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Abstract

In recent years there have been a number of indications that there are issues with the provision of
feedback to students in Higher Education, for example the National Student Surveys, 2005 — 2008
QAA Institutional Audit Reports showed low levels of satisfaction with the feedback that students
received. .

The aim of the research undertaken in this thesis was to explore the issues with feedback from the
point of view of students, academics and institutions and to determine whether the provision of
feedback to students in an Institute of Higher Education enhances the learning experience of those
students, addressing the research question - can formative feedback enhance student achievement ?

The purpose in carrying out the research in this thesis is to use the results from the research to inform
and improve teaching practice in order to enhance student learning opportunities. The work is
important for students, staff, and institutions.

The research evidence from the literature suggests that “assessment for learning” and the provision of
formative feedback enhances the student learning experience. The “assessment for learning” (AfL)
approach is currently widely advocated in Higher Education. However, the quantitative data gathered
for this thesis suggests the impact of the AfL approach is not as positive as is suggested by the AfL
advocates.

The evidence in this thesis indicates that despite the provision of feedback to students there is little
indication that the student learning experience improves as a result. The quantitative analysis in this
thesis compared student groups, over a three year period, who had experience of formative feedback
and student groups who had not. The results, based on the summative assessment performance of
the student groups, suggest despite the development of formative interventions and detailed formative
feedback being provided to students there was little or no correlation between the provision of
feedback and the enhancement of student learning.

The qualitative findings from this thesis, based on pilot studies on the types of feedback students want
and a series of focus groups, suggest that students want and expect feedback. They want feedback
that they can understand and that they can use in their learning. However there are issues in the type
of feedback that is given to students.

The qualitative data indicates that there is a difference in perception between students and academic
staff on what constitutes effective feedback. The difference is mainly around the understanding of the
language used in the feedback but also the expectations of what to do with the feedback. Academics
expect students to use the feedback in feedforward for future learning, but students are unsure as to

what they should be doing with the feedback.

The data gathered in this thesis suggests that students want to use feedback to enhance their generic
academic skills rather than to “close the gap” on their subject knowledge and understanding. This
finding conflicts with current AfL literature; conjectures about the discrepancy are explored.

If formative feedback is to “close the gap” on student understanding students need to be encouraged
to engage with the feedback and guided in how use the feedback to enhance their learning. For
feedback to be valued by students the feedback needs to be high quality and be understandable. The
findings from the case studies are used to make recommendations for changes in academic practice
in the provision of feedback.
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Abstract

In recent years there have been a number of indications that there are issues with the provision of
feedback to students in Higher Education, for example the National Student Surveys, 2005 — 2008
QAA Institutional Audit Reports showed low levels of satisfaction with the feedback that students
received. .

The aim of the research undertaken in this thesis was to explore the issues with feedback from the
point of view of students, academics and institutions and to determine whether the provision of
feedback to students in an Institute of Higher Education enhances the learning experience of those
students, addressing the research question - can formative feedback enhance the student learning
experience and improve student achievement?

The purpose in carrying out the research in this thesis is to use the results from the research to inform
and improve teaching practice in order to enhance student learning opportunities. The work is
important for students, staff, and institutions.

The research evidence from the literature suggests that “assessment for learning” and the provision of
formative feedback enhances the student learning experience. The “assessment for learning” (AfL)
approach is currently widely advocated in Higher Education. However, the quantitative data gathered
for this thesis suggests the impact of the AfL approach is not as positive as is suggested by the AfL
advocates.

The evidence in this thesis indicates that despite the provision of feedback to students there is little
indication that the student learning experience improves as a result. The quantitative analysis in this
thesis compared student groups, over a three year period, who had experience of formative feedback
and student groups who had not. The results, based on the summative assessment performance of
the student groups, suggest despite the development of formative interventions and detailed formative
feedback being provided to students there was little or no correlation between the provision of
feedback and the enhancement of student learning.

The qualitative findings from this thesis, based on pilot studies on the types of feedback students want
and a series of focus groups, suggest that students want and expect feedback. They want feedback
that they can understand and that they can use in their learning. However there are issues in the type
of feedback that is given to students.

The qualitative data indicates that there is a difference in perception between students and academic
staff on what constitutes effective feedback. The difference is mainly around the understanding of the
language used in the feedback but also the expectations of what to do with the feedback. Academics
expect students to use the feedback in feedforward for future learning, but students are unsure as to

what they should be doing with the feedback.

The data gathered in this thesis suggests that students want to use feedback to enhance their generic
academic skills rather than to “close the gap” on their subject knowledge and understanding. This
finding conflicts with current AfL literature; conjectures about the discrepancy are explored.

If formative feedback is to “close the gap” on student understanding students need to be encouraged
to engage with the feedback and guided in how use the feedback to enhance their learning. For
feedback to be valued by students the feedback needs to be high quality and be understandable. The
findings from the case studies are used to make recommendations for changes in academic practice
in the provision of feedback.



Chapter 1 Introduction — Feedback and the Student Experience

1.1 Introduction

The Higher Education sector in the UK is moving towards greater accountability. The public spending
review, the changes to the university funding model and the increase in student fees all contribute to
the growth in accountability. Alongside this change in environment is the growth in student voice,
evidenced by the importance placed on student surveys such as the National Student Survey. One of
the strongest messages coming from the student voice is the dissatisfaction with the feedback on
assessment. Assessment for Learning as a “movement” has been discussed in the secondary school
environment and in Higher Education but there is little evidence to suggest that the main findings from
“assessment for learning” have been implemented widely or properly. This thesis seeks to examine
the nature of feedback provided to students and the impact that feedback can have on student
achievement and student learning when it is implemented in a Higher Education setting. The findings

from this thesis will be used to inform the literature and to make local improvements in practice.

The purpose of this Ed D thesis is to examine the impact of formative feedback on student learning
and student achievement. The objective in undertaking the thesis was to extend the author’s
understanding of their profession through research, evaluation and critical reflection on their practice,

with particular attention to assessment and feedback.

Assessment is an important part of the student experience and feedback is an important part of
assessment. For a number of years the provision of feedback to students has been recognised as a
crucial aspect of learning in Higher Education and many commentators on assessment suggest that
feedback is one of the main interventions by which student learning can be improved. The problem is,
and the main justification for this thesis, is that there is evidence to suggest that the quality of
feedback given to students is very varied. This thesis seeks to reflect on the author’s professional
practice in the provision of feedback, explore the problems associated with feedback, and investigate
ways in which formative feedback and formative assessment can be changed in order to improve the

student learning experience and levels of student achievement.

Feedback is an issue that has raised concern in the National Student Surveys in 2005, 2006, 2007
and 2008 in particular in terms of timeliness and quality of feedback. The QAA summary of

Institutional Audit Reports (2006) indicates that whilst there is a great deal of good practice in the



provision of feedback to students there are significant issues in the timeliness, consistency and quality
of the feedback in many Higher Education institutions. The concerns raised regarding feedback are all
the more worrying given the importance of feedback in pedagogic theory, summarised by Laurillard
(2002:61) with the suggestion that “action without feedback is completely unproductive for the
learner”. This thesis seeks to examine the nature of the feedback and ways in which students utilise
formative feedback (on both formative and summative assessment) and determine the impact of
feedback on student learning and student achievement. The thesis looks at the impact of formative

feedback on the achievement in subsequent summative assessment.

Hattie’s (1992) synthesis of 134 meta-analyses of the possible influences on achievement indicated
that feedback was amongst the most powerful influences on student achievement. There is a large
amount of literature on assessment — incorporating behaviourist, cognitive, constructivist, socio
cultural (situative) and post-modern approaches to education. Irrespective of the perspective of
learning which is adopted, feedback has a central role to play for the learner. Much of the literature on
assessment focuses on summative assessment but there is also a large body of literature centred on
formative feedback and on formative assessment. Brown (2001) suggests that “assessment defines
what students regard as important, how they spend their time and how they come to see themselves
as individuals”. Wiliam (2008) suggests that because assessment acts as the bridge between
teaching and learning it is the central process of teaching. Gibbs and Simpson (2004) suggest that
“assessment is seen to exert a profound influence on student learning: on what students focus their
attention on, on how much they study, on their quality of engagement with learning tasks, and,
through feedback, on their understanding and future learning”. Student learning is influenced by a
whole range of processes and activities one of which is feedback. The literature on feedback
suggests that students value feedback (Hartley, Skelton and Higgens, 2002; Weaver, 2006) but also
that not all feedback is perceived as useful by students (Black and Wiliam, 1998, Hounsell, Hounsell,
Litiens and McCune, 2005). In some situations students become confused because feedback can
raise more questions than it answers (Lillis and Turner, 2001). The issues raised by these authors will
be returned to and discussed in detail in chapter 3. Askew and Lodge (2000) suggest that feedback in
education is a complicated process and raises the concern that the complex nature of feedback is
rarely explored in appropriate depth. In this thesis the author seeks to identify and analyse the

complexities surrounding feedback in Higher Education.

The importance of feedback in the assessment process is indicated in the QAA Code of Practice on
Assessment (2000) where it is stated that it is incumbent on HE institutions to “ensure that
appropriate feedback is provided to students on assessed working in a way that promotes learning
and facilitates improvement”. In section 4.1 of the 2003 White Paper on Higher Education it is

suggested that “all students are entitled to be taught well and to be given the support they need to



learn effectively”. The subjects of the case studies in this thesis are situated in the Computing subject
benchmark area and the importance of feedback in computing is contextualised in the benchmark
statement indicating that students should “receive appropriate and timely feedback on all work and

this includes constructive feedback on coursework and project work” (QAA, 2007:8).

The importance of feedback to student learning is suggested by Chickering and Gamson (1991:16) in
their discussion on the principles of good practice in higher education and supported by Weaver
(2006:382) who argues that feedback can “assist in student learning”. The argument on the
importance of feedback to student learning is further emphasised in Hattie (1987), Black and Wiliam
(1998), Gipps and Stobart (2003), Gibbs and Simpson, (2004), Nicol and Macfarlane-Dick (2004,
2006), Hounsell, Hounsell, Litjens and McCune (2005), and Nicol and Milligan (2006). In Inside the
Black Box, Black and Wiliam (1998:1) claim that their study on formative assessment provides “firm
evidence that indicates clearly a direction for change which could improve standards of learning”, they
go on to make a plea that “national policy will grasp this opportunity and give a lead in this direction”.
However, the claims made by the advocates of formative feedback are contested by the other
authors, for example Smith and Gorard (2005). In their study Smith and Gorard (2005) found that the
provision of formative feedback potentially had an adverse impact on learning outcomes. On the other
hand Smith and Gorard’s work was criticised because the difference between the control groups and
the treatment groups was the omission of grade marks rather than a difference in the provision of
formative feedback. The lack of consensus indicates that the impact of formative feedback is not
particularly well understood. It is hoped that the findings of this thesis will contribute to the general

debate on the effectiveness of “Assessment for Learning”.

Whilst this thesis makes no claims as to influence national policy it is hoped that the reflection on the
author’s practice and the results from that reflection will be generalised and rolled out across the
author’s own department and institution. The findings of this thesis will be shared with the Computer
Science community via the Higher Education Academy subject centre for Information and
Communication Science, the Council and Heads of Computing’s (CPHC) Learning Development
Group and through presentations at conferences such as the Frontiers in Education Conference,

ITICSE and Informatics Education Europe.

A number of studies show that students appreciate and want good feedback (Hyland 2000;
O’Donovan, Price and Rust 2000; Higgins and Hartley 2002) but there are many indicators which
suggest that they are not satisfied with the feedback (or lack of feedback) that they receive. The
National Student Survey results (2005 — 2008) show that students are not satisfied with the amount of

formative feedback they get, and what they do get is not helping them as much as it could do.



The literature on feedback suggests that formative feedback is potentially a powerful and potentially a
constructive learning tool although there are counter claims such as in Crisp (2007:571) who argues
that “providing feedback alone is not sufficient to effect higher standards of work by students”, Crisp
goes on to assert that there is only limited evidence to suggest that students respond to feedback by
making changes to their learning or understanding or future study which are consistent with the intent
of the feedback received. The hypothesis in this thesis is that formative feedback can make a
difference to student achievement and can enhance the student learning experience. The study
examines groups of students who have had different levels of formative feedback and compares their
levels of student achievement and their perceptions of the ways in which feedback has had an impact

on their learning experience.

The provision of feedback is a significant challenge facing educators. There are many aspects
associated with the challenge of providing timely and quality feedback for students in order for
students to derive the greatest benefit to their learning from that feedback. Feedback is a key aspect
in assessment and is fundamental in enabling students to learn from assessment, (Hattie, 1987,
Stefani, 1998, Sadler 1998, Black and Wiliam,1999, Pellegrino, Chudowsky and Glaser 2001, Yorke,
2003). Formative feedback can be given on formative assessment activities and on summative

assessment activities.

For the purpose of this thesis any task that creates feedback (information which helps student learn
from formative or summative activities) or feedforward (information which will help student amend or
enhance activities in the future) to students about their learning achievements can be called formative
assessment. In the literature on feedback the majority of writers focus on feedback to students being
given in response to student assessment. However, there are many forms of feedback on learning,
which do not necessarily relate to assessment — ranging from feedback on work in progress (eg
during lab work) to more generic feedback on well a student is performing on their course of study (eg
pastoral feedback in personal tutorials). All learning and teaching interactions between teacher and
student in Higher Education (and between students and other students) are to some extent formative

in nature — the critical discussion on formative feedback will be expanded on in chapter 3.

Opportunities for teaching staff to give formative feedback to students arise in a wide range of
activities and interventions; including informal interactions, classroom situations, one to one tutorials,
formative assessment activities, online learning, groupwork, as part of the process of summative
assessment and work based placements and other work based learning. In some disciplines, such as

the performing arts, sports and design there are opportunities to provide highly individualised



feedback which takes into account the students’ previous developments, and uses this as the starting
point for assessing progress or improvement of skills, knowledge and competence, this is referred to
as ipsative feedback. Each of the different types of activities provides opportunities for formative

feedback and can contribute to students’ formative development and learning.

Formative feedback can take a range of formats, including;

e Tutor written feedback (a review of the literature on formative feedback suggests that the
student perception of feedback centres mainly on written comments provided by academics
on summative coursework assignments);

e Tutor verbal feedback (can be group or one to one);

o Self assessment and reflection (reflection as feedback to self); and

e Peer feedback.

There are many variables which potentially have an impact on student learning and formative
feedback is only one of these variables. Other variables include quality of teaching, student

motivation, learning environment and peer pressure.

1.2 The Study

The purpose in carrying out the research into the impact of formative feedback on student learning
was to use the results from the research to inform and improve teaching in order to enhance student
learning opportunities and improve student achievement. The aim of the thesis was to determine
whether formative feedback has a positive impact on student learning and whether the provision of
formative feedback can improve student achievement.

This thesis focused on written formative feedback on formative assessment and summative
assessment activities — initial indications suggested that this was the type of feedback that students
placed most emphasis on. The following figure, adapted from Wiliam (2008) indicates, via the red

ovals, the main areas of interest in the thesis.

Aspects of Formative Assessment
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Figure 1.1 Aspects of Formative Feedback and Areas of Research for this Thesis, adapted from

Wiliam 2008

One of the aims in undertaking this thesis was to reflect on the author’s practice, based on Schon’s

(1995) model of reflection. It was intended to use the outcomes from the reflection to act as a catalyst

for change in enhancing assessment and feedback in the author’s institution.

The focus on improving professional practice from the author’s personal perspective sought to adopt

the Staff and Educational Development Association (SEDA) values of:

¢ Understanding how people learn,

e Developing scholarship professionalism and ethical practice,

e Working in and developing learning communities,

o Working effectively with diversity and promoting inclusivity,

e Continuing reflection on professional practice

e Developing people and processes

In order to facilitate a process of critical reflection on the author’s practice an action research

methodology was adopted. The rationale for choosing action research and the research design

associated with the action research are discussed in chapter 4.



The principles of action research adopted in this thesis include the concept of reflective practice. The
action research and reflection on that action research were used to consider practice and also provide
a contribution to the field of assessment and feedback in Higher Education. As Schon (1995:19)
argues “we should think about practice not only as a setting for the application of knowledge but also

for its generation”.

The research carried out for this thesis compared 2 groups of students studying on similar but
different programmes on the first year of their programmes at university. One group was given extra
formative interventions, in particular formative feedback. Data has been gathered on cohorts of
students over three academic years, 2006, 2007 and 2008. One of the groups, the computer forensics
students, was examined further in their second year of study, comparing two modules, one where
there was formative feedback and one where there was little feedback. Data was gathered for second
year cohorts in 2007 and 2008. The effect of the formative interventions has been measured in
student perception (qualitative) and summative achievement (quantitative) at module and at

programme of study levels.

There are a series of expectations and perceptions of many HE ‘stakeholders’ for teachers to
consider. Stakeholders in assessment (formative and summative) include students, academic
colleagues, education managers, external examiners, professional bodies and agencies such as the
Quality Assurance Agency. Each stakeholder has a different view on the purpose of assessment
activities and potentially a different view on what constitutes appropriate feedback, this is discussed in

more detail in the literature survey in chapter 3.

The aim in this thesis was to examine the ways in which students utilised formative feedback (on both
formative and summative assessment) and determine the impact of feedback on student learning.
The thesis looked at the impact of formative feedback on student achievement (through summative

scores) and student attitudes to assessment and learning.

The objective in this piece of research was to compare the summative performance and the student
perception of learning between groups of students who have had different experiences and levels of

formative feedback in order to critically examine the impact of formative feedback on student learning.



This was carried out so as to inform practice, provide evidence for critical reflection and lead to a

change in professional practice (initially by the author) in the domains of assessment and feedback.

The research question to be addressed in this thesis was — Can formative feedback enhance student

achievement?

1.3

Benefit to Society and Academic Community

It is hoped that there will be a number of benefits at a number of different levels from the research

presented in this thesis;

a)

a better appreciation of whether the provision of formative feedback has an effect on student
learning and student achievement. The literature advocates the importance of assessment
and feedback and suggests that there is evidence that feedback can have a positive impact
on student learning, but there is also contradictory evidence suggesting that there is no
correlation between feedback and learning. It is hoped that the case studies in this thesis will

enhance the understanding of the relationship between feedback and learning;

a better understanding of how students learn from formative feedback, which aspects of
feedback are beneficial to students and which characteristics of feedback should be promoted

and encouraged in staff development to enhance the student learning experience;

a better understanding of where academic staff should focus effort on feedback, how
feedback relates to learning and how assessment design might be enhanced. This is
particularly linked to issues around workload, the timing of feedback and the skills required by

academic staff to provide constructive feedback;

the provision of data on formative feedback which can be used to help reconceptualise

student feedback and promote the concept of generating feedback to enhance student



learning — this aim builds on the “assessment for learning” ethos advocated by, amongst
others, Black and Wiliam (1998);

e) the nature of the Ed D and the development of professional practice means that (at least at
the local level) there is evidence which can be used to reflect on the author’s professional
practice in the provision of feedback. The information from the thesis will also act as a case
study in encouraging others to reflect on their professional practice and as an instrument in

future staff development activities in the author’s department.

1.4 Structure of Thesis

Chapter 1

This chapter introduces the topic to be studied in the research and indicates the potential benefits to

society and the academic community as a result of the study.

Chapter 2

In this chapter the subjects of computer science and computer forensics are put in context, discussing
the nature of both subjects, outlining the differences and indicating the programme structures of the
two programmes used in the case studies. The way the study fits into the nature of the two computing
programmes is included in this chapter. The higher education environment in which the study is set is
described and issues associated with the academic calendar in the context of the study are

presented. The way the study fits into the author’s institution is discussed in this chapter.

The rationale for considering feedback as an issue worth studying is presented and an examination of

secondary data from the National Student Survey is included.

The nature of students reading for a degree, student motivation and why students want feedback are
introduced. It is important to understand these issues and the impact they have in a study into the

impact of feedback on student learning

A separate section on plagiarism is included because of the importance of plagiarism in higher
education and because, although not central to this thesis, there are potential benefits arising from a

study on formative assessment and formative feedback in understanding why students plagiarise.

Chapter 3



In chapter 3 a review of the literature on assessment and feedback is presented. The purpose of the
literature review is to utilise the literature on assessment and feedback in order to shape the research
question addressed in the thesis, identify topics to gather data on and to consider the educational
issues surrounding formative feedback and formative assessment. In the literature review feedback
themes such as timeliness, quality and feedforward are considered. The issues associated with the
ways in which students engage, or don’t engage, with formative activities is discussed in this
chapter, and the issues associated with engagement, or lack of engagement, are introduced. The
nature of dialogue associated with the provision of feedback and the potential benefits associated with

dialogue are discussed with reference to the literature on feedback.

The findings from the literature review are used to shape the research questions in this study.

Chapter 4

This chapter focuses on the research methodology and the research design. The research question
is discussed in detail and supplementary research questions identified. The rationale for the
methodology and the research design are critically discussed and justified. The chapter concludes
with a discussion on the ethical issues and ethical considerations taking into account throughout the

project.

Chapter 5

In chapter 5 there is a discussion of the initial studies used to provide the basis for the classification of
feedback types which are subsequently used in the formative interventions and in the analysis in
chapter 6. The initial studies also provide an initial indication of the issues associated with the

provision of feedback.

The “shape” and structure of the research design are explored in the context of the action research,

the quantitative analysis, the case studies and the discussion groups.

Chapter 6

In chapter 6 an analysis of quantitative and qualitative data gathered to address the research question
is presented. The objective was to determine whether the formative interventions had an impact on

the student learning experience and the levels of student achievement.

The main quantitative statistic for measuring impact was the summative performance of the students.
The analysis of the quantitative data compared the relative performance of the various groups of
students, normally comparing one group who had received a formative intervention with a group who

hadn’t. The problems associated with the analysis of the quantitative data are presented.



The nature of the case studies and the ways in which the data from the case studies was utilised and

analysed are presented in this chapter.

Chapter 7

The purpose of chapter 7 is to bring together the findings of the thesis and suggest recommendations

and opportunities for further work in the topics of formative assessment and formative feedback.

The chapter summarises the findings of the research and indicate where the research potentially adds

value to the academic community.

An evaluation of the project is presented indicating the subjects of importance in feedback.

The chapter brings together the conclusions from the research and finally an indication of potential

areas for further work in the subject area of assessment and feedback are identified.



Chapter 2 Context

2.1 Introduction

In this chapter a discussion on the subject background to the environment of the two groups in the
study, computer science and computer forensics, is given, briefly looking at the underpinning
principles of both subjects. The structure of the programmes used for the case study groups is
outlined. The way the study fits into the nature of the two computing programmes is included in this
chapter. The higher education environment in which the study is set is described and issues
associated with the academic calendar in the context of the study are presented. The way the study

fits into the author’s institution is discussed in this chapter.

The context of the case studies used in the thesis are introduced in this chapter in order to provide the
subject context of the case studies. The case studies are based on the author’s teaching experience
at Northland University, and the data used in the thesis have been gathered from students studying
computer science and computer forensics at Northland. The nature of computer science, computer
forensics and comparisons between the two are included in the following sections. However, since the
initial data have been gathered the author has changed jobs and moved to the University of
Southland. Therefore discussions on implementation of strategy and change management are based
on experiences at Southland. This has not been an ideal situation from the viewpoint of the author
and in terms of following up issues identified in the study. However, the case material gathered at
Northland has been utilised in attempting to enhance the author’s current teaching practice at the

University of Southland.

A discussion on the learning environment for students in order to set the context for formative
assessment and formative feedback is presented. A brief analysis of student motivation is included in
this chapter because feedback has the potential to have a significant impact on student motivation
both positive and negative. In the examination of the environment for the enhancement of learning a
brief introduction on and why students want feedback is included in this chapter — this topic is

returned to in greater depth later in the thesis.

The chapter concludes with a discussion on the management in the context of formative feedback

and formative assessment.



Figure 2.1 illustrates the environment in which feedback is considered in this thesis. The diagram
indicates the range of stakeholders who have an interest in feedback and the range of perceptions
and expectations which make feedback a complex subject to study.
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Figure 2.1 Context of Feedback in Higher Education

2.2 Higher Education Environment

In the UK students in Higher Education continue to be given a classification (even a pass / fail
decision requires a summative judgement) on their awards and as such there is at some point some
level of summative assessment for purposes of academic judgement (see discussion in chapter 3 on

purposes of summative assessment).

Ramsden (1998:14) suggests that the Higher Education environment is undergoing a “fundamental

change from an elite system of Higher Education, largely confined within national boundaries, to a



mass Higher Education system in a global business. Numbers, finance, structure, purposes, students,
governance, confines, technologies, the amount of available knowledge and its diversity have all
changed.” Although Ramsden was writing in 1998 the environment of change continues to be a
significant factor in Higher Education — for example legislation such as the Bologna Declaration
(1999) will ensure that change in Higher Education is a continuous challenge. Much of the change is
often contradictory — for example, making Higher Education accessible to everyone and at the same

time introducing rises in student fees.

Government policy has a target to increase participation in Higher Education to 50 per cent of 18 — 30
year-olds by 2010. The Higher Education Statistics Agency (HESA) statistics indicate a 28% rise in
the undergraduate student population in the UK between 1996/97 and 2004/05 and the growth
continues despite the Higher Education Funding Council for England (HEFCE) setting number caps
for 2009. Students continue to be recruited to universities on merit but from an increasingly diverse
variety of academic backgrounds, thus resulting in large groups of mixed ability and diverse learning
experiences. Teaching large numbers of mixed ability students presents a significant problem in

terms of assessment and the provision of feedback.

There are a large number of changes currently taking place in Higher Education and it could
reasonably be expected that assessment and feedback should be part of that change — for example,
designing assessments which are manageable from a workload point of view, robust (valid and
reliable) from an academic quality point of view and effective as learning mechanisms for students.
However, as Gibbs (2005) suggests there has not been a significant change in assessment practices,
the amount of summative assessment has not been reduced and the increase in student numbers
has not been taken into account in terms of assessment. As a result assessment takes up a

proportionately larger amount of time (for students and staff) and cost than it ever did before.

As with all educational developments and activities it is important to consider the nature of formative
assessment and formative feedback for diverse student groups taking into account legislation such as
the Disability Discrimination Act (1995) and the Special Education Needs and Discrimination Act
(SENDA) (2001).

Formative assessment and formative feedback provide an opportunity to address inclusiveness and
diversity. There has been a large amount of work on diversity undertaken by the HE Academy (for

example, HEFCE, 2002; HE Academy, 2006) and from organisations such as the National Disability



Team (see http://www.techdis.ac.uk). However, the vast majority of this work focuses on teaching

practice or on summative assessment rather than on formative assessment or formative feedback.

As student numbers in Higher Education have increased (Dearing Report 1997, Education White
Paper 2003) there have been changes in the nature of Higher Education and economies of scale in
learning and teaching methods — for example, larger classes, reduced contact hours and e-learning.
However, some have argued (Gibbs and Simpson, 2004) that the economies of scale have not been
achieved in assessment. According to Gibbs and Simpson (2004) this means that there is a huge
pressure on teachers and students in dealing with the amount of summative assessment and that
these pressures are to the detriment of the student learning experience. Not only does it mean that
students are driven by summative assessment, but that summative assessment will curb other
learning activities such as wider reading, groupwork and formative activities. In addition to this, Glover
and Brown (2006) argue that the burden of the amount of summative assessment will mean that

feedback is too slow and lacks the necessary quality to be effective.

In the current environment of mass Higher Education, there are staff student rations of 21:1 (AUT
2005), 27:1 (BCS AAC 2009) or even 35:1 (BCS AAC 2010), there is an increasingly diverse student
body, there are many teaching pressures on staff, there are a wide range of bureaucratic demands on
academic staff and there is an expectation that staff participate in research. Fitting the demands of
timely and high quality feedback into an already full workload is a dilemma for academic staff. Carless
(2006) indicates that managing time and workloads are significant challenges in the provision of
feedback. This is particularly so when there is an aspiration to increase the quality, timeliness and

regularity of feedback.

2.3 The Position of the Study in the HE Institution and the Computing Programmes

The study presented in this thesis is set in one School at the University of Northland. At the time of
the study there were 9 Schools in the University. Each School had an Associate Dean (AD) for
Learning and Teaching — the author was AD for Learning and teaching in his School. As part of the
professional duties associated with the AD role there was an expectation from University
management that consideration would be given to improving assessment and feedback. The author
was also charged with chairing the University’s Assessment Enhancement Group. The remit of this
group was to review good practice in assessment and work alongside the Assessment for Learning

Centre for Excellence in Teaching and Learning (AfL CETL) which was housed at the University of



Northland. Therefore this study was placed as an empirical study which would be shared with

colleagues in the author’'s School and University as a basis for discussion.

The evidence from the 2005 National Student Survey suggested that Computer Science did not rank
highly as a subject area in the provision of feedback to students. Whilst there were at the time (and
still are) many other issues in the Computer Science discipline the provision of feedback was one

which was an issue from the student perspective.

The author was able to use his influence as chair of the Council of Professor and Heads of Computing
(CPHC) Learning Development Group (LDG) to ensure that the provision of feedback was on the
national computing agenda. It was hoped that the findings from this study would be used as part of

the enhancement discussion in the Computer Science discipline.

24 The Computing Programmes used as Case Studies (BSc Computer Science and BSc

Computer Forensics)

2.4.1  Nature of Computer Science

Computer science is a very diverse subject which is evolving and developing very quickly. This is
reflected in the wide range of titles and curricula that are offered by Higher Education institutions
(HEIs) in the UK. There is a computing benchmark document (2000) which has been revised and
updated (2007) which outlines the possibilities for content of degree programmes. In addition there
are professional bodies (for example the British Computer Society and Institute for Engineering and
Technology in the UK) who specify the expectations of degree programmes when fitting to the

professional body criteria.

Computer science is concerned with the understanding, design and exploitation of computation and
computer technology, blending theoretical aspects of computing (also underpinning theories from
related disciplines such as mathematics, physics, electrical and electronic engineering, psychology
and business) with the practical solution (normally a computing solution) to problems in a range of

diverse environments from business, industry, education and society. Practical solutions often, but not



always involve the development of a computing system or information system. Computer science
encourages students to develop an understanding of systems and their operation — studying in depth

what systems do or the way in which systems might be used.

The fundamental principles of computer science are utilised to underpin the concept of computational
thinking. Computational thinking is the bedrock of computer science programmes. Computational
thinking provides students with the skills and understanding to create and make use of different levels
of abstraction, to understand and solve problems more effectively through a process of thinking
algorithmically and applying mathematical concepts such as induction to develop more efficient, fair,

and secure solutions.

The subject promotes innovation and creativity where the rapid change of technology can be utilised
and exploited. At the same time there a disciplined approach to problem solving which embeds the
need for the production of high quality solutions. Computer science programmes normally include
concepts associated with the analysis and design of computer systems, problem solving, the nature of
information and information processing and a series of levels of abstraction from which computation
can be viewed. All of these areas require regular feedback to students to ensure students are learning
about and understanding the subject matter. Computer science programmes typically include the
study of the nature of computation and effective ways to exploit computation — often referred to as

computational thinking. The main characteristics of computational thinking include:

e algorithmic thinking (including recursive, distributed and parallel possibilities);
e recognition of the relationships between the concepts of specification, program and data (in
all its forms);

e understanding the concepts and power of abstraction.

2.4.2  Nature of Computer Forensics

Computer forensics is defined by Bates (1997) as the “scientific examination and analysis of data held

on or retrieved from computer storage media for the purposes of presentation in a court of law,



together with the study of the legal aspects of computer use and misuse”, focuses on the collection,
preservation and analysis of digital evidence in resolving computer crime. The timeliness of Bates’
definition is apparent in a more recent definition (Gottschalk Liu, Datham, Fitzgerald and Stein, 2005)
as “computer forensics deals with identifying, preserving, recovering, analysing and documenting
computer data allegedly used in crimes committed using computers”. The nature of any computer
forensics investigation very much depends on the components of the particular case. However, as a
result of the forensic nature (for use in legal argumentation) there is a need to establish a set of facts
about what happened. In computer forensics this can be based around the state of the systems
affected, either in terms of changes to the system or in terms of who changed what in the affected
system and at the same time applying principles, theories and techniques from computer science and

forensic science.

Computer forensics is the generic name for the analysis and reporting of findings from the forensic
analysis of all computer or digital-related media. This not only includes PC/Laptop or Server hard
drives but also other storage devices such as USB drives, MP3 players, memory cards, portable
media and data gathered via network analysis. If data is stored digitally then it can be imaged and
analysed using computer forensics techniques and tools. Digital evidence can be used to show that a
crime has been committed, identify suspects, defend innocent parties, or help understand the motives
and intent of individuals involved in cybercrime. Computer forensics is an example of a computing
subject that takes one very specific aspect of computing and covers it in great depth. Whilst computer
forensics derives principles from forensic science and computer science, there is a growing “common
body of knowledge” (Rogers, 2003) which establishes computer forensics as a unique area of study.
There is an expectation from students studying on computer forensics programmes that they will tend
to seek employment opportunities in the specialist area. Computer forensics makes use of a number
of the fundamental principles of computer science, for example how computers work, how data is
stored and managed, how information is organised and how computers communicate over networks.
Computer forensics makes use of the fact that every action and transaction on a computer is
recorded, usually to a ‘log file’ which provides a list of transactions with important forensics
information such as a time stamp. In addition to utilising the principles of computer science, computer
forensics draws from a number of other disciplines. Computer forensics students make use of
principles from criminology (understanding criminal justice system issues, motivation for undertaking
computer crime); forensics science (determining significance of evidence; reconstructing fragments of
data and drawing conclusions based on evidence found through hypothesis generation and
confirmation); law (awareness of legal expectations and constraints) and mathematics (analysis of

data, probability, etc.).



Computer forensics is much more than turning on a computer, making a directory listing and
searching through files. There are rigorous processes and procedures which need to be followed in
the identification, collection and analysis of data as evidence. It is very easy to ‘contaminate’ a
suspicious situation by ‘looking to see what’s wrong’ and by ignoring the principle, taken from forensic
science, of ‘do no harm’. In the UK, for instance, the procedures for the collection of evidence are
defined in the Association of Chief Police Officers (ACPO) Good Practice Guide for Computer Based
Evidence (2003). Evidential integrity and evidential continuity are the underpinning principles of
computer forensics — there is no expectation that these principles would be included in a computer

science curriculum.

The focus in the application of computer forensics has tended to centre on the resolution of legal
cases associated with criminal activity in computing (ranging from economic fraud and computer
misuse to identity theft and pornography) or in employment tribunal related activities such as
disciplinary cases of computer misuse in organisations (for example e-mail harassment or false
overtime claims). Gallegos (2005) argues, however, that “computer forensics is not only used for
cybercrime cases, but the techniques and methods are also adopted for non-investigative purposes”.
Barbin and Patzakis (2002) suggest that computer forensics is “transitioning from an investigative and
response mechanism to one of prevention, compliance and assurance”. Of course whilst the
emphasis tends to be on finding perpetrators of computer crimes, misuse and other misdemeanours,
computer forensics can be used to prove the innocence of an accused person, just as good records

management can demonstrate good management and good governance.

Computer forensics involves the examination and assessment of digital evidence. Computer evidence
and digital evidence are like any other forms of forensic evidence; in order to be valuable to an
investigation the digital evidence must be: authentic, accurate, and complete, (having evidential
integrity), be convincing to juries and conform with UK (and possibly European) law and legislative
rules. Some commentators (for example, Chisum, 1999) have defined digital evidence as being data
that is stored or transmitted by a computer, which is used to uphold or dispute an hypothesis on how
a crime occurred. Chisum (1999) has suggested that this data can be used to understand decisive

aspects (intent, alibi, etc.,) of any computer crime committed.

Chisum'’s definition is taken a little further by Carrier and Spafford (2003) who have suggested that
digital evidence that can be used to establish whether a crime has been committed, can also link the
victim and the crime, and hence identify the link that exists between the criminal and the crime.

However, it should be noted that Carrier and Spafford (2003) are assuming that evidence is used to



prove the existence of a crime, but the principles of computer forensics and digital evidence can also

be used to prove the non-existence of a crime and / or innocence of those accused of a crime.

2.4.3 Differences between Computer Science and Computer Forensics

The argument that the defining principle of computer forensics is the gathering of evidence (albeit
digital evidence in a computer science domain and a computing environment) for presentation in court
supports the argument that computer forensics has a different focus to the discipline of computer
science, however, some writers such as Cooper (2005) argue that it is “unclear whether digital
forensics [computer forensics] represents the emergence of a new academic discipline rather than a
specialisation within computer science”. Armstrong and Jayaratna (2004) suggest that “computer
forensics requires a specialist computer knowledge”. In order to undertake computer forensics
investigation there is a need to be able to understand and apply the fundamental principles of
computer science, for example how computers work, how data is stored and managed, how
information is organised and how computers communicate over networks. Whilst there is the need for
students of computer forensics to understand the principles and fundamentals of computer science it
is a different discipline summarised by McKemmish (1999:1), “the feature of forensic computing
[computer forensics] that sets it apart from any other area of information technology is the

requirement that the final result must be derived from a process which is legally acceptable”.

Both programmes comply with Higher Education Funding Council for England (HEFCE) regulations,
the National Qualifications Framework, the Quality Assurance Agency (QAA) Computing Benchmark
Statement and the British Computer Society (professional body for computing in the UK)
expectations. In addition the computer forensics programme has embedded the Association of Chief
Police Officers (ACPO) guidelines for handling digital evidence (ACPO, 2003) in the design of the
programme. Currently there are no specific regulations from forensic science professional bodies for
computer forensics programmes, but it is expected that this will change in the next few years. Already
the Council for the Registration of Forensics Practitioners (CRFP) has begun to allow computer
forensics practitioners to apply for individual registration (Everett, 2005), and is expected that bodies
such as the CRFP will begin to move towards accrediting computer forensics programmes.

