
 

 

 
Abstract—In this paper we describe one critical research 

program within a complex, ongoing multi-year project (2010 to 2014 
inclusive) with the overall goal to improve the learning outcomes for 
first year undergraduate commerce/business students within an 
Information Systems (IS) subject with very large enrolment. The 
single research program described in this paper is the analysis of 
student attitudes and decision making in relation to the availability of 
formative assessment feedback via Web-based real time conferencing 
and document exchange software (Adobe Connect). The formative 
assessment feedback between teaching staff and students is in respect 
of an authentic problem-based, team-completed assignment. The 
analysis of student attitudes and decision making is investigated via 
both qualitative (firstly) and quantitative (secondly) application of the 
Theory of Planned Behavior (TPB) with a two statistically-significant 
and separate trial samples of the enrolled students. The initial 
qualitative TPB investigation revealed that perceived self-efficacy, 
improved time-management, and lecturer-student relationship 
building were the major factors in shaping an overall favorable 
student attitude to online feedback, whilst some students expressed 
valid concerns with perceived control limitations identified within the 
online feedback protocols. The subsequent quantitative TPB 
investigation then confirmed that attitude towards usage, subjective 
norms surrounding usage, and perceived behavioral control of usage 
were all significant in shaping student intention to use the online 
feedback protocol, with these three variables explaining 63 percent of 
the variance in the behavioral intention to use the online feedback 
protocol. The identification in this research of perceived behavioral 
control as a significant determinant in student usage of a specific 
technology component within a virtual learning environment (VLE) 
suggests that VLEs could now be viewed not as a single, atomic 
entity, but as a spectrum of technology offerings ranging from the 
mature and simple (e.g., email, Web downloads) to the cutting-edge 
and challenging (e.g., Web conferencing and real-time document 
exchange). That is, that all VLEs should not be considered the same. 
The results of this research suggest that tertiary students have the 
technological sophistication to assess a VLE in this more selective 
manner.  
 

Keywords—Formative assessment feedback, virtual learning 
environment, theory of planned behavior, perceived behavioral 
control.  

I. INTRODUCTION 

HIS paper describes one critical research program within 
an overall complex multi-year project spanning January 

2010 to November 2014 inclusive that aims to improve the 
learning outcomes for first year undergraduate business 
students within an Information Systems (IS) subject. The IS 
subject is titled “Computer-based Information Systems” and is 
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a core unit within a Bachelor of Commerce degree program. 
The subject runs in both 13 week semesters of each calendar 
year, and has enrolments exceeding 1500 students per calendar 
year (semester 1/2013 enrolment was 912 students and 
semester 2/2013 enrolment was 650 students). Undergraduate 
first year students comprise approximately 98% of the IS 
subject’s enrolment. The male/female enrolment demographic 
is evenly split within the subject, and approximately 40% of 
enrolled students do not have English as a first language. 
Curriculum delivery comprises a weekly 2 hour lecture 
supported by a weekly 2 hour tutorial and consultation time 
from each of the 12 teaching staff. Each 2 hour lecture is 
audio/video recorded and made available to students for 
download via a Web-based content server. The IS subject’s 
learning outcome for all enrolled students is stated as follows: 
“By completing this course students will attain a basic level of 
computer and information literacy, a strong knowledge of 
computing fundamentals, as well as an awareness of the 
possibilities and limitations of existing technological 
solutions”. The two major components of the subject’s 
pedagogical content are: (1) a 50% assessment weighting on 
IS theory; and (2) a 50% assessment weighting on practical 
demonstration via advanced Excel spreadsheet theory and 
practice and Microsoft Visio representation of Business 
Process Modelling analyses (i.e., BPMN within Visio).  

The original motivation for the overall project was the goal 
to pedagogically manage the stark difference in results 
achieved by a majority of students in IS theory assessment, as 
compared with student results in the practical analysis via 
Excel/Visio/BPMN. In simple terms, the IS theory results 
were strong, whilst the practical results were below 
expectation. Preliminary research of this situation revealed 
that student attitudes to Excel and BPMN problem solving 
were quite negative. Student focus groups revealed a 
significant wariness of end-user programming and this in turn 
had caused a lack of confidence in a large percentage of the 
enrolled cohort. Further research revealed that students could 
not relate the overall learning outcomes of the subject to the 
specific challenge of Excel and BPMN problem solving. 
Students saw problem solving as a “black box” – they could 
not see a learning path which would take them from beginner 
knowledge level to near-professional competency. To date, the 
pedagogical management of this challenge has unfolded via 
discrete research programs realized over several calendar 
years – and ongoing. 

