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Abstract

For almost a decade we have been providing a large group of first year,
undergraduate, biology students with both offline (paper-based) and online
assessment resources to support them in their learning. This paper reports on an
investigation of the students' use of these assessment resources, as well as their
perceptions of the usefulness of these resources to their learning. The research plan
enabled us to investigate any correlations between use or non-use of the assessment
resources and final performance in the course. The results show that while the
majority of students use and find useful both offline and online assessment
resources, use has no differential impact on final learning outcomes.
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Introduction

The educational research literature shows that students who make use of every learning opportunity
approach the final assessment tasks with a greater likelihood of high performance outcomes (e.g. De Vita,
2001; Heffler, 2001). Recent studies are also indicating that current studentsin the Australian context
need more support than their predecessors, in part due to the increasing heterogeneity of the student
cohort (Mclnnis, James & McNaught, 1995). In addition students have higher expectations of support
including more early and relevant feedback from assessment tasks (Mclnnis, James & Hartley, 2000).
Fowell, Southgate & Bligh (1999) suggest that students are best served by the provision of a diverse
range of assessment methods as individual methods may disadvantage some students. They also suggest
that from the teacher perspective, using a selection of methods allows performance from different sources
to berelated. Seale, Chapman & Davey (2000), who investigated which types of assessment students
found most motivating for their learning, found that having a range of assessment opportunities was most
motivating. They also found that the relevance and content of the assessment appeared to influence
student motivation as well as the enthusiasm of the teachers. Feedback on performance, especially that of
aformative nature, has been shown to be avaluable tool in the learning process enabling students to
assess their own progress and understanding and remedy any weakness exposed by the assessment
(Clariana, 1993; Macdonad, Mason & Heap, 1999; Zakrzewski & Bull, 1999). However, for this
feedback to be effective it needs to be provided early in the learning process (Brown & Knight, 1994) and
have some degree of prescription about how to improve performance (Wiliam & Black, 1996). Fowell, et
al. (1999) argue that the presentation of results also require the provision of effective feedback to
students, in both summative and formative assessment tasks, enabling students to identify their strengths
and weaknesses in order to improve future performance.

Some of these issues have been addressed by the development of online assessment resources in
particular when dealing with large student numbers. Such resources are available for use by students any-
time and any-place. In thisway large groups of students can be provided with the feedback they are now



reguesting and this may help them in their final assessment tasks. The development of online assessment
resources has a number of advantages over offline, pen and paper, tasks. They can be easily marked,
provide instant feedback and can be taken repeatedly by studentsin order to assess and improve
performance. Also online tests can be taken unsupervised in students own time. Clariana (1997) has
shown that online assessments alow students to tailor their use to their own learning style, while
Zakrzewski & Bull (1999) emphasise the advantages of online assessment in terms of fast feedback to
large numbers of students with no staff involvement. They also indicate that the use of online formative
assessment prior to summative tests reduces student anxiety. The contribution of formative computer-
based assessment on improvements in student learning outcomes is documented by Buchanan (2000) who
found that undergraduate psychology students who used an online formative assessment package, which
provided instant feedback, performed better in the end of course summative assessment than those who
did not use the package.

In First Year Biology, at the University of Sydney, the cohort of studentsislarge and we are managing
the learning environment in a culture of reducing resources. This hasled usto develop amix of online
and offline (paper-based) assessment activities that are aimed at enhancing student learning. These
activities include both formative and summative items some with the provision of extensive feedback.
The online assessment materials and the students' perceptions of their usefulness in student learning have
previously been described in Peat & Franklin (2002). The gateway to our online resourcesis the first
year biology Virtual Learning Environment that allows easy access for studentsto all available learning
resources (http://FY Bio.bio.usyd.edu.auw/VLE/L1/). This site provides access to both summative and
formative online assessment resources, as well as other learning materials and access to synchronous and
asynchronous communications. This development has previously been described (Franklin & Peat,
2001).

We areinterested in how our students have used the learning opportunities we have provided and whether
they have helped them in their learning. A previous study hasindicated that 15-20% of our first year
biology students are choosing not to use online resources (Peat, Franklin, Lewis & Sims, 2002). We also
have data indicating that some students are not using al the learning resources and have information that
suggests that not using these resources may influence final performance (currently unpublished). In this
current study we are investigating what contribution formative assessment activities have towards final
grades so that we can inform our students about what strategies we believe they could use to enhance
their performance.

This paper will report on an investigation of the relationship between the use and perceived usefulness of
avariety of online and offline assessment resources to the final performance of studentsin their first
semester first year biology course. The assessment resources are described below in Table 1.

Description of assessment resources

The assessment resources provided for our first year biology students fall into several classification
categories — online versus offline (paper-based); summative assessment (compulsory) versus formative
assessment (non-compulsory); supervised (donein classtime) versus non-supervised (donein students
own time). Table 1 identifies these resources.