There is a large amount of overlap between the programmes included in this study. The computer
forensics programme utilised the existing computer science programme as the starting point for

design of the programme. In the first year there are 100 out of 120 credit points in common, 60 in the



second year and 40 out of 80 in the final year. The remaining 40 points in the final year is given over
to an individual project and there is an expectation that the project is subject specific — so for a

computer forensics degree a computer forensics project would be undertaken.
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Figure 2.2 Programme Structures

As a result there is a large amount of commonality in the learning, teaching and assessment methods
that both sets of students have access to. However, the different subject matter associated with
computer forensics allows for differences in pedagogic approach. For the purposes of this thesis the
intention has been to provide higher (greater quantity) levels of formative feedback, both in terms of
feedback on formative assessment and in terms of formative feedback on summative assessment to
the computer forensics students in order to try to isolate the impact of formative feedback, using the

computer science group as the control group.

In order to teach computer forensics in as realistic a setting as possible a computer forensics
laboratory was commissioned at the outset of the programme to provide students with opportunities to
develop practical skills and techniques using computer forensics tools in a safe and secure
environment. Specific hardware requirements (such as write blockers — to enable read only imaging)
were included in the specification of the laboratory. Although the laboratory is networked (to facilitate
network forensics) the laboratory is not connected to the university network. The computer forensics
laboratory also acts as a base room for the computer forensics students helping to build a peer
support culture and a cohort identity. This is potentially a variable which has an impact on computer

forensics students and the computer science students do not have access to a base room.

Student expectation dictates that computer forensics resources will include the most up to date
technology. If learning resources and technical facilities are outdated, shabby or unreliable some
students may become disaffected or de-motivated. Many students have their own PCs, which are
often of a higher specification than can be provided by universities. This has advantages in allowing
them to choose their place of study but may raise other issues such as managing software copyright.
This is particularly an issue in computer forensics where the industry standard software, EnCase from
Guidance Software, has expensive licences and requires high specification PCs in order to work. The
need to have access to such software encourages students to come in to the university to use the
facilities outside of timetabled class sessions.

There is a need to take into account the differences between the subjects, the different expectations
and motivations of students and the different pedagogic approaches when studying the impact of
formative feedback. However, for both computer science and computer forensics students there is an
element of feedback built in to many of the tasks that they undertake as part of their skills
development, see Appendix 1 for typical examples of the feedback they get as common tasks in both

disciplines.



25 Why Feedback is an Issue

In analysing the impact of feedback on student learning and achievement it is worth asking why
academics or Higher Education institutions should care about student learning. The question of caring
about student learning can be addressed at a number of levels, national, subject based, institution
based and department based as well as at the individual student levels. As well as the moral
responsibility for academics to consider the quality of student learning and levels of achievement
there are a number of pragmatic economic reasons as to why care should be taken when considering
the quality of student learning and the achievement of students. As indicated in the discussion on the
Higher Education environment there is an increasing amount of competition between institutions and
one way to differentiate from competitors is to be able to show that the institution cares about the

quality of its learning.

There are financial incentives to ensure that students progress in their studies and do not fail or drop
out, so there is a need to care about learning from that perspective. At national level better learning
and higher levels of graduate achievement should be of benefit through the quality of the graduates.
At the national subject level it is important that consideration is given to the process of learning in
order to ensure the well being of the computer science discipline. At institutional level “better” quality
of learning and “better” opportunities for learning will potentially mean more students enrol on
courses and more students complete their programmes of study (this has been a particularly
important issue recent times in the computing disciplines). The quality of learning is assessed in a
number of ways for example QAA Institutional Audit, Professional Body Subject Review and external
examiner reports as well as by examining the employability of graduates. One of the measures used
in national league tables such as the Guardian and Times Higher Education Supplement is student
achievement (measured by percentage of 1 and 2.1 degrees on undergraduate programmes). At
departmental level the success of the department, and therefore viability of the department, is

measured by the university executive through enrolment and retention / progression figures.

Feedback is an issue in Higher Education for a number of reasons, which include:

o lack of feedback (National Student Survey results);

e poor quality of feedback, for example feedback with lack of constructive support or feedback
that is inconsistent or contradictory (NSS results; Black and Wiliam, 1998; Hounsell, Hounsell,
Litiens and McCune 2005) ;



e lack of student engagement with feedback, (Nicol anad Macfarlane-Dick, 2004; Gibbs and
Simpson, 2005);

¢ lack of understanding what students do with feedback or why they want feedback (see next
section), Lea and Street (1998); Black and Wiliam (1998); Nicol and Macfalane-Dick, (2004);

e increase in academic workload issues — in particular having the opportunity and space to

provide formative comments in a timely manner, (Carless, 2006; Glover and Brown, 2006).

It is not always the case that students are provided with feedback which allows them to learn from
their assessments, as the following instances illustrate. Nicol and Macfarlane-Dick (2004:11) suggest
that a great deal of “feedback information is often about strengths and weaknesses of handed-in work
or about aspects of performance that are easy to identify (such as spelling mistakes) rather than
about aspects that are of greater importance to academic learning but that are more abstract and
difficult to define (such as strength of argument)”. Mutch (2003) has found that feedback is often

categorical in tone and not particularly explicit.

There are examples from the literature which illustrate that feedback is used inappropriately either to
enhance the power relationship between tutor and student or as a means of introducing tutor bias. It
is difficult to ensure that feedback is fair and fairness of feedback is one of the main concerns that
students raise about the problems with feedback according to Holmes and Smith (2003). Fairness can
also raise a different issue when the feedback might actually be inappropriate. Pelligrino (2001) cites
the examples of tutors providing positive feedback to make students feel better or encourage students

irrespective of the quality of the work being assessed.

One of the concerns raised in the feedback from the National Student Survey is that there are cases
where students are provided with no feedback at all on their work. If students aren’t provided with any
feedback at all then it is certainly the case that students will not learn anything from the feedback. Not
giving students any feedback will also potentially have an adverse impact on their motivation and will

discourage students from participation in future assessments (either summative or formative).

The quality of feedback provided by tutors (or lack of quality) is a further concern raised in the
National Student Survey. Poor quality feedback leads to the situation where the feedback won’t
contribute to student learning — especially when feedback is not constructive, isn’t understood by

students (Lea and Street, 1998), is too complex or is contradictory.



Poor quality feedback often contains contradictions and serves to confuse students rather than help
them. For example, giving students a comment of “good work” along with a numeric mark of 35% is
confusing for students and gives a mixed message. Is it “good work” or is it a failed piece of
assessment. Ambiguous feedback does not help students to appreciate how well or how poorly they
have performed in a specific task. Similarly ambiguous feedback does not help students to

understand how to “close the gap” in their learning.

Related to the issue of contradictory feedback is the difference in approach and potential lack of
consistency in the provision of feedback between academics who teach on the same programme.
Lack of consistency can manifest itself as a problem either when a range of tutors are providing
feedback on one piece of work (which should be picked up during moderation but this is not always
the case) or between different modules on the same programme. Irrespective of how the situation
arises, getting different types of quality of feedback from different tutors can be off putting and

confusing for students.

One of the aspects of poor feedback is feedback which students think is unhelpful. Unhelpful
feedback can take a range of formats and is seen by students as part of the reason that they do not
engage with feedback. One of the worst forms of unhelpful feedback is feedback which is overly
critical of student work (being overly critical serves no constructive purpose and can be very
demotivating for students). Chamberlain, Dison and Button (1998) give a range of interesting
examples of feedback which is unhelpful for students such as unfocussed comments (for example
using terms like, “confused” or “generally sound” or “adequate” or “careful how you begin your
sentences”) or dismissive or sarcastic comments (for example “did you experiment to find all this?” or
“most of this is straight from the book”). These types of comments only serve to undermine student

confidence and give no regard for the time and effort students have put into the activity.

Feedback from students and indications from the literature (Cowan 2003, Race 2005) suggest that
giving feedback which is not timely is as bad as providing no feedback at all. Cowan (2003) suggests
that the most effective feedback is provided “within minutes” of students completing a task. Not
providing feedback on time really upsets students, will probably have minimal impact on their learning
(so all the work that academics put into giving the feedback is wasted time) and will almost certainly

become an issue which is reflected in student dissatisfaction.



As indicated in the next section students want to see the mark or grade for their assessed work.
However, Butler (1988) argues that students pay less attention to tutor comments and formative
feedback when they are given a numeric mark for assessments. As a result the students focus on the
numeric mark, often using it as a means of comparison with their peers, and do not try to use the
formative feedback to bridge the gap(s) in their learning or understanding. Craven, Marsh and Debus
(1991) found that feedback given in numeric form has an “especially negative effect on the self-
esteem of low ability students”. Black (1999) argues that the best approach in formative feedback is
not to use numeric indicators at all. The student perception of marks and grades is explored in

chapters 5 and 6.

Students don’t necessarily engage in activities the way academics expect them to and will act in
situations according to the way they see or value the situation. It is often the case that the activities
that are of value to students are not the same things that are of value to academics and vice versa.
Similarly it is not the case that every student will respond to feedback in the same way. Higgins et al
(2001:272) argue that different students are likely to “conceptualise feedback in qualitatively different
ways”. There is evidence in the literature to suggest that students do not always necessarily use
feedback the way academics intend (Maclellan, 2001) often not engaging with the feedback or even
reading it (Hounsell, 1987; Higgens and Hartley 2002) only using feedback to check their grade (Ding,
1998) and even when they use the feedback their interpretation of the comments is understood
differently to the way the academic providing the feedback intended (Channock 2000; HiggensHartley
and Skelton, 2001; Weaver, 2006).

A different set of reasons for feedback being an issue are raised when feedback is considered from
an academic perspective. Much of the academic staff concern focuses on workload issues and lack of
time to provide appropriate levels of feedback. Carless (2006) indicates that managing time and
workloads are significant challenges in the provision of feedback especially when there is an
aspiration to increase the quality and regularity of feedback. In addition to this, Glover and Brown
(2006) argue that the burden of the amount of summative assessment will mean that feedback is too

slow and lacks the necessary quality to be effective.

2.6 Why Students want Feedback



In order to understand how students make sense of feedback that is provided for them and appreciate
how they use the feedback there is a need to examine why students want feedback at all. There are
number of reasons why students want feedback — in summary these are: as an indication of how well
they have performed on summative assessments; as part of the learning process; as an indicator of
how they are doing; or as a contractual expectation. This section indicates the reasons that students
want feedback and also indicates why it becomes a problem when students don'’t get the feedback

they expect when they expect it.

As part of the indication on how well they are doing students want some indication of the quality of
their work and how this is valued (Higgins and Hartley 2002). It is often the case that students do this
by using the numeric mark or grade that tutors provide on student work as an indicator about their
performance in an assessment task, a view supported by a number of commentators including Ding
(1998), Adams Thomas and King (2000) and Duncan (2007).

Hall and Burke (2003:10) suggest that if students “know what to do to improve they can “close the
gap” between what they can do or know and what they need to do or know”. Hall and Burke go on to
argue that “it is better to focus on causes of success and failure than to praise performance on the
basis of the final product or completed task”. Providing feedback which allows students to “close the

gap” is part of what Yorke (2003) alludes to in his discussion of feedback changing student behaviour.

A great deal of recent literature on feedback focuses on the “assessment for learning” argument,
where students use the assessment activities as part of the process of learning about the subjects
they are being assessed on (Black, Harrison, Lee, Marshall and Wiliam 2003, McDowell, Sambell,
Bazin, Penlington, Wakelin, Wicks and Smailes e 2005). Wiliam (2008) suggests that learners do not
learn what they are taught and that there is a need for assessment to act as the bridge between
teaching and learning, and thus the central process of teaching. The focus of the assessment for
learning argument is that formative feedback will enhance learning and will encourage students to

engage with the feedback and make use of the feedback to enhance their learning.

Part of the “assessment for learning” argument is that feedback is provided to students through
feedback on formative activities or through comments on drafts for summative work as preparation for
summative assessment. Using feedback as learning for future assessment, (feedforward according to
Torrance 1993, Cowan 2003, Race 2005, Knight 2006, Hounsell 2006, Duncan 2007) raises the

question of timeliness of receiving feedback. This opens a new discussion on the structure of courses



and modules and whether there is the opportunity to use the first assessment in a module as part of
the learning for the second (assuming there is more than one assessment). The concept of
feedforward (Cowan, 2003) identifies the intention that comments on assessment (feedback) should
be used to inform students when it comes to the next assessment. However, feedforward, and
consequently the use of feedback for learning is potentially problematic when there is only one
summative assessment in a module. There are also potential questions about the way students use
feed forward between different modules in a programme of study (Gibbs, 2005). The issues

associated with feedforward are discussed in chapter 3.

Students use feedback to measure against the standard of academic work expected from them, both
in terms of summative performance and in terms of academic conduct in areas such as plagiarism. It
is often unclear to students what levels of depth and breadth they are expected to perform to. Even
when students are given assessment criteria, either generic or specific to assessment activities, they
have difficulty in interpreting what those standards mean. Rust, Prince and O’'Donovan (2003) argue
that students have problems in knowing what is meant by assessment criteria and appreciating the
detail of the assessment process. They go on to suggest that student learning can be improved
significantly by helping students develop skills in understanding assessment criteria. This subject is
explored in the discussion of the scenario of providing feedback on mock exam questions and then

discussing with students their interpretation of the formative feedback provided.

The current environment in Higher Education has been discussed in section 2.2 and one of the
aspects of the Higher Education environment is that students believe that feedback on assessed work
is part of their rights as a student, irrespective of the learning benefits associated with the provision of
feedback. Students feel that it is only fair that they are provided with feedback after they have put in
the effort to complete the assessment, students expect feedback as they “believe they deserve it” due

to the effort made in carrying out the assignment task, (Higgins, Hartley and Skelton, 2001).

The arguments so far have centred on the quality of feedback provided to students, but comments
from students about the feedback they expect (discussed in chapter 5) indicates that quantity of
feedback needs to be taken into account. Lunsford (1997) advocates that there should be a maximum
of three well thought out comments per essay or report. Lunsford also argues that feedback should
relate to students how the reader “experienced the essay..... rather than offer judgemental
comments”. The intention is that such comments help the student to engage in reflecting on the
feedback and trying to understand, as Lunsford puts it “the difference between his or her intentions

and the effects”.



There is also a consumerist expectation on the students’ rights in terms of the provision of feedback.
Higgins et al (2001) suggest that students view feedback as part of the service they have paid for.
Gibbs (2005) takes the consumerist awareness angle even further and suggests that it manifests itself
in an increasing amount of student complaint, appeal and even litigation. On the other hand a positive
aspect to come out of the concerns of contractual right in being given feedback is identified by Higgins
et al (2001) who suggest that the emerging consumerist awareness of students leads them to

understand the importance of feedback in their educational development.

Irrespective of why students want feedback or what students do with the feedback when they get it,
indications from students (for example through the National Student Survey) suggest that lack of

feedback, timeliness of feedback and quality of feedback are perceived by students as major issues.

2.7 Rationale for Investigating Feedback

Various sources of evidence, including literature, Quality Assurance Agency (QAA) reports and
student surveys including the NSS suggest that assessment and feedback are issues which have
constantly been identified by quality assurance reviews as being an issue. Improvement in
assessment and the associated feedback was identified in the review of QAA subject reviews as “the
single intervention by universities and colleges that would improve the quality of the student
experience”, (QAA, 2004:27).

A summary of the literature indicates that there are issues in assessment and in feedback that should
be explored particularly within the context of student learning. As indicated earlier assessment is key
in Higher Education (Brown, 2001; Gibbs and Simpson 2004) and feedback is essential to help
students learn from the assessment (Chickering and Gamson, 1991; Black and Wiliam,1998; Nicol
and Macfarlane-Dick,2004; Nicol and Milligan, 2006). As has been indicated earlier in this chapter the
evidence from the literature also suggests that feedback is an issue that is not particularly well
addressed in Higher Education (Erwin and Knight 1995; Stefani 1998; Young 2000; Higgins and
Hartley 2002; Hounsell, McCune, Hounsell and Litjens 2008; and Poulos and Mahony 2008).



The discussions earlier in this chapter on feedback, the problems with feedback and what students do
with feedback indicate that there are issues which need to be addressed and strategies developed to
propose changes in the way feedback is provided to students. Further evidence of the problems
associated with student feedback in HE can be obtained from an analysis of the National Student

Survey.

2.7.1  NSS Input

The National Student Survey (NSS) forms part of the Higher Education Funding Council for England’s
(HEFCE) Quality Assurance Framework (QAF) and surveys final year undergraduates in England,
Wales andNorthern Ireland. Surridge (2007:1) argues that NSS data is a “remarkably rich resource for
understanding students' experiences of their courses, in terms of teaching quality”. It is not the
intention in this thesis to undertake a full critical analysis of the NSS, however the NSS does provide
trend data which appears to concur with the issues raised in the literature, namely that assessment
and feedback are serious student issues and that the responses for computer science show that the

issue is important here too.

Recent scores in the NSS in 2005, 2006, 2007 and 2008 indicate that students perceive feedback to
be an issue. Whilst the NSS is only one source of secondary data it does appear to substantiate the
arguments raised in the literature that feedback on assessed work is an issue as far as students are
concerned. 57% of students who took part in the 2008 NSS indicated that they are not satisfied with
the standard of feedback they are receiving. Assessment and feedback on assessment have also
been highlighted in the National Union of Students’ ‘Student Experience Report’ indicating that poor
assessment processes and procedures are a concern for students and are potentially having a

negative impact on learning.

There have been many criticisms of the NSS calling into question the methodology of the
questionnaire (particularly around agree / disagree type questions), the veracity of responses (e.g.
issues with London Metropolitan and Kingston Universities allegedly “coaching” students), reported

low participation rates, and the validity of the information coming from the NSS (Harvey, 2008).



Harvey (2008) argues that the NSS should be used as an improvement tool, but that it is too
generalised for this to be the case. The NSS does not take account of the specific subject context or
the learning environment in the student responses. Prosser (2005) raises concerns about the value of
student surveys of teaching being used at all and advocates that they should be used with caution

when considering student satisfaction.

Despite the failings of the NSS there is a trend that is emerging over the 4 years of the study. The
NSS data suggests that there is a trend that the responses to the assessment and feedback
questions obtain the lowest scores. Figure 2.3 shows the percentage scores for the 6 areas from the
National Student Survey and the overall satisfaction score. The highlighted row indicates that in each
year feedback has been the lowest overall score. Irrespective of whether the NSS is an appropriate
tool it would seem that there are issues associated with assessment and feedback that require further

investigation. It is this further investigation that this thesis seeks to provide.

Assessment and feedback have consistently been the lowest ranked areas in the National Student

Survey — and hence the area for greatest student concern as can be seen in figure 2.3.

All Subjects — UK National

Questions % Average Agreement
2005 2006 2007 2008
1-4 The teaching on my course 80 81 82 84
5-9 Assessment and feedback 71 61 62 64
10-12 Academic support 75 69 71 73
13-15 Organisation and management 75 69 71 73
16 -18 Learning resources 79 78 80 81
19-21 Personal development 80 76 77 78
22 Overall satisfaction 80 80 81 82

Figure 2.3 National Student Survey Results — Overall 2005 - 2008

source http://www.hefce.ac.uk/learning/nss/data/2008/



Figure 2.4 shows the breakdown of the five questions on assessment and feedback for 2005 to 2008.
The highlighted questions indicate the feedback areas of assessment and feedback are the poorest
scoring areas, with concerns around the timeliness of feedback (question 7) and clarification as a
result of feedback (question 9) being the worst scoring questions. These concerns are borne out by
the concerns raised in the literature, timeliness (Cowan, 2003) and feedback not clarifying
understanding (Yorke, 2003; Nicol and Macfarlane-Dick, 2004).

All Subjects — UK National

Questions 2005 | 2006 | 2007 | 2008

Assessment and feedback

5 - The criteria used in marking have been clear in advance. 65 68 69 70
6 - Assessment arrangements and marking have been fair. 71 72 72 73
7 - Feedback on my work has been prompt. 50 52 54 56
8 - | have received detailed comments on my work. 56 59 60 62

9 - Feedback on my work has helped me clarify things | did
not understand. 51 51 53 56

Figure 2.4 — National Student Survey Results — Assessment and Feedback 2005 - 2008

source http://www.hefce.ac.uk/learning/nss/data/2008/

Breaking down data to compare subject against national average is only available for 2007, however
as can be seen in Figure 2.5, computer science responses are lower than the national average in
teaching and in assessment and feedback with the only area where there is a higher computer

science score than the all subjects score is in the learning resources question.

Comparison All Subjects with Computer Science — UK National 2007

Questions 2007 Al 2007 Computer
Subjects Science
1-4 The teaching on my course 82 74
5-9 Assessment and feedback 62 60

10-12 Academic support 71 71




13-15 Organisation and management 71 71

16— 18 Learning resources 80 83
19-21 Personal development 77 75
22 Overall satisfaction 81 78

Figure 2.5 Comparison of all subjects with computer science — UK National 2007
source http://www.hefce.ac.uk/learning/nss/data/2007/

The following comparison, Figure 2.6, illustrates how well the university does in comparison with the
sector. The assessment scores compare well with the sector and the response on the feedback
shows the university to be comparing favourably with feedback, particularly in 2008 where all the

feedback scores are higher than the sector.

All Subjects — UK National and Northland Comparison in Assessment and Feedback

Questions 2006 | 2006 2007 2007 2008 2008
All N’land | All N’land | All N’land
5 - The criteria used in marking 68 74 69 72 70 78

have been clear in advance.

6 - Assessment arrangements 72 71 72 69 73 76
and marking have been fair.

7 - Feedback on my work has 52 52 54 46 56 64
been prompt.

8 - | have received detailed 59 61 60 56 62 68
comments on my work.

9 - Feedback on my work has 53 54 53 49 56 61
helped me clarify things | did not
understand.

Figure 2.6 Comparison of Northland with Sector — All Subjects

source http://www.hefce.ac.uk/learning/nss/data/2008/



Northland Comparison in Assessment and Feedback between University and Computer
Science
Questions 2006 2006 2007 2007 2008 2008
N’land | N’land | N’'land | N’land | N’land N’land
Cs CS
CS
5 - The criteria used in marking 74 78 72 81 78 80
have been clear in advance.
6 - Assessment arrangements 71 76 69 76 76 77
and marking have been fair.
7 - Feedback on my work has 52 68 46 40 64 61
been prompt.
8 - | have received detailed 61 72 56 62 68 62
comments on my work.
9 - Feedback on my work has 54 70 49 63 61 63
helped me clarify things | did not
understand.

Figure 2.7 Comparison in Northland between all subjects with computer science

source http://www.hefce.ac.uk/learning/nss/data/2008/

In figure 2.7 data for computer science in Northland University is compared with the University overall
scores and indicates that there is a perceived problem in the timeliness of feedback being returned to
students. In 2006 computer science was above the university score in all the assessment and
feedback categories, but there is a major decrease, particularly in the feedback questions, between

2006 and 2007. This can be explained to some extent by structural change where the previous



schools of Engineering and Informatics merged, and this potentially had an adverse impact on
academic staff morale. The “detailed comments” score in computer science is higher in 2007 than the
university score, but this is reversed in 2008, although the computer science score is the same
between 2007 and 2008 the university score increased by 10 percentage points. The computer
science discipline does better than the university in feedback helping students to clarify things that

they did not understand.

In all five of the figures the indicative trend at national, institutional and discipline levels is that
feedback has a great deal of room for improvement, and the NSS data supports the rationale for the

need to study feedback and to do something about improving feedback.

2.8 Academic Calendar

Many Higher Education Institutions moved to a modularised or unitised structure in the 1990s which
was supposed to allow students to accumulate academic credits and move between programmes and
institutions in building up enough credit to obtain an award. This process had a significant impact on
assessment, particularly on formative assessment and formative feedback — a greater amount of
summative assessment and more frequent summative assessment meant less time for formative

activities, according to Gibbs and Simpson (2004).

Many modules or units were designed as small 10 or 15 point “chunks” (there are 120 credit points
per academic level, 3 levels in an undergraduate programme) all of which had to be assessed and
were normally taken over a 12 or 15 week semester (2 semesters per year) — there are of course a
number of exceptions to this structure, but it was very common, particularly in post 1992 universities,
and is the structure of the academic calendar in the institution under consideration in the case studies

in this thesis

The structure of programmes and modules potentially means that there is little time for teachers to
utilise formative activities either because of very full curricula or because of the size of modules and
the short time span associated with these modules (Gibbs 2005). The modularised structure of
programmes also contributes to the issues in providing timely feedback to students (Weaver, 2006).

Gibbs (2005) suggests that many institutions are moving towards larger modules (20 to 40 points in



120 credit point annual structure) and year-long modules (as opposed to semester based) but that
there are also difficulties in changing to structures which will help with formative activities because of

university regulations.

One of the consequences of modularisation was that summative assessment had to take place more
frequently, often without giving students the time to absorb their learning, experiment or undertake
any trial and error learning. A common situation was for students to finish their teaching in one week
and be examined on the module the next, Entwhislte and Entwhistle (2003) bring attention to this
situation suggesting that students lose the opportunity for revision or consolidating their learning and
understanding before examinations. There was (still is) very little time for formative activities and little
time for teachers to provide constructive formative feedback. The consequence of this is that students
become driven by summative assessment (Brown 2001, Gibbs and Simpson 2004), disengage with
formative assessment (Gibbs and Simpson 2004) and feel that formative feedback on end of module
summative assessments adds no value to their future modules (Brown 1999, Torrance and Pryor
2002, Gibbs 2005). These consequences are examined in the context of the school under

investigation and are returned to in Chapter 6 of this thesis.

Summative assessment tends to occur towards the end of courses as suggested by Torrance and
Pryor (2002:8) “summative assessment is generally considered to be undertaken at the end of a
course or programme of study in order to measure and communicate pupil performance and (latterly)
accountability”. Brown (1999:6) supports Torrance and Pryor’s suggestion by arguing that summative
assessment “tends to be end point [final task in a module], largely numerical and concerned mainly
with making evaluative judgement”. The fact that summative assessment tends to be at the end of a
period of study may have an adverse impact on students managing their time effectively or may mean

that they have too much summative assessment to deal with at one time.

2.9 Student Motivation and Drivers

Students in Higher Education have a wide range of motivations and a variety of drivers. According to
Brown, Armstrong and Thompson (1998) in order for students to learn effectively they need to be
motivated to learn. If formative assessment and formative feedback are to be successful learning
tools then there is a need to appreciate that formative assessment doesn’t solely depend on the
learning activity and the resultant feedback, but as Black (1999:125) suggests “on the broader context

about the motivations and self-perceptions of students”.



In considering motivation as one of the challenges in formative assessment and feedback, it should
be emphasised that motivation is not a straight forward subject to understand or to address.
Motivation is likely to vary between students in a group and between different groups of student. Often
a formative exercise will work really well with one group of students and when the session is repeated
with a different group of students and it falls completely flat. In addition a student’s own motivation will
develop and change throughout their time at University — for example, the motivation of a first year
student during their first semester is likely to be different to a final year student completing their final

year project.

Motivation for students to participate and engage in Higher Education covers a number of drivers, but
one of the main motivations associated with learning focuses on forming goals and making an effort to
achieve them (related to student ownership of their learning). Race (1995) refers to this as a student’s
level of “wanting to learn”. Bostock (2004:87) that “assessment informs students about the real goals
for a course”. Students’ motivations may vary and may well change throughout the duration of a
programme of study. The distinction is often made (e.g. Ashcroft and Palacio, 1996:29) between
intrinsic motivation (to understand the subject) and extrinsic motivation (for a reward such as
employment of degree classification). Carter and Boyle (2002) suggest that many students enrol on
computer science programmes more in the hope of getting a degree rather than a thirst for knowledge
of computer science. One way to encourage student motivation is through the provision of formative
feedback. Nicol and Macfarlane-Dick (2004:3) suggests that formative assessment and feedback
should be “used to empower students as self-regulated learners and that more recognitions should be

given to the role of feedback on learners’ motivational beliefs and self-esteem”.

At first glance it may seem that students are driven mainly by extrinsic factors, normally a desire to get
a job at the end of their degree (Carter and Boyle, 2002). However, as indicated in the discussion in
this thesis there is evidence of a desire to learn. Feedback can help in addressing intrinsic motivation

through encouraging students to learn and to “close the gap” on their understanding of subjects.

It is suggested in the literature (e.g. Murphy, 2006) that it is assessment that indicates to students
what really matters on a module or programme of study and it is assessment informs students about
the goals of the module or programme. Brown (2001) put forward the argument that “assessment
defines what students regard as important, how they spend their time and how they come to see
themselves as individuals”. Gibbs and Simpson (2004) suggest that “assessment is seen to exert a

profound influence on student learning: on what students focus their attention on, on how much they



study, on their quality of engagement with learning tasks, and, through feedback, on their
understanding and future learning”. Hamdorf and Hall (2001) indicate that assessment is important
because it has such a powerful influence on the learning behaviour of students. Assessment can be
seen to be one of the key motivators for students and is fundamental in determining what it is that

students value in their education.

The effort that students make towards achieving goals is affected by how they feel about those goals
and how they perceive the likelihood of achieving those goals. Brown, Bull and Pendelbury (1997)
argue that “students take their cues from what is assessed rather than from what lecturers assert is
important”’. Assessment can be seen to act as a positive motivator for students if they think the

assessment is relevant to their broader goals.

This section on motivation focuses on assessment in general and no distinction has been made
between summative and formative assessment. The rationale for discussing assessment generally is
that because of the amount of summative assessment it is difficult enough to encourage students to
participate in summative activities (extrinsic motivation — where they at least see the motivating value
of it contributing toward their award) — as opposed to encouraging them to engage in formative
activities which are designed to help students understand their subjects (intrinsic motivation).
However, the concept of summative assessment being a student driver and students participating and
engaging in activities that they perceive as valuable, has an impact on the way academic staff utilise
formative activities and the level to which students will engage in formative assessment and formative
feedback.

It is important that academics are aware of the motivating effect of feedback, particularly positive
feedback, on students. Schunk (1989) suggests that positive feedback will enhance student
confidence in their academic abilities and as such improve academic performance as students
develop confidence in their academic abilities. In other words a self-perpetuating confidence spiral

improves academic performance.

Feedback can have a positive motivating effect on students, but great care should be taken to ensure
that positive statements are actually helpful. If students are given positive comments purely to
encourage and motivate them to engage in further study, or as a reward for the effort they have put in
(there is an argument that effort rather than achievement should be rewarded) then they could get a

false sense of achievement and false sense of their understanding of the subject.



Not only is there a need to take great care in the positive comments that lecturers and tutors provide
for students in feedback, they need to be careful not to de-motivate the students. There persists a
student belief that teachers “know best” and that students will react to every comment teachers make
(Ramsden 1992, Kember, 2001). However, as shall be discussed later in the thesis the quality of
feedback is not always constructive or “good” and there many examples of “bad practice” in the

provision of feedback.

Students can be de-motivated as a result of feedback particularly when;

e they perceive the feedback to be unfair;

o feedback is unclear;

o they don’t understand the feedback;

e the feedback doesn’t seem to relate to the work they have done;

e they don’t receive feedback in time, or don’t get any feedback at all;
o feedback is overly critical; or

o feedback is non-constructive.

These issues will be returned to in chapters 5 and 6.

210 Plagiarism in Higher Education

“Plagiarism is not a new phenomenon and has always been an issue in academia”, (Slater, 2000:1).
Phillips and Horton (2000:1) suggest that “studies examining issues of academic integrity have been
of interest to teachers since the 1940s”. However Slater argues that the access to technology in
today’s Higher Education environment mean that the “opportunities for plagiarism have increased”,
and Bull, Collins, Coughlin and Sharp (2001:28) in a UK survey on the extent of plagiarism found that
the number of cases of plagiarism that had been detected had increased in recent years. Brown and
Howell (2001:103) summarise the nature of the issue by indicating that “there are new concerns that
the ready availability of material in electronic form on the world wide web means that to plagiarise
requires less effort, and at the same time the possibility of detection is reduced. Parmley (2000) in a
survey undertaken at MIT found that over 80% of students on a computer science programming
admitted to cheating. Newstead, Franklyn-Jones and Armstead (1996) also found substantial number
of students cheating on courses but also found that academic tutors underestimated the amount and

extent of plagiarism.



There are many reasons that students provide as a reason for plagiarising. Poor time management is
often cited as a rationale, “last minute panic may make plagiarism seem the only option”, Caroll and
Appleton (2001:1). One way for students to overcome the problem of poor time management is to

copy material for their summative assessments from the Internet.

Caroll and Appleton (2001) also suggest that students plagiarise inadvertently because they actually
do not understand what is meant by the concept of plagiarism. This is a reason emphasised by
Ashworth, Bannister and Thorne (1997) who indicate that students are not clear about what is meant

by plagiarism.

Steffani and Carol (2001) argue that the message about plagiarism is not something that can be
mentioned once and then forgotten about. It is something that needs to be repeated many times. It is
potentially possible to use formative assessment and formative feedback as part of students’

education about plagiarism and other forms of academic misconduct.

It is not the intention in this thesis to discuss in detail the issues associated with plagiarism. However
whether students and academic staff believe that formative activities can be used to help educate
students about plagiarism will be explored. The contention is that formative activities can be designed
to help address plagiarism and other forms of misconduct and provide students with feedback on

academic standards and expectations in the “safe” environment of formative assessment.

2.1 Feedback and Academics

In Black and Wiliam’s (1998) discussion on formative assessment they suggest that one of the
outcomes from formative activities is that it is used to “adapt the teaching work to meet the needs”.
Black and Wiliam (1998) take the point further in suggesting that formative assessment includes “all
those activities undertaken by teachers and by their students assessing themselves, which provide
information to be used as feedback to modify the teaching and learning activities in which they are
based”. Applying Black and Wiliam’s suggestion means formative feedback can lead to an immediate

change in teaching or be considered in the longer term for module or programme change.



Yorke (2003:482) suggests that the “act of assessing has an effect on the assessor as well as the
student. Davidovitch and Soen (2006) suggest that the way students tackle assessments can be used
to improve the quality of teaching by academics using the feedback to reflect on their teaching
practice. Assessors learn about the extent to which the students have developed expertise and can
tailor their teaching accordingly”. Reflecting on how students respond to formative assessment and
formative feedback provides the opportunity to consider the effectiveness of the teaching and learning
methods and techniques being employed. Interpretation of student perception and understanding of

formative activities provides a substantiated rationale for modifying activities and practice.

There are many opportunities to adjust teaching practice in order to take into account the results of
assessment (formative and summative). Depending on the type of assessment and the timing of the
assessment this could mean a change to the teaching scheme in a module, with more time spent on
areas students are having problems with (care needs to be taken to ensure coverage of whole
syllabus) or be used as useful input to module review with changes taking place in the next iteration of

the module (having gone through the normal QA processes and procedures).

Formative assessment can provide information for academics on the subject areas that students find
difficult or are experiencing difficulties. This in turn can provide information on where to focus teaching
efforts or to review the particular teaching techniques used in that subject area, (Black and Wiliam,
1998; Prosser and Trigwell, 1999; Nicol and MacFarlane-Dick, 2006).

There are many ways to determine the subjects that students are having difficulty in grasping. One of
the key opportunities is in the generation of feedback — if academic staff find that they are providing
similar feedback to many students then it may well be an indicator that students have either not
understood the subject that the assessment pertains to or perhaps that the assessment task was not

particularly clear (perhaps in language or in level of guidance).

There is the opportunity to obtain feedback on the quality of the formative feedback that academics
provide from a student perspective, for example by discussing with students how the feedback that
has been provided helps in student learning. It is often the case that student perception of the

formative activity is different to the academic perception, and indeed as Wiliam (2000:15) surmises,

“there is considerable evidence that many students in classrooms do not understand what it is that



teachers value in their work”. In order to improve the formative activities and improve the learning
opportunity there is a need for staff to reflect on the effectiveness of the formative activity and one

way of doing this is by obtaining student feedback.

At the Open University examination of the feedback is done independently from the teacher who
provides the feedback (Gibbs 2005). Swing (2004) argues that by academics acting as a role model
seeking and using external feedback that the students will see the value in undertaking a similar
process. It might seem a little strange trying to obtain feedback on feedback but getting student
feedback on the formative assessment activities and the formative feedback provided on these
activities can contribute a very positive input to the academic’s understanding of the effectiveness of
the feedback provided and potentially a better understanding of what it is (assuming that it is

something) that students have learned from activity.

212 Management of Change

In this thesis an action research approach was used in order to reflect on the author’s own practice,
but as indicated earlier there was an aspiration to manage change in the author’s own practice but
also to change practice in the author’s department and university. In order to affect change in others
consideration was given to the process of managing that change. In this section the issues in the
management of change in the context of changing the provision of formative feedback and formative
assessment are considered. Part of the rationale for undertaking the research in this thesis was to

provide case material to support the management of change in the provision of formative feedback.

One of the problems with any change in education is knowing what to measure in deeming whether
the change has been a success or not. The intention in this project is to illustrate the impact formative
feedback and formative assessment can have on student learning and share the findings of the case

studies to advocate change in current practice.

Change in education can be either proactive or reactive. The aspiration in this project is to provide
evidence which will encourage proactive change in academic practice in the provision of feedback for
students, although it could also be argued that the proposed changes are reactive in responding to

concerns raised by students in the National Student Survey.