The first stage of the project (calendar year 2010) was to 
review and re-define more precisely student learning outcomes 
in relation to Excel theory and practice. This review and re-

Investigating Student Behavior in Adopting Online 
Formative Assessment Feedback 

Peter Clutterbuck, Terry Rowlands, Owen Seamons 

T

World Academy of Science, Engineering and Technology
International Journal of Computer and Systems Engineering

 Vol:9, No:1, 2015 

328International Scholarly and Scientific Research & Innovation 9(1) 2015 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
om

pu
te

r 
an

d 
Sy

st
em

s 
E

ng
in

ee
ri

ng
 V

ol
:9

, N
o:

1,
 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/1

00
00

56
0.

pd
f



 

 

definition of learning outcomes utilized the Four Resources 
Literacy Education model described in [1], [2] as a normative, 
diverse-method (i.e. inclusive of many practices) literacy 
education model designed to apply across many disciplines 
(not just English courses). Excel theory and practice would 
now be presented to students as a new literacy competence 
with an associated spectrum of achievement levels as 
assessment milestones. The adoption of these learning 
outcomes, tightly coupled with newly designed assessment 
protocols, significantly motivated and empowered a majority 
of students within the subject, and this in turn produced 
improved learning outcomes – measured both qualitatively 
and quantitatively. The second stage (calendar year 2011) 
involved replacing the printed set text via the development and 
delivery of additional scaffolding of in-house developed 
pedagogical content via audio/visual (MP4) streaming/ 
download, delivered to students by a Web content server 
(Blackboard). These two stages have been described 
comprehensively in [3], [4]. 

The combination of these 2011 and 2012 initiatives 
positioned the subject delivery within a blended learning 
environment, that is, a combination of a face-to-face learning 
environment and a virtual learning environment (VLE). This 
blended learning for the subject which has been consistently 
described by students as producing a richer, more flexible and 
more engaging learning environment and this is producing 
measurably improved learning outcomes. The significant 
success of this blended learning environment led logically into 
stage three (calendar years 2012/13) of the project in which 
formative assessment feedback to a student is delivered via 
face-to-face contact (that is, the traditional delivery method) 
and via Web-based real time conferencing and document 
exchange software (Adobe Connect). It is this 2012/13 
initiative and the student attitudes to it that are described 
comprehensively in this paper.  

This research reported within this paper is predicated upon 
a three-tiered foundation: (1) virtual learning environments 
(VLEs), (2) formative assessment, and (3) digital recording/ 
streaming video technology within education. Consequently 
this paper will firstly provide in the next section a concise 
treatment of these this three-tiered foundation. The paper will 
then describe the research methodology that has underpinned 
the project and this paper. From this point, the paper will then 
describe the operational stages of the project, together with the 
analysis of results from each stage. 

II. THREE-TIERED FOUNDATION 

The foundation components of this research are virtual 
learning environments (VLEs), formative assessment, and 
digital video technologies within education. This section will 
review education sector developments with respect to these 
three areas and highlight where the literature points to a need 
for further research to extend existing theory and practice. 
This project has aimed to provide just such an extension.  

A. Virtual Learning Environments 

Virtual learning environments (VLEs) have been described 

in the literature since the late 1990s. Initially VLEs were 
described as “computer-based environments that are relatively 
open systems, allowing interactions and encounters with other 
participants” and providing access to a diverse range of 
resources [5, p. 8]. A VLE is distinguished from a computer 
micro world where the students individually enter a self-
contained computer-based learning environment and 
classroom-based learning environments where various 
technologies are used as tools in support of classroom 
activities [5]. VLEs are broader than computer aided 
instruction (CAI) because the VLE adds the communication 
dimension to a previously individualized learning experience. 
VLEs can therefore foster communities of learners and 
encourage electronic interaction and discussion [5]. VLEs 
have expanded the traditional learning environment 
dimensions of time, place, and space to now include the very 
important dimension of control – the extent to which the 
learner can control the instructional presentation [6, pp. 403, 
404]. 

B. Formative Assessment 

Formative assessment and summative assessment comprise 
the two components of student assessment, defined by [7], [8] 
as the measurement of the learners’ achievement and progress 
within a learning process. These two forms of assessment have 
a critical role in higher education [9, pp. 70-82]. Summative 
assessment (assessment of learning) measures what students 
have learned at some defined point within an educational 
course [10]. Formative assessment (assessment for learning) 
occurs during the course of instruction with the aim of 
supporting learning [9, pp. 76-77], [11]. Research in [12, p. 9] 
has described formative assessment as: “Practice in a 
classroom is formative to the extent that evidence about 
student achievement is elicited, interpreted, and used by 
teachers, learners, or their peers, to make decisions about the 
next steps in instruction that are likely to be better, or better 
founded, than the decisions they would have taken in the 
absence of the evidence that was elicited”. 

The convergence of formative assessment with Web-based 
technologies produces the concept of online formative 
assessment. This term is defined as “the use of ICT to support 
the iterative process of gathering and analyzing information 
about student learning by teachers as well as learners and of 
evaluating it in relation to prior achievement and attainment of 
intended, as well as unintended learning outcomes” [13, p. 
716]. The discussion in [14, p. 2337] defines online formative 
assessment very similarly. 

