPhysics and at the start of the course feel
that the material is difficult. The first topic
covered is classical mechanics and demands
students tointerpret equations and apply
solutions to physical situations; many students
initially find this challenging. The Drop In Centre
was targeted towards assisting students in
thisregard and supporting them throughout
the year as they gained more experience

in engaging with Experimental Physics.

The social and academic background
of students entering 1st Science
atNUIMis diverse.

Typically many students (circa 40% of first
year) have not had the opportunity of taking
Physics to Leaving Cert level and therefore
feeloverwhelmed at the start of the course.
Consistently students oftenrequested extra
assistance, often struggling both with the
academic level and the volume of material
covered in the course. In addition, in our
experience, some mature and access students
atMaynooth often did not have much previous
experience carrying out experimentsina
laboratory or with mathematically based
problems. The basis of setting such a centre
up, to complement the formal lectures,
tutorials and laboratories which students
experience, was to help students who had
limited previous experience in laboratory
subjects like Experimental Physics. This
extrafacility sought to give them the
information and tools they require to do wellin
Experimental Physics (laboratory techniques,
problem solving, mathematical tools required
specifically for Physics, computer skills etc..).

Forthe academicyear 2012 -2013 the
Drop In Centre was opened for six hours per
week mainly run by Experimental Physics
postgraduate students who assisted the
students with queries and clarifications.

These postgraduate students volunteered
toactas facilitators/tutors and were given
guidelines initially as how to accommodate the
firstyear students and assist in addressing
their questions. All the postgraduate students
also demonstratedinthe undergraduate
laboratories and had some experience in
interacting and explaining physics problems.
As the centre was physically located in the
firstyear laboratory, students had access
tothe experimental equipment related to
their mandatory laboratory reports and so
had access to this apparatus to practise

or clarify experimental assignments.

The feedback from students who attended was
very positive and most students who attended
regularly indicated they were finding it useful.
Overall only about 25% of the first year body
used the centre. This is viewed as a lower
percentage of engagement than was perceived
initially for this resource. When students were
surveyed about non-participation they mainly
indicated that timerestrictions in their busy
schedules and having no need for additional
assistance were the mainreasons given for not
using the facility. However, of the students who
did attend, allreturned regularly to the facility
andreported a positive learning experience.

Related Literature Review

In applying for the Teaching Fellowship Award
in 2012 | was very aware of the success

of the Maths Support Centre at NUIM and
the benefits that this initiative has brought
tostudents at Maynooth. The concept of
adopting this model to Experimental Physics
was amotivation to apply for the Teaching
Fellowship. The pedagogical advantage of
giving extra support to students is obvious
and Dr Ciaran Mac an Bhaird and Dr Ann
O'Sheahaveillustrated the benefits of the
Drop Incentre inanumber of publications.
[1][2] and the enquiries from students
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Dr Neil Trappe
Experimental Physics
neal.a.trappe@nuim.ie

over the years of having an equivalent in
Experimental Physics motivated me to
apply for the Fellowship and investigate the
benefits of this extra teachingresource.

| became aware that many other international
Universities had a similar model of a

Learning Centre of avoluntary ‘Drop In
Centre'also and examples include

- http://Isc.cornell.edu/ (Learning

Support Centre Cornell University)

- http://www.drexel.edu/physics/
resources/undergraduate/helpcenter/
(DrexelUniversity Help Centre)

- http://www.physics.uottawa.ca/sites/
default/files/physics/Physics%20
Help%20Centre201 2Fall.pdf (Ottawa
University Support Centre)

The teaching of introductory physics

courses is difficult as the diverse spectrum
of background experience and related
mathematical knowledge makes getting the
right academic level and the delivery of the
material very difficult [3] [4]. This is especially
true at Maynooth as typically about half the
first year students have not taken Physics to
Leaving Certificate level. lam the first lecturer
delivering a mechanics course to first year
and | observe the divergent opinions about
the material as students new to the discipline
really struggle with the new concepts and the
widespreaduse of interpreting equations
tounderstand a physical situation [5].

The goal of the Drop Inor Support Centre
was to have extra learning and support
resources available to the students to help
themunderstand the materialina casual
friendly environment which would be both an
academic and social benefit for the students.
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Key Outcomes

Overall, and drawing from the feedback from
student questionnaires, the outcomes of the
project could be summarised as follows:

- Timing - at the start of the academic year
aDoodle poll was carried out to find the
optimal times in the science/engineering
timetable to open the Drop In Centre.
Based on this poll the opening times were
fixed with six one hour periods during
each week (5 days a week) in the first
year Experimental Physics laboratory.

- 25% of the first year science
and engineering students taking
Experimental Physics visited the Drop
In Centre at least once with 80% of
this cohort attending multiple times.

- Over 600 visits were logged officially
(more students actually attended) with
an average rate of 4 visits per session
with many students staying on average
for 10-15 minutes of direct help but many
others using the space in the lab when
open to work as individuals or groups.