The literature on change management in education suggests that there is likely to be a certain
resistance to any proposed changes. Fullan (1991:106) suggests that change is unlikely to happen
without conflict and disagreement, indeed that “conflict and disagreement are not only inevitable but
fundamental to successful change”. It was not the intention to have conflict in this project but as will
be discussed in considering the viewpoint of academics there was a range of responses from
colleagues in their reactions to the findings from the case studies which suggested an element of
resistance to any change in practice that was suggested as a result of the case studies. Ramsden’s
(1998:39) suggests that part of the challenge in managing change in Higher Education lies with the
people mangers are trying to mange, claiming that “there is a tension between certain academic’s
conceptions of themselves as the exclusive protectors of excellence and the imperatives of mass
Higher Education systems which are (precariously) public funded”. Senge (1995) summarises that
educationalists are masters at subversion, and in some cases that subversion may manifest itself
through using conflict and disagreement to block change. Other sources such as Newton and Tarrant
(1992), although appreciating the inevitability of conflict and disagreement, advocate consultation and

negotiation rather than conflict and disagreement.

The principle adopted in this project is to utilise Everard and Morris’ (1996:92) suggested approach in
attempting to avoid confrontation but at the same time reach some level of agreement in that change.
One way of minimising potential conflict is to keep the case studies to a localised situation. Wallace
and McMahon (1994:84) find less conflict at local levels, “little evidence of conflict over direction of

school development at school level”.

A further benefit of utilising small case studies is that there is an opportunity to analyse and discuss
the impact on the people of the proposed changes in practice with those who will need to work with
the changes. This is an advantage supported in Morrison (1998:17) supports this point by stressing,
“change is likely to be successful if it is: congruent with existing practices in the school; understood
and communicated effectively; triallable and trialled; seen to be an improvement on existing practice

by the participants; seen to further the direction in which the institution is moving”.

Morrison (1998:13) goes on to suggest that change is a process of transformation, either initiated by
internal factors or external forces, involving individuals, groups or institutions, leading to a realignment
of existing values, practices and outcomes”. In proposing changes in assessment it is important to
consider where the changes are coming from and who the changes are for. In the case of this thesis,

this is considered from the perspective of students.



Gibbs (2005) has indicated there is an overwhelming burden of summative assessment on students
and staff — to the detriment of learning. Any change in assessment strategy should be seen to

address the workload issue.

From a management perspective there is a huge cost associated with assessment. Gibbs (2005)
asserts that the cost of assessment is now greater than the cost of teaching in HEIs in the UK. It
would therefore seem timely to address the volume of assessment from the financial perspective as

well as the educational one.

The intention in reflecting on the author’s own practice in this thesis was to use the example to
promote change in practice in formative assessment and formative feedback and to take heed of

Newton and Tarrant’s (1992:217) warnings that any imposed changes are likely to fail because;

“Nobody likes being told to do something”,

“Nobody likes having to do something”,

“Nobody likes being consulted then not listened to”.

One of the aspirations in this project was to illustrate through the case studies the issues and benefits
associated with the provision of formative feedback and the use of formative assessment. One of the
implications (and indeed challenges) in the management of change in education, and with the case
studies, is to provide an environment that will facilitate communication, positive debate, allowing for
conflict and disagreement, without the potential negative aspects of discussion over-riding the positive
aspects. Attempts were made to ensure that discussions with colleagues took place in an
environment which allowed participants to feel comfortable in making their views heard, including

views that contradicted the adoption of formative assessment and formative feedback changes.

213 Workload Issues



In addition to considering how academics can improve feedback by addressing issues such as
timeliness, extent of feedback and quality of feedback, a great deal of the literature on feedback is
given over to how to manage the process of generating feedback so that an academic’s workload is
not dominated by creating feedback (Carless 2006; Glover and Brown 2006).

It is recognised that significant effort is required in the design of effective formative assessment
activities and the production of quality of formative feedback. Hence, there is a need for commitment,
engagement and “buy in” from all those concerned, i.e. management, academic staff, administrative

support and, perhaps most importantly, students.

As well as an educational and motivational rationale for the reduction in summative assessment and
the improvement of formative assessment there is a pragmatic workload consideration to take into
account. If summative and formative activities exist in parallel there is the potential that an intolerable

burden will be placed on academic members of staff and students.

214 Chapter Summary

The context in which this research is set has been presented in this chapter in terms of the changing
Higher Education environment and the management of change in Higher Education. The rationale for
investigating feedback as an issue has been presented by indicating why students need feedback and
by considering the secondary data from the National Student Survey where student concerns

regarding feedback are brought to the fore.

The challenges in addressing the issues which providing feedback presents, for example the
academic calendar and staff workloads have been introduced in this chapter.

The environment in which feedback sits is a very complex one and in analysing feedback within that
environment it is difficult to isolate the effect that feedback has on student learning. The literature on

assessment and feedback will be critically analysed in chapter 3.






Chapter 3 Literature Review - Assessment and Feedback

3.1 Introduction

The purpose of this chapter is to utilise the literature on assessment and feedback in order to shape
the research question addressed in the thesis, identify areas for data gathering and consider the
educational issues surrounding formative feedback and formative assessment. The “distinction
between formative feedback on summative assessment and feedback on formative activities is
discussed. Gibbs (2005) suggests “feedback” should still be associated with summative assessment
and much of the discussion of formative feedback in the literature relates to feedback on summative

assessment rather than feedback on formative assessment.

There is an inextricable link between assessment and feedback and herein lies one of the greatest
challenges in being able to produce a clear distinction between formative and summative
assessment. Yorke (2003) refers to this “definitional fuzziness” being due to the range of formative
assessment: from a very informal process where feedback is likely to be verbal through to tasks which
are actually intended to functionally perform in a formative manner but in reality act summatively, for

example written feedback (formative) on a student assignment (summative).

The main research question in the thesis — Can formative feedback enhance student achievement ? —
is rationalised in this chapter with a discussion on the concept of importance of assessment and
related feedback with an examination of how does this links to learning. The literature is used to
provide a rationale as to why formative assessment and feedback have been chosen as the key
topics of this thesis and why it is important to examine formative assessment and formative feedback

as part of the process which will actually enable and enhance student learning opportunities.

There is a large amount of literature on assessment — incorporating behaviourist,

cognitive, constructivist and socio cultural (situative) approaches to education. Much of the literature
on assessment focuses on summative assessment but there is also a large body of literature centred

on formative feedback and on formative assessment.



Formative assessment and formative feedback are potentially powerful and potentially constructive
learning tools and are widely acknowledged as providing a valuable contribution to the process of
student learning (for example, Hattie, 1987; Sadler, 1989; Brown et al, 1997; Black and Wiliam, 1998;
1999; Askew, 2000; Knight, 2001; Laurillard, 2002; Knight and York, 2003; Taras, 2003; Hall and
Burke, 2003; Roos and Hamilton, 2005).

In this chapter various definitions associated with formative feedback as well as formative and
summative assessment will be critically discussed. The literature survey has been used to identify the

key issues and as such to focus the research in this thesis.

The debate in the literature identifies a number of interlinked and interrelated strands:

e The purpose of assessment (summative and formative)
e The purpose of feedback, and the potential issues with feedback

e The role of assessment and feedback in student learning

These topics are discussed in this chapter within the context of the thesis topic as the basis for the
rationale in examining feedback. The structure of the remainder of this chapter presents a critical
discussion on the literature on assessment and feedback — examining the purpose of assessment;
formative assessment and finally formative feedback in order to critically discuss the issues

associated with assessment and feedback and to use the literature to shape the research design.

3.2 Definitions

This section outlines how terminology is used throughout the thesis. A summary of the literature on
formative feedback suggests a high-level definition of formative feedback could be any information
(written or oral) in response to student activities which helps the student to learn from those activities.
This definition is derived from a number of sources including, Black, (1999); Maclellan, (2001); Yorke,

(2003); Nicol and Macfarlane-Dick (2004), and is an amalgamation of the principles



It is suggested in Knight (2001) that summative assessment is for “judgement” and formative
assessment for “improvement”, but Yorke (2003) argues that the concept of formative feedback is
not as simple as it seems. The potential confusion becomes apparent when formative feedback is

given on summative assessment or summative marks are allocated to formative activities.

In addition, feedforward (Cowan, 2003) is information, normally provided at the same time as
feedback which is information which will help students amend or enhance their knowledge and
understanding and, as a result, their academic performance in the future — this can be for future

assessment activities (summative or formative) or for other learning activities.

There is further potential confusion in defining the concept of feedback in that information gathered
from students about their teaching or their course is also referred to as student feedback. However, in
this thesis the concept of student feedback refers to feedback to students on activities they have

undertaken.

Formative assessment, in this thesis, is taken to be any activity where feedback is generated to give
students information on their performance or to improve their learning, but is not used in a

progression decision.

For the purposes of this thesis summative assessment is taken to be any assessment activity where
a mark or grade to a piece of work is allocated and this mark or grade is used in a progression

decision.

3.3 Purpose of Assessment

Reviewing the literature suggests that assessment is one of the key motivators for students and is

fundamental in determining what it is that students value in their education. For example Murphy



(2006) suggests that it is assessment that indicates to students what really matters on a module or
programme of study and it is assessment that informs students about the goals of the module or
programme. Brown et al (1997:7-8) put forward the argument that “assessment defines what students
regard as important, how they spend their time and how they come to see themselves as individuals”.
Gibbs and Simpson (2004) support this perspective summarising that assessment is seen to exert a
profound influence on student learning; in areas such as: what students focus their attention on how
much they study; the quality of engagement with learning tasks, and, through feedback, on their
understanding and future learning. Hamdorf and Hall (2001) indicate that assessment is important
because it has such a powerful influence on the learning behaviour of students. Brown el al (1997:7)
also identify one of the dilemmas in assessment in that “students take their cues from what is
assessed rather than from what lecturers assert is important”. Maclellan (2001) found a discrepancy

between students and lecturers as to what constitutes helpful feedback.

A review of the literature on assessment suggests a range of functions of assessment. The following

sub sections explore the reasons for assessment.

3.3.1 Requirements of Assessment

The principles of assessment (Nicol and Macfarlane-Dick, 2004) require that assessment is reliable,
valid, affordable and fit for purpose, i.e. usable. Reliability in assessment requires the assessment to
be objective, accurate, repeatable and analytically sound, according to Knight (2001). In essence,
reliability refers to the consistency of grades that are awarded and can be affected by marker
consistency, inter-marker reliability and / or test / re-test reliability. Validity focuses on the extent to
which an assessment measures what it intends to measure and as such contributes to assessing the
things programme specifications, programme learning outcomes and module learning outcomes say

are important and of value.

3.3.2 Measurement

One of the main functions of assessment is to provide a measurement of student understanding. This
is an argument put forward in Black (1999:118) who suggests summative assessment “serves to
inform an overall judgement of achievement, which may be needed for reporting and review”.
Pelligrino et al (2001:42) support this position proposing that “assessment is a tool designed to
observe students’ behaviour and produce data that can be used to draw reasonable inferences about
what students know”. This is normally used as a summative judgement for students and is invariably
used in some form of selection, progression or categorisation process. However, there has also been
a level of concern regarding the appropriateness of this use of assessment for example, Biggs (1996)

suggests that “testing has not always promoted good learning and indeed can have detrimental



effects” and Black and Wiliam (1998), argue that summative assessment is not a particularly good

means of finding out what it is that students know.

3.3.3  Providing Feedback to Students

When students participate in assessment — both summative and formative — it provides an opportunity
to give feedback to students. The provision of feedback is one of the primary functions of assessment.
This is the main theme of the thesis and the discussion on feedback will be returned to in detail later

in this chapter.

3.3.4  Providing Feedback to Academic Staff

It is not only students who need to act on feedback. As well as providing an opportunity to provide
feedback to students, a further function of assessment is to provide feedback to academic staff.
Bloxham and Boyd (2007:21) argue that “for assessment to function in a formative way that supports
students’ future learning, the findings have to adjust teaching”. Black and Wiliam, (1998) suggest that
assessment becomes ‘formative assessment’ when the evidence is actually used to adapt the
teaching to meet the needs of students or by the students themselves to change the way they work at
their own learning. This argument is supported by Prosser and Trigwell (1999) and Nicol and
Macfarlane-Dick (2006). It is argued that the nature of the feedback academic staff provide on an
assessment, especially when common problems are identified across a group of students, indicate
that students may have difficulty with a particular concept or theory. The 'feedback from feedback’ can
be used as an indicator that further tuition may be needed or that a different teaching approach to that

subject may be required.

3.3.5 Accountability of Academic Staff

A further use of feedback that is generated by academic staff is that can be used as a measurement
of the success of the actual teaching. For example Wiliam (2000) suggests that an aspect of
summative assessment is to “provide information with which teachers, educational administrators and
politicians can be held accountable to the wider public”. This argument is supported by Pelligrino et al
(2001:42) suggesting that “assessments serve a vital role in providing information to help students,
parents, teachers, administrators and policy makers to reach decisions”. Black and Wiliam (1998)
support the argument that feedback to academics is a function of assessment, suggesting that
assessment can be used to provide feedback to shape and develop the teaching and learning

activities.

The accountability of academic staff, for example in the argument put forward by Black (1999:118)
that results of assessment “may also be used for judging the achievement of individual teachers or of
schools as a whole” is a further function of assessment. Using assessment in this way is seen as a

means of monitoring standards, as presented by Wiliam (2000) and the standard is then used as a



measurement at individual, module, programme, school, institution, sector, national or international

levels.

However there are a number of arguments against using feedback as a measure of accountability of
academic staff. Irrespective of whether feedback is used as a measure of accountability there is a
more general question about the way in which accountability is established (e.g. Bulloch, Clark and
Patterson (2003)). There are many variables which could be used to measure accountability including
research publications, success in getting research grants, effective teaching and internal /external
service activities (Berk, 2005). The measure of accountability is a complex one and whilst feedback
could potentially be one variable it would be too simplistic to base accountability on feedback as a

sole variable.

3.3.6  Student Learning

There is the potential for assessment to provide a mechanism for student learning and to act as a
means of enabling student learning during assessment activities (Rowntree,1987). The concept of
“assessment for learning” is proposed as a means to encourage student learning (Black et al, 2003;
McDowell et al, 2005). There is a counter argument in the use of assessment to encourage learning
also raised by Rowntree (1987) who suggest that using assessment to encourage learning may be
viewed as an “instrument of coercion” getting students to participate in activities that they wouldn’t

normally choose to take part in.

34 Formative Assessment

Formative assessment is different from summative assessment in what it seeks to achieve, as
previously indicated in section 3.2. The primary focus of formative assessment (and formative
feedback) is to help students understand the level of learning they have achieved and clarify
expectations and standards. Yorke (2003:478) suggests that the basic principle behind formative
assessment is to “contribute to student learning through the provision of information about
performance”. Knight and Yorke (2003) promote the use of formative assessment to enhance learning

rather than allowing the summative assessment process to drive student learning.

Sadler’s (1989:120) discussion on formative assessment focuses on the concept of using formative
assessment to improve student learning, “formative assessment is concerned with how judgements
about the quality of student responses (performance, pieces, or works) can be used to shape and

improve students’ competences by short-circuiting the randomness and inefficiency of trial and error



learning”. In their study on the emphasis of using formative feedback Park and Crook (2007) suggest
that there is evidence to show that formative feedback enhances student learning. Black and Wiliam
(1998:61) reviewed nearly 700 research publications on formative assessment, and focussing on the
most relevant 250 concluded that “formative assessment does improve student learning”. Torrance
and Prior (1999) support the assertion that formative assessment is positive and can make a
considerable improvement to student learning. Although the assertion that formative activities have a
positive impact on student learning and achievement is contested by authors such as Smith and
Gorard (2005).

There are many types of formative assessment that can be utilised in the design of formative

activities. Examples of typical formative assessment activities include;

e practical exercises;

e tutorials;

e drafts of summative assessments;
e project supervisions;

e group discussions and groupwork;
e student demonstrations;

e student presentations;

e portfolios;

o reflective log books; and

e diagnostic interviews and tests.

There are also a range of formative feedback mechanisms which should be considered in the design
of the formative activity. Again the most appropriate to use will depend on the circumstances, but the

following list illustrates typical feedback approaches;

e annotated scripts (coursework and examinations);
o feedback sheets;

e marking grids;

e model answers;

o statement banks;

e demonstrations;

o peer feedback;

o tutorials; and

e various e-assessment mechanisms.



The type of formative feedback used will depend on the teaching environment and the circumstances
associated with the student group and the specific subject matter being addressed in the formative

assessment.

The Assessment Enhancement Group in their examination of formative feedback identified the

following factors which will have an impact on the most appropriate type of formative feedback to use;

size of student cohort;

e the influence of external bodies (such as external examiners, Professional and Statutory
Regulatory Bodies (PSRBs), employers);

o the ability to evaluate the effectiveness of the formative feedback on student learning;

e the extent to which formative activities are linked to PDPs.

3.5 Self and Peer Assessment

Although self and peer assessment are outwith the scope of this thesis there is a large amount of
recent literature particularly on peer assessment. Advocates of peer assessment include Boud (1989),
Sambell (1999), Sluijsmans, Moerkerke, Merrienboer and Dochy (2001), McDonald and Boud (2003),
and Falchikov (2005) who argue that helping students to understand the assessment process and to
develop their skills in self assessment has the potential to increase their understanding of tutor

generated feedback.

Research, such as that undertaken by McDonald and Boud (2003) indicates that encouraging
students to participate in self-assessment and engage in reflecting on their own learning goals are
“highly effective in enhancing learning and achievement”. Students will benefit from the feedback that

is provided by academics if they have developed skills in self assessment and peer assessment.

Falchikov (2004) suggests that students can be involved in assessment in three distinct areas —
namely traditional (and non-traditional) academic activity, performance in academic settings and
professional practices. In deciding how to utilise peer assessment one needs to consider the ways in
which you wish your students to contribute, remembering that the outcomes from academic activities

are products whilst for performance in academic settings and professional practices the outcomes are



processes. Peer assessment can be constructive and helpful in encouraging dialogue but also help in
getting students to understand the assessment activities, learn from the assessment and develop

constructive and valuable feedback.

3.6 Students Engaging with Formative Activities

There is some evidence that the engagement with summative assessment tends to dominate learner
behaviour (Yorke, 2003). One of the dangers in letting summative assessment drive the student
learning process (Knight and Yorke 2003) is that the students perceive summative assessment
activities as their main learning activity to the detriment of formative activities. Students also have a
number of conflicting demands on their time, e.g. the need to work through financial pressures, social
development ,and/or family responsibilities. If students are working in an environment where there is a
large amount of summative assessment and they have a number of additional pressures on their
time, then it may be that students need to prioritise their time and as a result only engage in
assessment activities where they achieve summative “reward”. The conflict in managing time can
potentially be exacerbated by cases where students may not see the relevance of formative
assessment activities and as a result believe there is even less value in formative assessment.
Students may not see beyond the “summative barrier” in order to recognise skills, educational and/or
professional development as a significant part of their student experience resulting in a non-

appreciation of the value of the formative activity as a learning opportunity.

Black (1999:125) summarises the reasons for student non-engagement as “fear [of participation],
failure to see feedback as a positive signal, and negative attitudes towards learning”. If formative
assessment and formative feedback are to be successful learning tools then there is a need, for
students and academics, to appreciate that formative assessment doesn’t solely depend on the
learning activity and the resultant feedback, but as Black (1999:125) suggests “on the broader context

about the motivations and self-perceptions of students”.

A different way of examining student engagement with formative assessment is to discuss the

opportunity to take risks. In formative assessments students are more likely to try things out because



the consequences of making mistakes are not as high as in summative assessments (Knight, 2001).
Race (1994) in formulating his ‘ripple model’ for learning asked numerous academics and students to
describe what helped them learn. The majority highlighted practice; trial and error; having a go and

experimenting. He noted that to allow learners to make mistakes in a constructive environment is an

essential part of learning.

3.7 Use of Feedback

The rationale for considering feedback in the context of Higher Education is that appropriate use of
feedback can potentially enhance student learning. However, as well be illustrated in the section on
the analysis of the National Student Survey, the feedback provided to students is perceived to be an

issue, particularly in terms of quality and in ways to encourage student learning.

If the assumption is made that providing opportunities for learning is one of the key functions of
Higher Education then interventions, such as feedback, might contribute to student learning. As
indicated in the introduction to this thesis there is a QAA expectation that it is incumbent on HE
institutions to “ensure that appropriate feedback is provided to students on assessed working in a way
that promotes learning and facilitates improvement”. Formative feedback is normally provided by
teachers or tutors but can also take the form of feedback provided through peer assessment or be

part of a self-assessment or a personal reflective exercise.

The overall perception in the literature is that formative feedback can provide opportunities for student
learning in a supportive, constructive and open environment. Hattie’s (1987) meta-analysis of what
makes a difference to student achievement indicates that the most powerful influence is feedback.
Hounsell (2004:5) suggests that formative feedback can accelerate student learning by “enabling
students to achieve higher quality learning outcomes than they might otherwise attained, or by
enabling them to attain these outcomes more rapidly”. Stefani (1998) argues that supportive
feedback, both oral and written, when given in a constructive way is a vital element for student

learning.

Pellegrino et al (2001:234) suggest that “learning is a process of continuously modifying knowledge
and skills” and that feedback is essential to “guide, test challenge or redirect the learner’s thinking”.
Stefani (1998) argues that supportive feedback, both oral and written, when it is given in a supportive

and constructive way is a vital element for student learning.



Sadler (1989) noted that feedback is the “key element” in formative assessment but stated that
feedback can only serve a formative function when it (feedback) is used to alter the gap between

current and the required / expected levels of understanding, an element under student control.

Timeliness of feedback is a common theme in the literature, or more precisely the problem of not
getting feedback to students on time. The issues in timeliness of feedback can be exacerbated by the
need for the summative assessment process to be robust, reliable and valid. Taking into account the
need to assure the summative assessment through means such as double marking, blind double
marking and moderation, whilst assuring the assessment measurement also have the result of
slowing the process down. Cowan (2003) suggests that research indicates that feedback needs to be
provided “within minutes” of completing a task in order to be the most effective. Brown et al (1997)
also highlight that feedback is at its most effective when it is “timely, relevant and meaningful”.
Regular feedback can be seen to have a positive impact on students’ academic performance.
Research undertaken by Tuckman (1999) suggests a link between providing students with regular

feedback on academic performance and an improvement in subsequent academic performance.

Quality feedback should be relevant to the formative assessment and to the student learning process
(Hounsell, 2008). Quality of feedback can be measured in a number of ways, such as timeliness,
relevance, level of information, degree to which feedback encourages student learning and quantity
(too little or too much). Nicol and Macfarlane-Dick (2004:11) define good quality feedback as
“information that helps students trouble-shoot their own performance and take action to close the gap
between intent and effect”. Black and Wiliam (1998) provide evidence that suggests that the “quality

of feedback given to learners has a significant impact on the quality of learning”.

However, Nicol and Macfarlane-Dick (2004:11) suggest that a great deal of “feedback information is
often about strengths and weaknesses of handed-in work or about aspects of performance that are
easy to identify (such as spelling mistakes) rather than about aspects that are of greater importance

to academic learning but that are more abstract and difficult to define (such as strength of argument)”.

Another aspect associated with the quality of feedback and the opportunity to enhance learning is to
use the comments as feedforward. A number of authors for example Cowan 2003, Race 2005,
Knight, 2006, Duncan 2007 advocate the use of feedforward. Knight (2006:446) suggests that



feedforward is “information intended to help the student do better on a similar type of task in the

future”.

The literature on formative assessment and formative feedback suggests that the provision of good
quality feedback which will enhance student learning is not an easy thing to do. It is not always the

case that students benefit from feedback or indeed learn anything from feedback.

3.8 What Students do with Feedback

Rust (2002) indicates that a review of research literature suggests that “just giving feedback to
students without requiring them to actively engage with it is likely to have only limited effect [on
student learning and understanding]”. One of the problems with formative feedback is that it is often
the case that students fail to recognise it as helpful (Tunstall and Gipps, 1996). Some of the literature
on feedback suggests that many students don’t really want feedback at all. Some (Hounsell, 1987;
Ecclestone, 1998) suggest students usually don’t read feedback. Others (Ding, 1998; Adams,

Thomas and King, 2000, Duncan, 2007) conclude that many students only want a grade or mark.

If students are to enhance their learning from feedback then it is important that they know what to do
with that feedback — much of the literature suggests in order to get the most from feedback students
need to understand the assessment process and have skills in self assessment. Lea and Street
(1998) suggest that a great deal of the feedback provided for students is often not understood by the
students. Glover and Brown (2006:12) summarise the understandability issues in that “such failure
[failure to understand feedback comments and / or assessment criteria] inhibits the possibility of any
feedback being used in a formative manner”. Lea and Street (1998) suggest that students often have
difficulty in understanding feedback (either in terms of language used or in relation to the tasks the
students have undertaken) and are not always able to use the feedback to enhance their learning.
Havranek (2002) explores the importance of using appropriate language in feedback in order to
facilitate student understanding. Nicol and Macfarlane (2004:4) argue that “any model of feedback
must take account of the way students make sense of, and use, feedback information”. Sadler (1989)
indicates that in order for students to appreciate feedback and construct actions to deal with the

feedback they need to “possess some of the same evaluative skills as their teacher”.

Hall and Burke (2003:10) suggest that if students “know what to do to improve they can “close the

gap” between what they can do or know and what they need to do or know”. Hall and Burke go on to



argue that “it is better to focus on causes of success and failure than to praise performance on the
basis of the final product or completed task”. Providing feedback which allows students to “close the
gap” is part of what Yorke (2003) alludes to in his discussion of feedback changing student behaviour.
Feedback that is provided for students should address complex learning issues, such as addressing
quality of argument, completeness of discussion or interpretation of literature, rather than focus on

simple feedback such as exceeding word count or spelling and grammar.

As indicated in the previous section, one of the aspirations in the production of written comments is
that students will use these comments as feedforward. There are a number of conditions that need to
be met in order for students to use comments as feedforward — the comments need to have some
feedforward value, but there also needs to be some connection between different modules and / or

between different levels in a programme of study if students are to use comments as feedforward.

There is a problem with formative assessment in that it is often the case that students fail to recognise
it as helpful (Tunstall and Gipps, 1996), or do not even realise that they are getting formative
feedback. A comprehensive study conducted by Maclellan (2001) revealed that students generally
view the feedback process as “only sometimes helpful”, with 30% in Maclellan’s study indicating that
feedback never helps them to understand”. The issue of students not understanding feedback has
been raised widely in the literature (Chanock, 2000; Higgins et al, 2002; Weaver, 2006). Maclellan
goes on to suggest that her findings indicate that there is a discrepancy between students and
lecturers as to what constitutes helpful feedback. Much of this discrepancy in perception centres
around the way feedback promotes discourse and discussion — 63% of lecturers thought that
feedback prompts discussion between student and teacher whereas only 2% of students responded
positively to the same question. Indeed 50% of students suggested that feedback never prompted
discussion. Mirador (2000) argues that one way to examine whether or not there is a match between

tutor intentions and student perceptions is to focus on the feedback given to students.

3.9 Feedback and Dialogue

It is suggested (Black and Wiliam,1998) that one of the main issues in formative activities is that if
feedback is to have any effect on student learning, the learner has to respond to the feedback. The
literature indicates that it is important that students have the opportunity to reflect on their learning
and discuss their learning needs, (Black, 1999; Black and Wiliam 1999; Juwah, McFarlane-Dick,
Matthew, Nicol, Ross and Smith 2004; Hyatt, 2005; Gibbs, 2005).



The previous section indicated that there is a body of evidence in the literature which indicates that
students do not always engage with feedback. When they do engage with feedback they don’t
engage in the way academics expect them to, and often when they try to engage with feedback the
students don’t understand what is meant by the feedback. There is also a suggestion in the literature
that the provision of formative feedback provides an opportunity to enter into dialogue with students
about their formative activities and discuss their learning needs (Black, 1999; Black and Wiliam 1999;
Nicol and Macfarlane-Dick, 2004; Juwah et al 2004; Hyatt, 2005; Gibbs, 2005). Nicol and Macfarlane-
Dick (2004:7) suggest that “feedback as dialogue means that the student not only receives initial
feedback but also has the opportunity to engage the teacher in discussion about that feedback”.
Knight (2001:8) suggests that consideration of dialogue can be built into the design of the assessment
- “good formative assessment means design learning sequences that afford plenty of opportunities

for good learning conversations arising from feedback”.

Encouraging students to discuss their feedback with tutors or with other students is one potential way
to tackle the issues of understanding, or misunderstanding associated with feedback. Students not
understanding the feedback they have been provided with is one of the issues with feedback in
Higher Education (Chanock, 2000; Higgins et al, 2001; Weaver, 2006). In order for students to
benefit from formative assessment and formative feedback one of the ways to address the
misunderstanding issue is to provide students with an opportunity to express and communicate their
understanding of the feedback that they receive. Nicol and Macfarlane-Dick (2004:6) suggest that
“one way of increasing the effectiveness of external feedback and the likelihood that the information
provided is understood is to conceptualise feedback more as a dialogue rather than as information
transmission”. Entering a dialogue or discussing feedback may well be a way of enhancing learning
through feedback irrespective of whether there is an issue about understanding or not. Higgins et al
(2001) argue that academics need to “pay more attention to feedback as a process of

communication”.

3.10 Feedback on Examinations

In many institutions there are particular issues regarding feedback on examination scripts both in
terms of the timing of examinations — normally at the end of module or end of year, but also as a
result of university regulations prohibiting the return of examination scripts to students. The Data
Protection Act (1998) and Freedom of Information Act (2000) mean that the requirement to provide

students with feedback on examinations is likely to evolve in the future.



A pilot study undertaken by Cox (2009) found that from 20 institutions surveyed 18 had a policy that
examinations were the same as other forms of summative assessment in that students should receive
feedback on their work. However the main difference between examinations and other forms of
summative assessment is that students are not allowed to take their exam scripts away from the

institution as the exam paper is required for external examiner scrutiny.

There are pragmatic difficulties in getting feedback on examinations to students, mainly as a result of
timing and end of year assessment, but it potentially means that there is a significant amount of
summative assessment where there is no feedback provided to students. This may well have an
adverse impact on students who are referred in the examination (the need to resit the examination in
August / September after a June / July potentially without knowing where they made mistakes or how
to ‘close the gap’ in their knowledge before the resit examination. Similarly students progressing into

the next year may lose out on any feedforward opportunities.

3.1 The Feedback Stakeholders

There is a danger that academic staff produce feedback for students because there is a perception
that the production of feedback is part of an academic’s job and the academics end up producing the
feedback as a contractual obligation rather than as a means of enhancing student learning. Part of the
issue may arise because there is an institutional expectation that feedback on assessment is
produced as part of a learning and teaching strategy, as part of the academic workload allocations or
to be used as evidence for external examiners or external review. Duncan (2007) found that some of
the feedback was not actually addressed to the student but to internal and external examiners making
its usefulness to student learning less apparent and less obvious. Maclellan (2001) has also found
that there are occasions when written feedback on student work has only been put on the coursework
or exam paper in order to justify the mark that students are given. The justification is often not for the
student but for the external examiner and other external evaluators such as the Quality Assurance
Agency.

It is also important to consider who feedback is provided for. An example illustrates the potential

differences in the interpretation of feedback between two different stakeholders —consider the



potential feedback from students about the feedback on a piece of coursework and the interpretation

of the same feedback from an external examiner.

External examiners may consider the feedback to be excellent because:

a) itis there,
b) itindicates that the work has been marked fairly and consistently (indicator of assessment
reliability), and

c) it maps the student success against a series of learning outcomes

On the other hand student comments on the same feedback could conceivably be:

a) don’t know didn’t get any feedback — they said my work was given to the external examiner !
b) didn’t understand any of the comments about learning outcomes

c) feedback was fine, but | needed it much earlier, before | sat my end of module examination

3.12 Formative Assessment and Technology

A large amount of literature over recent years has identified, examined and evaluated the use of
technology to facilitate and / or support assessment. There is a general perception that the use of
educational technology and e-learning makes teaching in HE more efficient and enhances the student
experience, (summarised by Masi and Winer (2005:150) indicating that there is an “intuitive sense
that what teachers and students can do with technology is ‘better’ than what can be done without it”).
Educational technology and tools to support e-learning are part of the environment in HE and in many
ways contribute to the challenge of the traditional teaching functions of the HE sector. Educational
technology can be applied to enhance formative assessment and feedback activities, summarised in
Brown, Race and Bull (1999) who suggest three main benefits accrue from the integration of ICTs into

assessment and feedback activities, namely through:

e reducing the load on teachers by automating appropriate parts of the task of marking
students’ work;

e providing students with detailed formative feedback on their learning much more efficiently
than is usually possible with traditional assessment;

e bringing the assessment culture experienced by students closer to the (computer based)

learning environments with which they are increasingly familiar and confident.



ICTs in Higher Education have been around for a long time — from the Flowers Report (1965)
progressing to the Dearing Report (1997), through the Joint Information Systems Committee (JISC)
initiative (1999) and culminating in the 2003 White Paper which suggests that e-learning should be
embedded in “a full and sustainable way by 2013”, (2003:64). HEFCE’s (2005) stated goal in the
recently published e-learning strategy is to “help the sector use new technology as effectively as they

can, so that it becomes a 'normal' or embedded part of their activities”.

The government (White paper and other HEFCE docs); educational managers (Ramsden 1998);
technology advocates (Laurillard, 2002; Salmon, 2000, 2002; Collis and Moonen, 2001; Conole and
Oliver, 1998; Jochems, Merrinénboer and Koper, 2004) and commercial organisations (WebCT and
Blackboard for example) all enthuse about the use of ICTs and e-learning and the opportunities
afforded by exploiting the potential of educational technologies and e-learning. Ramsden (1992:5)
argues that technology is helping change the nature of university teaching as a method for imparting
knowledge to an environment that “makes student learning possible”. However George (2002)
cautions that “IT is an enabler, not a solution in itself” and McGettrick, Boyle, Ibbett, Llyod, Lovegrove
and Mander (2004) suggest that “despite advances that are being made in relation to its uptake, there
are many who strongly believe that the effectiveness of e-learning remains one of the ‘grand

challenges’ for education in the coming decades”.

National strategies and policies for the HE sector and in particular the role of ICT to support learning,
teaching and research, sit within a context of rapid technological change (Conole 2001). Educational
technology and tools to support e-learning are part of the environment in HE and in many ways
contribute to the challenge of the traditional teaching functions of the HE sector — and this may well be

the case in formative assessment and formative feedback.

Throughout the evolution of educational technology and e-learning very little time or effort has been
given to examining the effect using ICT or the demands of e-learning has on teachers in HE.
Research that has been undertaken on the impact of technology tends to focus on the secondary
school sector and tends to focus on adoption and usage of ICTs (using metrics such as ratio of
student to computer or the implementation of a physical infrastructure) or the lack of change in
teaching practice as a result of ICT implementation (Cuban 2001; Curran, 2001; Pelgrum 2001) —
suggesting traditional approach but using ICTs.



There is a need for academic staff to invest time in developing the appropriate technical and
pedagogic skills required to make best use of ICTs. Similarly there is a need for a robust technical

infrastructure to support the use of the ICTs.

ICTs can reduce the workload for academic staff and potentially remove some of the constraints
which make formative assessment and formative feedback impractical. ICTs can be used to act as an
automated tutor in order to extract features of student responses and analyse those responses to

identify errors and provide feedback for correcting those errors.

The use of ICTs in formative assessment potentially allows for the provision of effective and efficient
feedback which can be individualised and be provided in a timely manner. Charman (1999) argues
that ICTs “could engage students even if there was no summative element involved” and that "there is
mounting evidence for the pedagogic advantages of CBA [computer based assessment] in providing
feedback on student work in Higher Education." ICTs are not limited to numeric, mathematical or
scientific exercises but can be used across a range of subject domains. When ICTs are used in
formative assessment and formative feedback, academic staff should be aware of the need to
consider students’ perception of ICTs and their skills and abilities in using ICTs. Laurillard (2002)
advocates the need to use appropriate pedagogy in the use of ICTs in learning and teaching, and it is
certainly the case that pedagogic considerations are required to be taken into account in the use of

ICTs in formative assessment and feedback.

Utilising ICTs in formative activities can potentially provide a number of pedagogic benefits for

students, including:

o Improved flexibility in that students can participate at their own pace and undertake the
activities when they want to and even undertake the formative activities on multiple
occasions;

e Adaptive testing can be used in order to match the formative assessment to individual
student’s ability;

o Automated and immediate feedback (Denton 2001);

e The opportunity to monitor their own progress and development; and

e The opportunity for students to participate in formative dialogue (Boud and Knights, 1994;
Lea, 2001).



3.13 Chapter Summary

In this chapter the literature on assessment and feedback has been critically reviewed and used to
shape the design of the research study — discussed in chapter 4. There are a number of common
themes that can be derived from the literature and these have been used in shaping the research

design.

The purpose of assessment has been critically analysed and the issues associated with assessment

in Higher Education have been discussed.

The concept of feedback has been critically evaluated based on a review of the literature. The review
of the literature on feedback and the conclusion that there has been very little research into the impact

of feedback on student learning contribute to the rationale for studying feedback in this thesis.

Consideration of how students engage with formative activities has been presented in this chapter,
and the issues associated with engagement, or lack of engagement, have been introduced. Student

engagement with feedback will be returned to in chapters 5 and 6.

The nature of dialogue around feedback and the potential benefits associated with dialogue have
been introduced. The student perception of dialogue on feedback will be returned to in chapter 6 in

the discussion on focus groups.