A most comprehensive literature review of the value and 
practice of formative assessment in online and blended higher 
education [14, p. 2335] can only identify 18 empirical studies 
“drawn from a wide range of publications in Europe, 
Australasia and North America”. This “paucity of studies” is 
available from a narrow discipline spread where “half of the 
selected studies were teacher education courses” [14, p. 2335, 
p. 2347]. The review suggests that further empirical research 
about online formative assessment via a systematic and 
rigorous approach is required in order to achieve useful 

World Academy of Science, Engineering and Technology
International Journal of Computer and Systems Engineering

 Vol:9, No:1, 2015 

329International Scholarly and Scientific Research & Innovation 9(1) 2015 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
om

pu
te

r 
an

d 
Sy

st
em

s 
E

ng
in

ee
ri

ng
 V

ol
:9

, N
o:

1,
 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/1

00
00

56
0.

pd
f



 

fin
fo
co
an
co
stu
ch
th
ap

co
ex
pe
al
bo
to
Ed
en
stu
ra
re
te
sit
on
fo
in
th
[1
ex
re
te

in
co
bo
th
ge
in
ra
th
fo
an
co
th
in
w
is 
ca
re
va
fin
sin
str

ndings that ca
orward would
ontexts that fo
nd embeddin
ourses” [14, p
udent assessm
hallenges in re
he lack of app
ppropriate for 

C. Digital Vid

Digital video
onsistently re
xperiencing v
edagogical be
lso increasingl
oth aural and 
o have multipl
ducational vi
nhances stude
udent motiva

ange of learnin
ecent studies 
chnology is u
tuations – how
nline formativ
or this paper co
n online forma
he 18 empiric
14], none inv
xchange/confe
elation to an 
acher. 

In overview,
nterpretive stu
ollection and 
ounded system
he consecutive
eneral form, t
nsights as to
ationalized by 
he interpretive
ollowed by th
nalysis of th
onsidered mos
he “often comp
nstitutions” [2

where the resea
acknowledge

ase study res
esults obtained
alidity within 
ndings from t
nce been use
rategy for the

an inform effe
d be to con
focuses on in-
ng of forma
p. 2348]. Ref
ment is one 
elation to MO
propriate busin
a MOOCs co

deo Technolog

o technology f
eported in 
very rapid g
nefits of vide
ly documente
visual senses

le entry point
deo reinforce
ent comprehe
ation and ent
ng styles [19]

within the 
used in highe
wever none o
ve assessment
ould not ident
ative assessme
cal formative 
volved the us
erencing techn

assessment 

III. RESEARC

 this research 
udy using q

analysis. T
m [21] of stud
e semesters o
the interpretiv

o how a pa
a person or g

e methodolog
he construction
he collected 
st appropriate
plicated relati

22]. The inter
arch has a des
ed that the exp
stricts the bro
d to date. Whi
this research,

the first two e
ed to generat
e total enrolled

ective practice
duct research
-depth investi
ative assessm
ference [15] d

of the thre
OOCs courses 
ness models, 

ourse). 

gy within Edu

for tertiary ed
several stud

growth. The 
o technology 
d. Video-base
s simultaneou
ts into the lea
es reading m
ension and d
thusiasm, and
]. Reference [

literature re
er education i
f the describe
t, and indeed 
tify any study 
ent. It should 

assessment 
se of digital 
nology for co
deliverable b

CH METHODO

h was conducte
qualitative an
his research 
ent participan
of delivery o
ve methodolo
articular phen
group of perso
gy requires in
n of insights 

data. Interp
e when it is n
ionship betwe
rpretative app
criptive, explo

ploratory natur
oad applicabi
ilst this sugge
, it is stressed
earlier stages 
te a suitably 
d student coh

es, and that “o
h within rea
igation in the 
ment within 
describes that
e major unre
(the other tw
and the certif

ucation 

ducation use h
dies [16], [

major educ
in the classro

ed content (ac
usly) allows s
arning materi

material and le
discussion, in
d supports a 
20] is one of 

eporting how
in diverse cla
ed strategies in
the literature 
relating to vi
also be noted
studies identi
real-time do

onveying feedb
between stude

LOGY 

ed as an explo
nd quantitativ

is defined 
nts’ involveme
of the IS subj
ogy aims to p
nomenon has
ons. In genera
nitial data co

via the resea
pretive resea

necessary to c
een people, id
proach is appr
oratory focus 
re of this inter
ility of the r
ests a lack of e
d that the expl
of the researc
scaled peda

hort, and this s

 

one way 
al-world 

design 
online 

t online 
esolved 
o being 
fication 

as been 
17] as 
ational/ 

oom are 
ccessing 
students 
al [18]. 
ectures, 

ncreases 
greater 
several 

w video 
assroom 
ncludes 
review 

deo use 
d that of 
ified in 

ocument 
back in 
ent and 

oratory, 
ve data 
by the 

ent over 
ject. In 
provide 
s been 
al form, 
llection 
archer’s 
arch is 
consider 
eas and 
ropriate 
[23]. It 

