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Abstract 
Universities need to respond to a change in the mix of stu-
dent profiles from a majority of the traditional academi-
cally committed student to a majority of the students who 
seek a qualification for a job. The latter type of student 
lacks study skills such as an ability to structure his learning 
experience and to engage actively and continuously with 
the material to be learnt. This study reports on the applica-
tion of one formative assessment strategy in response to 
the change in the mix of student profiles. The aims were to 
encourage students to engage in deep learning; increase a 
student’s responsibility for learning by providing a struc-
ture for the learning effort; and encouraging continuous 
study. The results indicate that the aims were to some ex-
tent achieved. Consideration of formative assessment, al-
ternatives that might improve our response to the change, 
and areas for further research are identified. 

Keywords: Information systems teaching and education, 
formative assessment and evaluation, assessment validity 
and reliability, course objectives. 

1. Introduction 
This paper is about improving learning experiences by 
structuring the learning environment with the use of forma-
tive assessment. Mass education has meant a change in the 
type of student at university (Biggs,1999). The students 
are, as described by Biggs, “…at university not out of a 
driving curiosity about a particular subject or a burning 
ambition to excel in a particular profession, but to obtain a 
qualification for a job…[have] a less developed back-
ground of relevant knowledge…[come] to the lecture with 
few questions…[and want] only to put in sufficient effort 
to pass”. This study is in response to the change in the stu-
dent profile. From a student perspective, the goals of the 
study were to engage students in deep learning, rather than 
surface or strategic learning; increase the responsibility 
taken by each student in participating in their own achieve-
ment of the subject objectives; and encouraging the 
development of more constant study practices that emulate 
a work environment. 
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Research of educational assessment, though regarded as 
uneven and weak (Black,2000) presents a consensus that 
subject objectives are achieved by the use of reliable and 
valid assessment (e.g. Biggs,1999, Boyd,2001, 
Chase,1999, Crooks,1994, Kanjee,2000). Using such as-
sessment (and responsive teaching practices) will therefore 
yield positive learning outcomes for the students. The 
goals of this study were to be achieved by using a rigorous 
structure of formative assessments. 

An earlier paper (Box,2002) presented a broader report on 
the study. This paper reviews literature about formative 
assessment and the influence this had on the assessment 
strategy; critiques the application of one type of formative 
assessment strategy to the teaching of object-oriented 
software development; describes the subject, its objectives, 
assessment and the outcomes; relates the outcomes to the 
aims of the study and the literature; and the direction of 
further research is presented. 

2. What is Formative Assessment? 
Generally, assessment can be described as either summa-
tive or formative. Summative assessment takes place at the 
end of a unit of study and "sums up" the current level of 
knowledge and skill a student will have of that unit of 
study. 

Formative evaluation was first used by Scriven (1973) as 
the term to describe the evaluation of curriculum while it is 
still under development. Formative evaluation has since 
been widely adopted as the term to describe "systematic 
evaluation in the process of curriculum construction, teach-
ing, and learning for the purpose of improving any of these 
three processes" (Bloom, et al.,1971). Bloom et al. went 
further by describing the use of formative evaluation to 
improve the teaching and learning processes. Formative 
evaluation, in the Australian context, is the same as forma-
tive assessment. 

Formative assessment is used to determine whether a 
learner has achieved an adequate level of skill or mastery 
of some subject content before the opportunity to learn that 
subject content has passed. This requires some judgment to 
be made of the student’s attempt at the assessment task. 
Bloom et al. note that there is a negative aspect associated 
with evaluation and the “users” making such a judgment 
might reduce this. This supports the argument by Rolf and 
McPherson (Rolfe and McPherson,1995) that formative 
assessment should be non-judgmental and non-threatening. 
And leads us to Bligh's (2000) observation that a series of 
formative assessments, where the judgment is made by the 



teacher, is "a multiple set of summative assessments". 
However, others (Black and William,1998, Cowie and 
Bell,1999, Torrance,2000, Bloom, et al.,1971) consider the 
assessment task to be formative when the judgment of the 
student's work is made by the teacher.  