- Based on student feedback the two main
reasons that the rest of the student
population did not attend were that their
timetable did not allow them visit or that
they felt that they did not need to attend
as they were getting on fine in the course.

- To address the timetable issues raised
above, students could seek to have the
Drop In Centre Open if they wanted to
attend outside of office hours but this
facility was not subsequently utilised.

- All students who attended the Drop
In Centre reported a positive useful
experience.

Therange of queries inthe Drop In Centre
spanned lecture material, sample numerical
questions, laboratory experimental
techniques and laboratory report writing
which were the areas initially targeted.

Specific assistance with mandatory
assignment material was sought by some
students but a policy of giving assistance
only inageneralway was adopted so
students could not use the help to complete
mandatory assignments. It was important to
have apolicy onthis so that students knew
the boundaries of the use of the facility.

Infeedback forms returned, no criticism or
improvements to the arrangements were
made apart fromhaving the option of an
openstudy areaavailable for students to
work togetherin. Unfortunately, due to
policy reasons the first year laboratory
couldnot be openunsupervised.

Allstudents surveyed requested that the
lecturer delivering the material was not
presentinthe Drop InCentre as they preferred
tospeak with postgraduate students.

In conclusion, | was very happy with how the
Drop InCentre operated and the positive
feedback received from the students

who attended. The contribution of the
Experimental Physics postgraduate students,
who acted as tutors, was enormous and they
really excelled in engaging with the first
year students in afriendly and welcoming
manner. One of my main concerns is that
75% of students did not attend and did

not participate in this voluntary project.
lanticipated alarger cohort of students
attending the Drop In Centre but this was
not taken up mainly because of not believing
they required extraassistance or that their
timetable was too full to visit the Centre.
The Centre was promotedin lecturesasa
learning resource for all levels of students
rather thanbeing aremedial help centre.

Perhaps better marketing and initiatives
toencourage students to attend to
advance their position and engage them at
different levels isrequired tobeinplacein
order to obtain better engagement more
widely across the full first year cohort.

Project impact

Through anonymous feedback forms all
students who attended the Exp Physics Drop In
Centrereportedapositive experience where
the postgraduate students offered useful
advice and help with lecture material, problem
solving or experimental techniques and report
writing. Overall the project was a success with
this service helping many students although
the overall attendance was only 25%.

At the start of this project | anticipated

that many more students would avail of

the opportunity to get enhanced tuition/
assistance with the course material and
experimental techniques. As noted, 25% of
the first year class attended the Drop In Centre
and | was surprised at how low this percentage
turned out to be after surveying the students
and asking them to engage onaregular

basis. Indiscussions with the Teaching and
Learning Centre various initiatives to promote
the Centre were undertaken (special topic
revision sessions, help with exam questions
etc) as well as extensive promotionin all first
year lectures and yet the regular attendance
did not significantly improve. The students
who did attend, and many attended very
regularly, really did have a positive experience
withthe Centre but | really anticipated

wider engagement. More initiatives to

attract more students seemto be required
such as maybe anovel physics question
competition so that each week we could give
asmall prize to promote participation.

lunderstand that a science student taking
three experimental subjects in first year would
be busy with laboratories (one of the main
reasons for non-attendance was students
claimed to be too busy) but evenashort

visit to the centre (10 minutes) would be of

benefit to these students. Also, in the future
either as a Faculty-wide Drop InCentreoras a
departmental Drop In Centre | hope to continue
with the initiative and hopefully adopt various
novel schemes to attract more students.

I believe that the model of a Drop In Centre
for the various subjects/departments

could be of great benefit to students and
may help engagement and participation
while potentially reducing the dropout rate
of first year students who engage with
theidea of extra tuition and assistance. |
believe to achieve widespread engagement
of the student body the concept of a Drop

In Centre needs to become established and
recognised as being for all students to better
theirunderstanding and not justbeinga
remedial resource. Perhaps initiatives and
promotion need to be coordinated centrally
to establishsuchascheme.lamaware that
the Computer Science Department also
pilotedaDrop InCentre in their department
for first year students and there a full

time coordinator was paid to oversee and
execute various initiatives in the Centre.
Also, the participation of undergraduate
volunteer students helping lower years is
alsoagoodway to expand the time slots
that the Drop In Centre facility is open with
the undergraduate tutors gaining teaching
experience and something to include ona
curriculumvitae. This would be a great bonus
tohave apersonwithset time to devote to
the project as it is difficult to dedicate a lot of
time each week with other teaching/research
responsibly of the full time academics.