rpretive 
research 
external 
loratory 
ch have 
agogical 
strategy 

ha
du

we
co
em
cat
acr
att
ab
ob
cat
[24
ge
be
app
the
de
Ne
wi
be
cat
co
be 
sat

un
Be
psy
dep
dis

co
to 
(In
is 
sup
ha
fou
the
ide
inf
be

as been opera
uring 2011, 20

All qualitativ
ere coded and
mparison me

merge. In thi
tegories are i
ross data obse
tempt to find
straction than

bservations th
tegory is a se
4, p. 36]. Cate
nerate interes
ing studied 
propriate can
e underlying 
cided from it
ew data are co
ith the ongoin
tween categor
tegories relat
llection of da
 found or ad
turation [24, p
Additionally, 

nderpinning th
ehavior or T
ychological th
pendencies o
scussed below
 

 
The TPB ass
ntext (a behav

perform th
ntention in Fig

willing to t
pported by [3

ad been publi
und that the T
e variance in 
entifies the a
fluences: att
havioral contr

ationally deliv
012, 2013 and 
ve feedback a
d analyzed us
ethod [24] to
is coding an
initially gener
ervations. The
d a concept 
n the data itse
hat describe 
eparate eleme
egories must b
st in, and assi
[24, p. 36]. 

nnot be judge
data – the u

ts ability to co
onstantly com
ng generation 
ries generate 
ted to one 

ata will contin
dded to catego
p. 61]. 

the qualita
his paper was 
TPB [25] w
heory of hum
of the TPB 

w. 

Fig. 1 Theory o

sumes that the
vior) result fr

he behavior. 
g. 1) are facto
try to perfor
30] who exam
shed up to th

TPB accounted
behavior and

antecedents to
titudes, subj
rol. Relevant 

vered and qua
2014 

and reflection
sing the Glas
o allow inte
nd analysis 
rated by a co
e formulation

of a slight
elf. The categ
the same p

ent of a theory
be meaningful
st understand
Whether or 

d solely from
sefulness of 
ontribute to th

mpared with ev
of new categ

hypotheses, w
another [24

nue until no fu
ories – a stag

ative and qu
shaped via the

which is a 
man behavior. 

are illustrate

of Planned Beh

e actions of a
rom the forma

In [25] be
ors that captur
rm a behavi
mined 185 em
he end of 19
d for 27 perce

d intention res
o intention as
ective norm
attitudes repr

antitatively as

s within the p
er-Strauss’ co

erpretive them
process conc
omparison be

n of a category
tly higher le
gory labels a 
phenomenon 
y, that is, a c
l, that is, they 

ding of what i
not a categ

m the correctn
a category m
he emerging t
volving categ
gories. Compa
which are defi
, pp. 39-40]
urther properti
ge called theo

uantitative an
e Theory of P
well-known 
The construc

ed in Fig. 

avior 

a person in a
ation of an int
ehavioral inte
e how hard a 
ior. This has
mpirical studi
997. Referenc
ent and 39 per
spectively. Th
s three motiv

ms, and per
resent the “deg

ssessed 

project 
onstant 
mes to 
ceptual 
etween/ 
y is an 

evel of 
set of 
– the 

concept 
should 
ssue is 

gory is 
ness of 

must be 
theory. 
ories – 
arisons 
ined as 
]. The 
ies can 
oretical 

nalysis 
Planned 

social 
cts and 
1, and 

 

a given 
tention 
entions 
person 

s been 
es that 

ce [26] 
cent of 

he TPB 
vational 
rceived 
gree to 

World Academy of Science, Engineering and Technology
International Journal of Computer and Systems Engineering

 Vol:9, No:1, 2015 

330International Scholarly and Scientific Research & Innovation 9(1) 2015 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
om

pu
te

r 
an

d 
Sy

st
em

s 
E

ng
in

ee
ri

ng
 V

ol
:9

, N
o:

1,
 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/1

00
00

56
0.

pd
f



 

w
as
re
pe
“p
be
an
co
co
di
po
th
th
U
ab
ex
to

tri
su
as
2)

1)

2)

which a person
ssessment of 
epresent “the 
erform the be
perceived e
ehavior…assu
nticipated imp
ontext of tech
ontrol has bee
ifficulty of us
ostulated in [3
he belief that t
his mapping 

Underpinning e
bout the outc
xpectations of
o successfully 

IV. OPERA

A. Operation

In early 201
ial of on-lin
ubject’s single
ssessment. Th
) is described 

 

Fig
 

) The assignm
1, via a Bla
file (with ra
authentic, c
must be co
spreadsheet
the end of w

) All students
the software
the formativ

n has a favora
the behavior

perceived soc
ehavior”. Per

ease or di
umed to refl
pediments and
hnology-based
n found to cor
e related to a 

31] that the ea
the system wil
is reflected 
each of these 
come of perf
f other people
complete the 

ATIONAL OVER

nal Overview 

3 a decision 
ne formative 
e assignment 
he on-line for
in the followi

. 2 Online Form

ment specifica
ackboard con
aw data) supp
case based pr
mpleted and 

t comprising s
week 10 (withi
s enrolled wit
e application 
ve assessment

able or unfav
r in question
cial pressure t
rceived behav
ifficulty of 
ect past exp
d obstacles” 
d behaviors, p
rrelate well w
particular tec

asier a system 
ll support info
in perceived 
concepts are

forming the 
e, and about th
behavior.  