Scriven states, "the evaluation feedback loop stays within 
the developmental agency (its consultants), and serves to 
improve the product”. To establish what would constitute 
formative assessment one needs to decide what is the feed-
back loop, what is the developmental agency, and what is 
the product. By confining the possible developmental 
agencies to the teacher and student or just the student and 
the primary product to student learning, I propose a num-
ber of feedback loops (Figure 1). The first feedback loop 
of judicious teacher/responsive student (Figure 1a) shows 
that the teacher plays a role of setting the task and criteria 
against which the task may be judged. The student re-
sponds with an attempt at the task, using the criteria as a 

guide for adequacy. The teacher grades and provides com-
ments on the attempt at the task. The student responds with 
another attempt at the task. This loop can continue until the 
student demonstrates an adequate mastery of the task or as 
long as time permits (which may mean in a group of 
students that some do not achieve an adequate mastery of 
the task). The judicious teacher/responsive student 
feedback loop leaves the onus of judgment on the person 
with the most skill and subject expert knowledge. Some of 
the likely strengths of the judicious teacher/responsive 
student loop are: the judgments are more likely to be 
correct; the time to achieve adequate mastery, for the 
majority of the class, is shortened; the student can 
concentrate on responding to comments and doing the task. 
Some of the likely weaknesses of the judicious 
teacher/responsive student loop are: the student is not par-
ticipating in making judgments and is less likely to acquire 
this skill; the workload of the teacher might increase and 

                              

 
Figure 1: Assessment feedback loops. 



has become more time critical. 

The second feedback loop, advisory teacher/judicious stu-
dent (Figure 1b), has the student in a more active role of 
making judgments about work set by the teacher. The 
teacher plays a role of setting the task and criteria against 
which the task may be judged. The student attempts the 
task and, using the criteria, comments on the attempt at the 
task. The student can attempt and judge the task as often as 
they like, or as time permits. The teacher can advise the 
student as much and as often as the student wants. The 
teacher's advice is directed more at the judgments the stu-
dent is making, that is to say the student's interpretation of 
the criteria and how it applies to their attempt at the task, 
than the attempt itself. The loop would end when the task 
is treated as a summative assessment and the teacher 
grades it. Some of the likely strengths of the advisory 
teacher/judicious student feedback loop are: the student is 
participating in making judgments and is more likely to 
acquire this skill; the teacher may be seen by the students 
as more approachable and less threatening; the students 
can work at their own pace. Some of the likely weaknesses 
of the advisory teacher/judicious student loop are: the stu-
dents may initially flounder at making judgments and de-
velop a negative opinion about studying the unit; the stu-
dents don't have the subject expert knowledge to make 
accurate judgments; the teachers may be perceived to be 
shirking their "traditional" responsibilities of teaching stu-
dents how to do better; the coverage of subject material 
may be significantly reduced. 

The third feedback loop, judicious peer/responsive student 
(Figure 1c), has the student’s peer (or peers) commenting 
on and grading the student’s work. The teacher’s role may 
be to initiate the loop by setting a task or problem, and 
providing the criteria to the student and peer and/or input 
to the loop as determined by the students. Some of the 
likely strengths of the judicious peer/responsive student 
loop are: cooperative rather than competitive learning will 
be encouraged; the notion of peer review such as walk-
throughs that take place in a work environment will be 
encouraged; the importance of peer-assessment in forma-
tive assessment will be accommodated (Black 2000). Some 
of the likely weaknesses of the judicious peer/responsive 
student are: the lack of experience of the judicious peer 
may lead to animosity between students; the judgments 
mislead the student as to the quality of their work, usually 
by over favorable judgments (Scriven,1991). 

The fourth feedback loop, self-determining student (Figure 
1d), has the student commenting on and grading their own 
work. The teacher's role may be to initiate the loop by set-
ting a problem to be solved and provide input to the loop 
as determined by the student. Some of the likely strengths 
of the self-determining student loop are: successful stu-
dents will become independent learners; the teacher's role 
becomes explicitly one of a facilitator to learning. Some of 
the likely weaknesses of the self-determining student are: 
unsuccessful students may become hostile; teachers may 
feel they are too far removed from a comfortable 
teacher/student relationship. 

The developmental agency in the first loop is seen to be 
equally the teacher's and students' responsibility. The re-
sponsibility of development shifts more onto the student in 
the second loop. In the third loop the student and peers are 
the developmental agency, and in the fourth loop the stu-
dent is the developmental agency. 

The product of all loops in the context of this study is a 
student who demonstrates good object-oriented software 
development skills and knowledge. The mix of being able 
to do software development tasks and assure the quality of 
those tasks is suspected to be more even in the third and 
fourth loops than in the second and more even in the sec-
ond loop than the first. 

Testing each feedback loop in a given situation can dis-
cover the merit of using one over another. It is through this 
testing the proposed likely strengths and weaknesses may 
be found to be true. 