This chapter has also considered the use of technology and particularly Information and
Communication Technology (ICT) in the provision of feedback. The rationale for keeping ICT and

feedback outwith the scope of this thesis has been put forward.



Chapter 4 Methodology

41 Introduction

The purpose of this chapter is to discuss the research question — “Can formative feedback enhance
student achievement ?” — in detail, outline the various stages undertaken in the thesis and justify the
methodology adopted in order to obtain the data to be used in analysis and discussion of the research
question. The research question was derived from recourse to the literature as discussed in chapter
3 which indicated the use of formative feedback can support and potentially enhance student

achievement and student learning.

In line with the nature of a professional doctorate an action research approach was adopted in order
to provide evidence to review practice, determine the impact of practice and reflect on how that
practice was used to affect change in practice. Lee (2009:6) argues that professional doctorates allow
for the “development and/or application of expertise directly in the practice setting”. The context for
this thesis was the author’s place of work. The overall ambition was to critically evaluate
developments and innovations in the provision of feedback and consider the success (or otherwise) of
application of feedback in academic practice, using an action research approach coupled with
ethnographic case studies. According to Tennant (2004) professional doctorates should attempt to
link doctoral education with work related challenges and questions. The action research design that
has been used in this thesis sought to make the link described by Tennant. This was approached by
interpreting the theoretical discussion on feedback from the literature (discussed in chapter 3)
reviewing and evaluating practice and considering potential changes to practice and implementing

practices designed to address the issues associated with the provision of feedback.

The action research approach (McNiff and Whitehead, 2006) was adopted in an attempt to improve
education practice and to contribute to knowledge about educational practice in terms of impact of
feedback. As the provider of feedback and the creator of the feedback interventions studied in this
thesis the author’s role was such that the information gathered in the thesis could inform future

decisions and actions at individual and departmental levels.

The grand ambition of this thesis was to examine the issues surrounding student perceptions about
the provision and use of feedback (or lack of feedback), to explore ways in which feedback might be
improved so as to improve student learning and achievement and to provide a strategy for change of

practice at a local level. The motivation behind the thesis was to use the findings in order to promote



and affect change in practices associated with the provision of feedback from an individual

perspective and at a departmental level.

A variety of data from a number of different sources including student marks, discussion group
meeting notes and feedback forms were examined for salient concepts in relation to the research
questions. The gathering of data for the thesis, whilst aimed at providing evidence for individual
improvement was also gathered so as to inform arguments to affect change at departmental and
perhaps extend to the author’s own institution. A further aspiration was to use the findings from this

thesis as an example to share with the wider computing community in Higher Education in the UK.

In order to support the action research in this thesis a process of gathering qualitative and quantitative
data via case studies was adopted. The rationale for case studies and the design of the case studies

is discussed later in this chapter.

4.2 Structure of Research

In this section the structure of the research is introduced. Action research is the main approach that
has been adopted. The action research has been underpinned by case studies. Examination of the
interventions was extended over an extended period in order to obtain a longitudinal picture. .

Essentially the structure is as follows:

e aninitial study to determine the important variables associated with feedback,

e a case study with first year students (running over a period of 3 years) comparing cohorts (3
different cohorts over 3 years) of students who had access to formative feedback with cohorts
(again 3 different cohorts over 3 years) of students who didn’t receive formative feedback,

e asecond case study comparing second year computer forensic students studying modules
where the modules had different approaches to feedback. The second year case study was

repeated over 2 years.

In both case studies a number of formative interventions were introduced (details of the interventions
are provided in chapter 5). Quantitative data were gathered on summative student performance.
Qualitative data were gathered at various points in time through discussion groups. A chronological

picture of the study, which outlines the structure of the research, is provided in Figure 4.1.
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Figure 4.1 Schematic of chronology

The schematic shown in the figure above is intended to illustrate the chronology of the various
activities carried out in the action research for this thesis. The figure shows the activities across the
three years of the data gathering period and the sequence in which the activities occurred. Each box
in figure 4.1 has action research activities associated with it, either formative feedback activities as
part of the case studies or discussion activities in the discussion groups. The detail of the activities in
the boxes is discussed in chapter 5. However, as an example, the feedback exercises case study (the
ringed box in figure 4.1) is “exploded” and illustrated in figure 4.2 below to show the empirical nature
of the action research activities. The schema for the computer science students (the control group in
case study 1) is provided in figure 4.3 to illustrate the difference in formative activities between the
two student groups.
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Figure 4.2 Detail of Case Study 1 Activities for Computer Forensics Students
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Figure 4.3 Detail of Case Study 1 Activities for Computer Science Students- illustrating lack of
feedback



Figures 4.4 and 4.5 illustrate the nature of the model of intervention in case study 2. Case study 2
examines the second year activities in the computer forensics programme where one of the computer
forensics modules includes formative interventions and the other computer forensics module does

not.
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Figure 4.4 Detail of Case Study 2 Activities for Computer Forensics Module CM0541 (including
formative interventions)

Year 2 CM0542 Students

Summative Assessment

Summative
assessment

Summative
assessment

Summative
marks provided

Summative
marks provided

Formative Assessment



Figure 4.5 Detail of Case Study 2 Activities for Computer Forensics Module CM0542 (no formative
interventions)

The discussion on the case studies is provided in detail in chapter 5. However, the figures 4.4 and 4.5
above are included at this point in order to provide an indication of the structure of the formative
interventions and the differences in feedback provision between the computer forensics students and
the computer science students in the first year and between the two different computer forensics
modules in the second year of study. As indicated in figures 4.2 and 4.3 a pretest posttest control
group model was utilised in order to try to determine the impact of feedback. The computer science
students formed the control group who received little or no formative feedback and the computer

forensics students were the group who received formative feedback throughout their studies.

4.3 Input from Literature

Reviewing the literature on assessment and feedback it can be seen that there has been very little
research into the impact of feedback on student process of learning or the impact of feedback on
student achievement, especially in Higher Education. Similarly there has been little consideration
given to the ways in which students engage with formative activities or formative feedback in Higher

Education. The lack of research in this area is even more apparent in Computer Science.

As indicated in the review of the literature in chapter 3, there is an overall perception that formative
feedback is of potential benefit to students. This is summarised by Black and Wiliam’s (1998) review
claims to demonstrate that formative assessment can improve student learning and achievement. On
the other hand Askew and Lodge, (2000) take issue with Black and Wiliam’s claim and argue that
there is little correlation between formative feedback and enhancing student achievement. This thesis
examined the hypothesis that formative feedback has a positive impact on student learning and
achievement. The intention was to use the results from the thesis to inform teaching practice and to
use the results either to reinforce current practice or to provide evidence for a change in practice.
There are a series of related questions linked to the question of improvement in the student learning

experience and student achievement.

4.4 Research Question



The primary research question is — Can formative feedback enhance student achievement?

There is a range of potential responses to the research question on the impact of formative feedback

on student learning. To simplify, potential levels of impact include:

o Formative feedback has no effect ;
e Formative feedback has a positive effect ; or

e Formative feedback has a negative impact on student learning and achievement.

The subsidiary questions related to the primary research question are identified in this section. The
subsidiary questions focus on which aspects of student learning (if any) can be improved as a result
of formative assessment and feedback and how these improvements can be measured. The

subsidiary questions addressed in the thesis in conjunction with the main research question are:

o Why do students want feedback ?

o What students do with the feedback provided to them ?

e How do students use feedback to enhance learning ?

o What do students think is useful feedback ?

e Can the case study material from this thesis be used to promote change in academic practice
?,and

e Can student performance be improved by the provision of feedback ?

These questions, along with the main research question are considered throughout the thesis and are
an integral part of the research design. The questions are discussed in detail in chapters 5 and 6. A

set of preliminary issues around the nature of student achievement need to be addressed first.

Student achievement in this thesis is taken to be some form of summative measurement at an end
point. The end points used include individual assessments in modules, module marks and end of level
grades. There are many other potential measures of student achievement including exit velocity, self
development, self perception or employability. These measures of achievement are outwith the scope
of this thesis.

4.5 Research Design



As indicated earlier in this chapter the grand ambitions of this project were to enhance student
learning and improve student achievement through improving feedback and encouraging change in
academic practice so as to embrace and embed the factors which enhance feedback. The role of
developing others in Higher Education can be tackled in a variety of ways (Land, 2001) but
implementation always requires a balance of research or evidence based activities and
communication. In order to provide the evidence to encourage change an action research approach
was chosen as a method. The action research approach was supplemented with the use of case
studies in order to explore and illustrate the feedback issues. The material presented in this thesis
derives from a very small set of case studies and there are issues in generalising the findings across
the wider context of Higher Education or even similar subjects in different institutions. However,
despite issues of generalisability it was hoped that the findings from this study could be used to inform
the author’s future practice for subsequent cohorts of students. In addition it was also hoped that the
findings of this study could be shared with colleagues to encourage them to consider and reflect on

their assessment and feedback practice.

In this section the design of the research process and a justification of the methodology to be used in
order to address the research question(s) is discussed. In articulating the research design the author
attempts to achieve a pragmatic and workable research plan which will be suitable for the critical
analysis in the domain of formative feedback, whilst at the same time maintaining the educational
research principles of validity and reliability (as applied to qualitative rather than quantitative

research).

The research design was set in the context of the continuously changing environment of Higher
Education and the even more rapidly changing subject domain of computing and computer forensics,
as well as the author’s change in Higher Education institution (from Northland University to Southland

University) during the period of research.

4.5.1  Subject Domain of the Research



The first decision as part of the research design was whether to set the research within the context of
the author’s subject discipline of computer science and computer forensics or to attempt to critically
analyse the impact of formative feedback on student learning in a more generic Higher Education

environment. .

The rationale for choosing to focus on a comparison of computer science and computer forensics
studying in year 1 and computer forensics students studying in year 2 was based on a number of
factors. The fact that the research methodology was an action research methodology meant that the
subject domain by necessity had to be one in which the author participated as a teacher as well being
one where the author had easy access. Reflection on the author’s teaching practice is an integral

aspect to the ethos of the professional doctorate.

The rationale for choosing the environment for the research was based around the pragmatics in
terms of access to students and a manageable size of study. It is accepted that the participants used

in this research are a convenience sample (see section 4.6.2 for discussion on sampling).

A further factor influencing the choice was the author’s subject knowledge of both computer science
and computer forensics and knowledge of the academic structures and operation of academic

departments examined in the action research.

There were issues in the choice of subject domain. The issue of generalisabilty has already been
alluded to but in some respects the ability to generalise does not matter in the context of this study
since the objective was to reflect on the author’s teaching practice and to encourage change in
practice in one department in one institution. However it should be remembered that the study was
based on only one subject discipline area (computer science and computer forensics are both in the
computing subject discipline as indicated in the subject benchmark (QAA, 2000 and 2007). It was not
the intention, at this point in time, to extrapolate the findings from the small case studies to the wider
HE environment in computing or to generalise the findings from the computing subject domain to all
HE. Given the sparseness of the evidence on feedback in Higher Education it is hoped that this study

will contribute to the emerging corpus of results.

The case studies looking at the computer forensics and the computer science students is exactly the
groups of people that the author was interested in from the angle of professional practice. By
examining these groups and not attempting to generalise provided the opportunity to explore the
issues in greater detail. Had a random sampling approach been used to create the study groups there

would have been much less control over the environment.

4.5.2 Ethics and Bias



It was accepted in the design of this research that the role of author may have produced a level of
bias in this study since the author was teaching the students and the author was in a position of
teaching authority. However, from the outset, students were informed about the research into
feedback, the planned project and the rationale for the project in terms of seeking to improve their
learning experience. All students were informed about anonymity, confidentiality, the opportunity to

not participate in the research and the opportunity to withdraw from the research at any point in time.

There were also issues around the role of the author as a manager in education. However, as has
been discussed in chapter 2 in the management of change, irrespective of the author's managerial
position, there was a need to be able to convince colleagues, through examples, of the benefits of

reviewing and changing teaching practice.

4.5.3 Action Research

An action research approach was selected for the research design in order to develop an
understanding of the practice of providing feedback to students and the ways in which students used
the feedback. Action research was selected as a means to carry out the research because the focus
of the research was in the author’s institution and in the first instance the author wanted to focus on
his own professional practice in the provision of feedback. McPherson and Nunes (2004) advocate
the use of action research in the analysis of student learning and this lends itself to the research in
this thesis. Action research by its very nature does not have a fixed methodology but there are
philosophical underpinnings which can be grouped into critical, participative and qualitative

(Waterman, Tillen, Dickson, and de Koning, 2001).

The design of this thesis attempted to embrace all three of Waterman'’s suggested groupings;

e Critical — through the use of literature to inform the research design;
o Participative — through reflection on the author’s own practice, with the author acting as a
participant; and

¢ Qualitative — with data gathered via a series of discussion groups



In addition the opportunity for action research approach to facilitate change was taken into account
when selecting an action research approach. Cohen, Manion and Morrison (2000) advocate action

research as a powerful tool for change and improvement at a local level.

The action research methodology guided the implementation of the interventions (and case studies)
considered in this thesis. According to Kemmis and Wilkinson (1998:24) action research “involves
learning about the real, material, concrete, particular practices of particular people in particular
places”. Action research, according to Kemmis and McTaggart (1988:5) is a form of “collective, self-
reflective inquiry undertaken by participants in social situations in order to improve the rationality and
justice of their own social or educational practices as well as their understanding of these practices
and situations where these practices are carried out”. Waterman et al (2001:11) define action
research as a “period of enquiry that describes, interprets and explains social situations while
executing a change intervention aimed at improvement and enhancement”. They go on to suggest
that action research is “problem-focused, context-specific and future-oriented”. Somekh (1995)
suggests that action research methodologies will vary depending on the previous experience of the

researcher themselves.

Regan and Besemer (2009:212)) indicate that “generalisability is not the prime concern of action
research, although the results are often of interest to a much wider audience than merely the
practitioners involved”. Bassey’s (1995:111) discussion on action research stresses the “uniqueness
of each research situation” and the value of the study of singularity rather than emphasis on the
notion of creating a generalisable theory. Whitehead (1989) argues for the particular importance of
action research to research into education practice. Whitehead describes education as a value-laden
activity where the term “value” refers to those qualities that give meaning and purpose to the
professional lives of practitioners and he suggests that by asking questions about how practices can

be improved, practitioners can embody their own professional values.

4.5.4 Case Studies

In order to underpin the action research carried out in this thesis an ethnographic case study
approach was selected as a method for in-depth analysis of the impact of formative feedback on

student learning and achievement. The rationale for selecting case studies as a method to support the



action research was based on the strengths of the use case studies in educational research. The
justification in selecting case studies as a method was based on the definition of case studies being a
“specific instance that is frequently designed to illustrate a more general principle”, Nisbet and Watt
(1984:72) and Cohen, Manion and Morrison (2000:181) argue that case studies provide a “unique
example of real people in real situations, enabling readers to understand ideas more clearly than
simply presenting them with abstract theories or principles”. Cohen et al (2000:181) go on to suggest
that case studies can “penetrate situations in ways that are not always susceptible to numerical
analysis”. The most important factor in choosing case studies however was the ability of the use of
case studies in educational research to establish cause and effect. In order to understand the cause
and effects associated with provision of feedback and the impact on student learning case studies
provided a framework which allowed the author to identify, and then examine, the issues in depth.
One of the main arguments for using case studies in the research for this thesis is “that they observe
effects in real contexts, recognizing that context is a powerful determinant of both causes and effect”
(Cohen et al 2000:181). Using these arguments it was hoped that the thesis objective of providing
data to encourage change in practice would be realised by the presentation of results from the case

studies.

Another important aspect of cases studies which made them appropriate for this thesis is Hitchcock
and Hughes’ (1995:316) claim that “case studies are distinguished less by the methodologies that
they employ than by the subjects / objects of their inquiry”. The complexity of the situation being

analysed in the action research justifies the use of case studies.

There are many arguments against the use of case studies, including the fact that results might not be
generalisable; results will not be easily cross checked and in turn may therefore be selective,
subjective or biased; and the case studies are of course prone to observer bias. Whilst it was
accepted that it would not be possible to generalise from the research in this thesis it was hoped that
the opportunity to penetrate the situations afforded in the case studies and uncover examples of
cause and effect would outweigh the concerns about generalisation. The concerns around
generalisability were taken into account in the analysis of the findings and are discussed in the

context of validity and reliability later in this chapter.

In qualitative research in general and in the research design utilised in this thesis in particular, the
opportunity for replication is minimal, which may raise questions regarding the reliability of the
research. However, this is countered by the opportunity to “include the uniqueness and idiosyncrasy
of situations and that the [case] study cannot be replicated” (Cohen et al 2000:119). It would be
possible to test for replication by asking others to provide feedback of the same sort, but this activity is

beyond the scope of this study.



4.5.5 Sampling

The research design decision to analyse case studies meant that sampling had to be take into
account. The sample for the case studies is three year 1 cohorts of both computer forensics and

computer science (6 student groups) and two year 2 computer forensics cohorts (2 student groups).

Ball (1993:37) suggests that “in educational research, especially research in complex educational
organisations, sampling is inevitable and necessary”. Smith (1975:105) endorses the use of sampling
in education research as the “search for typicality”. Cohen and Manion (1994:86) support the use of
sampling by suggesting that “in a large survey researchers usually draw a sample from the population
to be studied; rarely do they attempt to contact every member”. However, Ball is concerned that the
consequences and implications of sampling are “too often ignored by fieldwork” and this would be a
weakness in the sampling in this thesis if the intention had been to make generalisations from their
sample of computer science and computer forensics students. However, the intention in this study
was to be able to identify issues which would support change in the author’s practice, but also be
generalisable to future cohorts of students taking the same modules in future years. As has been
indicated earlier it was not the intention to make generalisations from the research undertaken in the
thesis. The sample chosen was a convenience sample in that the selected students had been taken
from the cohorts studying computer science and computer forensic at one institution. However, it is
plausible that this is typical of students on similar programmes of study in future years in the same

institution, and in similar institutions now and the in the future,

The sample in this thesis was composed entirely of those studying computer science and computer
forensics at one institution and as such is a “convenience sample”, defined by Diamantopoulos and
Schlegelmilch (2000:14) as the situation where “sample members are chosen on the basis of their

being readily available or accessible”. However, the convenience sample is justified because this is

the target group that the author is interested in studying.

4.5.6  Gathering the Quantitative Data



The purpose of this section is to discuss the research instrument, i.e. how primary quantitative data
were collected from the case studies. The case studies were used in attempt to gather measurable
data on the experience of formative feedback on computer forensics and computer science students

and on the impact of feedback on student achievement.

The original idea had been to use statistical data to measure the effect of formative feedback on
student learning by comparing an experimental group against a group who had similar academic
learning requirements but different opportunities for formative feedback and different formative

interventions.

The methodology employed in the thesis was intended to determine the effect of formative feedback
by examining students’ perception of feedback, perception of learning and summative assessment
achievement of a group who have been provided with formative feedback and a group who have not.

The second group acted as a control group.

The initial data for the thesis were gathered from students in the School of Computing Engineering
and Information Sciences (CEIS) at Northland University (at the time of data gathering the author’s
School and Institution) as an ethnographic case study in order to examine the possible improvement

in student achievement afforded by the provision of formative feedback.

The initial data gathering included all undergraduate computing students in the School (population —
482 students) in order to get a “baseline” view of how students across the School perceived and
valued feedback. The initial data gathering attempted to get an indication of what was important in

terms of feedback for students in CEIS.

The case studies in the action research involved groups of students, who had equal (or at least very
similar) educational experiences. The study compared students on the first year Computer Forensics
(CF) programme (high levels of formative feedback) with students on the Computer Science (CS)
programme (lower levels of formative feedback). The intention was to look at the summative
performance of computer forensics students and compare the summative performance on modules
where a strategy of formative feedback was employed against other computer science modules
where feedback was not provided. The CS cohort acted as a control group that didn’t have exposure
to formative feedback. Comparison was also made on the summative performance of CF students on
CF modules and on the CS modules that they took. Data were gathered to facilitate analysis of the

level of improvement (or otherwise) in student achievement as a result of formative feedback.



The first two computer forensics cohorts from 2005/06 and 2006/07 were studied in further detail, as a
further case study, in their second year in 2006/07 and 2007/08.

In general terms the CF group had the opportunity to undertake a formative assessment task then
were given formative feedback. After they received the formative feedback from the first formative
assessment task they undertook a second formative assessment task). The computer science group
undertook an assessment task but received no formative feedback then undertook the subsequent

assessment task. This pattern was repeated over a series of tasks over a period of time.

Consideration was given to using self assessment and peer assessment as a controls. However, both
were rejected, self assessment because of student lack of experience in the assessment process
(although self assessment was used to some extent in some of the formative interventions). Peer
assessment was rejected at this stage for a number of reasons mainly because of the extra pressure
that peer assessment potentially places on students. Despite many advocates arguing the benefits of
peer assessment in the literature (Boud, 1989; Sambell, Sambell and Sexton, 1999; Sluijsmans et al,
2001; McDonald and Boud, 2003; and Falchiakov, 2005) it was rejected as an instrument in the case
studies because of the added complexity in introducing the skills associated with peer assessment

and the extra variables that a study involving peer assessment would require.

The design aimed to address many of Campbell and Stanley’s (1966) concerns with internal validity
and addressing “interaction of testing and X” in external validity and allowing for consideration of
“interaction and selection of X” and “reactive arrangements” in Campbell and Stanley’s (1966)

external validity concerns.

The research design utilised Campbell and Stanley’s (1966) pretest-posttest control group design
structure, where both groups have a test O1 and only the first group get the intervention before both

groups undertake the second test, O,.

R Oy X 0O
R O 0,

In the discussion in chapter 3 a number of issues with the summative assessment were identified.
Despite these issues summative achievement was selected as a means of quantifying levels of
student achievement, and thus as a measure of the impact of formative feedback on student
achievement, The author chose to use summative assessment scores in this study because a) the
students participated in the summative assessments, b) creating an extra set of tests would have
caused extra work for students and c) the summative marks were subject to external moderation (as

part of the external examiner process).



Statistical tools were used in order to consider statistical significance — t-test for independent samples
in case study 1 and match-pair t test for the computer forensic students in case study 2. Given the
nature of the case studies, effect size was also considered. As will be discussed in chapter 6 the use

of the statistical tools did not contribute to the arguments presented in this study.

4.5.7 Qualitative Techniques

In order to gather rich data which could be used in conjunction with the qualitative data there was a
need to engage in some form of dialogue with students. A number of potential mechanisms were
considered including semi structured interviews, focus groups and discussion groups. As indicated
earlier in this chapter an action research methodology supported by use of case studies and

discussion groups was adopted.

Semi structured interviews were considered as a mechanism to discuss feedback issues in detail with
students, but this instrument was rejected in favour of a series of discussion groups, mainly to make
the process of discussion less stressful for participants. A secondary rationale for the discussion
groups over semi structured interviews was that it was anticipated that participants in the discussion
groups would support and encourage dialogue between the students and also potentially provide

prompts for each other’s thinking.

The objective in using discussion groups was to obtain rich data on what it is that the students valued
in terms of feedback, what the student experience was based on feedback they had received, how
students make use feedback in their learning, the issues that students have in relation to feedback
and whether the feedback had had a positive impact on their achievement. The questions used to

prompt discussion in the groups are provided in Appendix 2 along with the responses from students.



4.6 Issues with Design

The first two issues with the design of the research from this study have been discussed earlier in this

chapter, and are summarised in this section.

4.6.1 Generalisability

The nature of the action research utilised in this thesis may lead to potential issues concerning the
generalisability of the findings from the case studies. However, it was never the intention to
extrapolate the findings of this study to a wider population or to make general claims as a result of the
study. The intention was to use the findings of the action research and the case studies to inform
personal professional practice and to share as an example with others in similar teaching

environments.

4.6.2 Using Summative Assessment Scores as a Measure

The problems associated with summative assessment have been discussed in chapter 3. It may
seem strange to use summative assessment as a measurement in a study of the impact of formative
feedback given the problems associated with summative assessment. The rationale for choosing
summative assessment as a quantitative measure is based on students being motivated to engage in
summative assessment, summative assessment scores being available, summative scores being a
potential measure of student achievement and summative assessment scores being externally

checked by external examiners.

4.6.3 Agreeing the Definition of Feedback

There are issues in trying to measure the impact of feedback when there is a range of understandings
as to what feedback actually is. It has already been discussed that different students differ in their
understanding of the concept feedback (Higgins et al, 2001) and there is suggestion in the literature
that there is a difference in the perception of what makes good feedback between students and
academics (Maclellan, 2001). Attempts have been made to take into account and discuss the possible
ambiguities in the definitions of feedback, particularly in the focus group discussions.

Attempting to isolate the impact of formative feedback is complicated, especially when using
summative performance and perception of feedback as measures. There are many other potential
variables which could have a positive impact on student summative performance over time, such as
developing learning skills, better understanding of the subject through study and practice (irrespective

of any feedback provided) and increased motivation as students move along the chronological scale



of the academic calendar. There is also the possibility that students get better at assessments the
more assessments they do. Therefore doing a second assignment in a module may see an
improvement in the summative marks irrespective of any feedback that is provided on the first

assignment or any intervening formative activities.

4.6.4 Nature of Student Cohort

In the student cohorts being studied in the first year there are also subject and programme differences
to take into account which may act as variables in improving summative performance. In particular the
computer forensics students had a series of potential advantages which could either individually or
taken as a whole had an impact on the students’ summative performance. The programme was a new
programme, certainly for the first cohort in 2005/06 and was one of only a few such courses available
in the UK at the time. Computer forensics had received a large amount of publicity because of widely
reported cases in the public domain, and exposure to the subject on popular TV programmes such as
CSI, Cold Case and Spooks. This potentially led to a cohort of students who arguably were more

highly interested in the subject and more highly motivated.

The computer forensics programme also had a custom designed laboratory which was only available
to computer forensics students. The facilities in the laboratory were highly specialised and had a high
technical specification. In addition although the laboratory was networked it was not connected to the
university network which gave the students a feeling of independence. Specific hardware
requirements (such as write blockers — to enable read only imaging) were included in the specification
of the laboratory. The laboratory was designed to enable teaching staff to emphasise the principles of
evidential integrity and evidential continuity in a practical setting and to give students the opportunity
to apply these principles in computer forensics analysis. In effect the laboratory acted as a base room

for the computer forensics students — and the computer science students did not have a base room.

Many students studying at university have their own PCs, which are often of a higher specification
than can be provided by universities. However, in computer forensics, industry standard software,
such as EnCase from Guidance Software, has prohibitively expensive licences and requires a very
precise technical specification to run properly. The computer forensics facility in fact addressed
research undertaken by Gale (2006:1) who suggests that “in order to keep our young students at
university — and these are also the most likely to drop out — we have to provide them with a work

environment which is at least comparable and preferably superior to conditions they would have been



working in if they had not come to university”. It is unlikely that students would have access to similar
facilities as those provided in the computer forensics laboratory, due to the complex technical

specification of the laboratory and the prohibitive cost of hardware and software.

The computer forensics students also had an extra-curricular series of practitioner talks providing
expert input to programmes through presentations and case studies. The regular input from
practitioners, over 20 sessions were arranged in each academic year, gave the computer forensics
students the impression that they were being given an extra benefit which, in turn, helped with their

levels of enthusiasm and engagement with the programme.

4.6.5 Pedagogic Interest of Academics

In addition to the potential bias introduced because of the author participating in the research study,
there was also a high level of pedagogic interest from academics teaching on the computer forensics
programme. There are a series of pedagogical issues in the teaching of computer forensics, focussing
on how to teach and assess the subject without overwhelming students with the technical, procedural,
and legal aspects of the subject. The fact that students were involved in pedagogic research,

including participation in this thesis, may potentially have led to a Hawthorne type effect.

There is also a potential bias introduced by the teaching approach of the individual academics
delivering the computer forensics programme. What if it is the case that the tutors who provide
developmental and formative feedback are the “good” tutors anyway and they encourage and inspire
students to learn from their enthusiasm, their love of the subject matter, their consideration and
understanding of pedagogy and students’ learning needs? This is a particularly difficult variable to
isolate.

The issues discussed above raise some interesting questions about measuring success and the
comparability of measures. In order to try and tackle these issues it was decided that the comparisons
that would take place in the second year of the student’s programme would only include the computer
forensics students. This meant that two modules on the computer forensics programme would be
analysed. The result of doing this was to negate many of the variables that arose because of the
differences in the learning experience between the computer forensics and the computer science

students.



4.7 Validity and Reliability

In this section the concepts of validity and reliability are considered within the context of the research
design for this thesis. It is not the case that validity and reliability have less importance in action
research than other methods in educational research, but more a case of validity and reliability being
different in action research. Waterman (1998) has suggested that very little consideration has been
given to the issues of reliability and validity specific to action research methodology in the educational

research literature.

Traditionally in educational research reliability is concerned with the extent to which the research
instrument produces the same results on repeated trials or repeated instances. Carmines & Zeller
(1979:11) suggest that reliability is the “tendency toward consistency found in repeated
measurements in the same phenomenon”. In educational research a reliable method or instrument is

one which gives consistent results in different applications.

The "rightness" or "truth value" of research is an issue of "validity." Westmayer (1981:42)
summarises the concept of validity in educational research as answering the question, "does this
device [or method] measure what it is said [or claims] to measure?" Validity in educational research is
commonly discussed in terms of internal and external validity. Internal validity seeks to “demonstrate
that the explanation of a particular event, issue or set of data can actually be substantiated by the
data” Cohen et al (2000:107). External validity is the “degree to which results can be generalised to

the wider population, cases or situations”, Cohen et al (2000:109).

The concepts of validity and reliability are different in the context of action research and in the context
of this thesis. The point of this piece of action research isn't to "prove" anything but the aspiration is to
use action research to allow the author to take a fresh look at their own work relating to assessment
and feedback. Altrichter, Posch and Somekh (1993) argue that judging reliability in action research
can only be carried out on a restricted basis as a result of the unique nature of any individual project.
In the case of this thesis the validity is provided through the authentic behaviour of the action
research. McNiff (1994) claims that validity in action research is not about methodology but is more
concerned with the personal and interpersonal issues identified in the research. McNiff suggests that

the insights acquired in solving issues of validity help inform action research methodology. This view



is supported by Clark (2000), who argues that action researchers need to present an analysis of
decisions made during the conduct of the study to facilitate judgements of validity. Waterman (1998)
suggests that by the researcher discussing the issues and influences in their action research it
enables the reader to evaluate the level of appropriateness of their influence.

When providing feedback to students it is not the case that there is a set of responses for any
particular piece of assessed work. The feedback that is provided is dependent on the student and the
student’s level of academic development. The feedback provided by the academic is an indication of
the educational relationship between the tutor and the student. The feedback is often a judgement
made by the academic designed to provoke a response from the student. This thesis seeks to
examine whether the feedback provokes a response and whether the student changes their

behaviour as a result.

4.8 Ethical Considerations

The process of requiring full ethical consent from the Ethics Advisory Committee was considered and
discussed. After carefully consideration of the ethical processes and discussion with the author’s
supervisor the advice was that it was not necessary to put a proposal through the Ethics Advisory
Committee. However, ethical principles were applied throughout the research, and in particular the

following principles were applied and conveyed to all participants.

4.8.1 Informed Consent

The research and research objectives were discussed with all potential participants. Students were

informed about the levels of input that they were being asked to participate in.

4.8.2 Risk and vulnerability of the participants

Consideration was given to students on an individual and a group basis in both the computer
forensics and computer science cohorts. The research ideas and the pragmatics of the research were

discussed with students and students were assured that their participation, or non-participation, would



not result in any academic or personal risk to them. Every effort was made to reassure students at the
beginning of each data gathering exercise. No judgement was made on the students through their

participation in this study, and the data gathered were not used for any purpose other than this thesis.

Students had the opportunity to review all written comments that they submitted to the research and
withdraw the comments if they so wished. All notes from the focus groups were summarised and

shared with the students.

All student participants were over 18 and there were no vulnerable adults on either programme in any

of the cohorts.

4.8.3  Confidentiality

All data gathered in this project was done so in confidence and will only be used in this thesis.

4.8.4  Anonymity

The names of the institutions which form part of this research study have been changed in the
interests of preserving anonymity. Northland, Southland and Eastland have been used to represent

the different institutions.

The presentation of any numeric marks (summative and formative) have had student names and
identifiers removed. Any names included in feedback examples are aliases. All comments from
questionnaires and focus groups have been anonymised. No individuals are named in the thesis and
any comments are attributed only at the most generic level (course, year of study). Every attempt has
been made to ensure that no individuals can be identified from either comments or the context of the

text.

All examples of feedback provided by academic colleagues and used for discussion in the focus

groups have been anonymised and all references to students or academic staff were taken out.

4.8.5 Right to Withdraw



Participants had the right to withdraw from participation at any stage.

49 Chapter Summary

In this chapter the research question has been discussed in detail and the supplementary research
questions that have evolved from the main research question have been identified. The research
methodology and the research design have been introduced and the rationale for the methodology
and the research design have been critically discussed and justified. The ethical principles applied in

the thesis have been presented in section 4.8.

The difficulty in isolating the impact of formative feedback has been discussed and other potential
variables affecting student summative performance have been identified and discussed. The way in
which the research design is used is discussed in chapter 5 and the results from the research are

reviewed in chapter 6.



Chapter 5 Evolution of the Study

5.1 Introduction

The purpose of this chapter is to discuss the data gathering approaches that were adopted and the
formative interventions that were used with the computer forensics students. The chapter follows on
from the discussion presented in chapter 4 and attempts to describe the various formative
interventions and justify the rationale for the design of the formative activities. The purpose of the data
gathering exercise was to determine a base line on the perception of feedback from student and

academic perspectives.

The discussion on the interventions indicates the formative activities which form the basis of the case
studies. It is the impact of these interventions that is measured in order to determine the effectiveness
of the formative activities and provide the rationale for change in practice in the provision of formative
feedback. The formative activities discussed in this chapter were created in order to try to motivate
the students in their learning, encourage empowerment of the students, give students the opportunity
to consider the value of the formative activities as part of their learning and education and contribute

to improving their summative achievement.

The chapter concludes with a discussion on the discussion groups and provides an indication of the
topics to be explored in the discussion groups. The data gathered through the various exercise forms

the basis for the discussion and critical analysis presented in chapter 6.

5.2 Initial Activity to Determine Perceptions of Feedback

5.2.1  Background Context

The idea for this thesis arose because of comments from external examiners in 2004 suggesting that
there was variability in the feedback that was provided to students in the School of Computing,
Engineering and Information Studies at Northland University (at the time the author’s place of
employment). Following the comments from the external examiners a survey was undertaken on the

student module review forms (gathered as part of the annual quality assurance process) for the



2004/05 session from 60 computing modules in the School. Although there was not a specific
question on feedback on assessment on the module review forms, 58% of the module review forms
raised some element of concern about feedback, mainly to do with timeliness (62% of those who
raised an issue about feedback) but almost as many complained (54% of those who raised an issue
about feedback) about not being able to read the comments that they had received. At around the
same time the results of the first National Student Survey were published and the three questions on
the feedback on assessment were the lowest scores over the whole survey. These internal indicators
provided the impetus to explore the issue of student feedback and led to the development of this

thesis.

5.2.2 Establishing Perceptions of Feedback

The purpose of exercise on “Establishing Perceptions of Feedback” was to establish (based on
literature review) a framework for categorising levels of formative feedback. The initial studies
followed on from the initial data gathered from module review forms, external examiner comments
and the 2005 National Student Survey results. The first stage was to ask students to consider what
their best and worst experiences of feedback were and then to ask students to envisage what their
ideal type of feedback would be. Students were then asked to rank the type of feedback on
usefulness in terms of enhancing their learning. Academic staff were also be asked to rank the types
of feedback in terms of the perceived usefulness to students and also taking into account workload —

the two ranked lists produced by academic staff were compared.

The first stage of the initial study was designed in order to gather data on the student expectations
associated with feedback, trying to get an initial impression on what students thought was important.
The aspiration was that the data collected would provide information on the type and quality of
feedback that students had received in the past (before the interventions in this project started) and
give the basis for an initial analysis of the feedback that students were receiving. The data were then
used to help in determining the categories in the second stage of the initial study with the aim of
determining a framework of feedback types which would be used with students to determine the type
of feedback that students value most, the type and style of feedback that would be most useful to
them in their learning and the type of feedback they really want as well as an initial indication of any

issues or concerns that students have with feedback.

5.2.3 Initial Study Stage 1



In the first stage in the initial study students were asked three basic questions about the quality of
feedback and the usefulness of feedback from their academic experience. The questions were
distributed via email to all computing students in the School of Computing, Engineering and
Information Systems at Northland University in 2004/05, (N= 385 students). Students were asked
about the quality of feedback using the following questions;

1 - what was the most useful bit of feedback they received and why ?

2 - what was the least useful bit of feedback they received and why ?

3 if they had the opportunity to specify what type of feedback would be of most value to them what

would it be ?

44 students responded to the data gathering email. The analysis of the responses breaks down as

follows

1 — what was the most useful bit of feedback they received and why ?

The responses were in free format text and the responses were analysed and phrases which
occurred on more than one occasion were identified. This process was carried out manually across

the 44 responses. It should be noted that a number of students made more than one suggestion

Key | Categories Number of
responses

a Suggestions for future work 7

b Easy to understand comments 3

c Suggestions for additional marks 4

d Sample solution 2

e Pointed out mistakes 3

f Work with comments 3

g Written comments 2

h Identifying where marks have been lost 2

i Grade 3

Figure 5.1 Summary of Initial Student Perception of Useful Feedback

The most common comment in response to this question was feedback where students had been
given suggestions for future work. This mis-spelt comment summarises the common desire for

feedback which can be used to help with future learning.