RVIEW AND AN

was taken to 
assessment 

worth 20% o
rmative assess
ng dot points.

mative Assessm

ation is releas
ntent server, a
ported by a PD
roblem scenar
submitted (as

several specia
in a 13 week s
thin the subje
that would su
t trial (Adobe 

vorable evalua
n. Subjective 
to perform or
vioral control
f performing
perience as w
[25, p. 188].
perceived beh

with perceived 
chnology [31]

is to use, the 
ormation need

behavioral c
 the person’s 
behavior, abo
heir own capa

NALYSIS RESU

undertake a 
in relation 

of the overall 
sment protoco
. 

ment Protocol 

sed digitally i
as an Excel te
DF descriptio
rio. The assi
s a completed
lized workshe
semester). 
ect are introdu
ubsequently un

Connect) dur

 

ation or 
norms 

r not to 
l is the 
g the 
well as 
 In the 

havioral 
ease or 
. It was 
greater 

ds – and 
control. 
beliefs 

out the 
abilities 

ULTS 

limited 
to the 
subject 

ol (Fig. 

 

in week 
emplate 

on of an 
gnment 
d Excel 
eets) by 

uced to 
nderpin 
ring the 

3)

4)

int
33
ev
qu
Th
(T
pe
co
sec
att
are
Fig

ass
cat
1)

first tutorial 
familiarizati
Each studen
work-in-prog
week timeli
between thes
discussions 
online discu
coordinating
capped the n
trial (this cap
was via Ad
document ex
centers upon
lecturer esta
meeting roo
meeting roo
(using logon
loads an Ad
it is this t
interaction. 
load or con
device. The
audio excha
capability r
between lec
within the m
may choose 
students aw
formative fe
(Excel sprea
group of stud

) The final c
assignment 
mark and 
provided bef

B. Results – Q

A total of 40 
to the online f
 contributed 
aluation, a s

uestions and p
he script cent
PB) constru
rceived behav
ded and analy
ction of this 
titudes, subjec
e presented in
g. 3. 
Attitudes: Wh
sociated with
tegories were 

All student
managemen
associated 

(week 2 of t
on program w

nt is invited t
gress at two 
ine. There is
se two submis
may be condu
ussion was c
g lecturer and 
number of stud
p was set at 40
dobe Connec
xchange/view
n a Web-bas

ablishes and r
om. Each stu
m via his/her

n and passwor
dobe ‘thin-clie
thin-client wh
There is no n
nfigure any 

e meeting roo
ange, and sha
requires the 
cturer and stu
meeting room
to admit stud

waiting entry).
feedback base
adsheet) disp
dents. 

completion an
(an Excel file
feedback (v

fore commenc

Qualitative TP

students (the 
formative ass

to an evalu
semi-structure
probes was us
tered upon th

ucts (i.e. att
vioral control
yzed as discus
paper. The s

ctive norms, a
n the followi

hen students w
h online asses

revealed.  
s made clear 
nt. All stude
with attendin

the course) – 
within the tutor
to optionally 
negotiated d

 a suggested
ssion dates. T
ucted face-to-
conducted on
this resourcin
dents who cou
0 students). T

ct, an on-line
wing applicatio
sed meeting 
retains contro
udent enters t
r browser and
rd credentials)
ent’ into the s
hich then fa
need for the s
software on 

om allows te
ared documen
sharing of th
udent). Multip
m simultaneou
dents on a sing
 The meeting

ed on discuss
play with a s

nd electronic 
e) occurs in w
ia a markin
cement of the 

PB Analysis 

maximum po
essment trial.

uation of the
ed script con
sed to guide 
he Theory of
titudes, subje
l – see Fig. 1
ssed in the Res
ubordinate ca
and perceived
ing paragraph

were asked ab
ssment feedba

and strong st
ents describe
ng face-to-fac

this is a 20 
rial. 
discuss assig

dates within t
d four week 
The work-in-pr
-face or onlin
nly by the s
ng decision the
uld participate
he online disc
e conferencin
on. Adobe C
room concep

ol of the Web
the Adobe C

d an advertised
). This action 
student browse
cilitates the 
student to exp

his/her com
ext-based exc
nt viewing (th
he student d
ple parties m
usly or the l
gle basis (with
g room allow
sion and doc
single studen

submission 
week 10, and 
ng rubric/vid
exam block p

ossible) self-se
 Of the 40 stu

e process. Fo
ntaining open

the data coll
f Planned Be
ective norms
1). Transcript
search Metho
ategories relat
d behavioral c
hs and visuali

bout the good
ack, three dom

atements abou
ed the time 
ce sessions a

minute 

gnment 
this 10 
period 

rogress 
ne. The 
subject 
erefore 
e in the 
cussion 
ng and 

Connect 
pt. The 
b-based 
Connect 
d URL 
in turn 
er, and 
online 

plicitly 
mputing 
change, 
his last 
desktop 
may be 
ecturer 
h other 

ws rich 
cument 
nt or a 

of the 
a final 

deo) is 
period. 