For this study we chose the judicious teacher/responsive 
student feedback loop, hence the developmental agency is 
the teachers and students and the product was students who 
demonstrated good object-oriented software development 
skills and knowledge. It was hoped that this feedback loop 
would overcome the difficulties students might experience 
trying to determine if their learning was satisfactory 
(Bloom, et al.,1971). The feedback loop between teacher 
and student required the judgment of each assessment task 
to be made by the teacher, in keeping with Black et al and 
others mentioned above. The judgment was expressed in 
terms of mastery of material. It was suggested (Bloom, et 
al.,1971) that the mastery could be indicated by a zero for 
inadequate, a tick for adequate, and a plus for above ade-
quate. However, the students were more familiar with pass 
and fail indicators, so these were chosen. Scriven and the 
many authors on formative assessment that followed agree 
that the formative role of assessment is one of ongoing 
improvement. Along with an indicator of mastery, suffi-
cient feedback needs to be provided to the students to di-
rect them to improve their learning; just as at the end of a 
walkthrough a developer receives a list of errors that re-
quire correction. 

The developmental agency was the teachers and students 
as they were the people in feedback loop and the assess-
ment was to stay within that loop. The teachers and stu-
dents were the agents who would suggest ongoing im-
provements and participate in the development of the 
product. The teacher is primarily responsible for improve-
ments to the delivery of the material. The student is pri-
marily responsible for the learning of the material. How-
ever, these responsibilities can be shared, at least to some 
small degree, by the teacher and student exchanging ideas 
and reflecting upon their experiences. 

Scriven (1973) describes the primary, secondary, and terti-
ary effects of evaluation. The primary effect is that which 
is evident directly in the students. The secondary effect is 
that which is evident in those directly in contact with the 
material other than the students, such as the teachers. The 
tertiary effect is evident in the people other than those di-



rectly in contact with the material, such as teachers of 
other courses or subjects, and administrators. 

The primary and secondary effects could be intentionally 
gained by identifying the final products appropriately. For 
this study, the primary product was a student who demon-
strated good object-oriented software development skills 
and knowledge, the emphasis being on their ability to do 
the task. A secondary product was a design of a structured 
learning experience targeted at meeting the objectives of 
the subject. 

Formative assessment can also be used to enforce a time 
schedule for each unit of study (Bloom, et al.,1971). When 
a student has an expectation that performance is required 
they are more likely to adequately prepare. Frequent, 
small, formative assessment tasks should reduce the risk of 
students postponing their study until just before a major or 
final summative assessment. This can be likened to the use 
of walkthroughs during system development. A developer 
will quite wisely ask for a formative review of their work 
during its development so that the developer can check 
their "learning" about the system. It is for these reasons 
that multiple formative assessment tasks were used to emu-
late a work environment where constant effort and per-
formance, and frequent reviews are expected. 

The nature of a formative assessment task need not differ if 
the task was to be a summative one (Scriven,1991). For 
instance, asking a student to write a use case description 
can be done as a formative or as a summative assessment 
task. The difference is that the formative assessment task 
serves the function of improving the students skill at writ-
ing use case descriptions whereas the summative assess-
ment task is used to establish how well the student can 
write a use case description. The formative assessment 
tasks used in this study were taken from the summative 
assessments used in previous deliveries of the subject. The 
previous summative assessments, which contained many 
tasks, were broken down into individual tasks suitable for 
formative assessment. 

For a student to be able to improve they need to be given 
the opportunity to repeat the formative assessment task 
(Bloom, et al.,1971), just as a developer will improve their 
analysis and design by iterations of doing and reviewing 
the task. Therefore, the design of the structured learning 
experience offered several opportunities for the student to 
repeat the same task. 

The students would be experiencing such a rigorous struc-
ture of tasks for the first time. To address the change in the 
type of student as identified by Biggs, to enforce the struc-
ture of the learning strategy, and to let the student know 
that each task was considered important it was decided for 
this study to make the entire set of assessment tasks count 
toward a student’s final grade. There was a risk that this 
decision would over-emphasise the grading and under-
emphasise the learning as identified by (Black,2000). 
However, the prevailing attitude of students toward as-
sessment was that unless the task counts directly to the 
final grade the student was not going to do the work. Also, 

the formative assessment needs to prepare the student for 
summative evaluation (Scriven,1991). 

Based on the literature the formative assessment strategy 
was a judicious teacher/responsive student feedback loop, 
feedback being a grade and comments; provided multiple 
opportunities to iterate the assessment task; provided op-
portunity to modify the instruction; emulated the work 
environment in which the knowledge and skills would be 
used; and was a shell into which effective learning strate-
gies could be fitted (Black,2000); would “enhance learning 
by structuring the study effort” (Boud,1995); and was a 
repetitive, ongoing process, using multiple simple assess-
ments to evaluate student learning (Boyd,2001). 

3. The Subject 
In the subject, Business Information System Development 
1 (BISD), chosen for study, students learn a limited set of 
modelling tools and techniques that are used in the devel-
opment of business information systems (Box and Fergu-
son,2001). 