Weekly summative quizzes consist of eight multiple-choice questions randomly selected from alarge
bank of questions. Student performanceis available as soon as the quiz is completed, the mark is
recorded on a database, and cohort histograms are available online. A commercia provider, WebMCQ
Pty Ltd., is used to deliver and mark the online quizzes.

Individual laboratory report — students carry out an experiment in class which is then written up asa
scientific report as part of their summative assessment tasks. Students are given the opportunity to have a
member of staff critique the report prior to preparing the final report. Both content and literacy skills are
assessed.



Type of Online Offline (paper-based) How taken
assessment
Summative e Weekly quiz -- Supervised
-- e Individua Non-super vised
laboratory report
e  Group work on
poster /oral
presentation
Formative - e Taking mid course | Supervised
practice exam
e Markingmidcourse | o Weekly self-test Non-supervised
practice exam quizzes
e  Self-assessment
modules

Table 1: Assessment resources

Group work on poster and oral presentation — students work in peer groups of five to choose atopic,
do the research required and prepare and present aposter. The poster is presented in classtime to the rest
of the class and the staff. Students assess the poster presentation by giving formative feedback while the
staff member gives summative assessment on the poster and the oral performance.

Self-assessment modules are designed to draw together related parts of a course to help students make
connections between topics in biology and to promote a deeper learning strategy, whilst providing an
enjoyable feedback and reinforcement session. They allow students to identify their level of
understanding and consolidate learning whilst working at their own pace in their own time. The most
recent discussion about the development and evaluation of these modulesisin Peat (2000), Peat &
Franklin (2001) and Peat & Franklin (2002).

Themid cour se practice examination is paper-based, taken in class time and administered under
examination conditionsin order to give the students as close to the “real” examination experience as
possible. The students mark their scriptsin their own time from an online version. To gain feedback
on their answers students use the online version in an interactive way, by entering their answers and
having the program mark their performance and give them feedback where appropriate. The feedback is
aimed at helping students identify their understanding of course concepts, which in turn might indicate
the need for some remedial action. This also helps reduce the stress about end of course examinations,
and hopefully, allow studentsto achieve at ahigh level in the final assessment. Students perceived to be
“at risk” are encouraged to use our online revision materials, designed to enhance student understanding
of major topic areas.

Weekly paper-based self-test quizzes are provided at the end of each week’s practical notes. Each short
test consists of multiple choice and short answer questions and is designed to help students self-appraise
their performance. The questions are similar to those in the formal examinations and weekly summative
quizzes. Answers are provided both online and offline (in a student resources room).

Methods

The research question asked was “ Are the various online and offline assessment resources used by the
students, and if so istheir use correlated with final performance?’.

The students (n=1300) enrolled in the first year biology courses are randomly timetabled into 21
laboratory sessions by the university timetabling computer. 1n 2002, quantitative and qualitative
evaluation of student perceptions of their experiences of using the assessment resources was carried out,
during randomly selected laboratory sessions before the end of the semester. Participation was voluntary.
The survey collected student demographics, including university entry score and prior experience of



biology at secondary school. Perceptions of the usefulness of resources were investigated using a four
point scale, with students classifying statements according to whether they used a resource, found it not
useful, useful or extremely useful. Open-ended questions asked students why they had not used a
resource (if relevant) and in what way the resource helped them in their learning (if they had used it).
These open-ended responses were thematically analysed and categorised (Denzin & Lincoln, 1994).
Student success was measured by their final mark, which included a compilation of continuous
assessment and a final examination.

The implementation of the survey complied with the University of Sydney’s Ethics Committee
Guiddlines for research with humans and this enabled us to seek permission to correlate performance with
usage/non-usage of materials and with perceptions of usefulness.

Results & Discussion

The survey was handed out to 457 studentsin classtime. The response rate was 77%. The students
responding to the survey were considered to be representative of the entire cohort (n=1300) in that 66%
of respondents were female and 34% male (the total class cohort is 67% female and 33% male); 77%
were in science-based degrees (81% for the entire cohort); 54% had previously taken biology in their last
year at school (50% for the entire cohort) and 88% were school |eavers (84% for the cohort). In addition
the final mean mark for the respondents was 64% (range of 27-91%) whilst the entire cohort final mean
mark was 64% (with arange of 27-94%).

Students were asked if they had used the summative and formative assessment materials and how useful
they had found them in supporting their learning in the course. Table 2 shows the level of use and
perceptions of usefulness for the various assessment materials.