elected 
udents, 
or this 

n-ended 
lection. 
ehavior 
s, and 
ts were 
dology 
ting to 
control 
ized in 

d things 
minant 

ut time 
costs 

and the 

World Academy of Science, Engineering and Technology
International Journal of Computer and Systems Engineering

 Vol:9, No:1, 2015 

331International Scholarly and Scientific Research & Innovation 9(1) 2015 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
om

pu
te

r 
an

d 
Sy

st
em

s 
E

ng
in

ee
ri

ng
 V

ol
:9

, N
o:

1,
 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/1

00
00

56
0.

pd
f



 

2)

3)

4)

of

difficulties
face lectur
Online acc
student tim
students al
campus att
seeking fac

) A total of 
assisted ref
online fee
session (ei
this allowe
immediatel
students d
greater un
study sessi

) A total of 
assisted in 
students (a
lecturer w
interaction 
All 13 stud
have onlin
interaction

) A total of
student-wo
upon a stu
being seen
Whilst the
discussions
were equa
assessable 
document 
minimal pr
that this is
online cons

 

Fig. 3 
 
Subjective N

ffering of onl

s in optimizin
es, tutorials, a
cess to teach
me manageme
lso discussed 
tendance as a
ce-to-face con
15 students d
flective learni

edback fitted 
ither universi
ed greater fo
ly before and

described that
nderstanding 
ion. 
13 students d
building a re

all in first yea
was not alway

was in some
dents describe
ne interaction 
.  
f 20 students
ork privacy b
udent’s work 
n by other stud
ese students 
s (i.e. online 

ally strong in 
work to oth

display. All s
rivacy require
sue would be
sultation alter

TPB Major Con

Norms: When
line feedback

ng a timetable
and paid-emp

hing staff con
ent opportuni
the dollar co

a frequent co
nsultation. 
described how
ing. These stu

well within 
ity-library or 
ocus on the f
d after the on
t this extend
and more sa

described how
lationship wit
ar) described 
ys relaxed, a
e ways more 
ed how they w

before they i

s were very 
breaches. Th

(i.e. the dev
dents in the A
were very su
audio within 
not wanting 

her students 
students outli
ement in face
e a major dete
rnatives. 

nstructs and Su

n asked how 
k opportunitie

e comprising f
ployment oblig
nsiderably im
ities. A total
ost of additio
omplicating fa

w the online fe
udents describ

an extended
home-based)

feedback topi
nline session.
ded focus pr
atisfaction fro

w the online fe
th the lecturer
how meeting
and that the 

an equal exc
would much p
initiated face-

critical of p
is concern c

veloping assig
Adobe meeting
upportive of 
Adobe Conne
 to show ind
via Adobe C
ined how this
e-to-face conta
erminant in ad

ub Categories 

they felt ab
es, all student

 

face-to-
gations. 

mproved 
l of 21 
nal on-

actor in 

eedback 
bed how 
d study 
) – and 
ic both 
. These 
roduced 
om the 

eedback 
r. These 
g with a 

online 
change. 

prefer to 
-to-face 

otential 
centered 
gnment) 
g room. 

shared 
ect), all 
dividual 
Connect 
s was a 
act and 
dopting 

 

out the 
ts were 

po
cat
1)

2)

ch
1)

2)

pe
stu
rai
bro
stu
Un
UQ
nu
the
use
sho

ositive (no 
tegories were 

All studen
assessable i
students de
potentially 
viewpoint w
students ad
an online m
senior years
All student
and other 
default com
Students c
popular wit

Perceived B
hallenged all st

A total of 2
document w
component 
document t
across all 
participatin
session in 
understood 
Subsequent
in terms o
lecturer in 
difficulties 
the lecturer
activity as t
A total of 
commented
(required b
documents 
security co
technically 
stressed tha
student mac
is not requir

C. Results – Q

The identific
rceived beha

udent adoptio
ised the need 
oadly within 
udents of onli
niversity of Q
Q survey of
umbers during
e week) thos
ed across the
own in Fig. 4.
 

negative com
revealed: 

nts agreed th
item of work 
escribed the o
positive for th
was shared by
ded that form

mode) had bee
s at high scho
ts outlined ho
contacts was
mmunication 
ommented th
thin their dem
Behavioral C
tudents. 
23 students e
within the Ad

of Adobe 
to be viewed 

participants 
ng students ha

teaching we
all aspects of

tly, however, 
of sharing th
the Adobe C
had been res

r. However a
technically ch
5 students (n

d that the s
by Adobe C

and annotat
ncern for the
advanced and

at desktop sha
chine to the le
red in deliveri

Quantitative TP

cation within 
avioral contro
on of the onl

to further inv
the enrolle

ine content ha
Queensland (U
f 5000 stude
g a routine tea
e student acc
e university 
.  