Formative and summative assessments were used as the 
means for students to acquire and demonstrate their 
knowledge and skill of object-oriented information system 
development modelling tools and techniques. The subject 
was conducted with two instructors delivering to 93 stu-
dents. During the 12 weeks of teaching, there were 12, 
two-hour, weekly classes with all the students attending. 
Also, groups, of no more than 20 students attended one 
tutorial of one hour per week. The students also arranged 
individual and small group consultation with an instructor. 

The specification of the subject was given in the subject 
outline. The subject outline is a document describing the 
aim(s), objectives, assessment, marking criteria, content, 
and teaching and topic schedule of a single subject. The 
previous subject outline had been identified as needing 
improvement in a number of areas to bring it in line with 
leading educational research findings and the extensive use 
of formative assessment.  

4. The Subject Objectives 
The objectives were formulated based on: previous subject 
outlines, teaching experiences with BISD and teaching 
experiences with follow on subjects, peer review, the de-
sire to integrate generic attributes or transferable skills and 
course design literature (Biggs,1999, Boyd,2001, 
Crooks,1994, Boud,1995, Bloom and Krathowl,1956). 
These influenced the choice of the breadth of content, the 
desired depth of understanding of the content and, upon 
reflection, assured the quality of the objectives. The phras-
ing of the objectives was based on Bloom’s taxonomy of 
cognitive abilities expressed in behavioural terms (Bloom 
and Krathowl,1956). The objectives were expressed as 
demonstrable outcomes achieved under certain conditions 
to a particular standard. This ensured, according to the 
literature, the assessment could be brought into line with 
the objectives. 



The objectives, as they appeared in the subject outline, 
appear in Figure 2. The breadth of coverage stated in the 
objectives was narrowed from previous deliveries. It was 
necessary to do this to allow time for the students to 
achieve an adequate level of mastery in the most important 
areas of BISD. Reducing the content meant a limited set of 
modelling tools and techniques were taught. This limited 
set of models was used to perform the analysis and design 
of a system, without any loss of traceability from one 
model to another, and ended with a set of models that 
would be adequate to use as program specifications.  

There was a shift from norm referenced to criteria refer-
enced grading. The new objectives were grouped to indi-
cate what a student would have to be able to do to achieve 
a particular grade. It was realised that the majority of the 
objectives had to be met for a student to pass. It was no 
longer workable to consider that 50% measured an ade-
quate mastery of the essential materials. This meant that 
the previous method of distributing portions of 100% to 
various tasks, awarding marks for each task and then ag-
gregating the marks to determine a grade needed to 
change. The change meant a student’s grade was deter-
mined explicitly by his/her demonstrable achievement of 
all of the objectives for a particular grade. The use of the 
judicious teacher/responsive student feedback loop, the 
profile of pass/fail indicators a student would have, and the 
summative assessment was the means of determining a 
student’s final grade. 

5. The Formative Assessment Strategy 
The assessment tasks were described generically in the 
subject outline. Specific content of each task was set week-
by-week based on the progress of the students. The instruc-
tors gauged progress during class, at weekly meetings, by 
weekly marking of assessment tasks, from written student 
evaluation, and verbal and written unsolicited student 
feedback. 

The formative assessment regime covered a topic over 
three weeks, weeks A, B & C in Figure 3. In class in week 
A, the topic was set. A student had from the end of class in 
week A until the beginning of class in week B to write a 
two-paragraph summary of the set topic: “lecture prepara-
tion”. During class in week B, the topic was discussed and 
one or more exercises were completed: “lecture exercises”. 
Between classes in weeks B and C the student attempted 
the exercise again: “tutorial preparation”. During the tuto-
rial in week C, a student made notes on his/her tutorial 
preparation; tutorial preparation plus these notes was the 
“tutorial participation”. A student could then attempt the 
work again, “resubmission”, after reflecting on his/her 
tutorial notes, pass/fail indicator and comments. The in-
structor provided grades and comments online, usually 
within 24 hours after each class in weeks B and C. This 
assessment regime meant, once the students were fully 
engaged with the subject, that they would be studying a 
number of topics a week and that they would encounter a 
topic at least five times over a number of weeks. 

A sample of four weeks from the teaching sessions, Figure 
4, shows the topics covered, how doing the task for a fol-
lowing topic could help a student improve the proceeding 
work on a topic. The cascade of topics imitates the work 
environment. One artefact may be produced, another 
commenced, and this leads to discoveries about the devel-
oping system that causes the developer to revise the pro-
ceeding artefact. The formative assessment strategy em-
phasised the iterative and incremental software develop-
ment approach. 

The consequent, required, study effort was very structured 
with multiple simple assessments in a week, namely: one 
lecture preparation; one or more lecture exercises in class, 
tutorial preparation, and tutorial participation in class. 