Participation ratesin all compulsory assessment tasks were high (97-99%). Student participation in the
formative assessment opportunities was much lower, with approximately 20% of students not using the
SAMs or the weekly self-test quizzes. With the mid course practice exam 97% of the students took the
exam (it was a supervised timetabled class activity) but at the time of the survey only 28% of the students
had marked it in their own time from online or offline materials. This non-use of both offline and online
resources mirrors data previously obtained about the use of online resources by Oliver & Omari (2001)
and with first year biology students (Peat, et al. 2002) and with the use by our first year students of
offline materials (unpublished). Generally speaking, most of the students who had attempted or
completed the various assessment resources found them to be at least useful, if not extremely useful.
However, students responded less positively to the summative resources (weekly quiz, report and poster
presentation) than to the formative resources (mid-course exam, self-assessment modules and weekly
self-test quiz).

Per centage of responses from students who
completed/attempted the materials
Did not use/ Not useful Useful Extremely
Did not do (%) useful
Summative
Weekly quiz 2 10 64 26
Water quality report 3 23 68 9
Group poster/oral 1 25 63 12
presentation
Formative
Taking mid course 3 4 52 44
practice Exam
Marking mid course 72 n/a n/a n/a
practice exam
Self-assessment 21 5 63 32




modules

Weekly self-test
quiz

18

8 75

17

Table 2: Use and perceived usefulness of assessment materials

Students were asked to indicate which of three categories best represented their use of the formative
assessment resources and thisis shown in Figure 1. Students mainly indicated that they used these
formative assessment resources for revision and consolidating knowledge rather than learning new

knowledge.
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Figure 1: Perceived usefulness of formative assessment resources for supporting learning and
understanding

Open-ended questions on the survey investigated students’ perceptions, from students who used the
resource, on how using the formative assessment resources helped them in their learning. Each set of
responses was independently thematically categorised and is reported in Table 3.

Category Mark practice Use self-assessment | Use weekly self-test
exam % * modules % quizzes %

Awareness of own 54 18 17
understanding
Consolidate/enhance 9 28 41
understanding
Revision 6 30 32
Exam 27 6 4
structure/expectations
Measure of ability 3 - -
Gain new information - 10 -
Find out what need to - - 6
learn
Novelty of using - 9 -
different resource
Totd 100 100 100

* whilst nearly al the students did the practice exam (it was supervised in alab class), only 28% had
marked it at time of survey

Table 3: Sdlf-reported usage of formative assessment resources



Thedatain Table 3 supports the information presented in Figure 1 which indicates that students found
that the self-assessment modules and the self-test quizzes most useful for revision and consolidating
knowledge/enhancing understanding.

In addition the open-ended responses indicated that the self-assessment modules and the self-test quizzes
were useful in highlighting an awareness of their understanding/lack of understanding of the course
content. It isalso interesting to note from Figure 1 and Table 3, that students report the use of self-
assessment modulesis a so associated with gaining new knowledge. Thiswas not an overt design feature
of these resources (Peat, 2000), but it has previously been reported by students (Peat & Franklin, 2002).
Figure 1 indicates that students taking the mid course practice exam (97%) perceived it was most useful
for revision and consolidating knowledge, whereas those students who had actually marked the practice
exam (27%) found marking it most useful for indicating an awareness of their understanding/lack of
understanding of the course and in giving them an idea of the final exam structure and expectations
(Table 3). Thusisseemsthat both taking and then marking the mid course practice exam assistsin
multiple aspects of student learning. We need to put into place a mechanism that encourages marking it
to maximise its benefit to students.

Students responses to the more general question “How did the formative assessment resources help in
your learning?’ are captured in the following quotes:

They test what you do and don’t know, but in a pressure-free environment.

| feel that because it's non-compul sory we have more freedom of choosing when to do them. Thisis good
because everyone studies at a different pace.

They made it fun being non-compulsory.

Student who did not use a particular formative assessment resource were asked to explain their reasons
for non-usage. Table 4 summarises their responses. Students indicated that time, motivation or
awareness of the resources was the primary reason for non-use, however, some indicated that they would
use them later for revision.

Category Self-assessment Weekly self-test Marking practice

modules quizzes exam

No time (yet) 43% 37% 34%

No motivation/lazy 21% 38% 11%

Do later for revision 15% 12% 18%

No Internet/computer 9% -- 22%

access

Prefer other resources 7% - -

Not know exist 5% 13% -

Not get back -- -- 15

Table 4: Self-reported reasons given for not using a formative assessment resource

Pearson’s correlation was used to investigate links between student use and perceptions of usefulness of
the various offline and online assessment resources provided in the course and final performance (Table

5),

1 2 3 4 5 6 7 8 9 10

1. Final mark 1.000 | .006 .383** | .106 -.002 | -.001 | .104 -.025 | -.025 | -.058
n=338 0 917 .000 .052 .966 .982 .057 .652 .651 .285
2. Agerange 1.000 | -020 | .021 |.053 |.045 |.017 | 114~ | .068 | -.046
0 .738 .685 314 391 .753 030 .196 .380