“the most usefull feedback is where tutors specifi exactly what you could of done to improove the work

therefore allowing you to learn from any mistakes you may have made. This is best demonstrated in




modules where there was live assesements and the tutor went through the work with you and gave

instant feedback explaining what you could have done different”, (2nd year student).

However, if the categories, c, e, g, and h are combined into a super-category of written comments
then this becomes the most common category based on the desire for feedback on the current state
or stage of the students learning and understanding. It was a surprise that students were in effect

saying that any written comments is the most useful type of feedback.
2 — what was the least useful bit of feedback they received and why ?

The second question was aimed at identifying weaknesses in the feedback that they were given, but
many of the responses were indicated the frustrations that students have in the provision of feedback.

The process for analysing the response discussed in the analysis of question 1 was repeated.

Key | Categories Number of
responses

a No feedback 12

b Insulting comments 3

c Marks only / grade 6

d Pointed out mistakes / what | hadn’t done correctly 5

e Didn’t get to keep assignments 4

f Quality of feedback - author’s classification combining student comments 3

g Feedback in front of class 2

Figure 5.2 Summary of Initial Student Perception of Least Useful Feedback

There were fewer categories in the response to this question. The most common complaint in
response to this question was that when “no feedback” was provided on summative coursework. Over
27% or respondents (12 out of 44) had the “no feedback” as their main complaint. Some students
provided very strong comments on how much this annoyed and upset them, for example, “No
feedback received on any assignments, the amount of feedback is bad” (2nd year student on computer
science), and “Not received feedback from my assignments even though we asked again and again”

(2™ year student on internet computing).

Even in the instances when students received feedback, they were not always happy with the quality
of the feedback. The following comment indicates the strength of feeling from students, but also
illustrates the type of comment that have been included in the category “quality of feedback”, “unsure
as most of my feedback has been unspecific, vague and impersonal” (final year student on internet

computing).




Quality of comments — this came in a variety of forms of complaint, including, vagueness, difficulty in
understanding comments, insulting, demotivating (one student commented that they were so
demotivated by the feedback that they received that “after the feedback they received they would not

go back to the class”), (2nd year student on computing)

A number of students raised the issue of only receiving a grade for their work — this was put forward
as both a complaint (in response to question 2) and as an indication of good feedback (in response to
questions 1 and 3). The difference of opinion amongst students reflects the differences in findings on
the “what students want in terms of grades only” debate in the literature. “Most modules (if not all)
simply give you your grade back after completing an assignment. | think it would be a lot more helpful
if we got our full assignments back to see exactly where our strong and weak points were within the
assignment to help us improve these areas in future modules/assignments”, (final year student on

computer science).

Some students were also concerned that they didn’t get to keep their assignment after the grade and
feedback had been given — which possibly adds to the discussion in chapter 3 about who the
feedback is really for. Is it for students or is it for external examiners to show that feedback is being
provided? Students felt that if they didn’t have the opportunity to return to the feedback later in their
studies then they were disadvantaged.“Nothing we've had has told me something I didn't already
know. Plus we're not allowed to keep our feedback. That makes it hard for us to be able to learn from

it as we can't learn from feedback we haven't got on us”, (1* year student on computer science).

As well as the issue about not being able to keep feedback one student raised a question about the
usefulness of the feedback in enhancing their learning — “Nothing we've had has told me something |
didn't already know” — is a particularly damming reflection on the quality of the feedback which that

particular student had experienced.

Students also do not like to be told about a particular feedback strategy and then for that strategy not
to materialise in practice as the comment below indicates. Although the following comment potentially
opens a range of further issues on student expectation, the comment was included in the “quality of
feedback” category. “At the beginning of this module, we were informed that every week when we
handed in an activity, the seminar tutor would read through and write comments on the activity. No

comments were ever written, just verbal, so by the time the tutor handed back the work, you forgot



what improvements and feedback he suggested in early parts of the task”, (2nd year student on

computer science).

3 - if they had the opportunity to specify what type of feedback would be of most value to them what

would it be ?

The third question was potentially an overlap with the first question — but the idea was to give
students more freedom to specify their ideal type of feedback rather than base their comments on

their feedback experiences. Again a manual analysis of the responses was undertaken.

Key | Categories Number of
responses

Mix of written and verbal feedback

Talk through with tutor face to face

Comments on mistakes

Personalised feedback

Examples / sheet of hints to improve / checklists / model answers

Positive criticism

Q|™o|la|0o|T|®
NINOIN| W W~

Annotated scripts

Figure 5.3 Summary of Initial Student Perception on Ideal Feedback

There were fewer responses to this question, many students choosing to leave the space blank. Many
of the suggestions duplicated the responses to question 1. A number of respondents who had
received no feedback during their studies were very conservative in their expectations, simply asking

for comments on mistakes.

One change from students in comparison with the responses to question 1 was an indication of the
desire for verbal feedback. This has not been included in the categories in the second stage of the
study, because the intention in the second stage was to look at the type of feedback irrespective of
whether the feedback was written or verbal. Although verbal comments also raised concerns with
some students, for example, “No comments were ever written, just verbal, so by the time the tutor
handed back the work, you forgot what improvements and feedback he suggested in early parts of the

task” (final year computing studies student). Verbal feedback is returned to later in the thesis.

It was interesting that students did not suggest that in an ideal world they would get feedback from
their peers, which contradicts suggestions in the literature from Boud (1989), Sluijsmans et al (2001),
Flachikov (2005).



The responses to the three questions in the first stage of the study were used in the design of the

“categories of feedback” for the second stage of the study.

5.2.4 |Initial Study Stage 2

The purpose of the second stage of the study was to try and get a ranking of what students and
academic staff thought were the most appropriate and useful forms of feedback. The literature was
used to identify potential classifications of feedback. The categories were derived from the outcomes
of the first stage of the study and from the literature (Hounsell, 1987; Ding, 1998; Adams et al 2000;
Haines, 2004).

Using the responses from the first stage of the study and taking into account the issues raised in the

literature on assessment and feedback, 4 classifications of feedback type were constructed.

1 — no feedback at all

2 — mark or grade only with no explanation

3 — information to student indicating correct response

4 — feedback appropriate to student response

The initial listing was tested with a group of students (N =10). The students were asked if the
classifications were understandable. It became apparent that it was not clear what was meant by
classification 3 “information to student indicating correct response” and that classification 4 “feedback
appropriate to student response” had a range of potential interpretations, including whether the
feedback was “written or oral” and when comments were provided there was a difference in the type
or style of comments. The different type of comments included the following: generic comments;
comments on correcting grammar, structure etc — very little subject specific; comments on what

student did not do correctly; comments on how to improve (feedforward).



As a result of testing the previous group of categories the following list of categories was created with
reworded and additional categories in order to remove potential misunderstanding in interpretation by
respondents. The attempt to create distinct classifications also took into account the issues raised in
the literature (Black and Wiliam 1999; Maclellan, 2001; Hall and Burke, 2003; Yorke, 2003; Nicol and
Macfarlane, 2004; and Hounsell, McCune, Hounsell and Litjens 2008).

All the computing students in the School were given the opportunity to participate. 31 students from a
total population (N) of 385 participated. They were asked to rank the following categories 1 — 8 in
order of importance to them. Students were also given the opportunity to add free text comments

during this exercise. The eight categories were:

a) no feedback
b) mark only
c) model solution

d) comments on what you did incorrectly — generic, report structure, grammar, spelling,
referencing etc

e) comments on what you did incorrectly — subject specific
f) comments on what you did incorrectly — question specific
g) annotated comments on script

h) comments on what to do differently next time in order to improve

Average
Score
D | comments on what students did incorrectly — generic, report structure, grammar, 2.90
spelling, referencing etc
H | comments on what to do differently next time in order for student to improve 2.94
F | comments on what students did incorrectly — question specific 2.97
E | comments on what students did incorrectly — subject specific 3.39
G | annotated comments on script 3.39




C | model solution 4.55

B | mark only 6.42

A | no feedback 7.90

Figure 5.4 Sorted Ranking of Feedback Categories

The ranking of classifications from students was largely as had been expected / anticipated based on
recommendations from literature, with the categories of “no feedback” and “grade only” being the
lowest ranked. However the top ranked “comments on what students did incorrectly — generic, report
structure, grammar, spelling, referencing etc” was not expected to be the top category. The literature
review indicated that feedback which was generic in nature was not particularly helpful feedback to
students in terms of enhancing their learning. For example Nicol and Macfarlane-Dick (2004:11)
suggest that a great deal of “feedback information is often about strengths and weaknesses of
handed-in work or about aspects of performance that are easy to identify (such as spelling mistakes)
rather than about aspects that are of greater importance to academic learning but that are more
abstract and difficult to define (such as strength of argument)”. However, from this small sample it
appeared that students valued this type of feedback, for example “/ like when | get feedback that tells
me how to improve my report writing and referencing — these are things | will use again because all

my reports need these” (computing studies student, year 2).

It was interesting that students recognised the potential value of the feedback category, “comments
on what to do differently next time in order for student to improve”. A more detailed discussion on the
ways that students use feedback is returned to in chapter 6. It was surprising that “annotations on
scripts” was ranked so poorly. Further examination of the student questionnaires which had included
comments on annotation of scripts indicated that the issue of annotation appeared to be associated
with “not being able to read the comments” (internet computing year 1 student), but also that the “the

written comment on the script did not make any sense and wasn’t helpful” (computing student year 2).

A follow on to the initial study was created in order to try to ascertain the relative importance students
placed on quality and timeliness of feedback. Whilst students had raised the issue of no feedback at
all in the first stage of the initial study, there was very little concern relayed in terms of the speed of

the return of the work.

The following subset was created taking into account the complexity of categorising feedback, the

range of potential variables and issues identified in the literature (timeliness,). The classifications in




the exercise above did not include anything to do with fairness or work. The idea behind the next
exercise was to get a feel as to whether students would rather have poor quality feedback quickly
(timeliness and speed of turnaround were issues identified by both or Race (2005) and (Cowan
2003)) or to have better quality feedback but with a slower turn round. Students would prefer to have
high quality feedback quickly, but analysis of the small sample below suggests that they are less
concerned about the speed of feedback than the literature suggests — based primarily on written
comments on summative assessment. This appears to be different to the information obtained from
the National Student Survey where in 2006, 49%, 2007, 47% and 2008, 44% students said that
feedback was slow and unhelpful. In the NSS example it is unclear whether the student concern with
feedback is because the feedback was slow getting to them or it was unhelpful when the received it,

or perhaps a combination of both slowness and lack of helpfulness.

The students were asked to rank the following in order of importance to them

a) clear comments on performance

b) clear comments on how to improve

c) speedy return of work

d) fair and accurate marking
B | Clear comments on how to improve 1.61
D | Fair and accurate marking 1.90
A | Clear comments on performance 2.65
C | Speedy return of work 3.29

Figure 5.5 Sorted Ranked Additional Breakdown of Feedback Categories

The ranked order for this set of classifications (again with a small sample of students) indicates that
with this group of students they place greater value on the clarity of comments showing how they
might improve in the future. It was interesting that students ranked fair and accurate marking more
highly than clear comments on performance. The relative position of the two clear comments
categories suggests that for this group of students they place greater value on comments on how to
improve than comments on performance. The nature of the type of comments that students want from

feedback is discussed with students in discussion group sessions.




It was interesting to note that the speedy return of work was the least important category for students
in this particular exercise. The reasons that the students give for speed being less important to them

than comments and fairness will be explored in the discussion groups.

The next step in this part of the study was to attempt to ascertain academic staff perception on the
value of the different types of feedback. The exercise was undertaken with academic colleagues in
computing schools / departments, University of Northland (16 participants, total population = 64) and
University of Eastland (9 participants, total population = 57). In addition to the data requested from
students academic staff were asked to score what they thought was best for students in terms of
feedback and then what they did in actual practice. Staff were given the opportunity to comment on
why there might be a difference in the two scores. Staff were also asked to indicate any other

categories that they though appropriate.

Category Best for Actual Difference
Students | Practice
(BFS) (AP)
Average Average
Score Score
A | no feedback 8.57 8.64 -0.07
B mark only 7.43 7.57 -0.14
C | model solution 5.00 5.36 -0.36
D | comments on what students did incorrectly —
generic, report structure, grammar, spelling, 4.57 514 -0.57
referencing etc
E | comments on what students did incorrectly — 3.64 3.43 0.21
subject specific
F | comments on what students did incorrectly — 264 279 -0.15
question specific
G | annotated comments on script 3.07 2.79 0.28
H | comments on what to do differently next time in 2.29 2.36 -0.07
order for student to improve
I Other

Figure 5.6 University of Northland Academic Staff Ranking Feedback Types

The information from staff was sorted on the “what is best for students” rank and this was compared

with the “actual practice” rank. The categories were ranked in the same order.



Category Best for Student | Staff Staff
Students | ranked Nland | N’land
Average position | ranked | ranked
Score position | position
BFS AP
H | comments on what to do differently next 2929 2 1 1
time in order for student to improve
F | comments on what students did incorrectly 264 3 2 2
— question specific
G | annotated comments on script 3.07 5 3 3
E | comments on what students did incorrectly 3.64 4 4 4
— subject specific
comments on what students did incorrectly 1 5 5
D — generic, report structure, grammar, 4.57
spelling, referencing etc
C | model solution 5.00 6 6 6
B mark only 7.43 7 7 7
A no feedback 8.57 8 8 8

Figure 5.7 University of Northland Academic Staff Ranking Feedback Types Sorted on Best for
Students

A comparison of the rankings between students and academic staff indicate a mainly similar pattern.
However, the major difference is in the position of the classification “comments on what students did
incorrectly — generic, report structure, grammar, spelling, referencing etc”. Academic staff appear to
agree with the suggestions from the literature that this was not particularly helpful category for
students, but disagreeing with the ranking importance given to this category by the students. The
value that students placed on generic comments as opposed to subject specific comments or
comments on correctness and opportunities for improvement will be explored in the discussions with
student groups. The exercise was repeated with colleagues from the Computer Science Department
at the University of Eastland.

Category Best for Actual Difference
Students Practice
(BFS) (AP)
Average Average
Score Score
no feedback 8.00 7.86 0.14
mark only 6.86 7.00 -0.14
model solution 414 4.00 0.14




D | comments on what students did incorrectly
— generic, report structure, grammar, 4.29 4.43 -0.14
spelling, referencing etc

E | comments on what students did incorrectly 3.86 3.86 0.00
— subject specific

F | comments on what students did incorrectly 1.29 157 -0.29
— question specific

G | annotated comments on script 2.00 214 -0.14

H | comments on what to do differently next 3.00 3.29 -0.29
time in order for student to improve

I Other

Figure 5.8 Eastland University Academic Staff Ranking Feedback Types

Figure 5.9 shows the similarities and differences in staff perception from the two computer science
departments from Eastland and Northland. The rankings were very similar with the bottom five
categories being the same between the two groups. The difference was in the order of the top three
ranked categories — colleagues from Eastland favouring the provision of feedback which indicated
“‘comments on what students had done incorrectly at subject specific level”, whereas the colleagues

from Northland ranked the category “comments on what to do differently next time in order for student

to improve” .
Category Best for Staff Staff Staff Staff
Students | E’land E’land | N’land N’land
Average ranked ranked | ranked ranked
Score position positio | position | position
BFS n AP BFS AP
comments on what students 1 1 2 2
F | did incorrectly — question 1.29
specific
G | annotated comments on 2.00 2 2 3 3
script
comments on what to do 3 3 1 1
H | differently next time in order 3.00
for student to improve
comments on what students 4 4 4 4
g | did incorrectly — subject 3.86
specific
comments on what students 5 5 5 5
did incorrectly — generic,
D | report structure, grammar, 4.14
spelling, referencing etc
C | model solution 4.29 6 6 6 6
B | mark only 6.86 7 7 7 7




A no feedback 8.00 8 8 8 8

Figure 5.9 Eastland University and University of Northland Academic Staff Sorted Ranking Feedback
Types, by UU Best for Students

5.3 Case Study 1 — Year 1 Formative Interventions

This section provides details of the formative activities which formed the basis of the case studies.
The descriptions provided indicate the rationale for including the type of intervention and where
appropriate, data are provided to illustrate the effect of the intervention. Discussion groups were held

with students after each of the major interventions described.

5.3.1 Introducing Formative Feedback

During induction week for the first year computer forensics students (in each of the three cohorts)
there was a discussion on pedagogic research in computer forensics and that the research that
formed the data gathering in this thesis was taking place. Students were introduced to the principles
of formative assessment and formative feedback by way of a computer forensics exercise on
“phishing” — “phishing” is a method used by fraudsters to acquire personal data which can then be

used to gain entry to a victim’s online financial accounts.

At the end of the exercise the students were given verbal feedback. The feedback given at this point
was the students’ first experience of verbal feedback. The students were told that they had just been
“phished” and that they had given enough information to allow their identities to be stolen. The
students were also told that they should be prepared to ask questions about what tasks they were
doing and that they should not take people at face value. As well as skills against phishing these are

also key skills for computer forensics practitioners.



5.3.2  First Major Intervention

The major formative intervention for first year students was built into the first piece of summative
assessment. As indicated in chapter 2 students taking the computer forensics programme and those
students taking computer science had a very similar programme of study in their first year. The
difference is that computer forensics students took the module, “Principles of Computer Forensics”
rather than the module “Introduction to Systems Analysis”. In both modules there is an assessment
strategy of one piece of coursework halfway through the module and one piece of assessment
towards the end of the module. Both modules are year-long modules. The computer forensics
module has been designed to incorporate a series of formative feedback and formative assessment

interventions, whereas the systems analysis module has no formative feedback.

From the very beginning of the module the computer forensic students are introduced to the concept
of formative feedback — written and oral. As indicated in the discussion on the “phishing” exercise the
computer forensics students are particularly encouraged to reflect on the formative feedback and
consider how they can utilise the feedback in future activities. Nicol and Mcfarlane-Dick (2004:10)
suggest that in “HE, most students have little opportunity to use directly the feedback they receive to
close the gap, especially in the case of planned assignments”. Nicol and Mcfarlane-Dick go on to
suggest that the reason for not making use of feedback is that students “move on to the next
assessment after feedback is received”. The links between the various tasks and assessments that
take place on the computer forensics module were discussed with students, and as part of the second
assessment on the first year computer forensics module students were specifically asked to consider
and explain how they used the feedback from assessment 1 in the process of undertaking

assessment 2.

The first year computer forensics module consists of two summative pieces of assessment. The first is
handed in 12 weeks into the module and the second handed in after 22 weeks. This is a similar
assessment pattern to the module that students on the computer science programme take, the main
difference (apart from the subject matter) is that the computer science students do not receive written

feedback on their first summative assessment.

Data on the first summative assignment for the first year computer forensics module was gathered
with 3 different cohorts of students, 2005/06, 2006/07 and 2007/08. The assessment specification



was modified slightly each year, but the learning objectives, the general design of the assessment

and the assessment expectations on the students were constant.

The first summative assessment of two in the module had a hand-in date of week 13 out of a 26-week
module. Formative feedback in this part of the study was given to students in week 14. Annotated
feedback was provided throughout the student’s written work and a summary of subject specific
feedback provided on a front sheet. The intention in giving the feedback in this exercise was to
contextualise the feedback based on the student work and indicate where students had done well,
where there might be issues, where they could “close the gap” in their subject understanding and

what developmental activities to feedforward to future assessments or modules.

There is a suggestion in the literature — for example Adams et al (2000) — that students only want
numeric marks as a form of recognition. In designing the feedback exercise the students were
provided with summative scores before they got their written feedback at the end of week 14. This
was done via the University’s virtual learning environment (VLE). The indicative numerical mark given
on Monday of week 14 via virtual learning environment (VLE) — not quite ignoring the literature (Black,
1999) for example suggesting that feedback is better without numeric marks — but it was decided to
get the marks out of the way using the VLE so that students could consider their marks and then put

the marks to one side and concentrate on engaging with the written feedback comments.

An extra student seminar was arranged for week 14 (one week after submission). This was repeated
for each of the separate cohort year groups. The intention in this exercise was to get students to think
about how they had approached the assessment and then to encourage them to engage with
feedback on the assessment. The exercise was designed based on Rust’s (2002:145) assertion that
“just giving feedback to students without requiring them to actively engage with it likely to have only
limited effect [on student learning and understanding]”. The aspiration in encouraging students to
engage with the feedback was to “make them do things”, to use Ramsden’s (1992) phrase, in order to

encourage learning from the feedback.

The feedback seminar was split into three stages / tasks:

i) the first task was to encourage students to reflect on the assessment by considering the

way in which they had tackled the assessment (before students had received feedback),



i) the second was to ask them how they felt about their numeric mark (numeric mark only
with no written feedback) and

iii) the third stage encouraged the students to engage with the feedback (after they had
received their feedback). The third task specifically asked students whether the feedback

was helpful to them and if it was then how it was helpful to them.

Figure 5.10 was constructed by manually fitting the student responses into categories and then
scoring the number of responses. Where the number of responses do not add up to the total the
students had left the question blank. The row beneath the raw scores indicates percentage. For
example a student comment such as “/ was confused whether the assignment should be more
descriptive or analytical and now | know it should be a bit of both” (computer forensics students from
2006/07 cohort) would count 1 in the “understanding benchmark standards” category. “Telling me the
steps in evidential integrity made me understand what it was about” (computer forensics student from
2007/08 cohort) would fit into “understand subject better”. An example that would fit in the “provided
encouragement” category is “/ was pleased and surprised with my mark and the written comments

made me pleased”, (computer forensics student 2007/08 cohort).

Cohort | No of | Helpful Understand | Understand | Provided Whether they
Partics benchmark | subject Encourage | would do things

for better differently in

standards next

assessment
Yes | No | Yes | No Yes No | Yes No |Yes |? No
2005/06 | 18 12 4] 11 2 11 5 9 6| 10 3 5
66. | 22.| 61.| 11.1| 61.1| 27.| 50.0| 33.| 55.| 16.| 27.
7 2 1 8 3 6 7 8
2006/07 | 29 21 6| 17 3 15 4 17 1 19 7 4
72.| 20.| 58.| 10.3| 51.7| 13.| 586 | 34| 65 | 24. | 13.
4 7 6 8 5 1 8
2007/08 | 35 25 5] 20 2 18 7 23 6| 21 10 4
71.| 14. | 57. 57| 514 | 20.| 657 | 17.| 60.| 28. | 11.
4 3 1 0 1 0 6 4

Figure 5.10 Student Perception after feedback on summative assessment 1 on computer forensics
programme

The details on the student responses were used as input to the discussion group following on from
this activity. Analysis of the above table indicates that the majority of students found the feedback
helpful, slightly more in the second and third year groups (equivalent total in first, although these were

not the same 11 students responding positively in both subject understanding and academic



standards) found the feedback helped them more to appreciate what was required from them in terms
of academic standard rather than in helping them learn about their subject. The majority found that
the feedback provided encouragement. The majority in each year claimed they would do things
differently in future assessments but a large minority indicated they weren’t sure or that the feedback

didn’t encourage them to do things differently.

5.3.3  Follow Up on Major Formative Intervention

In week 16 (before the second assessment specification was distributed) a discussion group was held
(discussed in section 6.3.2). The main objective in this group was to encourage students to talk about
how useful the feedback on the first assignment had been, how they might use the feedback in the
future and what they might do differently as a result of the feedback both for the next assessment in
the computer forensics module and for other assessments that they had to do on other modules on

their course.

e Did the feedback help you judge you level of understanding ?
o How did the feedback you received on your assessment help you ?
e Did the written feedback comments help you understand why you got the mark you did ?

e  Will you use the feedback comments in future assessment tasks ?

Responses to the questions are provided in Appendix 2 and an analysis of the responses is provided

in chapter 6.

One of the aspirations in providing the detailed intervention as part of the first assessment was that
the students would use the feedback from assessment 1 as input to assessment 2 and that their
summative scores would improve between assessment 1 and assessment 2. As a result the first part
of the second assessment requested that they consider the feedback (and they got summative marks

for doing this).

5.3.4 Second Computer Forensics Assessment in Year 1

In the second summative assessment for the computer forensics module students were asked to
produce a report on computer forensics issues in relation to the criminal justice systems in England

and Wales and to critically discuss the ethical issues associated with activities in the computer



forensics domain. The first part of the assignment specifically asked students to reflect on their
learning based on feedback from their first summative assessment in the module and from other

formative interventions activities that had been included in the module.

On completion of the assignment, the assignment was marked and the marks provided to students via
the VLE. Students were invited to attend a session in order to pick up their feedback. This session
was very poorly attended in the first year of this project with only 2 students attending. The second
year was only slightly better with 4 students coming to the session to discuss their feedback. For both
cohorts the feedback session was repeated in induction week as the students started their second
year of study. For the third year the session was not organised immediately after the assignment and

was deferred until the induction week period.

For the students who turned up to the sessions on feedback, instead of repeating the exercise from
the first assessment, the opportunity was taken, after discussion with the students and obtaining their
permission, to have discussions about feedback on the module and feedback in general. This was a
convenience sample (the students were there) but self selecting, ie the students had chosen to attend
for feedback. The sample was a skewed sample because the 6 students over the two years were
students who had performed very well and were at the top performing end of the cohort. These
students had actively participated in all the formative activities and all expressed interest in the
feedback process as well as being interested in enhancing their learning from the feedback they

received.

It was hoped in this situation to make use of Campbell and Stanley’s (1966) pretest-posttest control
group design, where R; is the computer forensics group, R, the computer science group. O, is the
first assignment mark and O, is the second assignment mark. X is the feedback intervention for the
computer forensics students. O and O, were different assignments in each case, but were at the

same academic level — which means that there is a deviation from the pure pretest-posttest scenario.

R1 O1 X 02
R2 O1 02

A more accurate representation is as follows because the assessments that the 2 groups did were not
the same, although they were of similar academic level. The subscript indicates that the R, group did

the computer forensics assessments whereas the R, group did the computer science assessment.

Ri Oscr X Ogcr



Rz Ojics Ozcs

The alternative approach considered was to split the computer forensics cohort into two groups, one
which would be provided with detailed feedback and participate in the reflection on feedback exercise
and one group which would not. Whilst this may have allowed for a more accurate comparison
between more closely aligned groups and avoided some of the issues of other variables having an
impact on the computer forensics and computer science cohorts. It was felt that it would be unfair on
the computer forensics cohort to have different feedback strategies. However, as discussed in chapter
3 and illustrated in the analysis of second year modules, the comparison was made within the
computer forensics student cohorts and the comparison was between the two second year computer

forensics modules, one which had formative activities and formative feedback and one which did not.

5.4 Case Study 2 - Year 2 Interventions

The students who participate in the second case study (year 2 interventions) participating in this study
are the 2006/07 and 2007/08 cohorts. With the exception of 3 students in the 2007/08 cohort who
were direct entrants into the second year, all the students had taken the first year computer forensics

module.

The structure of the computer forensics programme in the second year differs from the computer
science programme in over 70 credit points. Therefore it was decided to compare the computer
forensics cohort by comparing two modules on the computer forensics programme, one which had a
number of formative activities and formative feedback and one where there was very little formative
feedback provided. The two modules being compared were the “Theory of Computer Forensics”
(CM0541) where formative feedback was included and “Computer Forensics Applications” (CM0542)
where there was very little formative feedback. The rationale for this was to try to examine the impact
of formative activities on the same group of students thus attempting to minimise the number of

variables which could have an impact on the summative performance.

5.4.1 Induction week activities



During induction week for the students returning to the second year a number of activities were
arranged. On their first day back they were provided with the feedback from their second assessment
from their first year. Although the timeliness of this feedback differed from their previous feedback on
their computer forensics module — the intention was to provide students with feedback that would help
them as they moved into their second year studies. Whilst there was feedback on what students had
done well and indications on any places where they didn’t have a complete understanding. The
majority of feedback discussions focussed on the differences in academic expectation between first
year and second year. Particular emphasis was placed on critical analysis, substantiation of points
and using literature and empirical evidence to build their academic arguments. Students were also

told about the expectation that the amount of work that they would be required to do would increase.

The feedback on the second first year assignment was distributed to students. The consideration of
feedback in this instance with both cohorts was different to the engagement with the feedback from
their engagement with the year 1 first assessment. The students were not particularly interested in the
written feedback and mainly wanted to confirm that the grade mark on the assessment (added to the
first assessment mark) tallied with the module mark that they had been given on their student

transcripts from the exam board at the end of the previous academic year.

In the induction week period for second year students, they were given a group task to give a
presentation on a computer forensics topic. The task was set on the Monday (first day back) and the
students had to deliver their presentation on the Friday of induction week. The rationale for the task
had a number of strands, a) to get the students back in to the way of academic work after the
summer, b) to introduce the increased expectation on independent working in year 2, and c) to
introduce the expectation of undertaking research activities as part of their course. Finally there was
an opportunity to provide students with feedback on the presentations in both written and verbal
formats. Tutor feedback was provided both verbally and orally. There was also the opportunity for

peer feedback to be provided to students.

5.4.2 Mock Exam Formative Exercise

The assessment strategy for the module CM0541 is an examination in week 14 (effectively the
second week after the Christmas vacation) and a conference paper on a forensics topic and
presentation at the end of the module. When the 2006/07 cohort was given the module guide, they

raised concerns about doing an examination in the subject. The students had no examinations in their



first year, only a small class test in two of their modules as part of the assessment for those modules.
The students were worried about the type of questions they might have to tackle and what they would
be expected to produce in exam. It was negotiated with the students that a mock exam question
would be produced and the students would tackle this in week 8 during their seminar class time.
Students did one question in 45 minutes (slightly longer than the time they would have in the exam
where they would have 40 minutes per question, they would have three questions in 2 hours) under
closed book (as opposed to open book) examination conditions. The exam questions were marked
and an extra feedback sheet provided — so the students had annotated scripts with more detailed
comments than would normally be produced on an exam paper and an individualised front sheet. As
part of the feedback discussion exam papers were swapped between students and peer feedback

provided.

A discussion group in both years was held after the mock exam feedback had been provided and
before the actual exam took place. The questions used to prompt discussion are included below.
Responses to the questions/ extracts from the discussions are provided in Appendix 2. The questions

were:

o Was the mock exam a useful exercise ?
¢ Did the mock exam help you realise what was expected in the actual exam ?
e Did the feedback on the mock exam change the way you tackled the actual exam ?

o Was it useful to get peer feedback ?

5.4.3 Conference Paper Exercise

The final major formative activity for the second year computer forensics students on module CM0541
was based around a proposal for a conference paper. Students were asked to prepare a 500 word

abstract submission for a conference on “Issues in Computer Forensics”.

The “conference” had a series of themes including, technical developments, computer forensics
applications, challenges in computer forensics, professional issues in computer forensics and
teaching computer forensics. Students were given feedback in the style of conference submission
categories with a rating for each category and a numeric score (1 — 5, 1 being poor through to 5 being
excellent). The categories that students were provided feedback on included:

e Relevance to conference theme
e Currency of topic

e Originality



e Audience interest

o Level of changes required for acceptance

A category of accept / reject was not included, because it was felt that a “reject” response whilst

potentially realistic might be demotivating for students.

5.5 Computer Forensics Module in Year 2 for Comparison

As has been indicated the attempt to measure the impact of formative feedback on summative
assessment compares the two separate computer forensics modules. Both modules were taken in
parallel by the same set of students. The module to be compared with CM0541 (the module that had
formative feedback embedded) was the module “Computer Forensics Applications”, CM0542. This
module had the same credit size as the CM0541 module (both 20 points) but had a different
assessment strategy. In CM0542 students were expected to develop a lab book over the academic
year based on a series of laboratory based exercises. There were 15 exercises over 2 semesters and
students handed in their lab book at the end of the second semester. Students were given technical
support throughout the module but they were not given any written formative feedback during the

module.

5.6 Discussion Groups

The objective in using discussion groups was to obtain rich data on what it was that the students
valued in terms of feedback, how students made use feedback in their learning, the issues that
students had in relation to feedback and how believed their achievement levels changed as a result
of feedback.

5.6.1  Student Discussion Groups

The aim of the data gathering in the discussion groups was to ascertain a list of things that the
students valued from formative feedback, and what they perceived as important in formative feedback

with particular emphasis on how formative feedback enhanced their learning.

Student discussion groups took place at three points during the data gathering phase, after the first

summative assignment in the first year of study after the mock examination formative exercise in the



second year and towards the end of the second year. Students from both the computer forensics and
the computer science cohorts were given the opportunity to participate in each of the discussion
groups. However, no computer science students took part in the first discussion group in any of the
three years, the main reason for non participation was that they had not had any feedback. Similarly
no computer science students took part in the second discussion group in either of the two years.
Only 2 computer science students took part in the final discussion group in 2006/07 and 1 in 2007/08.

The number of computer forensics students participating in each of the discussion groups is indicated

below.

Cohort Discussion Group 1 Discussion Group 2 Discussion Group 3
2005/06 6

2006/07 8 12 8

2007/08 9 16 7

Figure 5.11 Number of Computer Forensics Participants in Discussion Groups

The first discussion group encouraged students to think about the assessments that they had taken
up to that point in their first year. The discussion group took place in week 3 (week 15 in the module)
or 4 (week 16 of the module) of the second semester, (week 3 in 2006, week 4 in 2007 and week 4 in
2008). The main objective in this discussion group was to encourage students to talk about how
useful the feedback on the first assignment had been, how they might use the feedback in the future
and what they might do differently as a result of the feedback both for the next assessment in the
computer forensics module and for other assessments that they had to do on other modules on their

course.

At the second discussion group students were asked to consider the type of feedback they found
useful and the ways in which they used feedback, particularly with reference to the mock exam

intervention in the first semester of their second year.

At the third student discussion groups students were shown examples of types of feedback and these
were used as the basis for the discussions although the students were free to talk about any aspects
of their assessment. The key objective in this discussion group was get students to discuss what it
was that they understood from the feedback they had experienced during their first two years but also

to consider the examples. The same examples were later used in the staff discussion groups. The



feedback examples used in the discussion group are available in Appendix 3. In addition to the
examples included below one blank page with a number was in the feedback material discussed with

the students.

5.7 Chapter Summary

In this chapter the initial studies that were used in the research design have been presented. The
stages in the initial studies provide the basis for the classifications of feedback types which are used
in the formative interventions and will be used in the analysis in chapter 6. The initial studies also

provided an initial indication of the issues associated with the provision of feedback.

The various formative interventions are described and the points at which data have been gathered
are indicated. The ways in which discussion groups have been used in the research are introduced
and the objectives of the discussion groups presented. In chapter 6 the data and the data analysis of

the data will be discussed and the findings from the research presented.



Chapter 6 Analysis of Data

6.1 Introduction

In this chapter an analysis of the quantitative and qualitative data gathered from the action research
and case studies is presented. The objective of the analysis was to determine whether the
interventions, introduced in chapter 5, had an impact on the student learning experience and student
achievement. The analysis compared groups of students who had been given formative feedback with
groups of students who had not. The analysis of the quantitative data compared the relative
summative performance of the various groups of students, normally comparing one group who had
received a formative intervention with a group who hadn’t. This was repeated over 3 years for the first
year students and in 2 adjacent years for the second year students. The main numeric measurement

for student achievement was the summative performance of the students.

The analysis of the qualitative data was a commentary based on the conversations and discussion
which took place in the various discussion groups. The discussion groups have been split into 3 sets
for discussion, as illustrated in figure 4.1. Discussion group 1 happened in the second semester of the
students’ first year; there are 3 instances of this discussion group. The second discussion group took
place in the first semester of the second year; there are 2 instances of this discussion group. In all
instances of discussion groups one and two there are only computer forensics students. Discussion
group 3 took place in the second semester of the students’ second year — this group had computer

forensics and computer science students.

The quantitative data gathered in this research suggested that feedback interventions provide little
positive impact on summative assessment marks and have little positive impact on student
achievement. However, due to the structure of the data gathered, the conclusions that could be

derived from the quantitative data were limited.

On reflection attempting to gather the quantitative data in a “live” environment as a component of the
action research was problematic. In the first year case study the groups were mutually exclusive, and
they undertook different assessments so direct comparisons were problematic. In the second case

study when the experience of one group of students was compared across two different modules —



the assessments on the two modules were different which meant direct comparison remained
problematic. It may have been better to attempt to use a more controlled environment with two
groups doing the same tests and one group being given feedback whilst the other did not. On the
other hand if a controlled environment had been adopted it would have moved the study away from
the action research approach.

6.2 Impact of Interventions

6.2.1 Case Study 1

The purpose of this section was to examine the quantitative data gathered in the research project in
order to determine whether the provision of formative feedback had an effect on student achievement

and the student learning experience.

In order to analyse the impact of the interventions attempts were made to compare the achievement
of students who received formative feedback with those who did not. The structure of the

interventions was provided in chapter 5.

A range of comparisons were made between the level 1 cohorts in order to determine whether there
was a measurable impact on student achievement as a result of the provision of formative feedback..
The full data set on the achievement data gathered is provided in Appendix 4. Figure 6.1 below

provides a summary of the comparisons undertaken with the first year cohorts.