6. The Assessment Tasks 
The judicious teacher/responsive student feedback loop 
required that the teacher set the task and criteria for evalua-
tion of the task. Each assessment task was set by the 
teacher and a list of criteria for each task provided. 

Aim: 
For students to become adept with the knowledge and skills required to 
competently use a limited set of the tools and techniques within a given 
method of business information systems development. 
Objectives/Learning Outcomes: 
By the end of this subject, a student with at least a passing grade should 

be able to: 
1. Recognise probable business requirements for a given scenario. 
2. Accurately identify and specify manual and automated processes for 

a given scenario. 
3. Write clear and unambiguous specifications at a business oriented 

high level and at business and system oriented expanded levels. 
4. Identify members in a development team and their responsibilities 

while contributing to the processing and completion of the develop-
ment tasks covered in this subject. 

5. Recall and explain a software development process and the activities 
within the phases of the process covered in this subject. 

6. Accurately represent a business information system as a set of mod-
els using common and well-established modelling tools and tech-
niques. 

7. Explain and repeat the process used to create a set of models that 
accurately represent a business information system. 

8. Follow a self-evaluation process evidenced by a written product. 
By the end of this subject, a student with at least a credit grade should be 

able to: 
9. Do all the above objectives. 
10. Independently improve on the set of models prescribed in class by 

responding appropriately to comments from others and his/her self-
evaluation. 

By the end of this subject, a student with at least a distinction grade 
should be able to: 

11. Do all the above objectives. 
12. Independently expand the set of models from those prescribed in 

class to represent a business information system for a larger scope of 
the given scenario. 

By the end of this subject, a student with a high distinction grade should 
be able to: 

13. Do all the above objectives. 
14. Demonstrate professionalism in the completeness and accuracy of 

his/her work such that it would be pedantic to find fault with the work. 
Figure 2: Aims and Objectives of BISD 



Lecture preparation required a two-paragraph summary of 
a topic based on a few pages of reading. The preparation 
was similar to the “One-Sentence Summary” exercise- 
who does what to whom, when, where, how and why 
(WDWWWWHW) (Huba and Freed,2000). 

Lecture exercises were usually a student’s first attempt at a 
model. The teachers discussed the model and what is 
needed to develop an accurate model. The students re-
sponded by developing all or part of the model. The 
teacher collected the work to judge it. Tutorial preparation 

was a second attempt at the same model with a slightly 
larger problem scope. Tutorial participation was an oppor-
tunity to perform in class evaluations on the prepared 
model and make a third attempt when time permitted. A 
resubmission was the fourth attempt at the same modelling 
exercise. 

A learning portfolio was the only summative assessment. 
The learning portfolio contained all attempts at a model, 
that is, all set tasks plus any more attempts a student 
wished to do. Each new attempt was made after evaluating 

 Assessment Tasks 
 Lecture 

Preparation 
Lecture  
Exercise  Tutorial  

Preparation 
Tutorial 
Participation  Resubmission  

Week A (in 
class) 

topic is set for next 
week        

Week B (in 
class) 

topic is discussed, 
lecture preparation 
reviewed and 
submitted 

exercise(s) on 
this week’s 
topic are 
worked and 
submitted 

 
the scope of the 
tutorial 
preparation is 
set 

    

Week B 
(after 
class) 

  
lecture exercise(s) 
grades and 
feedback released 
online 

     

Week C (in 
class)    

submitted 
(the tutorial 
preparation and 
participation are 
on the same 
paper) 

preparation is 
discussed, a student 
makes notes on 
his/her tutorial 
preparation & then it 
is submitted 

   

Week C 
(after 
class) 

     
tutorial preparation 
and participation 
grades and feedback 
released online 

  

      
students 
resubmit tutorial 
work 

 
Week C – 

end of 
week        

grades 
released 
prior to next 
class 

Figure 3: Formative Assessment Regime for a Topic 

 Assessment Tasks 

  Lecture 
Preparation 

Lecture  
Exercise 

Tutorial  
Preparation 

Tutorial 
Participation Resubmission 

       

Week A (in class) Topic set: high 
level use cases      

Week A to B 
(between classes)  

Read & summarise: 
high level use 
cases 

    

Week B (in class) Topic set: use 
case diagrams  

Discuss & 1st 
Attempt: high level 
use cases 

   

Week B to C 
(between classes)  Read & summarise: 

use case diagrams  2nd Attempt: high 
level use cases   

Week C (in class) Topic set: class 
diagram  

Discuss & 1st 
attempt: high level 
use cases 

 
Evaluate & 3rd 
attempt: high level 
use cases 

 

Week C to D 
(between classes)  Read & summarise: 

use case diagrams  2nd attempt: use 
case diagrams  4th attempt: high 

level use cases 

Week D (in class) Topic set: CRUD 
analysis  

Discuss & 1st 
attempt: class 
diagram 

 
Evaluate & 3rd 
attempt: use case 
diagram 

 

etc … … … … … … 
Figure 4: Sample of four weeks of topics 



the preceding attempt. The portfolio was a record of the 
student's change in knowledge and skills. The portfolio 
was a "purposeful collection of a learners work… [docu-
menting] achievements, efforts, progress… [and] self-
assessment (MacIsaac and Jackson,1994). The summative 
assessment task was completed by the students engaging in 
the advisory teacher/judicious student and/or self-
determining student feedback loops. 