3. University entry 1.000 | .012 -.057 | -.029 | .077 -.033 | -.025 | .042
score O |.841 |.330 |.625 |.191 | .572 | 664 | .472
4. Sum-quiz useful 1.000 | .080 | .195** | .113** | 058 | .180** | .010
0 |.128 |000 |.032 | 270 |.001 | 842

5. Sum-water 1.000 | .221** | .077 | .079 | .127* | .020
report useful 0 |00 |.245 |.131 | 015 | 710




6. Sum-group 1.000 | .158** | .067 | .102 | .066
poster/oral useful 0 |003 | 206 |.053 | .209
7. Form-practice 1.000 | .268** | .202** | .166**
exam useful 0 .000 .000 .002
8. Form-SAMs 1.000 | .508** | .177**
useful 0 .000 .001
9. Form-self-test 1.000 | .135**
quiz useful 0 010
10. Marked 1.000
practice exam 0

** Correlation is significant at the 0.01 level * Correlation is significant at the 0.05 level (2-tailed).
(n=358-366) Sum=summative Form = formative

Table 5: Correlations of assessment resources with results and entry grade

There isasignificant positive correlation between students’ final mark in the course and their university
entry score, which is normally expected for afirst year science cohort. Thereisno significant correlation
between the final marks and student use of formative assessment resources. There is a significant
correlation between the various formative assessment resources in that students who found any of them
useful were more likely to have found all of them useful.

The relationship between end of course student performance and use of formative assessment resources
was further investigated. Student performance was clustered into three categories — students with a credit
or above for the final mark (65% and over, i.e. excelling students), students with a pass (50-64%) and
failing students (less than 50%). Table 6 shows the percentage of students within each of the
performance categories who used the formative assessment resources. Interestingly a greater proportion
of the students who failed the course had taken advantage of the formative assessment resources more
than the students who passed!

For mative assessment Failing students | Passgrade students | Excelling students
resource n=33 n=152 n=153
Taking mid course 100% 97% 97%
practice exam

Marking mid course 33% 26% 26%
practice exam

Self-assessment modules 85% 80% 76%
Weekly self-test quiz 88% 83%% 78%

Table 6: Percentage use of formative assessment resources related to student performance categories

Within each student performance category the use and non-use of formative assessment resources was
compared with the mean mark for each category of students. Table 7 shows that there is no apparent
difference in any of the student categories for final performance outcome for students who did or did not
use the various formative assessment resources, thus using the formative assessment resources and
finding them useful is not a predictor of learning outcomes for any of the three student performance

categories.
Mean mark and range (%)
For mative assessment Usage Failing Pass grade Excelling
resource students students students
Marking mid course Marked 43 (23-49) 58 (50-64) 74 (65-91)
practice exam Not marked 46 (37-49) 58 (50-64) 74 (65-91)




Self-assessment Used 45 (23-49) 58 (50-64) 74 (65-91)
modules Not used 44 (37-49) 58 (50-64) 73 (65-87)
Weekly self-test quiz Used 45 (23-49) 59 (51-64) 75 (66-91)

Not used 45 (37-49) 59 (52-64) 75 (66-91)

Table 7: Use and non-use of for mative assessment resour ces — effect on final marks
Implications for teaching and learning

Our dataindicate that at this stage in their degree program, the majority of this cohort of students
perceives the use of online and offline assessment resources as beneficial to their learning. However,
there appears to be no differential effect of these resources on their performance as measured by their
final mark. The current study indicates that the reasons some of the students do not use the assessment
resources are not academic but ones associated with how they prioritise their use of time.

It appears that higher achieving students used the formative assessment opportunities less frequently than
lower achieving students, possibly because they do not need the extra support. It has been shown
(Entwistle, Hounsell, Macaulay, Situnayake & Tait, 1989) that an important contributing cause of failure
of first year studentsis an absence of feedback on progress and thisis also cited as a reason to discontinue
(Mclnnis, et al., 1995). Aswe are currently providing a variety of assessment resources with what we
believe to be relevant feedback we are concerned that these resources are not having the desired impact
on student learning. Thus the worrying aspect of our results is that, although the poorer students are
trying very hard and more of them (compared with the more successful students) are using the formative
assessment resources provided, we do not appear to be helping them. Thisisin contrast to the reports of
Buchanan (2000) and Zakrzewski & Bull (1999) who showed that the use of formative tests before
summative examinations increase the grade point of students. We, asteachers, need to demonstrate to
our students how to use our resources to their advantage. Perhaps to do this we may need to review our
feedback and ask ourselvesisit good enough?
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