mments rece

hat feedback 
was a totally

online interac
he individual 
y all their fri

mative assessm
en a core com
ol. 
w online inte
s very much

channel for
hat this trend

mographic.  
Control: Tw

xpressed diffi
obe meeting r
Connect and
(via a Web b

in the on
ad attended t
ek 2 where 
f the Adobe C
they had exp
heir work-in

Connect meeti
solved via au
all students 

hallenging. 
not in the fir
haring of th

Connect for 
tion by lect

e student. The
d this is a very
aring gives de
ecturer – the r
ing the feedba

TPB Analysis 

the qualitativ
ol as a sign
ine formative
vestigate beha
d cohort. Th
ad been form

UQ) as early a
ents confirme
aching week l
cesses to the 
(a Blackboar

eived). Two 

in respect 
y positive eve
ction as a low
student and th
iends. A total

ment feedback 
mponent withi

eraction with 
h the preferre
r their gene
d was increa

wo obstacles

ficulties in sha
room. This is
d allows the
rowser) in rea

nline meeting
the tutorial tr
they felt the

Connect appli
perienced diffi
n-progress wi
ing room. Al

udio assistance
still consider

rst set of 23 
he student d
shared viewi

turer) introdu
ese 5 student
y valid concer
esktop control
reverse arrang
ack. 

ve TPB analy
ificant critici
e feedback pr
avioral contro
he popularity

mally accepted
as mid-2012 w
ed that on-c
lag (on every 

content web
rd system). T

clear 

of an 
ent. All 
w risk, 
hat this 
l of 27 
(not in 

in their 

friends 
ed and 
eration. 
asingly 

s had 

aring a 
a core 

 same 
al time 
g. All 
raining 
ey had 
ication. 
iculties 
ith the 
l these 
e from 
red the 

above) 
desktop 
ing of 
uced a 
s were 
rn. It is 
l of the 
gement 

ysis of 
ism of 
rotocol 

ol more 
y with 
d at the 
when a 
campus 
day of 
-server 
This is 

World Academy of Science, Engineering and Technology
International Journal of Computer and Systems Engineering

 Vol:9, No:1, 2015 

332International Scholarly and Scientific Research & Innovation 9(1) 2015 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
om

pu
te

r 
an

d 
Sy

st
em

s 
E

ng
in

ee
ri

ng
 V

ol
:9

, N
o:

1,
 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/1

00
00

56
0.

pd
f



 

 

 

Fig. 4 University of Queensland Blackboard v On-Campus Data 
 
The University of Queensland survey revealed that 80% of 

students used the Blackboard content management system - 
the highest access statistic of any University or external 
service, exceeding web-mail (79%), Facebook (74%), 
university library database access, and YouTube (49%). This 
very much endorsed the findings in the literature review of 
[33] which “observed two complementary movements in the 
educational landscape: the merging of online teaching and 
learning into the stream of everyday practices at universities, 
and the increasingly salient role of distance programs in 
institutions of higher education”.  

During second semester 2013 it was decided to 
quantitatively survey via a TPB questionnaire the entire 
student cohort in the IS subject excluding those students who 
had already participated in the qualitative TPB trial. A survey 
questionnaire comprising trial-validated items was used. 
Students were asked to provide demographic information and 
respond to nine statements on the major constructs of the TPB 
model. The distribution of questions was as follows: attitudes 
to usage (ATU) – three questions; subjective norm (SN) – two 
questions; perceived behavioral control (PBC) – two 
questions; and behavioral intention to use (INT) – two 
questions. Each question requested student measurement on a 
seven-point Likert scale with 1 = strongly disagree and 7 = 
strongly agree. Participation in the survey was voluntary and 
subsequently 161 students contributed a completed survey 
(approximately 30% of enrolled cohort). Of all participants, 
56% were female with 44% male; 34% were aged under 19, 
51% were aged between 19 and 21, whilst 15% were above 22 
years of age. Of all participants, 51% were Australian, 37% 
were Asian/Indian, and 15% were European.  

The overall statistical analysis of the survey data initially 
focused upon examining the descriptive statistics of the 
measurement items and assessing the reliability and validity of 
the instrument in this study. This process was then followed 
by testing of the TPB hypotheses by assessing the model fit 
via various fit indices. Finally, the research model was 
evaluated. 

Descriptive statistics: The mean value of all variables is 
above the midpoint. The standard deviations range from 1.29 
to 1.6 and this indicates a medium spread of values around the 
mean. The skew index ranges from -0.82 to 0.22 and kurtosis 
index ranges from -.86 to 0.7 which meets the 
recommendations in [26] for the purpose of structural equation 
modeling. 

Convergent validity: Within this study, the following three 
procedures proposed [27] to assess convergent validity of the 
measurement items have been used: 

1) item reliability of each measure; 
2) construct reliability;  
3) the average variance extracted. 