The content, the topic to be summarised or the model to be 
attempted, were specified in the subject outline. The speci-
fication was modified as the weeks progressed in response 
to the learning and understanding shown in the submitted 
assessments. For instance, weeks 8 and 9 were a review to 
consolidate and clarify all preceding topics and clear up 
misunderstandings about the requirements of the system 
being designed, rather than the delivery of more content. 

7. Method of Instruction 
The unit was presented as a guided experiential learning 
environment. A role-played case (Cope and Horan,1996) 
of a genuine system was used. One of the instructors was 
the real user and client for the system. The students were 
supplied with a written case, several client briefings incor-
porating actual artefacts and photographs, and detailed 
responses to questions asked of the client. Students were 
able to question the client in class, via e-mail, and by out-
of-class interview. 

The students were encouraged to adopt appropriate study 
strategies to avoided severe workload problems from the 
outset (Crooks,1994). For instance, the lecture preparation 
required the reading and summarising of a few pages di-
rectly related to the topic rather than one or two chapters. 
The WDWWWWHW technique was explained and em-
phasised during classes to help students keep to the two-
paragraph limit. 

Classes were conducted using a number of group activities 
interspersed with short disseminations of content and in-
structions. Questioning and interaction during classes was 
encouraged. Each class had a tangible outcome, a lecture 
exercise of one or more full or partial models, or evidence 
of tutorial participation by notes made on the tutorial 
preparation brought to class. 

To facilitate student-teacher communication out of class a 

web-based course management tool, Blackboard 5, was 
used to 1) release grade sheets and feedback on submis-
sions in a timely manner; 2) broadcast answers to students' 
e-mailed questions; 3) make announcements about admin-
istrative issues, and 4) provide materials such as sample 
source case documents, readings and class notes. 

8. Results 
Data collection for the study occurred by participant ob-
servation, i.e. by an instructor, conversations with the other 
instructor and students, judging assessments, a formative 
evaluation, and in-class polls. 

The retention of students followed a typical pattern experi-
enced in similar subjects at the same institution. At week 
one there were 93 students enrolled in BISD, by week six 
fewer than 50 were regularly attending, in week 12 only 34 
students remained. In-class polls, disclosed by students in 
contact with others not attending classes, that the students 
who stopped attending and/or submitting had essentially 
given up and were resigned to failing. The following re-
sults relating to grades consider only the 34 students that 
completed, that is, only those that submitted a portfolio. 

The percentage of passes the students received each week 
tended to increase over time, Figure 5. The correlation of 
passing formative assessments and passing the summative 
assessment is shown in Figure 6 and Tables 1 and 2. The 
distribution of grades for the summative assessment, Table 
3, shows 38% of students failed and 62% received a pass 
or higher. Of the 93 students that commenced only 23% 
passed, of the 77 enrolled in week six 27% passed. 

A formative  subject evaluation was done in week 5, using 
the instrument included in the "Formative Evaluation of 
Teaching Strategy" in Hogan (1999). Table 4 shows the 
compilation of the responses into positives, areas of diffi-
culty and suggested improvements. The total number of 
evaluations was 39. However, the five constructs in the 
instrument gave a student the opportunity to express 
his/her concerns more than once. All instances of a re-
sponse by a student were included, hence the number of 
responses to “Explanation” under "Suggested Improve-
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ments" is greater than 39. 

Another in-class poll, taken in the last class, collected data 
on the number of hours per week devoted to the subject. 
Early in semester, the instructors explained that about five 
hours out of class plus three hours in class would be 
needed to be applied to BISD to earn a passing grade. Only 
one student admitted spending eight or more hours per 
week, for every week of teaching. Approximately half ad-
mitted spending eight hours per week from week seven to 
the end of the teaching weeks. All of the students admitted 
spending more than eight hours per week on BISD in the 
last two teaching weeks. 

During the 36 hours of individual or small group consulta-
tion, student comments were often volunteered or solicited. 
Typically, students brought work to the consultation. Stu-
dents stated that their poor work was a result of not attend-
ing, not reading the class handouts, and/or not reading the 
online materials. Students also offered the comment that 
the structure of the assessment method gave them more 
opportunity to improve. 