Potential Future Developments

This projectin setting up an Experimental
Physics Drop InCentre is planned to be
runwithin the department next year. Also,
anumber of first year coordinators in the
Science and Engineering Faculty are currently
discussing the concept of a Faculty wide
support centre pilot potentially using senior
undergraduate volunteer facilitators/tutors.
Asharedresource like this would rationalise
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the inputs from each department but also
give the centre recognition for all students
and facilitate them to engage more fully with
the supportbeing offered. All science and
engineering departments are potentially
interested in participating whichis very
promising. With faculty-wide involvement,
students will hopefully be very aware of

this proposed facility and this should help
increase participation and attendance.
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Departments of Geography
& Computer Science
Sustaining and expanding
a ‘virtual portfolio’ app

DR ALISTAIR FRASER, DR SHELAGH WADDINGTON,

DR AIDAN MOONEY & DR SUSAN BERGIN

This project aimed to build on a 2011-12 Teaching Fellowship,

which Fraser and Mooney were awarded, and which enabled

them to pilot an innovative use of a software package they

designed to run in a 3rd Year Geography module in Spring

2012. The software, which was put together in summer

2011 by Computer Science graduates under Mooney'’s

supervision, allowed students to create a virtual portfolio of

photographs and ‘tweets’ based on fieldwork they conduct.

This project aimed to extend and cement the
gains made inthe 2011-12 pilot by running
the software package ina 2nd Year Research
Methods module inthe Dept of Geography.
The module, which has 270 students, isa
central part of the Geography department’s
curriculum. Waddington, who leads the 2nd
Year module, joined Fraser and Mooney

with aview to using the software to enable
students to conduct fieldwork in their home
place. The software was designed precisely
for this purpose; however, to make it work
forsuchalarge class size and be accessible
foraninstructor with limited time, such as
Waddington, the rollout required additional
attention from Computer Science experts.
Bergin therefore joined the team to provide
additional and extensive expertise in the
areaof web designand app design.

The portfolio element of the project was
peer-assessedinafunandinteractive way
that students enjoyed - 100% of respondents
inasurvey (n=83;response rate 60%)

about the portfolio said they enjoyed doing
the work. The project was group-based but
with astrong and clearly-defined individual
component, which students liked.

TEACHING FELLOWSHIPS

Context

The funding wereceivedin 2011 gave us the
opportunity to explore the type of learning
outlined in this project and provided initial
evidence of student achievement and
engagement with the chosen topic. As afinal
desired outcome was to make the approach
both more widely applicable and more user
friendly, we wished to develop the software
further and to exploreitsuseinadifferent
context working withalarger group.

Key Outcomes

- Interdepartmental collaboration
Working inateamwhich included both
technology and subject specialists enabled
the development of a project which both
met the desired learning outcomes of the
Geography module and was achievable
practically. This involved the people
fromboth departments broadening their
understanding of the issues involved in using
software in different subject contexts.

- Development of Student ICT skills
One of the desired outcomes of GY 201:
Methods of Geographical Analysis is the
development of ICT skills for use both
within the subject and more widely. Use
of this software made a contribution
to the achievement of this outcome.
The work was completed by the vast
majority of the class of 270 students.

- Software development
In addition to refining and improving the
performance of the first version of the
software an Android mobile phone ‘app’was
also developed. This could be downloaded
and thenused to interact with the project by

up-loading images and comments to the site.

- Student learning
Students developed an appreciation of
landscape evaluation both from their
own experiences and by examining the
work of others. They also had to develop
the ability t o summarise/ identify the
main point of the work, as the ‘tweet’
allowed only 140 characters.

Project impact

Many students found the experience
positive and enjoyed that they had been
encouraged to explore theirownhome area
fromanew viewpoint or had broadened
theirunderstanding of different concepts,
by looking at varying interpretations
provided by colleagues. They also learned
avariety of technical skills, such as re-
sizingimages to facilitate up-load to the
site. The abilities to judge the work of
others (as well as their own) and to provide
helpful feedback were also developed.

Dr Alistair Fraser, Geography Department
alistair.fraser@nuim.ie

Dr Shelagh Waddington, Geography Department
Shelagh.Waddington@nuim.ie

Dr Aidan Mooney, Computer Science Department

aidanmooney@nuim.ie

Dr Susan Bergin, Computer Science Department
susan.bergin@nuim.ie

Amajor learning point was that collaboration
of this sortrequires patience and very clear
communication between partners, particularly
whenthey are bringing very different
understandings and knowledge. Essential
requirements are for clarity of guidance to
student participants and for user-friendly
technology. We also learned that enthusiasm
and awish to develop new approaches

to learningare stimulating and provide
encouragement for further‘experimentation’.

Theresource has potential for use inmany
other areas of the university as the software
may be used with any size of class and in

any subject where visual images are used
insome form of learning. Writing skills are

also developedinterms of summarising and
identifying key points, by using alow character
count for the'tweets'. Within Geography, it
has already beenusedinits earlier formatin
another aspect of the subject and could be
used, for example, in the introductory modules
infirst year to encourage students to begin to
examine their environment in a critical way.

Potential Future Developments

Asnoted above, the resource has potential
both for further development within the
university but it would also have much
wider potential. However, inits present
state, it would be difficult for the non-
specialist to do this. Further investment of
time and finance are required to take the
software to the next stage, where ageneric
interface for setup and operation would
be required so that the desired project can
be setup without technical assistance.
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