Intervention Year Total Participants Numeric Match F-test | Pearson’sr
Population Difference | paired
— Cohort (N) | (n) in Mean T-Test
Scores (p
value)
Comparison | 2005/06 | 18 18 +6 0.0019 | Na 0.814
of CF ass1 2006/07 | 29 29 +4 0.038 Na 0.637
and CF ass2 | 2007/08 | 35 35 +3 0.013 Na 0.696
Comparison | 2005/06 | 17 17 +1 0.523 Na 0.870
of CS ass1 2006/07 | 20 20 +2 0.671 Na 0.558
and CS ass2 | 2007/08 | 24 20 -2 0.081 Na 0.897
Comparison | 2005/06 | CF =18 CF=18 Na 0.881 0.230
of CF and
CS module CS =17 CS =17
marks 2006/07 | CF =29 CF=29 Na 0.727 0.135
CS=20 CS=20
2007/08 | CF =35 CF =35 Na 0.005 0.552
CS=24 CS=20
Comparison | 2005/06 | CF =18 CF=18 Na 0.931 0.899
of CS and
CF level CsS =17 CsS =17
averages 2006/07 | CF =29 CF=29 Na 0.699 0.641
CS=20 CS=20
2007/08 | CF =35 CF=35 Na 0.697 0.763
CS=24 CS=20

Figure 6.1 Summary of qualitative statistics results from case study 1

Figure 6.1 Key

CF = computer forensics, CS = computer science, Ass1 = assignment 1, Ass2 = assignment 2

The data in figure 6.1 suggested there is very little that can be derived from statistical significance that

showed any impact of formative feedback on student achievement. However, the mean scores for the

CF students have increased in each year group whilst the CS mean scores have not. Potentially this

could indicate that the feedback has had some effect between assessment 1 and assessment 2 for

the CF students. In order to try and measure the impact of feedback an analysis was done using




correlation with the 100 academic points that were common to the CF and CS students — figure 6.2

Further analysis was undertaken using effect size, see figure 6.3.

Part of the trouble in the comparisons both between the CS and the CF students in the first case
study and between the 2 CF modules in the second case study is that like wasn’t being compared
with like because the students in the groups being compared did not take the same assessments. In

any event, comparing small samples can be problematic because of the low power of the analysis.

There are issues in comparing assessment 1 and assessment 2 in that the assessments are based
on different tests, so the students could have performed differently on these tests irrespective of the
intervention of feedback. The students could be expected to perform better in the second
assessment, a) because assessment 2 is later in the academic year the students could be “getting
better” at assessments anyway, and b) they might have a stronger motivation to improve in their
second assessment because they know what arithmetic score they need to achieve in order to pass
the module. On the other hand, it could be that the expected student mark in the second assessment
would be lower a) because the second assessment could conceivably be more difficult than the first
and b) the students performed well in the first assessment so they knew they didn’t have to do
particularly well in order to pass the module. However, bearing these in mind the attempt is made to

determine whether the feedback intervention improves the scores of the computer forensics students.

The nature of the action research in a live environment meant that the groups being compared would
not be taking the same tests in their assessment. However, it had been hoped by the author that
because in both of the case studies the students were at the same academic level and that the
assessments were worth equivalent academic credits, then comparisons would have been
achievable. A further argument to justify comparing the groups despite the different tests is that the
assessment specifications had been internally and externally moderated, and therefore had been
judged independently to be at an equivalent academic level of difficulty. As indicated in the
introduction to this chapter a test environment where the treatment group and the control group
undertook the same tests would have been beneficial, but because the study was based on real and
actual assessment getting students to take the same test would not have been possible. Further, the
intention in the study was to analyse the actual impact and perception of feedback and the decision
was made in the design of the study to do this by examination of the actual assessments that were

part of the students’ programme of study.

In order to isolate the impact of feedback on student achievement and find a base line against which

the impact of feedback on student achievement could be made. The intention was to use the common



100 points (all the computer forensics and computer science students did the same 100 points worth
of academic credit in the first case study in addition to their specialist module) and correlate the
achievement on assessment 1 and assessment 2 from the 20 point module against the achievement
on the remaining 100 credit points. This was repeated for the 3 cohorts in case study 1. It was hoped
that by examining the difference in the correlation between CF assessment 1 with the common 100
credit points with assessment 2 and the 100 common credit points that the impact of feedback on

achievement would be observed. The results are indicated in figure 6.2.

2005/06

Programme Assignment 1 Assignment 2 Comment

Computer forensics 0.861 0.932 correlation similar

N=18, n=18

Computer science 0.870 0.880 correlation similar

N=17,n=17

2006/07

Computer forensics 0.361 0.368 correlation similar, but
lower than other

N=29, n=29 instances

Computer science 0.857 0.824 correlation similar

N=20, n=20

2007/08

Computer forensics 0.526 0.659 correlation similar

N= 35, n=35

Computer science 0.760 0.815 correlation similar

N= 24, n=20

Figure 6.2 Correlations between individual assignments on 20 point module with achievement on

remaining 100 credit points

If it were the case that the feedback was having a big effect on student learning, one might expect to
see two sorts of effect. One would be a bigger gain in the feedback group (difficult to determine here
because different tests are used), another is a reduction in the correlation between performances on
the CF module test scores from the first to the second test, in comparison between the CS scores.

This argument rests on the idea that feedback will not have a uniform effect, but will be beneficial to
different students in different ways. However, this is not seen in the correlations presented in Figure

6.2. However, it is noticeable that the correlations for the computer forensics students in 2006/07 in




both assignment 1 and assignment 2 were lower than the other CF year groups and all the CS year

groups.

The correlations were calculated in order to determine whether there was a large difference between
the correlation between assignment 1 and the common 100 credit points and between assignment 2
and the common 100 credit points. If for example there was a correlation of 0.9 in the first assignment
and 0.2 in the second, then it may have been an indicator that there was a change as a result of the
feedback. However because there are similar correlations between the correlations in each instance

this line of enquiry was not pursued further. Instead an examination of effect sizes was undertaken.



2005/06

Programme Assignment 1 Assignment 2 Effect

Size

M SD M SD Pooled Sample
SD

Computer Forensics 52 8.10 58 7.76 8.09 0.74
N=18, N=18
Computer Science 54 9.73 55 11.20 10.34 0.096
N=17,n=17
2006/07
Computer forensics 52 10.41 56 11.57 11.06 0.361
N= 29, n=29
Computer science 53 6.19 55 8.22 7.40 0.27
N=20, n=20
2008/09
Computer forensics 54 7.23 58 7.33 7.51 0.53
N= 35, n=35
Computer science 65 11.21 62 8.50 9.87 -0.3
N= 24, n=20

Figure 6.3 Effect Size of Formative Feedback between Assignment 1 and Assignment 2

The effect size calculation that was used for figure 6.3 was

Effect Size = [Mean end of treatment — Mean beginning of treatment]/SD

According to Hattie (2009:7) effect size provides a “common expression of the magnitude of study
outcomes for many types of outcome variables”. Effect size was used in the analysis of the
quantitative data in this study in order to examine the “magnitude of study outcomes”, i.e. to deermine
whether formative feedback had an impact on student learning and achievement. There is debate in
the literature about when an effect size becomes large. Hattie (2009) quotes Cohen (1988) who
suggested that an effect size of 1.0 is large and gives a “blatantly obvious and grossly perceptible
difference”. Hattie (2009) argues that an effect size of 0.6 may be considered large in certain
circumstances. In addition Hattie (2009:9) argues that there are “many examples that show small

effect sizes may be important”.




Irrespective of whether the effect size is deemed large or not, the comparison of the effect sizes
between computer forensics and computer science in each of the 3 years of the study would appear
to suggest that effect size between assessment 1 and assessment 2 when formative feedback is

provided is larger than when formative feedback is not provided.

In order to examine the effect of formative feedback on student achievement, consideration was given
to the comparison in module marks between the computer forensic module (received feedback) and

the computer science module (didn’t receive feedback). The effect size was calculated by
Effect Size = [Mean yeatment — M€aN contrail/SD

The results are presented in figure 6.4

Year Computer Computer Effect
Forensics Module Science Module Size
(treatment) (control)
M SD M SD Pooled
Sample
SD
2005/06 | N=18, | 55 7.55 N=17, | 54 10.19 8.81 0.113
n=18 n=17
2006/07 | N=29, | 54 9.96 N=20, |55 7.14 9.93 -0.01
n=29 n=20
2008/09 | N=35, | 55 9.93 N=24, | 64 9.59 10.65 -0.84
n=35 n= 20

Figure 6.4 Effect Size comparing Computer Forensics and Computer Science module marks

The effect sizes in figure 6.4 are small (consensus in the literature is that an effect size < 0.2 is small)
and in 2006/07 and 2007/08 are actually negative and is large. The effect size indicates that there is a
big difference between the CS and the CF achievement, despite the CF students being the group that
received feedback. In order to further examine the situation the overall achievement levels of the

computer science and the computer forensics students are presented in figure 6.5.



Year Computer Computer Effect
Forensics Overall Science Overall Size
(treatment) (control)
M SD M SD Pooled
Sample
SD
2005/06 | N=18, | 54 7.37 N=17, | 54 8.31 7.75 0
n=18 n=17
2006/07 | N=29, | 61 8.42 N=20, | 62 7.58 8.02 -0.12
n=29 n=20
2008/09 | N=35, | 62 13.40 N=24, |71 13.87 13.45 -0.67
n=35 n=20

Figure 6.5 Effect Size comparing Computer Forensics and Computer Science Level 1 Overall

Summative Performance

The effect sizes presented in figure 6.5 show small effect sizes in 2005/06 and 2006/07, but again
there is a large effect in the 2008/09 cohort. The effect size in 2008/09 for the overall scores again
indicates a higher achievement level for the CS students and potentially suggests that the impact of
the feedback has been negative for the CF students. This contradicts the findings on the impact of
feedback between assessment 1 and assessment 2 discussed earlier and illustrated in figure 6.3.
Although this is only one example in a small case study the contradictory findings and the results for
2008/09 suggest that the positive impact of feedback is not as clear cut as the Assessment for

Learning movement suggest (e.g. Black and Wiliam, 1998)

Apart from the strong negative effect size results in 2008/09 the analysis of the data using effect sizes
does not show very much in terms of the overall impact of formative feedback, although the effect
sizes indicated in Figure 6.3 potentially indicate that the provision of formative feedback on
assessment 1 may have an effect on assessment 2. However, there are many other potential
variables that could have led to the effect sizes. In order to try and isolate the impact of formative

feedback a different approach was used in case study 2.

6.2.2 Case Study 2



In the comparison of the two mutually exclusive groups in case study 1 it was difficult to isolate the
potential impact of formative feedback. Therefore in case study 2 a different approach was adopted.
In case study 2 the same cohort of students were given feedback on one module (CM0541) and no
feedback on the other computer forensics module on their programme (CM0542). Both modules
carried 20 academic credits at level 2. The structure of the level 2 programme of study was provided
in figure 2.2. . Figure 6.6 provides a summary of the comparisons undertaken with the second year
computer forensics students on their two separate computer forensic modules. The first comparison
was intended to look at the impact the mock exam had on the performance of the actual exam in
module CM0541. The mock exam used typical examination questions that were of equivalent difficulty
of the questions used in the actual examination. The mock examination questions were taken from
the pool of previous exam questions for this subject. These questions had undergone external
scrutiny from external examiners. The second comparison was between the two computer forensics
modules. These two modules were compared because it was hoped that the same group of students
participating in modules with different levels of formative feedback would indicate the impact of

formative feedback on the levels of student achievement.

Intervention | Year Total Participants | Numeric Match F- Pearson’s r
Population Diff paired | test
(n) T-Test
- cohort (p
value)
(N)
Comparison | 2006/07 | 22 20 5 0.02 Na 0.905
of mock 2007/08 | 34 33 8 0.03 Na 0.828
exam and
exam

achievement

Comparison | 2006/07 | 22 20 -3 0.03 Na 0.927
of CM0541 2007/08 | 34 33 -5 0.165 Na 0.208
and CM0542

module

marks

Figure 6.6 Summary of quantitative statistics results from case study 2

As with the analysis of the quantitative statistics in case study 1 the quantitative statistics in case

study 2 did not indicate a great deal. However, that data was analysed by considering effect size.




Figure 6.7 shows the effect size for the mock exam (beginning of treatment) / exam (end of treatment)

situation.
Year Mock Exam Actual Exam Effect
Size
M SD M SD Pooled
Sample SD
2006/07 | N=22 38 15.12 N=22, 42 20.3 17.86 0.22
n= 20
n=20
2007/08 | N= 34, 42 18.57 N= 34, 45 14.99 16.68 0.18
n= 33 n= 33
CMO0541 CMO0542 Effect
Size
M SD M SD Pooled
Sample SD
2006/07 | N=22, 45 14.29 N=22, 52 13.68 13.70 -0.51
n= 20 n= 20
2007/08 | N= 34, 50 8.92 N= 34, 55 10.31 9.84 -0.51
n= 33 n= 33

Figure 6.7 Effect Size — Student Marks in CM0541 and CM0542

In both figures 6.6 and 6.7 the calculated effect sizes were small. A summary of the quantitative

analysis is presented in the section 6.2.3.

6.2.3 Summary of Quantitative Data Analysis

The analysis across the 3 years of the studies shows very similar results for each of the years. The
analysis of the first year module on computer forensics suggests that there is possibly some degree of
improvement in the level of achievement between the first and second assignments for each of the
three cohorts as indicated in the raw data in figure 6.1. However, there is also an improvement of in
the summative marks between the first and second assessments for the students who didn’t receive
formative feedback. It is not possible to draw any conclusions from the statistics presented in figure
6.1. When effect size is used to examine the impact of formative feedback between the first and

second assignments (figure 6.2), there is an indication that in each of the three years that the




students on computer forensics improved between the first and second assignments. However, it is
not possible to attribute this to the provision of formative feedback because there are a range of other

variables which could have influenced the results effect size.

The analysis of the first case study suggests that there is not a difference between the student
achievement on the module which provides formative feedback and the module that doesn’t. When
the effect size calculations (figure 6.3 and 6.4) are considered again there is very little to suggest the
positive impact of formative feedback on enhancing student achievement. The pattern of grades
(figure 6.1) and the low effect sizes, figures 6.2 to 6.5 was not what the author had expected. The
expected results were that the computer forensics students would achieve higher marks on the
module that they did differently, as a result of the feedback interventions, and that the overall level

average would be higher for the computer forensics students than the computer science students.

The unexpected results continued into the second case study. . Attempts were made to reduce the
number of variables by studying two modules that the same group of students participated in. Even
narrowing the study down to the computer forensics students and comparing their results between a
computer forensics module where there was formative feedback (the theory module) and a computer
forensics module where there wasn’t formative feedback (the application module) the quantitative

results did not indicate an increase in achievement as a result of feedback.

The failure of the quantitative data to show the expected impact on student achievement by the
provision of formative feedback lead to the next stage of the research design and the use of

discussion groups to gather qualitative data as part of the action research process.



6.3 Discussion Groups

In this section a summary of the discussions from the discussion groups is presented and the key
issues extracted. The student comments included in the appendices are extracts from the discussion
group conversations — the details of the data gathered are presented in Appendix 2. In order to
analyse the data, the data was collated into themes. The process for determining the themes and the

methods used to allocate student comments to the themes is described in section 6.3.1.

The discussion groups were convened in the computer forensics laboratory. The computer forensics
laboratory was used as the “base room” for the computer forensics students and it was hoped that the
use of this room for the discussion groups would allow the students to feel comfortable. Chairs were
set out in a horse shoe shape to enable to the discussions to take place. There were no desks in the

horse shoe.

Students were told at the beginning of each discussion group the purpose of the discussion group and
their rights, given the ethical rules for conducting research (described in 4.8). The nature of the
discussion groups was provided to students with an indication that questions would be used as
“prompters” to facilitate the discussion. However, students were free to raise any issues concerns or
experiences that they felt were important to them. The questions used in the discussion groups were

derived from the literature and from the failings in the analysis of the quantitative data.

6.3.1 Method for Categorisation

In order to analyse the unstructured information from the discussion groups, qualitative data analysis
software was used to try and identify the main themes and categories that the students were raising in
the discussion. A range of different software packages, including Atlas.ti, Nudist, BEST and NVivo
were examined in order to determine an appropriate choice. The software packages were considered
in terms of the functionality and usability of the software, mapping this to the complexity of the data

that was to be analysed.

The initial intention had been to use a number of software packages and triangulate the outputs in

order to ascertain the issues from the perspective of different analysis tools. However this approach



proved prohibitive both in terms of cost of software and in terms of time that would be required to
code the qualitative data from the research in this study. In addition the functionality of the software,
for example Atlas.ti was much greater than that required for the analysis of the data in this study. A
pragmatic solution was adopted and NVivo was selected. The rationale for selecting NVivo was that it
was licensed for use at the author’s place of work, it would be able to handle the text-based data
gathered in the research study, it could be used to carry out the required basic qualitative data

analysis and it was simple and straightforward to use.

Using NVivo allowed analysis at a number of levels in order to identify the feedback themes. In the
first instance a “word frequency count back” was applied across all the instances of discussion group
1 and discussion group 2. The content of discussion group 3 where examples of feedback were used
did not lend itself to the word frequency analysis. An extract from the report indicating the most

commonly occurring words is given in figure 6.8

Word Count Percentage (%)
i 68 8.37
feedback 31 3.82
you 28 3.45
comments 20 2.46
did 18 2.22
me 16 1.97
what 16 1.97
exam 14 1.72
my 14 1.72
help 13 1.60
mark 13 1.60
assessment 10 1.23
got 10 1.23
more 10 1.23
helped 9 1.11
mock 9 1.11
think 9 1.11
don’t 8 0.99
understand 8 0.99
where 8 0.99
work 8 0.99

Figure 6.8 Extract from Word Count Analysis

Whilst the word count analysis was interesting it was not particularly useful in helping to determine the

categories or to allocate responses to categories.



NVivo was used to generate individual reports for each of the questions for each of the instances of

the discussion groups. The individual coding summary reports are provided in Appendix 5. The

returns were then used to identify the weightings from the discussion groups. These weightings

indicate the frequency of the topics covered in the discussion groups and are shown in figures 6.9 and

6.10.

Discussion Group 1

N n Feedback | Used Understanding | Feedback | Timeliness
cohort | discussion | helped feedback | of mark personal
size group size in future judgement
18 6
2005/06 33% 13% 27% 24% 0%
29 8
2006/07 35% 16% 17% 17% 0%
35 9
2007/08 15% 12% 26% 45% 0%
Figure 6.9 Summary of NVivo analysis for discussion group 1
Discussion Group 2
N n Mock Peer Understanding | Used Timeliness
cohort | discussion | useful feedback of mark feedback
size group size to change




22 12

2006/07 20% 9% 0% 41% 0%

34 16

2007/08 7% 14% 0% 42% 0%

Figure 6.10 Summary of NVivo analysis for discussion group 2

6.3.2 Discussion Group 1

As indicated in chapter 5 the first discussion group took place in week 3 or 4 of the second semester,
(week 3 in 2006, week 4 in 2007 and week 4 in 2008). The questions used to structure the discussion
group are indicated in Appendix 2. The main objective in this discussion group was to encourage
students to talk about how useful the feedback on the first assignment had been, how they might use
the feedback in the future and what they might do differently as a result of the feedback both for the
next assessment in the computer forensics module and for other assessments that they had to do on

other modules on their course.

In each of the three years there were some concerns raised about lack of feedback. Students were
unanimous in that they expected feedback to be provided, but as this discussion group took place
quite early in their academic careers there hadn’t been many situations where they had expected
feedback so there was not a great deal of complaint about not having feedback or about the
timeliness of feedback . They were clear however, that if they handed in work and they didn’t get

feedback on it, then lack of feedback would become an issue.

The students felt that they should get feedback because they had put a lot of effort into the
assessment and that getting feedback was part of the recognition of the effort they had put in, “/ did a
lot of work on my assignment so | expect something back from my lecturer to show that he’s read it’,
(computer forensics student, year 1, 2007/08 cohort). This aligns with Higgins, Hartley and Skelton
(2001) suggestion that students want feedback because they “believe they deserve it”. Although the

students said they read the feedback there was some evidence to support Adams, Thomas and




King’s (2000) suggestion that students only want numeric marks, “the important thing for me is the
mark | get, it’s the first thing I look for”, (computer forensics student, year 1, 2005/06 cohort). The
students tended to think of the marks as an indication of their academic ability and when they got poor
marks the students felt demoralised, “I thought I'd done ok, but the mark was lower than | thought and

it hit my confidence”, (computer forensics student, year 1, 2005/06 cohort).

There was a common theme in all the iterations of the first discussion group around what students
were expected to do with the feedback and how they should use it. The discussion in the groups
concurred with issues raised by Lea and Street (1998) and Nicol and Macfarlane (2004) where it is
suggested that students need help in developing their understanding of how to use feedback if it is to
enhance their learning. The students indicated that although they had read the feedback they were
unsure of how they could use it to improve their subject understanding. Although this was a relatively
small concern raised by students it did lead to a change in the author’s practice. The outcome from
this line of response from students was to implement a teaching session on how to use feedback

once it had been provided. This is returned to in more detail in section 6.4

However, rather than talk about what they might do with feedback, it was interesting that many
students wanted to talk about justifying their performance in the first assessment for example “/ wasn’t
exactly sure what it was | was asked to do” (computer forensics student, year 1, 2007/08 cohort).
Other students were more ‘it was difficult to give a good introductory overview of a subject in a strict
word count without losing a lot of discussion about the subject material’, (computer forensics student,
year 1, 2006/07 cohort).

The students in all three years wanted reassurance that they were submitting assessments that were
at the appropriate academic level. For example one student suggested that the feedback “helped me
to see what was wanted” (computer forensics student year 1, 2006/07 cohort). The following example
captures the worries that the students shared “I wasn’t sure what detail | was expected to go into,
because the questions [the assignment specification] were different to what I'd had at college. | was
pleased with the mark | got and the comments said I'd done ok”, (computer forensics student, year 1,
2007/08 cohort).

Linked to the student concerns about the level they should be writing at there was a strong discussion
on the development of academic skills. This was common across all three years and particularly

strong with the 2006/07 cohort. The students said that they wanted more guidance on referencing,



bibliographies, ways to structure their report and the ways that they were putting forward their

arguments.

The discussion around justifying their performance in both the second and third iteration of the first
discussion group led on to the student perception that marks and feedback formed a judgement on
them by their tutors. The students felt that every time they got a mark or written comment they were
being judged and whilst they accepted that this happened they felt that judgements didn’t really help

in their learning.

6.3.3 Discussion Group 2

At the second discussion group students were asked to consider the type of feedback they found
useful and the ways in which they used feedback, particularly with reference to the mock exam
intervention in the first semester of their second year, but the discussion group was open to
discussion on all topics. The concept of peer assessment was also put forward as an item for

discussion in both iterations of this discussion group.

The main issues coming out from the discussion group 2 discussions, in addition to specific
discussion about the mock exam exercise, related to feedback on academic skills, personalised
feedback and the opportunity to discuss the feedback and feedback within modules. Students also
raised concerns about not getting feedback in some modules and not having the opportunity to keep

their assessment scripts (including the feedback on the assignment) after they had seen it.

The comments from students suggested that they are not confident taking exams and that they don’t
get the chance to show what it is that they know. There is a strong suggestion in the literature on
assessment that examinations are problematic as an assessment instrument (Rowntree,1987; Elton
and Johnson 2002; Falchikov, 2005). It is not the intention to discuss the issues and merits
associated with examinations, however, it pertinent to note that comparing a module which has an
examination as one of the assessment instruments with a module which doesn’t may not be
comparing like with like. Other variables, such as exam technique and student stress may be

introduced when an examination is part of the module.



The reaction to the mock exam formative activity showed, at least in this particular instance (and in
each of the three years) that the students took the formative activity seriously. They were stressed
about the mock exam “not enough time to prepare” and “hadn’t had the chance to do revision”. This
type of discussion was similar in many ways to the discussion indicted in 6.3.1 where students
seemed to need to justify their performance.

As with the first discussion group a large amount of the conversation focussed on the benefits of the
formative activities that students felt helped them develop their academic skills. . In particular a
common theme coming from the mock exam exercise was that students realised that they had
problems in estimating time for exam questions and in managing their time in answering exam
questions so that they didn’t run out of time. Another academic skill that appeared to be brought to the
students’ attention in the mock exam was to be careful in answering the question that had been asked

and not just to write everything they knew about the topic in the question.

Although there were a few comments about the feedback on the subject matter, “it [the feedback]
helped me understand the issues to think about in maintain evidential continuity”, (computer forensics
student, 2006/07 cohort), there were more comments related to the feedback on examination
technique, “timing — | need to work out how long to give for answering each question and stick to it”,
(computer forensics student, year 2, 2007/08 cohort). As well as timing on questions students
indicated that they were more aware of needing to answer the question that was asked, “next time |
will take more time to understand the question”, (computer forensics student, year 2, 2007/08 cohort).
There were also some comments about using the feedback as preparation for future exams “I need to
do more reading outside of lectures and seminars and go over my notes more”, (computer forensics
student, year 2, 2007/08 cohort). Again this type of comment indicated a more generic academic skills
concern rather than a subject specific concern.

The discussion on academic skills improvement as a result of feedback seemed to tie in with the data
gathered in the initial studies (figures 5.4 — 5.6) which suggested that students found it useful to
receive feedback on academic skills development. The concerns that student had about academic
skills development were raised in the first case study. Academic skills development was returned to in
the second case study and during the second case study discussions the students gave a positive

indication that academic skills were of value to them in their learning.



A number of students used the feedback from the mock exam as reassurance that they were making
good progress in the module and that they understood the subject, “/ thought it [the mock exam mark
and feedback] was a good indicator of my current knowledge”, (computer forensics student, 2006/07
cohort), “good to see what stage | am at and how much I still need to learn and work on”, (computer
forensics student, 2007/08 cohort). However, students made this judgment more on the number mark
rather than the feedback comments, “the mark | got was less than | expected and it shows me that |

need to work harder”, (computer forensics student, 2006/07 cohort).

Some students thought it would help by preparing them for the exam “understanding what sort of
questions might come up and getting more understanding of what to write”, (computer forensics
student, 2006/07 cohort). It wasn’t just the feedback that students thought would help in preparing
them for the exam, but the mock question itself, “/ thought great it can help me to know what to

expect in the exam”, (year 2 computer forensics student, 2007/08 cohort).

In the 2006/07 session students suggested that the feedback provided in CM0541 (the second year
computer forensics module that had formative feedback included) on the mock exam actually helped
them in CM0542 (the computer forensics module which didn’t have formative feedback), “/ used the
comments from my mock exam to change the way | was writing up my case study notes in my lab
book”, (year 2 computer forensics student, 2006/07 cohort). The cross module use of feedback adds
to the complexity of trying to isolate the effect of formative feedback. However, in many ways the
difficulty in isolating the effect doesn’t matter. The fact that students used the feedback as part of their

learning (in this example — in the way that was appropriate for them) is what is important.

There were other academic skills identified as requiring development and not only from the mock
exam example. Students raised the development of academic skills such as substantiating points as
something they used the feedback for, for example one student stated “/ need to back up my points
with more examples and | need to consider more topics in my answers”, (year 2 computer forensics
student, 2007/08 cohort).

The suggestion coming from the students seemed to be that they valued generic academic skills type
comments because they see the development of academic skills as something that they can carry

forward to future assessments. The students feel that improving academic skills will improve their final
grades. They do not see the value in subject specific feedback because they do not think that they will

come across the same subjects again and they don’t see the links between modules. The findings go



against Hall and Burke’s (2003:10) assertion that subject feedback will help students “close the gap
between what they can do or know and what they need to do or know”. On the other hand the desire
for students to improve their academic skills aligns with Yorke’s (2003) suggestion that feedback will

potentially change student behaviour.

The students in the second discussion group, particularly so in the 2007/08 cohort, introduced the
concept of personalised feedback. They felt that personalised feedback and that they were more likely
to consider, “this feedback was personalized and showed areas for improvement and areas of
strength along with the mark achieved”, (year 2 computer forensics student 2007/08 cohort). The
students compared feedback which included their name and they preferred it to one experience they
had when a tutor provided a feedback sheet that covered comments on the assignment but tried to
cover every aspect of the assignment, “the tutor tried to make sure we understood what they wanted
for the answers, but I didn’t think it meant anything to me because | was happy with my mark”, (year 2
computer forensics student 2007/08 cohort). This last comment suggested that in this situation the

student would only read the feedback if they achieved a lower mark than they had expected.

The students in the second discussion group — in both instances of the discussion group — raised
issues around the timing of the feedback. They didn’t seem to be too concerned about the speed of
feedback but they wanted it before they tackled the second assessment within the module. The
following comment illustrates the student perception, “feedback during a module, it’'s useful to know
where you are going with a piece of work before the module is finished. Most feedback is after a
piece of work has been marked, some of this feedback is useful but, if it is topic specific, then in
general it will never be considered again”, (year 2 computer forensics student 2007/08 cohort). This
comment also indicates that students liked to have comments on their draft work before they handed
a piece of work in and also that as far as the students were concerned, feedback at end of a module

was not much use to them.

The students appeared to like the idea of submitting a draft outline of their assignment and getting
comments on the draft. They felt that they were more likely to use the feedback in developing the final
version of an assignment than use feedback in other modules later in their course. The students
indicated that this had happened on one module in their experience and they had found this useful
“getting feedback on the draft helped me to see where | had to do more work” (year 2 computer
forensics student 2007/08 cohort).



The concept of peer assessment and peer feedback was introduced to the discussion in both
instances of the second discussion group. Peer assessment has been promoted by a number of
academics as an innovate way to encourage engagement with feedback and provide student with
greater ownership of their learning, (Boud, 1989; Sambell,1999; McDonald and Boud, 2003; and
Falchikov, 2005). The students had little experience of peer feedback, although it was used briefly in
the presentation exercise at the start of second year, as discussed briefly in section 5.4.1. The
students were not receptive to the concept. They did not think that the brief experience they had on
peer assessment had been useful and both groups of students suggested that they would value tutor
feedback more than student feedback, “I didn't like giving feedback to the other students and | didn’t
think that the feedback back | got from the other groups was very helpful”, (year 2 computer forensics
student 2007/08 cohort).

6.3.4 Discussion Group 3

In discussion group 3 in both instances there were computer science students as well as computer
forensics students. Figure 6.11 shows the number of participants in each of the discussion groups (n)

and the total population of students that the participants came from (N).

N n
2006/07
Computer Forensics 22 8
Computer Science 26
2007/08
Computer Forensics 34 7
Computer Science 29 1

Figure 6.11 Participation in Discussion Group 3

A different approach was used in discussion group 3. Rather than use the NVivo approach described
for discussion groups 1 and 2 the students were shown a series of feedback styles, and asked to rank

them in order of how useful the examples would be in helping them learn about their assessment.

In each year of the discussion groups students raised the concern that they did not understand the
feedback that they were given and that they did not know what to do with it. In order to explore the
issue of understanding students were given a number of examples of formative feedback from

summative assignments, see figure 6.12 (Appendix 3 shows the examples in a larger scale). In




addition to the examples included in the figure below, students were shown one blank page with a

number as a means of representing feedback with grade only.

Feedback example 1 Feedback example 2 Feedback Example 3
front sheet comments annotated comments on script individualused feedback

Figure 6.12 Examples of Feedback styles shown to students in discussion group 3

At the third student discussion group students were shown examples of types of feedback and these

were used as the basis for the discussions although the students were free to talk about any aspects

of their assessment. The key objective in this discussion group was to get students to discuss what it
was that they understood from the feedback they had experienced during their first two years but also
to consider the examples presented.

In each of the discussion groups the students were clear that they expected more in terms of
feedback than just getting a mark. However, there was a counter discussion (in the 2007/08
discussion group in particular), where students admitted that they were only really interested in the
mark and only read the feedback when they didn’t agree with the mark or grade they were expecting.
Further, when they were reading the feedback in this way they were looking for reasons for marks
being lost rather than comments on how to improve for the next assessment or to “close the gap” on
their understanding.

However the example with the annotations on the script, shown in Figure A2, generated a great deal
of discussion. The students raised many concerns about the style of comments and the language

used in the comments. All the students in both groups agreed that the capitalisation and the three



exclamations marks with the word “NO " was very demotivating “/ hate it when they [tutors] write
comments like that, and | don’t even know by they mean by it”, (year 2 computer forensics student
2007/08 cohort). As well as indicating that comments such as “no !!!” were not constructive the
comment indicates that students don’t understand the feedback they are provided with. This fits in
with Maclellan’s (2001) suggestion that there is a discrepancy between students and lecturers as to

what constitutes helpful feedback.

A number of students in both instances of the discussion group agreed that the circling of words was
something that “drove me crazy, why do they do it” (year 2 computer forensics student 2007/08
cohort). Some students indicated that they thought circling was useful in that it pointed out where a
mistake was made and they looked for comments to explain the circle. However, this argument was
countered with students, particularly in 2006/07 group saying they'd had lots of examples where there
were circles with no comments. Not quite so annoying for students but another example of tutors
using symbols that students didn’t understand were squiggles. “/ had one assignment when he’s put
squiggly red lines beside some sentences — | just didn’t know what this meant, | didn’t even know if it

was good or bad”, (year 2 computer science student, 2006/07 cohort).

On example A1 the students also focussed on the corrective comment at the bottom of the example,
“yes it does”, “it’s ok to have mistakes pointed out to us, but it is better to have it done in a positive
way — | really didn't like the tutor “arguing” with the answer”, (year 2 computer forensics student
2007/08 cohort). One student said that “if | had feedback like that | wouldn’t read any more” (year 2
computer forensics student 2006/07 cohort). Similar types of student comments were also found by
Mutch (2003) who raised concerns that feedback may be categorical in tone and not particularly

explicit.

In example A1 none of the students understood what the numbers 1 and 2 related to. This led into a
further discussion about understanding feedback. “/ often just don’t get what the tutor is trying to get
me to understand. The only way I've sorted it out is to ask”, (year 2 computer forensics student
2007/08 cohort).

Both student discussion groups said they liked the feedback styles in A1 and A3, the use of front
sheets helped them summarise how they had done on the assessment. “/ like feedback on one sheet
it shows me clearly what I've done right and wrong”, (year 2 computer forensics student 2007/08

cohort). However, in the example in A1 the students didn’t like the feedback to start with a negative



comment, a common view was that “comments like that first one put me right off — | get dead annoyed
when | get comments like ‘too vague’, it just doesn’t help”, (year 2 computer science student, 2006/07
cohort). Other students complained that they couldn’t read the tutor’'s writing “there were lots of words

I couldn’t make out — why don’t they type”, (year 2 computer forensics student, 2006/07 cohort).

Not understanding the language or the symbols, not being able to read the writing, getting negative
comments all of which were illustrated in the examples are reasons why students don’'t engage with
feedback, as indicated by the comments. Certainly the students don’t engage with the feedback in the
way that the tutor’s expect them to. The examples from the discussion group appear to agree with
concerns raised widely in the literature (Chanock, 2000; Higgins et al, 2002; Weaver, 2006) that

students don’t understand the feedback they have been given.

Students who didn’t feel that the feedback was helpful wanted more detail “it [the feedback] didn’t give
me enough information or give examples of how I could improve”, (computer forensics student,
2006/07 cohort). However, even in example A3 where the students thought that there was a lot of
constructive help they were concerned that “there was too much to take in, it wasn'’t clear what the
tutor thought was good and what was bad”, (computer forensics student, 2006/07 cohort). As with the
student comments discussed earlier the students felt that the way to understand the type of feedback

shown in example A3 was to discuss it with their tutor.

There are examples in the literature advocating the use of dialogue for example Black (1999), Higgins
et al (2001), Nicol and Macfarlane-Dick, (2004), and Hyatt,( 2005). The students suggested that they
want one to one feedback and discussion about their feedback, “I find interactive feedback with
lecturers helpful as you get to discuss what the problems were and are able to get a better

understanding of what was required of you” (year 2 computer forensics student, 2006/07 cohort).

In discussion with the students it became apparent that they want the discussion on feedback to be
tutor led rather than them asking questions, “I went for face to face feedback discussion but | didn’t
know what to ask really, apart from asking about what some comments meant”, (year 2 computer
forensics student, 2007/08 cohort). The students see the opportunity for dialogue to be the chance for
detailed discussion about their work, “I really felt good when the time finished [one to one session], it
was like the penny had dropped and | knew what the assignment was about”, (year 2 computer
forensics student, 2006/07 cohort).



However the students don’t only want verbal feedback, whilst they find discussion useful they want

written comments to keep for later use, “I find written feedback very important. One on one time with a
tutor or lecturer is a good way to gain feedback but | often find it difficult to remember everything they
have said and advised. Written feedback however is ideal for me as it is a ‘solid’ piece of feedback for

me to keep and look at whenever needed”, (year 2 computer forensics student, 2007/08 cohort).

One particular computer forensics student summed up the feelings of the group on face to face
sessions, “highlights the key points which | had done well to get me the bulk of the marks for the
assignment along with criticisms of areas where marks were lost or of where areas could have been
improved to increase the results. Having this done in a written format with a one to one 5min
conversation with the lecturer about the feedback is helpful as the verbal feedback enables the
lecturer to explain more precisely what they thought and the written feedback is useful to refer to
enable me to refresh my mind about what the lecturer was speaking about”, (year 2 computer
forensics student, 2007/08 cohort).

The way academics communicate with students about their feedback can have motivating and
potentially de-motivating consequences. If feedback is communicated constructively and openly it can
give students the confidence to ask questions, to discuss their work and find out more about their

subject as well as any errors or misconceptions they might have.

The third discussion group, in both instances, provided a great deal of important qualitative data on
the usefulness of different types of feedback and ways in which students use, or in some cases don't
use, feedback. The groups highlighted the issues around language and symbols in feedback and how
this could be construed negatively by students. The groups also indicated that they valued the
opportunity to discuss the feedback with their tutors but wanted the conversations to be led by the

tutor rather than by the students.