An instructor observed that the higher the grade for the 
portfolio the more likely the student had engaged in deep 
learning from early in the semester. Indicators of deep 
learning were that tasks were done correctly and met the 
requirements of the client. Surface learners tended to do 
the task without demonstrating an understanding of the 
correct way to do the task or of the client’s requirements. 

Surface learners used the notation for the models with little 
indication they had thought about the task. Some took a 
deep approach to learning the correct way to do the task, 
but a surface approach to understanding the purpose of the 
model, and so incorrectly represented the client’s require-
ments. Many started out by taking a strategic approach, 
often querying their status, the number of passes and fails 
they had received, and how many more passes were 
needed. There were two or three asking these questions 
late in the subject. 

9. Discussion 
The results show that the goals: to engage students in deep 
learning; increase the learner’s responsibility for his/her 
learning by participating in their own achievement of the 
objectives; and develop better study practices that are more 

Formative Evaluation at Week 5 Results as Number of 
Responses (n=39) 

Category Exemplars of 
Responses 
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Environment 

availability of 
consultations, access to 
the online materials, the 
client being readily 
available, the tutorial 
instructor and instruction, 
the administration setup  

16   

Explanation 

explanations of the 
assessment and topics, 
provide more diagrams, 
examples and answers to 
tasks, provide more 
system requirements, 
understanding what is 
expected, quantity of 
materials 

  27 52 

Feedback comments and response 
to each task 2  11 

Group Work 

collaboration with students 
during class, interaction 
with the client and 
instructors 

18   

People 
student whining, humour, 
jokes and banter in class, 
stupid questions 

 10  

Relevance 
attending class is 
worthwhile, applying what 
is being taught/learnt 

17   

Structure 

repetitive structure of 
assessment, improving 
time management, having 
to do lecture preparation, 
practicing skills, strict 
policy of having to do 
tasks 

27 35  

Technical computer/printer failure  1  

Workload 

the amount of preparation 
and reading required, 
sacrificing other subjects, 
not having enough time 

 14  

Table 4: Compiled Week 5 Formative Evaluation 
Results. 

 Lecture 
Prep-

aration 

Lecture 
Exercise 

Tutorial 
Prep-

aration 

Tutorial  
Part- 

icipation 

All Con-
tinuous

Lecture Ex 0.56     
Tut Prep 0.40 0.44    
Tut Part 0.38 0.43 0.72   
Portfolio 0.26 0.32 0.60 0.55 0.59 

Table 1: Correlation Coefficients. Numerical variables are: 
mean number of passes for continuous assessment, and pass 

(1) or fail (0) for the portfolio (n = 34) 

  Lecture 
Prep-
aration 

Lecture 
Exercise 

Tutorial 
Prep-

aration 

Tutorial 
Part-

icipation 

All Cont-
inuous 

 Lecture Ex 3.52     
 Tut Prep 2.36 2.63    
 Tut Part 2.23 2.56 5.06   
 Portfolio 1.48 1.85 3.86 3.44 3.77 

Table 2: Significance of Correlation Coefficients. (z scores)  
n = 34 

 Grade No. % 
 High Distinction 1 3% 
 Distinction 0 0% 
 Credit 5 15% 
 Pass 15 44% 
 Fail 13 38% 
 Total 34 100% 

Table 3: Distribution of Grades for the Portfolio 



like a software development work environment have to 
some extent been achieved. 

The drop in retention from 93 students to 77 and then 34, 
while concerning, is in accord with other subjects with 
mostly the same cohort, and with previous BISD cohorts. 
Since other, more traditionally delivered and assessed sub-
jects, with mostly the same cohort, experienced similar 
attrition it cannot be concluded that the changes imple-
mented for this subject are attributable to the attrition. The 
distribution of grades for the portfolio, Table 3, is much as 
expected based on observed and recorded student partici-
pation. Though more than half the students that submitted 
portfolios received a pass or higher it is disturbing that less 
than a quarter of the initial student enrolment persisted and 
achieved the objectives. For those that persisted, the results 
suggest some degree of achievement of the goals. 

As students became familiar with the formative assessment 
strategy their results improved, Figure 3. Though the corre-
lation coefficients, Tables 1 and 2, are low, all but two 
correlations, portfolio versus lecture preparation and exer-
cise, are significant. The significance of the correlations is 
not surprising. It shows what most teachers already be-
lieve, that the more a student does to learn, the better the 
student's result. This is also indicated by the strength of the 
correlations shown by the R2 values in Figure 6. These 
results are encouraging and support the statement that there 
was a degree of achievement of the goals. 

The formative evaluation, Table 4, revealed a number of 
issues. The greatest number of responses was in the “Ex-
planation” category. Though students found it difficult that 
there were no “right” answers, it was evident that more 
examples were required. This might be an indication that 
further improvement is required of the teaching by "pro-
vide concrete examples of … abstract aims" (Black,2000). 