The item reliability of an item was assessed by evaluating 
its factor loading onto the underlying construct. A factor 
loading of 0.70 is described in [28] as being acceptable. 
Construct reliability was measured using Cronbach’s alpha, 
with [29] recommending a value of 0.7 or greater. Average 
variance extracted (an indicator of convergent validity) 
measures the overall amount of variance that is attributed to 
the construct in relation to the amount of variance attributable 
to measurement error. Average variance extracted is 
calculated by averaging the square of the factor loadings 
across the number of factors for the underlying construct. 
Convergent validity is deemed to be acceptable when average 
variance extracted equals or exceeds 0.5. Table I shows that 
all indicators – excepting PBC factor loadings – met the 
recommended guidelines and therefore indicating that the 
convergent validity for the proposed measurement model is 
adequate.  

 
TABLE I 

CONVERGENT VALIDITY RESULTS 
Latent 

variable / 
Item 

Standardized 
factor loading 

(>0.70)a 

Average variance 
extracted 
(> 0.50)a 

Cronbach’s 
alpha 

(> 0.70)a 
Attitude  0.69 0.87 

ATU1 0.85   

ATU2 0.88   

ATU3 0.76   

S.Norm  0.62 0.76 

SN1 0.81   

SN2 0.77   

Control  0.51 0.57 

PBC1 0.61   

PBC2 0.66   

Intention  0.84 0.91 

BIU1 0.87   

BIU2 0.97   
a :Indicates an acceptable level of reliability or validity 
 
The research model in this project was tested using IBM 

AMOS 22. A variety of indices have been used to measure 
how well the proposed model reproduces the observed data. 
Firstly an absolute fit index value chi-square χ2 was used to 
evaluate the overall discrepancy between the implied and 
observed covariance matrices. Next the parsimonious index 
root mean square error of approximation (RMSEA) was used 
to take into account the model’s complexity. Finally the 
incremental fit index, the Tucker-Lewis Index (TLI) was used 
to assess the overall model fit relative to an alternative 
baseline model. The results of these tests were as follows: chi-
square (χ2) = 30.329, chi-square/degree of freedom (χ2/df) = 
1.443; RMSEA = 0.060; TLI = 0.983). All these values 
satisfied the recommended level of acceptable fit. 

Fig. 5 shows the TPB model with all path coefficients. The 
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paths to INT from ATT (β = 0.37), SN (β = 0.29) and PBC (β 
= 0.39) are significant at ρ < 0.1. A total of 63 percent of the 
variance of the endogenous variable INT (Behavioral Intention 
to Use) was explained by the exogenous variables ATT 
(Attitude to Behavior), SN (Subjective Norm) and PBC 
(Perceived Behavioral Control). This suggests that the TPB is 
an efficient model to predict the behavior of undergraduate 
students to use online Web technology to participate within a 
formative assessment feedback protocol.  

 

 

Fig. 5 Results from the structural model testing 
 
The significant values (0.37) shown for ATT -> INT and for 

SN -> INT (0.29) are not surprising. These significant 
mappings are reported in other studies (e.g. [32]) and it should 
also be noted that the qualitative TPB analysis in this research 
had identified that many students were well used to formative 
assessment from their high school experience and that they 
also positively rated its value in teaching/learning. Clearly 
these beliefs transfer across to online formative assessment 
feedback in the quantitative TPB study. However it is a little 
surprising to the researchers that PBC -> INT produced such a 
strong weighting (0.39) – a value that clearly confirms that in 
this study the students decision to adopt the online formative 
assessment feedback protocol was positively shaped by their 
self-belief to use the technology productively. There have also 
been several other studies (e.g. [32]) which have reported that 
PBC has no significant effect on INT. However [32] did also 
suggest in terms of future research that: “attempts could be 
made to unpack and clarify the role and properties of 
perceived behavioral control as a variable in the TPB.” It 
should also be remembered that one of the few previous 
studies [31] to examine the mapping of PBC -> INT had 
reported a significant correlation between the two variables 
but had postulated that the easier an information system is to 
use, the greater the belief is that the system will support 
information needs. On any reasonable assessment Adobe 

Connect is not mainstream or frequently encountered software 
– but still the students in this study (after a one-tutorial 
training session) were confident and positive about using it to 
obtain formative feedback. This suggests that virtual learning 
environments (VLEs) could now be viewed by researchers and 
practitioners not as a single, atomic entity, but as a spectrum 
of technology offerings ranging from the mature and simple 
(e.g., email, Web downloads) to the cutting-edge and 
challenging (e.g., Web conferencing and real-time document 
exchange). That is, that all VLEs should not be considered the 
same. The results in this paper suggest that the sampled first-
year tertiary business students have the technological 
sophistication to assess a VLE in this more selective manner.  

This study is limited on several grounds. Firstly, data-
collection was via self-reporting. This may have led to a 
situation where the associations between variables tend to 
become inflated. Our continuing research in this project will 
address this issue. Secondly, the sample students in this study 
were mostly Commerce/Business students undertaking an 
information system subject. This could have resulted in 
questionnaire being interpreted in terms of an expected 
“technology positive” response. This possibility could also 
limit the broad applicability of these findings to other student 
populations.   
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