6.4 Outcomes from Findings



The findings from the analysis of the qualitative data suggested that students want and expect
feedback, and they want feedback that they can understand and that they can use in their learning.
The analysis indicated that there are issues in the type of feedback that is given to students, in that
they think that feedback can be helpful, but they want feedback that is personalised, is given 1 to 1
and face to face. One of the findings from the analysis of the qualitative data was that the students
taking part in this research wanted generic academic feedback rather than subject specific feedback
or feedback that corrected mistakes. The reason that students gave for this was that it was academic

skills improvement that they felt that they could carry forward to future learning.

Although the results from the quantitative analysis were inconclusive the qualitative analysis
suggested that there were some interventions which enhanced the student learning experience and
potentially had an impact on their levels of achievement. Three interventions were extracted from the

outcomes and used to change the author’s practice in the provision of feedback. The three were

e Exam intervention
e Academic skills development, and
e What to do with feedback

6.4.1 Exam Intervention

The opportunity for students to get feedback on a mock exam question appeared to have a positive
impact on the achievement in the actual examination. The practice of giving a mock examination and
feedback on that examination has been used by the author on other models and was used as an
exemplar to encourage other academics in the author’s place(s) of work to adopt a similar model. The
model of practice that was shared is illustrated in figure 6.13.
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Figure 6.13 Model of Feedback Intervention for end of module examinations

6.4.2 Academic Skills Development

Feedback from the student discussion groups suggested that students wanted generic academic
skills feedback rather than subject specific feedback or feedback that corrected mistakes. This finding
contradicted one of the pillars from the “Assessment for Learning” literature where it was suggested
that feedback should be subject specific. The reason that students gave for this was that it was
academic skills improvement that they felt that they could carry forward to future learning. The model
of developing academic skills throughout an academic programme is illustrated in figure 6.14. In
adopting this model into practice it was found to be important that the academic skills being
developed through formative feedback were linked to the next formative and / or summative

assessment to provide the students with the chance to practice their skills.
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This sequence is repeated throughout the student’s programme of study

Figure 6.14 Model of Academic Skills Development through Feedback

6.4.3 Helping Students Understand what to do with Feedback

A strong message that was relayed during the discussion group sessions with students was that
students were unsure how to make use of feedback or even what the feedback actually meant. In
order to address this in the author’s practice a tutorial on what to do with feedback was integrated into
the teaching scheme for the modules that the author taught. This tutorial encouraged students to think
about what the feedback provider was trying to convey, think about the wording of the feedback and

consider how the comments could be used as feedforward to future learning.

6.5 Chapter Summary

In this chapter the quantitative data has been presented and discussed. The empirical evidence that
feedback increases student scores was weak, but the study design had too many flaws to support
robust conclusions. The conclusion from the analysis of the quantitative data is that it was not

possible in this study to determine whether there was an impact on the student learning experience



based on the analysis of summative marks. There is however, little evidence to suggest that the
feedback interventions have an adverse effect on student learning. The quantitative results were not
those that were expected. It was expected that the feedback interventions would improve the
students’ summative marks and a claim could be made that the feedback interventions enhanced the

student learning experience.

The qualitative studies produced a number of interesting results. The results were not conclusive but
there was an indication that students expected feedback, whether they chose to use the feedback or
not. The evidence from the student discussion groups suggested different expectations than those
indicated in the literature. The literature suggested that there should be a discussion on improving
subject based skills and using this in feedforward. However the students seemed less interested in
subject based feedback and wanted feedback on academic skills. The students felt that the academic
skills development was the most useful in feeding forward in their academic careers. The conclusions

from the data presentation and analysis will be discussed in more detail in chapter 7.



Chapter 7 Conclusions and Recommendations

71 Introduction

The purpose of this chapter is to bring together the findings of the thesis and suggest
recommendations and opportunities for further work on the topic of formative assessment and
formative feedback. The research undertaken in this thesis has attempted to determine the nature of

the relationship between the provision of formative feedback and student achievement.

The literature on feedback and assessment has been discussed in the thesis in order to identify the
issues associated with formative assessment and formative feedback. A research study was designed
which involved action research and case studies to examine the impact of formative feedback
interventions on groups of students studying computer forensics and comparing these groups of
students with computer science students who had not received the same level of formative

interventions.

Quantitative data based on the students’ summative performance were collected for both computer
forensics and computer science students over a 3 year period, covering academic years 2005/06 to
2007/08. The data covered 3 sets of first year cohorts and 2 sets of second year cohorts. Analysis of
the quantitative data was inconclusive but suggested that despite formative interventions and the
provision of detailed formative feedback for students there was little or no correlation between the
provision of feedback and student achievement.

Qualitative data were gathered over the same period via a series of discussion groups. The
discussion groups took place at different points in the academic calendar. Analysis of the qualitative
data indicates that students want and expect feedback. They want feedback that they can understand
and they want feedback that they can use in their learning. Included in this chapter is a discussion on
the value of the work undertaken in the thesis based on the relevance of the research findings and to

indicate potential areas for further work in the subject area of assessment and feedback.

7.2 The Contribution of the Thesis



In this section the value of the work undertaken in the thesis is discussed and the findings of the
thesis linked back to the literature review. It is hoped that the findings from this thesis will contribute
to the debate on the general effectiveness of AfL and to the application of AfL in Computing

disciplines.

The research undertaken in this thesis has shown that students are concerned about the feedback
that they get as part of their learning, but also that addressing the issues associated with formative

feedback is problematic.

Many of the issues associated with assessment and feedback have been raised in the wide body of
literature on assessment and feedback, but the research in this thesis provides evidence to suggest
that the relationship between feedback and improved student learning experience is not
straightforward. The results from the case study are unique in that the case studies are set in the
computing domain and very little of the AfL work has been done in computing. The case studies
provide evidence which is different from the majority of mainstream views on the impact of feedback.
As such the findings should be of interest to practitioners in Higher Education, educational policy

makers and students.

A number of issues were raised from the review of the literature in chapter 3. There is a large body of
literature — advocates of Assessment for Learning — that promotes the use of feedback as a means to
encourage student learning (e.g Black and Wiliam 1998). In particular the AfL movement highlights
the value of formative feedback. Other authors (e.g. Smith and Gorard, 2005) have taken issue with
the AfL findings. The evidence from this thesis, although inconclusive, suggests that the link between
formative feedback and student achievement is not as conclusive as it appears to be portrayed in the

AfL literature and is difficult to measure effectively.

The literature on feedback also suggests students want feedback (e.g Hyland 2000) and value
feedback (e.g Weaver 2006) but also that not all feedback is perceived to be useful by students (e.g.
Hounsell et al 2006). The qualitative data gathered in the case studies indicates some support for this
claim. The students who participated in the case studies agreed that when feedback was available
they sometimes found it useful, but it was important that the feedback was structured and was

understandable.



A number of authors (e.g. Nicol and McFarlane-Dick, 2004) suggest that feedback should be specific
to the tasks being assessed and that generic academic feedback is “lazy”. However, the findings in
this study indicate that students want to have academic skills development as part of their feedback

because this is the type of feedback that they can feedforward into future modules.

7.3 Answering the Research Questions

The findings in the case studies are inconclusive but do raise questions about the findings presented
by Hattie, (1987); Sadler (1989); Black and Wiliam,(1998); Torrance and Prior (1999); and Hounsell
(2004) who argue that formative activities will improve the student learning experience and student
achievement. However, the findings in this case study do reinforce findings by other such as Askew
and Lodge, (2000) who suggest that there is little correlation between formative feedback and the
enhancement of student learning and Crisp (2007) who suggests that feedback on its own is not

enough to improve student learning or improve student levels of achievement.

In addressing the main research question - can formative feedback enhance the student
achievement? — the findings from this research indicate that the relationship between the provision of
feedback and student achievement is not clear. The findings from the quantitative data collected in
this research indicate that there is little correlation between feedback and enhancement of student
learning experience. The use of summative marks as a measure of enhancement of student learning
indicate in this study that there is little or no positive impact on the summative scores on a module

which uses formative feedback compared with a module which does not provide formative feedback.

The qualitative data collected suggest that students want feedback, and get upset when they don’t get

feedback, but they are unsure how to use feedback to improve their future learning at subject level.

The qualitative data collected suggest that students do use feedback to reflect on their academic skills
and value comments on academic skills development. The students in the case studies believed that
they were more likely to use the feedback on academic skills in future assignments as opposed to

subject based feedback. The subsidiary research questions are summarised below.



7.3.1  Why do students want feedback ?

Students want feedback for a number and a variety of reasons. Different students want feedback for
different reasons. The reasons why students want feedback was discussed in detail in the discussion

group commentaries in chapter 6. Summarising these discussions students want feedback because:

o they feel it is part of the assessment process and is their right, and they do not like it when
they don’t get feedback;
o feedback potentially provides reassurance; and

o feedback gives them an indication of where they are in their level of understanding.

7.3.2  What students do with the feedback provided to them ?

This question was explored in the discussion group commentaries and proved difficult to unpick.
Students seemed reluctant to fully discuss what they did with their feedback. However, a number of
students did indicate that they just wanted a numeric mark or grade and that they only read feedback
if they thought their grade was lower than they expected. Other students indicated that they read the
feedback and thought about what it meant for their learning. Students seemed more interested in
receiving feedback on academic skills than subject specific feedback because they felt that this would
help them in future assessments. Students did not consider using feedback to “close the gap” on their
learning or to use in “feedforward” for future assessments. The exception to this was when there was
the opportunity to use feedback from the first assessment in a module to help with the second

assessment in the same module.

7.3.3 Can student performance be improved by the provision of feedback ?

The findings from this study on whether student performance can be improved by the provision of
feedback are inconclusive. The quantitative data gathered in the case studies does not provide
detailed evidence to address the question. The qualitative data gathered suggests that students want
and expect feedback, but there is little to support the claim that feedback improves student

performance.

7.3.4  How do students use feedback to enhance learning ?

In many respects the findings in this thesis suggests that students don’t use feedback to enhance

their learning. There was qualitative evidence of using feedback to improve on academic skills, but



there was little qualitative or quantitative evidence to support the assertion that students use feedback

to enhance their learning.

7.3.5 What do students think is useful feedback ?

There was a range of views in what students thought was useful in feedback. Comments on academic
skills were perceived to be useful and students found it useful to talk to tutors about their
assessments after they had received feedback. Students liked feedback to be on one page in
summary form, but they also like annotated comments throughout their assessment scripts (when

they could read the comments).

7.3.6  Can the case study material from this thesis be used to promote change in academic

practice?

The consideration of whether the material from this thesis could be used in promoting change in

academic practice is considered in section 7.4 below.

7.4 Implementation

One of the initial objectives of this thesis was to provide case study evidence which could be used to
promote change of practice in the provision of feedback in the School of Computing, Engineering and
Information Sciences (CEIS) at Northland University. However, since the start of the project the
author has changed job and is now working in the Department of Computing, Engineering and
Technology at the University of Southland. The intention had been to use the findings from this project
to develop a feedback policy for CEIS, however, that intention won'’t be realised given the change in
affiliation, but will be used in the development of feedback provision in the author’s new department

and will have an impact on future academic practice.



The quantitative results from the study do not substantiate the claim that the student learning
experience would be enhanced by providing more formative assessment and more formative
feedback so using the results as a lever to promote an increase in the provision of formative

feedback, quantity and quality lacks credibility.

However, the author’s change of job and of affiliation affords a new opportunity to address the
provision of feedback for students. Instead of wholesale change and the development of a feedback
policy, a strategy of encouraging a number of pilot studies to try out feedback approaches has been
put in place. Volunteers from academic staff have agreed to try out different approaches to the

provision of feedback, these include:

e the provision of formative feedback on draft work;

e getting students to indicate the feedback that they want before they hand in their work for

comment; and

e use of group feedback, providing generic feedback to all students based on a sample of

student work being marked.

7.5 Comparison with Other Studies

There have been a number of projects in Higher Education which were designed to enhance the

provision of feedback on assessment. Two studies which cover similar ground to this thesis are the

i) Enhancing Practice project instigated by the Quality Assurance Agency (QAA) Scotland

ii) Engaging Students with Assessment Feedback (ESWAF) an Fund for the Development of
Teaching and Learning 5 (FDTL 5) project running from 2003 to 2008

7.5.1  Enhancement Theme — QAA Scotland



The Enhancement Theme project had a number of separate topics which were of particular concern
in Higher Education designed to enhance academic practice. One of the first themes that the project
explored was “Assessment” and one of the major topics in the “Assessment” theme was “Feedback”.

The Feedback section of the project identified themes in terms of

¢ Rethinking formative assessment in Higher Education — identifying 7 pillars of good feedback
practice

¢ Understanding the economies of feedback

e Formative feedback and student success

e Improving feedback to students

The 7 pillars of good practice in the Enhancement Theme project were aspirations about what
feedback should be about. Two of the 7 pillars, “encouraging dialogue around feedback” and
“providing opportunities to close the gap between current and desired performance” are topics that

have been discussed in this thesis although they have not been central issues.

The economics of feedback provision has been briefly alluded to in this these but is outwith the

context of the current study.

The arguments put forward in the section on formative feedback and student success have resonance
with this thesis in particular the finding that formative feedback is rarely used to its fullest advantage. It
is also recognised that it is a demanding challenge to give formative assessment greater prominence.
The difficulties in promoting change in formative assessment practices were apparent in the current

study.

The Enhancement Theme project looked at the link between formative and summative assessment
and this has also been a central aspect of this thesis. The Enhancement Theme project identified
student use of feedback as an area which required further work. The concerns about engagement

with feedback have been discussed in this thesis.



7.5.2 ESWAF

The ESWAF project was an FDTL 5 project which had the aim of enhancing student learning by
improving student engagement with assessment feedback. The main findings of the ESWAF project
focussed on the lack of student engagement with feedback. The lack of student engagement with
feedback is an issue that has been raised in this thesis. The ESWAF project suggested that students

had difficulty in engaging with feedback because of

e The quality of feedback
e Confusion about what constitutes “useful” feedback

+ Difficulty in applying and understanding feedback

The research undertaken for this thesis also found that students were concerned about the quality of
the feedback they received and had difficulties in understanding and applying the feedback they

received.

The ESWAF project goes on to recommend that there is an appropriate environment created which
encourages student engagement with feedback. The need to create an appropriate environment for
engagement with feedback is a subject that has been identified in this thesis if students are to be

given the opportunity to use feedback to enhance their academic achievement.

7.6 Recommendations

The recommendations from the thesis are split into three subsections: students, academic staff and

Higher Education Institution.

7.6.1  Recommendations for Change in Student Practice

The majority of the recommendations from this thesis are aimed at changes in academic practice and
for institutions to provide the support for the changes to take place. However, there are aspects of the

recommendations which require student participation, including



7.6.2

Willingness to engage with formative feedback and act on the suggestions provided in the
feedback (but see recommendations for academics); and

Willingness to enter into dialogue with tutors about feedback

Recommendations for Change in Academic Practice

The key recommendations on change in academic practice are;

7.6.3

Academics should review their current practice in the feedback they provide for students and
ensure that when feedback is provided it is understandable and useable by students;

An appropriate environment should be created which encourages student engagement with
feedback;

Students should be encouraged to use feedback to “close the gap” on their understanding.
Academic staff need to provide structured opportunities for that to take place;

Academics should provide help to students to help the students understand how to make use
of the feedback;

Students should be provided with the opportunity to discuss their feedback with academic

staff on a one to one basis.

Recommendations for Change at Institutional Level

In order to affect a change in practice in the provision of feedback support from the Higher Education

Institution is required. There is a need for HElIs to

1.7

Provide staff development sessions to tell staff about student perceptions of what is
poor/useless feedback;

Provide staff development sessions to flag up the importance of staff-student dialogue about
assessment and feedback;

Implement changes in workload management and institutional assessment strategies to allow
“space” for feedback to be provided;

Consider the modular system of education and the adverse impact it has on the feedforward
aspect of feedback.

Personal Development



Undertaking this research study has led to a number of changes in the author’'s own practice. The
elements of practice identified in chapter 6, exam intervention, academic skills development and

helping students understand feedback have been incorporated into the author’s teaching practice.

A number of opportunities have been taken to share the findings from the case study. Conference
papers have been presented at the 40" Annual Frontiers in Education Conference (2010), Higher
Education Academy Assessment Conference (2008) and at the EARLI SIG Conference in 2006. In
addition staff development papers (internal to university) have been published to disseminate ideas
on formative feedback development. Staff development seminars have been held at both Northland
and Southland Universities. In addition the findings from this study have been included as part of the

curriculum on assessment on PG Cert in Education at Southland.

A further impact on the author’s practice has been to utilise the educational research principles
developed in the course of this research study. The process of evaluating activities and attempting to
measure the impact of interventions has been adopted as part of the author’s reflection on teaching
practice.

The most significant impact from a personal point of view is that the work undertaken for this thesis
contributed to the author receiving the recognition of a National Teaching Fellowship Award from the

Higher Education Academy in 2010.

7.8 Future Study

There are a number of potential additional research directions which naturally flow from this thesis
and its findings. Firstly, the context of this research has been confined to a set of case studies based
in one department in one post-92 Higher Education institution. The natural progression would be to
replicate the research with other Computer Science departments and then extend to other post-92
institutions and then draw comparisons. A further extension could be to carry out similar research in
the pre-92 institutions and then draw further comparisons. Extending the case study range would
provide a larger base from which to extrapolate conclusions. One conjecture is that the non-alignment
of the findings of the research here and in the research literature arises from the overall course

structure; essentially modules which all contribute to student knowledge about computer science, but



which address rather different subject matter and which are not necessarily hierarchically related.
Investigating a wider set of Higher Education institutions would also provide a wider range of

pedagogic approaches and academic experiences.

Secondly it would be useful to extend the case study by increasing the range of disciplines included in
the research. This would allow for comparisons between disciplines and would potentially allow for
investigation of the discipline on different pedagogic approaches to formative assessment and

formative feedback.

Thirdly, evidence from this study suggested that students had difficulty in appreciating the value of
subject based feedback because they were not clear where they would use the feedback in future
modules. As discussed in the recommendations for HEls there are questions about the value of
feedforward, but it also raises questions around the modular structure of academic programmes.
Further study in comparing the use of feedback on modular programmes with holistic or non-modular

programmes would provide a further evidence set on the impact of feedforward.

Fourthly, the use of technology in education to aid in the provision of feedback could be introduced
into the research design. Technology has purposefully been excluded from this thesis in order to allow
examination of the fundamental principles associated with formative assessment and formative
feedback, but there is no escaping the potential opportunity in terms of efficiency that may be afforded
by the use of technology. For example an investigation into ways to personalise feedback but without
the stress of face to face interactions — possibly through the use of audio feedback (Rotherham 2009)

or personalised ICT feedback.

Finally the view from other stakeholders in Higher Education is required. This would involve seeking
the views of key people in management in Higher Education institutions as well as from colleagues in
national bodies such as the Quality Assurance Agency and the Higher Education Funding Council for
England (HEFCE). Significant changes in the provision of formative feedback require changes in
academic workload expectations and workload management. It may well be the case that in order to
implement change in the provision of feedback and address the student concerns raised in the
National Student Surveys that the funding model is amended to provide workload opportunities for

academics to give students the feedback they want.






References

Adams, C., Thomas, R., and King, K., (2000) ‘Business students’ ranking of reasons for assessment:
gender differences’, in Innovations in Education and Training International, Vol. 37, No. 3, pp 234 -
243

Armstrong, C., and Jayaratna, N., (2004) ‘Teaching computer forensics, uniting practice with intellect’,
in Proceedings of the 8" Colloquium for Information Systems Security Education, West Point New
York, June 2004

Altrichter, H., Posch, P., and Somekh. B. (1993) Teachers Investigate Their Work: Introduction to
the Methods of Action Research, Routledge, London, UK.

Ashcroft, K., and Palacio, D., (1996) Researching into Assessment and Evaluation, London, Kogan
Page

Ashworth, P., Bannister, P and Thorne, P., (1997) ‘Guilty in whose eyes? University students’
perceptions of cheating and plagiarism in academic work and assessment’, in Studies in Higher
Education, Vol. 22, No 2 pp 187 — 203

Askew, S. & Lodge, C. (2000) 'Gifts, ping-pong and loops - linking feedback and learning', pp 1 — 19,
in S. Askew (ed.) Feedback for learning, London: Routledge

Association of Chief Police Officers, Good Practice Guide for Computer Based Electronic Evidence,
(NHTCU, 2003)

Association of University Teachers (2005) Packing them in - The student-to-staff ratio in UK Higher
Education, AUT Research Report, 2005

Ball, S. J., (1993) ‘Self-doubt and soft data: social and technical trajectories in ethnographic fieldwork’,
in Hammersley, M., (ed) Educational Research Current Issues, Volume 1, OU Press, London

Barbin, D.,and Patzakis, J., (2002) ‘Computer forensics emerges as an integral component of an
enterprise information assurance program’, in Information Systems Control Journal, volume 3, pp 25 —
27

Bassey, M., (1995) Creating Education through Research: A Global Perspective of Educational
Research for the 21% Century, Newark, NJ, Kirklington Moor Press

Berk, R. A., (2005) ‘Survey of 12 strategies to measure teaching effectiveness’, in International
Journal of Teaching and Learning in Higher Education, Vol. 17, No. 1 pp 48 — 62

Bates, J., (1997) ‘Fundamentals of computer forensics’ in International Journal of Forensic
Computing, available on-line at http://www.forensic_computing.com

Biggs, J. (1996) Assessing learning quality: reconciling institutional, staff and educational demands.
Assessment & Evaluation in Higher Education, Vol. 12 No.1 pp 5 - 15



Black, P., (1993) ‘Formative and summative assessment by teachers’, in Studies in Science
Education, Vol 21. pp 49 — 97

Black, P. and Wiliam, D, (1998) ‘Assessment and classroom learning’, Assessment in Education Vol.
5No.1pp7-74

Black, P. and Wiliam, D., (1999) Assessment for Learning: Beyond the Black Box. Cambridge,
Assessment Reform Group, University of Cambridge, pamphlet 371.26 ASS, available at
http://www.assessment-reform-group.org.uk/Assesslinsides.pdf (accessed Sept 2008)

Black, P, Harrison, C., Lee, C., Marshall, B and Wiliam D., (2003) Assessment for Learning: Putting it
into Practice, Milton Keynes, Open University Press

Bloxham, S., and Boyd, P., (2007) Developing Effective Assessment in Higher Education,
Maidenhead, McGraw Hill

Bostock, S., (2004) ‘Motivation and electronic assessment’, in Irons, A.D. and Alexander, S., eds
(2004) Effective Learning and Teaching in Computing. London, Routledge Farmer, pp 86 — 99

Boud, D., (1989) ‘The role of self-assessment in student grading’, in Assessment and Evaluation in
Higher Education, Vol 14, No 1 pp 20 — 30

Boud, D., (2000) ‘Sustainable assessment: rethinking assessment for the learning society’ in Studies
in Education, Vol. 22, No. 2, pp 151 — 167

Boud, D., and Knights, S., (1994) ‘Designing courses to promote reflective learning’, in Research and
Development in Higher Education, Vol 16 pp 229 — 234

British Computer Society (BCS) (2009) Academic Accreditation Committee Minutes, September 2009
British Computer Society (BCS) (2010) Academic Accreditation Committee Minutes, February 2010

Brown, G., Bull, J., and Pendelbury, M., (1997) Assessing Student Learning in Higher Education,
London, Routledge

Brown, S., Armstrong, S and Thompson, G., (eds) (1998) Motivating Students, London, Kogan Page

Brown, S., (1999) ‘Institutional strategies for assessment’, in Brown S. and Glasner, A., (eds)
Assessment Matters in Higher Education, Choosing and Using Diverse Approaches, OU Press.
McGraw-Hill, Buckingham

Brown, S., Race, P., and Bull, J., (eds) (1999) Computer Assisted Assessment in Higher Education,
London, Kogan Page

Brown, G. (2001). Assessment: A Guide for Lecturers. York, LTSN Generic Centre

Brown, V., and Howell, M., (2001) ‘The efficacy of policy statements on plagiarism, do they change
students views ?’ in Research in Higher Education, Vol 42, No 1, pp 103 - 108

Bull, J., Collins, C., Coughlin, E and Sharp, D., (2001) Technical Review of Plagiarism Detection
Software Report, Bristol, JISC (Joint Information Systems Committee)



Bulloch, R.V., Clark, D.C. and Patterson, R.S. (2003) ‘Getting in Step: accountability, accreditation
and the standardization of teacher education in the United States’ in Journal of Education for
Teaching: International Research and Pedagogy, Vol 29, No 1 pp 35 - 51

Butler, R., (1988) ‘Enhancing and undermining intrinsic motivation: the effects of task-involving and
ego-involving evaluation of interest or involvement’, in British Journal of Educational Psychology, Vol.
58, pp1-14

Campbell, C.A., and Stanley J.C., (1966) Experimental and Quasi-experimental Designs for
Research, Chicago, Rand McNally

Carless, D., (2006) ‘Differing perceptions in the feedback process’, in Studies in Higher Education, Vol
31,No. 6

Carmines, E. G,, and Zeller, R. A. (1979) Reliability and Validity Assessment . Beverly Hills, CA:
Sage

Carrier, B.D., and Spafford, E.H., (2003) “Getting Physical with the Digital Investigation Process”, in
International Journal of Digital Evidence vol. 2 no. 2, pp 1 — 20 Carroll, J. and Appleton, J. (2001)
Plagiarism: a good practice guide Joint Information Systems Committee,
http://www.jisc.ac.uk/uploaded documents/brookes.pdf [accessed March 2008]

Carter, J., and Boyle, R., (2002) ‘Teaching delivery issues, lessons from computer science’, in Journal
of Information Technology Education, Vol. 1 No. 2 pp 65 — 90 January 2002

Chamberlain, C., Dison, L., and Button, A., (1998) ‘Lecturer feedback — implications for developing
writing skills: a South African perspective, in Proceedings of Higher Education Research and
Development Society of Australia (HERSDA) Annual International Conference, 1998, New Zealand

Channock, K., (2000) ‘Comments on essays: Do tutors understand what tutors write ?’, in Teaching in
Higher Education, Vol 5., No. 1, pp 95 — 105

Charman, D., (1999) ‘Issues and impacts of using computer-based assessments for formative
assessment’, in Brown, S., Race, P., and Bull, G., (eds) (1999) Computer Assisted Assessment,
Kogan Page, London

Chickering, Z. F and Gamson, A. W, (1991) Applying the seven principles for good practice in
undergraduate education. San Francisco, Jossey-Bass

Chisum, W.J. (1999) "An Introduction to Crime Reconstruction," in Turvey, B. (1999) Criminal
Profiling: An Introduction to Behavioral Evidence Analysis, London: Academic Press

Clark, J.E., (2000) ‘Action research’, In The Research Process in Nursing, 4" edition (Cormack D.
,ed.), Blackwell Science, Oxford, UK, pp. 183 — 198.

Cohen, L., Manion, L., and Morrison, K., (2000) Research Methods in Education, 5™ edition,
Routledge, London

Collis, B., and Moonen, J., (2001) Flexible Learning in a Digital World, Kogan Page, London



Conole, G., and Oliver, M., (1998) ‘A pedagogical framework for embedding C&IT into the curriculum’,
in Association for Learning Technology Journal, Vol. 6, No. 2, pp 4 — 16

Conole, G., (2001) Drivers and Barriers to Utilising Information and Communication Technologies,
London, IEEE Conference on Teaching and Learning

Cooper, P., (2005) ‘Speciation in the computing sciences: digital forensics as an emerging academic
discipline”, in Proceedings of the 2nd annual conference on Information security curriculum
development InfoSecCD '05, Kennesaw, GA

Cowan, J. (2003). Assessment for learning - giving timely and effective feedback, Exchange Spring
2003, Vol 4 pp 21-22

Cox, D.L. (2009) ‘Allowing feedback to students on exam scripts — initial pilot survey’, Staff and
Educational Development Association (SEDA) Workshop, May 2009

Craven, R.G., Marsh, H.W. and Debus, R.L. (1991) ‘Effects of internally focussed feedback on the
enhancement of the academic self-concept’, in Journal of Educational Psychology, Vol. 83, No.1 pp
17 - 27

Crisp, B.R. (2007) ‘Is it worth the effort? How feedback influences students' subsequent submission of
assessable work’, in Assessment and Evaluation in Higher Education, Vol. 32, No. 5, pp 571 - 581

Cuban, L., Kirkpatrick, H., and Peck, C., (2001) ‘High access and low use of technologies in high
school classrooms: explaining an apparent paradox’, in American Educational Research Journal, Vol.
38, No.4,p 813-834

Curran, C., (2001) ‘The phenomenon of on-line learning’, in European Journal of Education, Vol. 36,
No. 2, p114 - 132

Dark, M., Harter, N., Ludlow, G., and Falk, C., (2006) ‘Ethical attributes in computing and computing
education: an exploratory study” in Information Communications and Society, Vol. 4, no. 2, pp 67 — 75

Davidovitch, N., and Soen, D., (2006) ‘Using students’ assessments to improve instructors’ quality of
teaching’, in Journal of Further and Higher Education, Vol. 30, No. 4, pp 351 — 376

Denton, P., (2001) ‘Generating coursework feedback for large groups of students using MS Excel and
MS Word'’, in University Chemistry Education, Vol 5, pp 1 —8

Diamantopopulos, A., and Schlegelmich, B.B., (2000) Taking the Fear out of Data Analysis, Thomson,
London

Disability Discrimination Act (1995) with Amendments (2000)
http://www.legislation.nmso.gov.uk/acts/acts1995/Ukpga 19950050 en_1.htm (accessed December
2006)

Ding, L., (1998) ‘Revisiting assessment and learning: implications of students’ perspectives on
assessment feedback’, paper presented at Scottish Educational Research Association Annual
Conference, University of Dundee, September 25 — 26, 1998

DfES (Department for Education and Skills) (2003) The Future of Higher Education, London, HMSO

Duncan, N., (2007) “Feedforward”: Improving students ‘use of tutors’ comments’, in Assessment &
Evaluation in Higher Education, Vol. 32 No. 3 pp 271 — 283



Eccelstone, K., (1998) ‘Just tell me what to do; barriers to assessment-in-learning in higher
education’, paper presented at Scottish Educational Research Association Annual Conference,
University of Dundee, September, 25 — 26, 1998

Elton, L., and Johnson, B., (2002) Assessment in Universities: A Critical View of Research, York,
LTSN Generic Centre, available at http://eprints.soton.ac.uk/59244/01/59244.pdf (accessed April
2009)

Entwhistle, N., and Entwhistle, D., (2003) ‘Preparing for examinations: the interplay of memorising
and understanding and the development of knowledge objects’, in Higher Education Research and
Development, Vol. 22, No. 3 pp 261 — 275

Erwin, T. D., and Knight P., (1995) ‘A Transatlantic view of assessment and quality’, in Higher
Education Quality in Higher Education, Vol.1No. 2 pp. 179 — 188

Everard, K.B. and Morris, G., (1996) Effective School Management, 3" Edition, London: Paul
Chapman Publishing

Everett, C., (2005) ‘Forensics — cred or crud’, in Digital Investigation, Vol 2, No 4., pp 237 - 238

Falchikov, N., (2004) ‘Involving students in assessment’, Psychology Learning and Teaching, Vol. 3,
No. 2 pp 102 — 108

Falchikov, N., (2005) Improving Assessment through Student Involvement: Practical Solutions for
Aiding Learning in Higher and Further Education, London, Routledge Farmer

FAST Project Formative Assessment in Science Teaching, Open University and Sheffield Hallam
University, available at http://www.open.ac.uk/fast/, accessed May 2009

Fitz-Gibbon, C. T., and Morris, L.L. (1987) How to Analyze Data, Sage, London

Flowers Committee (1965) Computers for Research, ‘Report of a working party for the Universities
Grants Committee’, UGC 7/635, London, HMSO

Fritz, C. O., Morris, P.E., Bjork, . A., Gelam, R., and Wickens, T. D., (2000) ‘When further learning
fails: stability and change following repeated presentation of text’, in British Journal of Psychology, Vol
91, pp 493 - 511

Fullan, M., G., (1991) The New Meaning of Educational Change, London: Cassell

Gale, H., (2006) ‘Flexible learning needs flexible buildings’, in Educational Developments, Issue 7.1,
pp5-8

Gallegos, F., (2005) ‘Computer forensics: an overview’ in Information Systems Control Journal,

Volume 6, pp 13— 16

George, R., (2002) ‘The challenge, as seen by employers’, keynote speech at e-Skills Summit,
Greenwich University 29" May 2002



Gibbs, G., and Simpson, C., (2004) ‘Conditions under which assessment supports students’ learning’,
in Learning and Teaching in Higher Education, Vol. 1, No. 1, pp 3 — 31

Gibbs, G., (2005) ‘Why assessment is changing’, in Bryan C., and Clegg, K., (eds) (2005), /nnovative
Assessment in Higher Education, London, Routledege pp 11 — 22

Gipps C, and Stobart G, (2003) ‘Alternative Assessment’, in Kellaghan, T. and Stufflebeam, D. (eds.),
International Handbook of Educational Evaluation. Kluwer Academic Publishers, pp. 549-575

Glover, C., and Brown, E., (2006) ‘Written feedback for students: too much, too detailed or too
incomprehensible to be effective?’, in BEE-j, Vol. 7, May 2006

Gottschalk, L., Liu, J., Datham, B., Fitzgerland, S., and Stein, M., (2005) ‘Computer forensics
programmes in higher education: a preliminary study’ in Proceedings of ACM SIGCSE Conference,
February 2005, St Louis, Missouri, pp 147 — 151

Haines, C., (2004) Assessing Students’ Written Work; Marking Essays and Reports, London,
Routledge Farmer

Hall, K., and Burke, W. M., (2003) Making Formative Assessment Work, Maidenhead, OU Press

Hamdorf, J. and Hall, J.C. (2001) ‘The development of undergraduate curricula in surgery:llil.
Assessment’, in The Australian & New Zealand Journal of Surgery, Vol 71, pp 178-183

Hartley, P., Skelton, A and Higgens, R., (2002) ‘The conscientious consumer: reconsidering the role
of assessment feedback in student learning’, in Studies in Education, Vol. 27, no, 1 pp 53 - 64

Harvey, L., (2008) ‘Jumping through hoops on a white elephant: a survey signifying nothing’, in Times
Higher Education Supplement, May 2008

Hattie, J. A. C., (1987) ‘Identifying the salient facets of a model of student learning: a synthesis of
meta-analyses’, in International Journal of Educational Research, Vol. 11 pp 187 — 212

Hattie, J. A. C., (1992) ‘Classroom composition and peer effects’, in International Journal of
Educational Research, Vol 37, No. 5 pp 449 - 481

Havranek, G., (2002) ‘When is corrective feedback most likely to success’, in International Journal of
Educational Research, Vol 37, pp 255 - 270

HEFCE (1999) — The Bologna Declaration http://www.hefce.ac.uk/partners/world/bol/ (accessed
December 2008)

HEFCE (2005) HEFCE Strategy for e-learning, Higher Education Funding Council for England
papers, 2005/12, http://www.hefce.ac.uk/pubs/hefce/2005/05_ 12/ (accessed July 2005)

HEFCE 2002/48 Successful Student Diversity, http://www.hefce.ac.uk/pubs/hefce/2002/02 48.htm
(accessed September 2006)

Higgins, R., Hartley, P and Skelton, A., (2001) ‘Getting the message across: the problem of
communicating assessment feedback’, in Teaching in Higher Education, Vol. 6, No. 2, pp 269 — 274

Higgins, R. and Hartley, P. (2002). The conscientious consumer: reconsidering the role of
assessment in student learning. Studies in Higher Education Vol. 27 No 1, pp 53 — 64



Higher Education Academy (2006) Embedding Success Enhancing the Learning Experience for
Disabled Students, York, Higher Education Academy

Hitchcock, G. and Hughes, D., (1995) Research and the Teacher, 2" edition, London, Routledge

Holmes, L., and Smith, L., (2003) ‘Student evaluation of faculty grading methods’, Journal of
Education for Business, July / August 2003, pp 318 - 323

Hounsell, D. (1987). Essay writing and the quality of feedback, in Student Learning: Research in
Education and Cognitive Psycholog, M. W. Eysenck and D. Warren-Piper (eds), (2007) Milton
Keynes, SRHE/Open University

Hounsell, D., (2004) ‘Reinventing feedback for the contemporary Scottish university’, keynote address
presented at Improving Feedback to Students Workshop, June 2004, Glasgow, available at
http://www.enhancementthemes.ac.uk/uploads/documents/Hounsellpaper.doc (accessed August
2007)

Hounsell D., Hounsell J., Litiens J. and McCune V. (2005) ‘Enhancing guidance and feedback to
students: findings on the impact of evidence-informed initiatives’, paper presented at European
Association for Research on Learning and Instruction (EARLI) 11th Biennial Conference, Nicosia,
Cyprus, 23 — 27 August 2005, available at http://www.ed.ac.uk/etl/docs/earliHHLM.pdf (accessed May
2009)

Hounsell, D., (2006) ‘Towards more sustainable feedback’, paper presented to the Northumbria /
EARLI SIG Assessment Conference, Darlington, 29 August — 1 September 2006

Hounsell D., McCune V., Hounsell J., & Litjens, A., (2008) ‘The quality of guidance and feedback to
students’, Higher Education Research & Development Vol 27 No 1, pp 55 — 67

Hyatt, D., (2005) ‘Yes, a very good point: a critical genre analysis of a corpus of feedback
commentaries on Master of Education assignments’ in Teaching in Higher Education, Vol. 10, No 3.,
pp 339 - 353

Hyland, P., (2000) ‘Learning from feedback on assessment’, in Hyland, P., and Booth, A., (eds) The
Practice of University History Teaching, Manchester, Manchester University Press

Irons, A. D. and Smailes, J. (2006) Shifting the Emphasis towards Formative Assessment,
Northumbria University, RECAP Guide

Irons, A. D., and Smailes, J., (2006) ‘Development of Formative Feedback Model to Enhance Student
Learning’ roundtable workshop at Third Biennial Joint Northumbria/EARLI SIG Assessment
Conference, Durham, 30" August — 1% September, 2006

Irons, A. D., Laing, C., Anderson, P., (2006) Pedagogic Innovation in Teaching Computer Forensics,
paper presented at 7" Annual HE Academy Conference for Subject Centre for Information and
Computer Sciences, Trinity College, Dublin, 29" — 31* August 2006

Irons, A. D. and Newton, K., (2008) ‘Developing inclusiveness in assessment’, workshop presented at
HE Academy Assessment Conference, Newcastle, February 2008



Irons, A. D., and White, S., (2010) ‘Work In Progress - How Formative Feedback Enhances The
Student Learning Experience’, paper to be presented at 40" Annual Frontiers in Education
Conference, Arlington, Virginia, US, 27 — 30 October, 2010

Jochems, W., van Merrinénboer, J., and Koper R., (2004) Integrated e-learning; Implications for
Pedagogy, Technology and Organisation, Routledge Farmer, London

Joint Information Systems Committee (1999) Adding Value to the UK’s Learning, Teaching and
Research Resources: the Distributed National Electronic Resource (DNER), available at
http://www jisc.ac.uk/index.cfm?name=dner_adding_value (accessed July 2007)

Juwah, C. Macfarlane-Dick, D., Matthew, B., Nicol, D., Ross, D. and Smith, B. Enhancing student
learning through effective formative feedback. The Higher Education Academy Generic Centre, June
2004, also available online at http://www.heacademy.ac.uk/senlef.htm (accessed July 2007)

Kember, D., (2001) ‘Beliefs about Knowledge and the Process of Teaching and Learning as a Factor
in Adjusting to Study in Higher Education’, in Studies in Higher Education Vol. 26, No 2, pp 205 - 201

Kemmis, S., and McTaggart R., (1998) (eds) The Action Research Planner, 2" edition, Geelong,
Deakin, University Press

Kemmis, S., and Wilkinson, M., (1998) ‘Participatory action research and the study of practice’, in
Atweh, B., Kemmis, S., and Weeks, P., (eds) Action Research in Practice, Oxford, Routledge, pp 21 -
36

Knight, P., (2001) Formative and Summative, Criterion and Norm-Referenced Assessment, LTSN
Generic Centre, Assessment Series No. 7

Knight, P., (2006) ‘The local practices of assessment’ in Assessment & Evaluation in Higher
Education Vol 31 pp 435 — 452

Knight, P., and Yorke, M., (2003) Assessment, Learning and Employability, Maidenhead, OU Press

Land, R., (2001) ‘Agency, context and change in academic development’, in International Journal for
Academic Development, Vol. 6, No. 1, pp 4 — 20

Laurillard, D., (2002) Rethinking University Teaching, 2" edition, London, Routledge

Lea, M., and Street, B., (1998) ‘Student writing in higher education: an academic literacies approach’,
Studies in Higher Education, Vol. 23, No 3, pp 329 — 338

Lea, M., (2001) ‘Computer conferencing and assessment: new ways of writing in higher education’, in
Studies in Higher Education, Vol. 26, No. 2 pp 163 — 181

Lee, N., (2009) Achieving Your Professional Doctorate, Maidenhead, Open University, McGraw Hill

Lillis, T. and Turner, J. (2001) ‘Student writing in higher education: contemporary confusion, traditional
concerns’, Teaching in Higher Education, Vol. 6, No. 1, pp. 57 — 68

Lorsbach, A. W., Tobin, K., Briscoe, C. and LaMaster, S. U. (1992), An interpretation of assessment
methods in middle school science, International Journal of Science Education. Vol 14 pp 305 — 317



Lunsford, R., (1997) ‘When less is more: principles for responding in the disciplines’, in Sorcinelle, M.,
and Elbow, P., (eds) (1997) Writing to Learn: Strategies for Assigning and Responding to Writing
Across the Disciplines, San Francisco, Jossey-Bass

McDonald, B., and Boud, D., (2003) ‘The impact of self-assessment on achievement: the effects of
self-assessment training on performance in external examinations’, in Assessment in Education, Vol.
10, No. 2, pp 209 - 220

McDowell, L., Sambell, K., Bazin, V., Penlington, R., Wakelin, D. Wickes, H. and Smailes, J. (2005)
‘Assessment for Learning: Current Practice Exemplars from the Centre for Excellence in Teaching

and Learning’, Northumbria University Red Guides, Series 11, Paper 17

McGettrick, A., Boyle, R., Ibbett, R., Llyod, J., Lovegrove, G., and Mander, K., (2004) Grand
Challenges in Computing: Education, British Computer Society, Swindon

McKemmish, R., (1999) * What is forensic computing ?’, Trends and Issues in Crime and Criminal
Justice, Vol 118, pp 1 — 6, Australian Institute of Criminology, Canberra

McNiff, J., (1994) Action Research: Principles and Practice. Routledge, London, UK.’