The formative assessment strategy, Table 4 “Structure”, 
was well received by the students although many were 
experiencing difficulty. Also, there was a positive response 
to the relevance of attending class and what was taught, 
“Relevance”. This indicates that better study practices 
were encouraged. 

The “Environment” and “Group Work”, Table 4, received 
positive responses. The students were benefiting from in-
teracting with the instructors and other students, and were 
engaged in learning. 

There is a difficulty with explaining the data for workload 
when juxtaposed with the poll results of time spent on the 
subject. The one student that had applied eight or more 
hours throughout the session was astute and realised she 
required such an effort to learn. Others, perhaps not as as-
tute, account for the contradiction. 

There was not sufficient constant reinforcement of the 
connections among the formative assessment tasks, how it 
was preparing the students for summative assessment and 
the achievement of the objectives. The evidence being: the 
early strategic approach taken by many that persisted for a 
few; the failing summative assessment did not address all 

of the objectives; the increased number of study hours in 
the final weeks. 

The reasons for poor work as stated by the students show 
that some were taking on the responsibility for their learn-
ing and were responding to the judgment of their work 
appropriately and positively. 

The observation that the deep learners were the 62% of 
passes for the portfolio compares favourably with 53% 
from a similar study (Cope and Horan,1996). 

The learning approach taken by students is possibly a func-
tion of the feedback they received. It is suggested, that 
comments accompanied by grades do not lead to learning 
gains (Butler,1988). The threat the grades appear to have 
posed could account for the low number of higher grades 
and the attrition. Though the students received timely and 
detailed comments, the use of pass/fail indicators could 
have remained their focus of attention. Any gain that the 
instructor hoped to achieve by detailing the positives and 
suggestions for improvement for a task were, possibly, for 
the most part ignored. On one occasion a student com-
mented, “There’s not enough feedback”, yet over six pages 
of comments on the previous weeks tasks had been pro-
vided. It may also be that the feedback was not effective. 

(Crooks,1994) states the requirements for effective feed-
back as: 
1. “... truly informative, clearly identifying ... strength[s] 

and weakness[es] of the individual student.” 
2. “ways of improving ... should be ... explicit as possi-

ble.” 
3. “delivered ... to enhance rather than damage student 

motivation.” 
4. “timely.” 
The instructors were aware of these requirements and be-
lieved they had been met. Upon reflection, perhaps the 
missing element was that the comments were not to an 
individual, all comments on a task were compiled into one 
document, broadcast to the students and each student was 
expected to correct the comments to his/her work and re-
spond appropriately. The difficulty in meeting this re-
quirement would cause a significant increase in the instruc-
tor’s workload, as mentioned earlier this is a likely weak-
ness of the judicious teacher/responsive student feedback 
loop. To assuage the load of individualised comments the 
instructors grouped the comments. For many students the 
lack of individualised comments may have broken the 
feedback loop, shown by many students choosing not to 
participate. An alternative may be to improve the students’ 
responsiveness to comments and their evaluation of their 
work. From the evidence of this study, for many students 
comments accompanied by grades do not lead to learning 
gains. 

The debate about the difference between formative and 
summative assessment has received attention in recent 
years (Kanjee,2000). The formative assessment tasks, 
which were designed to encourage learning and student 
development, would be considered as formative 
(Kanjee,2000, Black and William,1998, Cowie and 



Bell,1999). However, most students commenced the se-
mester with the position that the assessment regime was "a 
multiple set of summative assessments… with a consider-
able direct influence on the final outcome" (Bligh,2000). 
For some, this position persisted for the semester. Though 
the assessment was continuous, perhaps it was not forma-
tive, that is, providing a non-judgmental, non-threatening 
atmosphere (Rolfe and McPherson,1995) 

5. Conclusion 
This study has been beneficial. The use of a rigorous and 
structured formative assessment strategy yielded positive 
results. The successful students did engage in deep learn-
ing, increased their responsibility for their learning, and 
improved their study practices.  

A purpose of the evaluation of BISD was to generate ideas 
for further improvement. Some ideas are: 1) in the future, 
each student may decide when they would like feedback 
only or feedback and a grade for a task and so make the 
atmosphere less threatening and judgemental; 2) the port-
folio will receive a number of formative evaluations during 
the semester thereby formalising the advisory 
teacher/judicious student feedback loop; 3) the work the 
students do to complete a task will be reviewed a well as 
the final outcome of a task; 4) the connections among the 
objectives, each task and the portfolio will be emphasised; 
5) increase the provision of self assessment techniques to 
make better use of peer and instructor feedback. 
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