McNiff, J., and Whitehead, J. (2006) All you need to know about Action Research, Thousand Oaks,
CA, Sage Publications

McPherson, M. and Nunes, M. B., (2004) Developing Innovation in Online Learning: An action
Research Framework, London, Routledge Farmer

MacLellan, E., (2001) ‘Assessment for Learning: differing perceptions of tutors and students’, in
Assessment and Evaluation in Higher Education, Vol. 26., No. 4 pp 307 — 318

Masi, A. C., and Winer, L. R., (2005) ‘University wide vision of teaching with IST’, in Innovations and
Teaching International, Vol 42, No 2, pp 145 — 155

Mirador J.F., (2000) ‘A Move Analysis of Written Feedback in Higher Education’in RELC Journal,
Vol. 31, No. 1, pp 45— 60

Morrison, K., (1998) Management Theories for Educational Change, London: Paul Chapman
Publishing

Muijs, D., (2004) Doing Quantitative Research in Education with SPSS, Sage, London

Mutch, A., (2003) ‘Exploring the practice of feedback to students’, in Active Learning in Higher
Education, Vol. 4, No. 1, pp 24 — 38

Murphy, R., (2006) ‘Evaluating new priorities for assessment in higher education’, in Bryan C., and
Clegg, K., (eds) (2006), Innovative Assessment in Higher Education, London, Routledege, pp 37 — 47

NCIHE (1997) Higher Education in the Learning Society. The National Committee of Inquiry into
Higher Education. London, HMSO.



Newstesad, S. E., Franklyn-Jones, A and Armstead, P., (1996) ‘Individual differences in student
cheating’, in Journal of Educational Psychology, Vol 88 No 2 pp 229 - 241

Newton, C. and Tarrant T., (1992) Managing Change in Schools, London: Routledge

Nicol, D., and Macfarlane-Dick, D., (2004) ‘Rethinking formative assessment in HE’ in Juwah, C.,
Mcfalane-Dick, D., Matthew, B., Nicol, D., Ross, D, and Smith, B., (2004) Enhancing Student Learning
Through Effective Formative Feedback, HE Academy, pp 3 — 14

Nicol D. and Macfarlane-Dick D., (2006) ‘Formative assessment and self-regulated learning: a model
and seven principles of good feedback practice’ Studies in Higher Education Vol. 31, No. 2

Nicol, D., and Milligan, C., (2006) ‘Rethinking technology-supported assessment practices in relation
to the seven principles of good feedback practice’, in Bryan C., and Clegg, K., (eds) (2005),
Innovative Assessment in Higher Education, London, Routledege, pp 64 — 77

Nisbet, J., and Watt, J., (1984), ‘Case study’, in Bell, J., Bush, T., Fox. A., Goody, J., and Goulding,
S., (eds) Conducting Small —scale Investigations in Educational Management, London, Harper and
Row, pp 79 — 92

O’Dononvan, B., Price, M and Rust, C., (2000) ‘The student experience of criterion-referenced
assessment’, in Innovations in Education and Training International, Vol 38, No 1 pp 74 - 85

Park J. and Crook A., (2007) Understanding the Individual Student Assessment Experience,
available at http://www.bioscience.heacademy.ac.uk/ftp/events/newcastle07/park.pdf (accessed
January 2010)

Parmley, W. W., (2000) ‘Plagiarism, how serious is it ?’, in Journal of American College of Cardiology,
Vol 36, No 3, pp 953 — 954

Pelgrum, W. J., (2001) ‘Obstacles to the integration of ICT in education: results from a worldwide
educational assessment’ in Computers and Education, Vol. 37, No. 2 p 163 — 178

Pelligrino, J. W., Chudowsky, N., and Glaser, R., (editors) Knowing what Students Know — The
Science and Design of Educational Assessment, National Academic Press, Washington D.C

Phillips, M. R., and Horton V., (2000) ‘Cybercheating: Has morality been exposed in business
education ?’, in The International Journal of Business Management Vol 14, No 4, pp 150 - 155

Poulos, N., and Mahony, R., (2008) ‘Effectiveness of feedback: the students’ perspective’, in
Assessment and Evaluation in Higher Education, Vol. 33 No 2 pp.143 — 154.

Prosser, M., and Trigwell, K., (1999) Understanding Learning and Teaching: The Experience in
Higher Education, Buckingham, Open University Press

Prosser, M., (2005) ‘Why we shouldn’t use student surveys of teaching as satisfaction ratings’,
Higher Education Academy, York, available at
http://www.heacademy.ac.uk/research/Interpretingstudentsurveys.doc (accessed December 2006)

Quality Assurance Agency for Higher Education (2000) Code of Practice for the Assurance of
Academic Quality and Standards in Higher Education, Section 6: Assessment of Students,
Gloucester, Quality Assurance Agency

Quality Assurance Agency for Higher Education (2000) Subject Benchmark Statement: Computing,
Gloucester, Quality Assurance Agency



Quality Assurance Agency for Higher Education (2006) Outcomes from Institutional Audit —
Assessment of Students, Gloucester, Quality Assurance Agency

Quality Assurance Agency for Higher Education (2007) Subject Benchmark Statement: Computing,
Gloucester, Quality Assurance Agency

Race, P. (1994) The open learning handbook: promoting quality in designing and delivering flexible
learning. London, Kogan Page

Race, P., (1995) ‘What has assessment done for us — and to us ?’, in Knight, P., (ed) Assessment for
Learning, London, Kogan Page, pp 61 — 74

Race, P., (2005) Making Learning Happen, London, SAGE Publications
Ramsden, P., (1992) Learning to Teach in Higher Education, London, Routledge
Ramsden, P., (1998) Learning to Lead in Higher Education, London, Routledge

Reagan, J. and Besemer, K., (2009) ‘ Using action research to support doctoral students to develop
their teaching practice’, in International Journal for Academic Development, Vol 14, No 3 pp 209 - 220

Robson; C., (1993) Real World Research; A Resource for Social Scientists and Practitioner
Researchers, Blackwell Publishers, Oxford

Rotherham, B., (2009) * Sounds good: Innovative practice with digital audio’, paper presented at the
e-learning Symposium, Southampton, January 2009, available at http://www.llas.ac.uk/video/18
(accessed May 2009)

Rogers, M.K., (2003) ‘Computer forensics: science or fad’, in Security Wire Digest, Vol 5, No 65

Roos, B., & Hamilton, D. (2005). Formative Assessment: a cybernetic viewpoint, in Assessment in
Education, vol. 12, No. 1, pp 7 — 20

Rowntree, D., (1987) Assessing Students: How Shall we Know Them ? 2" edition, London, Kogan
Page

Rust, C., (2002) ‘The impact of assessment on student learning: how can research literature
practically help to inform the development of departmental assessment strategies and learner-centred
assessment practices’, in Active Learning in Higher Education, Vol. 3 No. 2 pp 145 — 158

Rust, C., Price, M. and O’'Donovan, B., (2003) ‘Improving students’ learning by developing their

understanding of assessment criteria and processes’, in Assessment and Evaluation in Higher
Education, Vol. 28 No. 2, pp 147 — 164

Sadler, R. (1989) ‘Formative assessment and the design of instructional systems’, Instructional
Science, Vol. 18, pp 119 — 144

Sadler, R., (1998) ‘Formative assessment: revising the territory’, Assessment in Education, Vol. 5, No.
1,pp 77 — 84

Salmon, G., (2000) E-moderating; the Key to Teaching and Learning Online, Kogan Page, London

Salmon, G., (2002) E-tivities; the Key to Active on-line Learning, Kogan Page, London



Sambell, K., Sambell, A., and Sexton, G., (1999) ‘Student perceptions of the learning benefits of
computer-assisted assessment and : a case study in electronic engineering’, in Brown, S., Race, P.,
and Bull, J., (eds) Computer Assisted Assessment in Higher Education, London, Kogan Page, pp 179
-192

Sambell, K., (1999) ‘Self and peer assessment’, in Brown S. and Glasner,A., (eds) Assessment
Matters in Higher Education, Choosing and Using Diverse Approaches, Buckingham, OU Press

Schdn, D. A., (1987) Educating the Reflective Practitioner: Toward a New Design for Teaching and
Learning in Professions, San Francisco, Josey Bass

Schon, D. A., (1995) ‘Knowing in action: The new scholarship requires a new epistemology’, in
Change, November / December 1996 pp 27 -34

Schunk, D., (1989) ‘Self efficacy and cognitive skill learning’ in Research on Motivation in Education,
Ames, C., and Ames, R., (eds) Academic Press, San Deigo, CA, pp 13 — 44

Senge. P., (1995) The Fifth Discipline: The Art and Practice of the Learning Organisation, London:
Century Business

Slater, J., (2000) ‘Using technology to improve the student experience’, paper presented at
Supporting the Use of Information Systems and Information Technology in Higher and Further
Education Conference, London, January 2000

Sluijimans, D. M. A., Moerkerke, G., van Merrienboer, J. G., Dochy, F. J. R. C. (2001) ‘Peer
assessment in problem based learning’, in Studies in Educational Evaluation, Vol . 27, pp 153 — 173

Smith, H.W. (1975) Strategies of Social Research: the Methodological Imagination, Prentice Hall,
London

Smith, E., and Gorard, S., (2005) “They don’t give us our marks”: the role of formative feedback in
student progress’, in Assessment in Education, Vol. 12, No. 1, pp. 21-38.

Somekh, B., (1995) ‘The contribution of action research to development in social endeavours: a
position paper on action research methodology’, in British Educational Research Journal, Vol 21, pp
339 - 355

Special Educational Needs and Disability Act (2001)
http://www.legislation.hmso.gov.uk/acts/acts2001/20010010.htm (access December 2006)

Steffani L. A. J., (1998) ‘Assessment in partnership with learners’, in Assessment and Evaluation in
Higher Education, Vol. 23, No. 4, pp 339 — 350

Steffani, L., and Carroll, J., (2001, A Briefing on Plagiarism, No 10, York, LTSN Generic Centre

Surridge P., (2007) The National Student Survey 2006: Summary report, HEFCE

Swing, R. L., (2004) ‘Understanding the ‘economies of feedback’: balancing supply and demand’,
keynote address presented at Improving Feedback to Students Workshop, June 2004, Glasgow,
available at http://www.enhancementthemes.ac.uk/uploads/documents/postworkshop7reportvised.doc
(accessed August 2007)




Taras, M. (2002). ‘Using assessment for learning and learning from assessment’, in Assessment and
Evaluation in Higher Education Vol 27 No 6 pp 501 — 510

Tennent, M., (2004) ‘Doctoring the knowledge worker’, in Studies in Continuing Education, Vol 26, No.
3pp431-441,

Torrance, H., (1993) ‘Formative assessment: some theoretical problems and empirical questions’, in
Cambridge Journal of Education, Vol 23, no 3, pp 333 - 343

Torrance, H., and Prior, J., (2002) Investigating Formative Assessment, Teaching and Learning in the
Classroom, OU Press, McGraw Hill, Buckingham

Tuckman, B., (1999) ‘A tripartite model of motivation for achievement: attitude, drive strategy’, paper
presented at American Psychological Association Conference, August 1999, Boston, MA

Tunstall, P. and Gipps, C. (1996) ‘How does your teacher help you work better? Children’s
understanding of formative assessment’, in The Curriculum Journal, Vol. 7 pp 185-203

Wallace, M. and McMahon, A., (1994) Planning for Change in Turbulent Times, London: Cassell

Waterman, H., (1998) ‘Embracing ambiguities and valuing ourselves: issues of validity in action
research’. Journal of Advanced Nursing Vol. 28, pp 101 - 105.

Waterman, H., Tillen, D., Dickson, R., and de Koning, K., (2001) ‘Action research: a systematic review
and guidance for assessment’, in Health Technology Assessment Vol. 5: No. 23

Weaver, M., (2006) 'Do students value feedback ? Students perception of tutor written responses’, in
Assessment and Evaluation in Higher Education, Vol. 31, No 3, pp 379 - 394

Westmeyer, P. (1981). A Guide for use in Planning and Conducting Research Projects. Springfield,
IL: Charles C. Thomas

Whitehead, J., (1989) ‘Creating a living educational theory from questions of the kind “how do |
improve my practice™, in British Educational Research Journal, Vol 15, No 1 pp 3 — 17

Wiliam, D., (2000) ‘Integrating summative and formative functions of assessment’, keynote address to
European Association for Educational Assessment, Prague, Czech Republic

Wiliam, D., (2008) ‘When is assessment learning-oriented?’ paper presented at 4th Biennial
EARLI/Northumbria Assessment Conference, Potsdam, Germany, August 2008

Young P., (2000) ‘I might as well give up: self-esteem and mature students feelings about feedback
on assignments’, in Journal of Further and Higher Education Vol. 24 No 3 pp 409 — 418

Yorke, M. (2001). Assessment: A guide for senior managers, York, LTSN Generic Centre

Yorke, M. (2003). Formative assessment in higher education: Moves towards theory and the
enhancement of pedagogic practice. Higher Education Vol. 45, pp 477-501



Appendix 1 Feedback to Computer Science and Computer Forensics Students from Software

For both computer science and computer forensics students there is an element of feedback built in to
many of the tasks that they undertake as part of their skills development, see appendix 1 for typical
examples of the feedback they get as common tasks in both disciplines. For example computer
science students undertake programming as a standard part of their undergraduate studies. All
programming languages provide immediate feedback when students attempt to compile their
programmes, see Figures A.1to A.4.

Figure A.1 Example of Java Compiler Feedback

The example of feedback given in figure A.1 lets the student know that a curly bracket ‘ }’ is missing.
Figure A.2 shows the feedback after the programming error has been corrected.

Figure A.2 Example of Java Compiler Feedback after error has been corrected

Another example of feedback from a Java compiler is shown in figure A.3 and the feedback from the
compiler in figure A.4 shows the output from the corrected programme code. This shows an example
of a missing semi colon ;.



Figure A.3 Further example of Java compiler feedback
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Figure A.4 Further example of Java Compiler Feedback after error has been corrected

Depending on the quality of the complier this provides useful information on errors made on the
programme, but doesn’t normally provide information on how to put things right. Interestingly in
discussions with students (discussed in focus groups) none of the students identified messages from
the compiler as a type of feedback — there is an expectation from students that feedback is provided
by a tutor or a peer.

Computer forensics software also provides immediate feedback to students on their investigation
development and investigation completeness, see figure A.5 — A.8.
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Figure A.5 Feedback generated by EnCase © - Devices Selected

This screen provides information on the devices selected for an investigation and also provides
feedback on the initial blocks from the device (bottom left) in hexadecimal format. The EnCase user
has the option to choose the format of the feedback they get. In the example here the table format
has been chosen, but other formats — report or code — are also available.
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Figure A.6 Feedback generated by EnCase © - Local Device Description

In this example a breakdown of the local devices under investigation is illustrated. In this case there is
no hexadecimal feedback, but the user has the extra option of presented the feedback in terms of a
timeline.



Rijlidwis
i
I
1

4
-
o
&
a4

i
fPiEEs

S ACERLELALE LA AT LA AL R AT S AL LR
BAARIA RSB RRIFR AR GREAREER

] = A T S ¥ Wi e

|
|
i
ol
]
1

LG

Erarers e

R |
Figure A.7 Feedback generated by EnCase © - File Entries on Device

This example provides feedback on the file details held on the device under investigation and also
provides information on the state of the files under investigation, indicating the likelihood of being able
to recover those files.

Figure A.8 Feedback generated by EnCase © - Gallery View of Device

This final example from EnCase © shows the gallery view and provide pictorial feedback on any
images held on the device under investigation.

Although the nature of the feedback is different, i.e. it does not come from a compiler and needs to be
interpreted through the multiple windows on screen it nevertheless provides feedback and gets
students used to the concept of looking for information generated by software as a result of their
actions. As with the computer science students the computer forensics students did not perceive this



as feedback in that they would consider being a help to their learning, to quote one of the computer
forensics students “its just information from the software”.



Appendix 2 Questions used to Prompt Discussion and Responses

Discussion Group 1

2005/06

Questions Posed

How did the feedback you received on your assessment help you ?

“the important thing for me is the mark | get, it’s the first thing I look for” *

“Yeah, the marks is what I look for, sometimes that’s the only thing you get”

“I thought I'd done ok, but the mark was lower than | thought and it hit my confidence” *

“I looked at the comments, but only after I'd checked the mark”.

Did the feedback help you judge you level of understanding ?

“The comments helped me see where | had gone wrong”

“I wish we’d had more detail on references and bibliography before | handed the assignment in”

“Don’t know really”

“l still don’t understand where | went wrong”

Did the written feedback comments help you understand why you got the mark you did ?

“a little bit, at least we got some written stuff back”

“not really, | get the comments but | still think | deserved a higher mark”

“I think that the comments made it clear for me”

“@ ”

no

“not sure that | understood the comments

Will you use the feedback comments in future assessment tasks ?

“don’t know, maybe — maybe the stuff about references”

“l think so, I'm not sure really”.



2006/07

Questions Posed

How did the feedback you received on your assessment help you ?

‘it was difficult to give a good introductory overview of a subject in a strict word count without losing a

lot of discussion about the subject material’ *

(Extra question)

Did the criteria on the assessment help you plan your answers ?

Yes, sort of, but there were so many things | wanted to write about.

(back to first question)

“helped me to see what was wanted” *

“I think the feedback helped me understand what was expected from me”,

“l was pleased with my mark and the feedback showed me where I'd got things right”

“I looked at the comments”.

Did the feedback help you judge you level of understanding ?

“The comments helped me see where | had gone wrong”

“The Harvard comments were useful”

“l would have liked more explanation on what I'd done wrong”

Did the written feedback comments help you understand why you got the mark you did ?

“helped me to see what was wanted” *

“ves — good to get the comments”

“ves — it made it clear for me”

“l couldn’t read the writing”



Will you use the feedback comments in future assessment tasks ?
“don’t know, maybe — maybe the stuff about references”

“I'll read the feedback before | start my next assessment”.

2007/08

How did the feedback you received on your assessment help you ?
‘not sure”

“Yeah, I felt good when | got the marks back — | thought I'd done ok”
“the comments made the assessment clearer”

Did the feedback help you judge you level of understanding ?

“l wasn't exactly sure what it was | was asked to do

“l wasn’t sure what detail | was expected to go into, because the questions [the assignment
specification] were different to what I'd had at college. | was pleased with the mark | got and the

comments said I'd done ok” *

“The comments helped me see where | had gone wrong”

“l wish we’d had more detail on references and bibliography before | handed the assignment in”

“Don’t know really”

“l still don’t understand where | went wrong”

Did the written feedback comments help you understand why you got the mark you did ?

“I did a lot of work on my assignment so | expect something back from my lecturer to show that he’s

read it”, *

“good that we got some written feedback — sometimes we don’t even get the work back never mind

comments”

“Not really”

Will you use the feedback comments in future assessment tasks ?



“yves — | think so”

“if the next assessment has the same sort of questions then yes”.

Discussion Group 2

2006/07 Cohort

Was the mock exam a useful exercise ?

“l didn't like it — | didn’t have enough time to prepare”
“l was the same | didn’t have time to do any revision”

“It wasn't fair to ask us to do that”

Did the mock exam help you realise what was expected in the actual exam ?

“it [the feedback] helped me understand the issues to think about in maintain evidential continuity” *
“I thought it [the mock exam mark and feedback] was a good indicator of my current knowledge” *

Did the feedback on the mock exam change the way you tackled the actual exam ?

“understanding what sort of questions might come up and getting more understanding of what to

7ok

write

“l used the comments from my mock exam to change the way | was writing up my case study notes in

my lab book” *

‘the mark | got was less than | expected and it shows me that | need to work harder” *

Was it useful to get peer feedback ?

“not really — want feedback from the lecturer”

2007/08 Cohort

Was the mock exam a useful exercise ?

“good to see what stage | am at and how much | still need to learn and work on” *



Did the mock exam help you realise what was expected in the actual exam ?

‘timing — | need to work out how long to give for answering each question and stick to it” *

“next time | will take more time to understand the question” *

“I thought great it can help me to know what to expect in the exam” *

‘this feedback was personalized and showed areas for improvement and areas of strength along with

the mark achieved” *

“the tutor tried to make sure we understood what they wanted for the answers, but | didn’t think it

meant anything to me because | was happy with my mark” *

Did the feedback on the mock exam change the way you tackled the actual exam ?

“getting feedback on the draft helped me to see where | had to do more work”*

“getting feedback on the mock helped with my exam revision”

“I need to do more reading outside of lectures and seminars and go over my notes more”*

“I need to back up my points with more examples and | need to consider more topics in my answers” *

“feedback during a module, it’s useful to know where you are going with a piece of work before the
module is finished. Most feedback is after a piece of work has been marked, some of this feedback is

useful but, if it is topic specific, then in general it will never be considered again” *

Was it useful to get peer feedback ?

“Im not sure”

“I don’t think | know what suggestions to give”

“I didn't like giving feedback to the other students and | didn’t think that the feedback back | got from
the other groups was very helpful” *



Discussion Group 3

Questions posed

Look at the three examples of feedback

Can you rank them as to which is the most useful to which is the least useful ?

Why ?

What is good about the top ranked

What is bad about the worst ?



Appendix 3 Examples of Feedback Used in the Focus Groups
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Figure A2 Feedback example 2 - annotated comments on script



Feedback on Assessment for CMO420 “Intraduction to Computer Forensics”
report — marks are awarded out of 50

You should make use of this feedback to reflect on what you have learmed
from underiaking the assignment and use the feedback as input (feed-
forward) to other assesasments on this module and the Computer Forensics
COUrSe.

Student — Ghraly Pirboer

ekl — some good work throughout your assignment report, well done. You
have shown that you understand the basic ideas undempinning computer
forensics and you have structured your report clearly in order to Hustrate this
understanding.

Take care when you are making your assertions that you make a clear
staternent about what you are actually stating, for example when you discuss
“the growth in computing and computing use gives rise 1o the potential
opportunity and potantial vulnarabdity from compiter crime” = it i not
necessarily a direct cormelation that increasing computers and networks will
increase computer crime. The alternate approach is to substantiate your point
or assertion with reference to the literature. for example Bioggs (200x)
suggests in his review of computer crime that there is a “strong correlation
between the increase in the numbers of opportunities to use computers and
the growth in computer related crime”®,

In your bullet point section on threats (it is best to avoid bullet point approach
in a report) you need to substantiate the claims that you make and/or indicate
YOuT S0UrCes,

Try to avoid broad statements ke "many rules and guidelines” (page 3) and
be specific, for example the ACPO Guidehnes on Digital Evidence.

You could expand the coverage in your report by exploring other principles in
computer forensics — especially around professional reasponaibility and liability.
You could aiso go into more detail in your discussions on evidential continuity
and integrity — perhaps illustrating with actual examples.

Your section on toots and techniques could go into a discussion on a broader

range of products, specifically looking at different tools and technigues for
different sifuatinns, environmeants and sources of digital evidencs.

Please refer to "Cite them Right” to ensure that your referencing conforms to
Harvard standards.

This is a solid piece of work and | hope that the feedback heips you in your
future assassmente. Well done. 34/50

Figure A3 Feedback Example 3 - Individualused feedback



Appendix 4 Achievement Data

Case Study 1

Student 1 2 3 4 5 6 7 8 9110 |11 |12 (13 (14 (15| 16 | 17 | 18 | Ave
Module 57 | 60 | 54 | 47 | 54 | 48 [ 65 | 63 | 45 | 54 [ 51 | 58 | 61 | 51 [ 72 | 60 | 44 | 46 55
Level

Ave 55 |54 55|42 | 50| 52|66 |60 |48 |52 (50|58 |60 |48 (70|58 |46 | 44 54

Summative scores for 2005/06 computer forensics students for unique module and overall level

average
Student 1 2 3 4 5 6 7 8 9|10 |11 |12 |13 |14 | 15| 16 | 17 | Ave
Mod 52 160 |39 |59 | 71 | 55|65 (61|45 (54|44 38|59 52|59 70|41 54
Lev Av 50 | 61 |45 | 56 | 70- | 58 | 60 | 59 | 46 | 50 | 48 | 45 | 62 [ 50 | 57 | 71 | 46 54

Summative scores for 2005/06 computer science students for unique module and overall level

average
Student 1 2( 3| 4( 5| 6| 7| 8| 9|10 |11 (12|13 (14| 15| 16
Mod 55|66 |60 |40 | 71|50 |42 |46 |65 |50 | 55|51 (40| 70 [ 60 | 63
Lev Ave 64 |59 |53 |52 (58|80 |57|69|64|60|57(65)|60|80]|64 |68
Student 17 (18 |19 (20 | 21 | 22 [ 23 | 24 ([ 25 | 26 | 27 | 28 | 29 | Ave
Mod 51146 | 43 | 42 | 57 | 54 | 60 | 61 | 56 [ 47 [ 50 | 44 | 78 54
Lev Ave 46 | 53 | 48 | 48 | 67 | 71 | 51 | 61 | 63 | 60 | 62 | 60 | 68 61

Summative scores for 2006/07 computer forensics students for unique module and overall level

average
Stdnt 1 2 3| 4| 5| 6| 7| 8| 9|10 |11 |12 |13 |14 | 15|16 |17 | 18 | 19 | 20 | Ave
Mod 67 | 55 |57 | 42 |59 |57 |53 [51 |54 |59 |53 (42|64 |53|62|51 (45|54 (57|68 55
Lev Av 75|66 | 60 | 46 | 62 | 63 | 60 [ 58 | 56 [ 62 | 55 ( 48 | 70 | 58 | 67 | 56 | 52 | 53 [ 62 | 72 60

Summative scores for 2005/06 computer science students for unique module and overall level

average




Student 1 2 3 4 5| 6 7 8 9110 |11 |12 |13 |14 | 15|16 | 17 | 18
Mod 67 [ 12 (45 |65 |62 (64 | 53 | 56 [ 63 | 58 | 63 | 63 | 64 | 53 | 63 | 51 | 34 | 52
Lev Ave 62 (2152|7073 (80|64 |76 (|71|75|69]|71|75]|56|66|52]| 25|46
Student 19 (20 | 21 (22 | 23 | 24 | 25| 26 (27 | 28 [ 29 | 30 | 31 | 32 | 33 | 34 | 35 | Average
Mod 56 | 62 | 57 | 53 | 53 | 52 | 56 | 56 | 56 [ 60 [ 52 [ 48 [ 60 | 47 [ 50 | 57 | 56 55
Lev Ave 57170 |43 |66 |48 |64 | 73 |70 [ 61 [ 72 (51 (62 (69 |72 |64 |67 |69 62

Summative scores for 2007/08 computer forensics students for unique module and overall level
average

Student 2 4 5| 6| 7 8 9110 |11 |12 |13 |14 | 15|16 | 17 | 18 | 21 | 22 | 23 | Ave

Mod 64 |35 (60|57 (60|58 |60|68|76|71|70(71|70(76|62|53]|62]|62]|73 64

LevAve |62 | 42 | 66 | 49 | 66 | 49 | 58 | 65|80 |61 |78 |74 |77 | 83 | 65| 28 | 66 | 56 | 71 63

Summative scores for 2007/08 computer science students for unique module and overall level
average

Case Study 2

Student 1 2 3( 4| 5( 6| 7| 8 9|10 11|12

Mock 62 | 20 22 |42 |60 [ 48 (42 (12 | 36 [ 40 [ 60 | 56

Exam 60 | 27 0]51|73]|63]|55]17 |43 |35 73| 61

Diff -2 7| -22 9113115 | 13 5 7] -5]13 5

Student | 13 [ 14 [ 15 | 16 17 |18 | 19| 20 | 21 | 22 | Ave

Mock 40 | 45 | 17 | 22 12 | 46 | 40 | 32 | 34 | 38 38

Exam 35|52 (31]23 0|56 52|41 41|45 42

Diff -5 7114 1 -12 [ 10 | 12 9 7 7 5

Computer Forensics Year 2 (2006/07) mock exam performance comparison with exam performance



Student 1 2 3| 4 5 6 7 8 9110 |11 |12 |13 | 14| 15|16 | 17 | 18

Mock 60 (40 (40 (60| O 80| O| 8|64 36|24 |24 |28|28|48 |36 |44 | O
Exam 48 | 44 | 44 | 58 | 50 | 68 | 48 | 20 | 60 | 42 | 58 | 40 | 40 | 44 | 50 | 46 | 40 | 45
Diff 12| 4| 4| 2(50)-12 |48 |12 | 4| 6|34 (|16 |12 |16 ]| 2|10 | 4 |45

Student 19 120 | 21|22 |23 |24 | 25|26 |27 |28 |29 |30 | 31| 32| 33| 34| Ave

Mock 40 | 36 | 68 |28 |60 |52 |44 |48 |48 |1 20| 60| 0|24 | O |60 | 64 37
Exam 16 (40 | 70 | 32 [ 58 | 50 | 38 | 58 [ 54 | 28 [ 62 | 30 | 32 | O | 58 | 60 45
Diff 24 4| 2| 42| 2| 6|10 6| 8| 2|30| 8] 0] 2| 4 8

Computer Forensics Year 2 (2007/08) mock exam performance comparison with exam performance

Student 1 2|13 4 5 6 7 8 9110 |11 |12 |13 | 14| 15

CMO0541
Mark 62128 (0|49 |73 [65)|58 (20|48 (40| 70|64 |41 | 52|38
CMO0542
Mark 68 |30 [0 [45|70 |68 |54 (30|52 (44| 72|66 |48 |50 (30

Student 16 [ 17 | 18 | 19| 20 [ 21 | 22 | Ave

CMO0541
Mark 30 0] 58 (50 | 40 | 45| 48 49
CMO0542
Mark 36 0] 56| 62| 50| 52 | 52 52

2006/07 Comparison of Computer Forensics Modules

Student 1 2| 3| 4| 5| 6| 7| 8| 9|10 |11 (12|13 (14 (15|16 | 17 | 18
CMO0541

Mark 48 | 48 [ 48 | 55 [ 53 | 65 | 53 | 32 | 55|42 | 63 | 47 | 47 [ 50 | 47 | 53 | 48 | 53
CMO0542

Mark 66 | 61 |56 | 44 | 55 | 66 | 50 [ 53 | 52 | 46 | 50 [ 62 | 61 [ 60 | 84 | 50 | 40 | 50
Student 19 (20 |21 (22|23 (24| 25|26 (27 |28 (29|30 (31|32(33]| 34| Ave
CMO0541

Mark 8 |47 [ 72 |37 |54 |50 |36 |60|5 |32|60|41|47 | 0| 51| 56 47
CMO0542

Mark 0 |41[62 |46 |40 | 65|50 |67 |50 |37 |5 |68|60| 0|45 | 63 52

2007/08 Comparison of computer forensics modules



Student 1 2| 4| 5| 6| 7| 8| 9|10 (11|12 |13 |14 |15 16 (18 [ 19 | 20 [ 21 | 22 | Ave
CMO0541
Adjusted | 64 | 29 | 47 | 73 | 67 | 61 | 23 | 53 | 45 | 67 | 67 | 47 | 52 | 45 | 37 | 60 | 48 | 39 | 49 | 51 51
CMO0542
Mark 68 |30 |45 (70 [ 68 [ 54 [ 30 [ 52 [ 44 | 72 [ 66 | 48 | 50 | 30 [ 36 | 56 | 62 | 50 | 52 | 52 52

2006/07 Comparison of Computer Forensics Modules — with CM0541 adjusted

Student 1 2 3( 4| 5( 6| 7| 8| 9|10(11 | 12|13 |14 (15|16 |17 | 18
CMO0541

Adjusted 48 [ 52 [ 52 [ 52 | 56 [ 62 | 58 | 44 | 50 [ 42 [ 68 | 54 | 54 | 56 | 44 | 60 | 56 | 61
CMO0542

Mark 66 | 61 |56 | 44 | 55 | 66 | 50 [ 53 | 52 | 46 | 50 [ 62 | 61 [ 60 | 84 | 50 | 40 | 50
Student 20 (21 (22 (23 (24 | 25| 26 | 27 | 28 | 29 | 30 | 31 | 33 | 34 | AVE

CMO0541

Mark 54 | 74 | 42 |50 | 50 [ 34 | 62 [ 58 | 36 | 58 | 52 | 62 | 44 | 52 | 51

CMO0542

Mark 41162 |46 |40 (65|50 [ 67 | 50 | 37 | 54 | 68 | 60 | 45 | 63 | 52

2007/08 Comparison of Computer Forensics Modules — with CM0541 adjusted







