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ABSTRACT
This study carried out at the University of Papua New Guinea investigates undergraduate medical
imaging science (MIS) students’ perceptions of the usefulness of individualised feedback using a rubric.
In the first semester of 2017, 15 fourth year students in the research proposal design course were
assigned to an assessment rubric, which comprised a detailed description of how their work was to be
graded. Students were instructed to submit an initial draft of their writing. Electronic feedback was then
provided to support the revision process. The benefits of the rubric and feedback were evaluated at the
end of the semester using a paper-based survey, which provided participating students with the
opportunity to critically reflect on the learning experience. The majority (93.3%) of the students were
satisfied that the feedback on their draft proposal assisted their understanding on research
methodology concepts which informed their progress with respect to achieving the assessment learning
outcomes. This study has demonstrated that the use of a rubric as a formative assessment tool has
had a positive impact on students’ learning experience. Reflection on the results of this study will lead
to further refinement of the existing rubric and the development of others.
Keywords: assessment rubrics, formative assessment, summative assessment, effective feedback
mechanism, medical imaging, Papua New Guinea

INTRODUCTION:
Effective Feedback Mechanisms in Higher

performance and achievement. The traditional

Education:

form of feedback typically comprises written

Feedback in higher education is an important

comments

aspect of enhancing student learning, and

highlighted several problems associated with

utilises various strategies; to improve academic

written feedback that are widely recognised in

[1].

However,

McCarthy

[1]

38

Pacific Journal of Medical Sciences Vol. 20, No 2, April 2020

ISSN: 2072 – 1625

higher education literature including the focus

significant aspect of the assessment process in

on mechanical aspects of the submission

terms of elevating student performance and

rather than concentrating on the core of the

achievement [1-3]. Giving timely and effective

work; vague and inconsistency in the quality

feedback has been widely supported and

and quantity of feedback across markers,

recognised in higher education [1-4]. There are

which should be managed by a moderation

many advantages in giving fast, effective

process. With universities moving to electronic

feedback to students to improve their learning

marking as opposed to traditional handwritten

in terms of both the formative (performance)

feedback, issues with illegibility of written

and summative (achievement) assessment

feedback has largely been negated.

tasks. There are seven key conditions

In response to the problems associated with

necessary for assessment to support student

written feedback, McCarthy [1] outlined two

learning, which relate to feedback. Feedback

main alternatives applicable to both summative

must be given often enough, and in enough

and formative assessments. These are the use

detail, to be truly formative; should focus on

of audio and video feedback. Both audio

students’ performance, not their characteristics;

feedback, as well as, other video-based

must be timely enough for students to have

learning techniques, has been demonstrated to

time to use it to improve their learning; should

have been successfully incorporated into

be appropriate in terms of what the assessment

teaching and learning in higher education [1].

is actually designed to achieve; should relate to

McCarthy [1] noted advantages of using both

students’ understanding of what they are

the audio feedback and video feedback

supposed to be doing; must actually be

including both files providing a permanent

received by the student; and should be acted

record, which can be stored on a USB

upon by the student [2, 3]. Of these conditions,

(Universal Serial Bus) flash drive or if written

ensuring action by the student is usually out of

printed out and reviewed at the students’

the control of the academics.

convenience.

Students should also make use of the feedback

Feedback can potentially be found in every

process to enhance their learning, rather than

aspect of a well-designed curriculum: through

expecting the academic to provide all the

self-reflection in lectures, group discussions in

answers. Brown and Race [4] highlighted four

tutorials, guided readings, interaction with staff,

key strategies that can help students to make

and assessment [2]. It is well-known that

use of feedback. Of these four, the two most

assessment is important to student learning in

important include giving students marks only

higher education, and that feedback is a

when they have tried working problems out
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themselves thus, making use of feedback given

not punitive, and enables students to advance

on their work; and getting students to make

their understanding through making mistakes

judgments on their work, by filling in a short

then learning to correct or avoid them.

self-assessment questionnaire before they

Summative feedback is the final judgment on

submit the work [4].

student achievement [2].

These authors [4] identified seven key

While there are good feedback practices

approaches that can save staff time when

promoted by higher education worldwide to

assessing, however these tend to involve

enhance student learning (and teaching), it is

additional time and skill in the design process.

also important to recognise the obstacles of

Three of these are applicable to a small cohort

feedback that may hinder students’ learning.

of students and require prompt and efficient

For example, students should be provided with

feedback to individual students, rather than

clear assessment criteria to guide their work

inform a large cohort of students. They include

(and therefore their learning); assessment

the use of assignment return sheets, showing

criteria should be carefully designed to guide

how marks link to learning outcomes, and

student learning and ensure they are being

enabling students to indicate the extent to

accurately assessed on how well they have

which

mastered those learning outcomes [2, 5].

criteria

have

been

achieved

by

completing the Likert scales. The scale ranging

Other obstacles of feedback that academics

from “fully met” through “partly met” to “not yet

should be aware of in higher education include

met” and so on. This may also include the

the decrease in the level of motivation to learn

importance of providing model answers which

by students’ due to sole focus on their final

demonstrate good answers, and explaining

grades; students are strategic workers and if a

why they are good; and to incorporate

piece of work is not assessed, they are often

elements of self and peer review, particularly

reluctant to engage it. By definition, formative

formatively, so that students can measure the

results should never be a part of the final

quality of work by applying criteria to each

grade. If they do, they are not formative. As

other’s and their own work [4].

such, academics should be cautious about

Feedback can be of two types: formative and

over-representing formative results in the final

summative which are essentially based on the

grade [2]. It is very important for teachers in

same concept. According to Naylor et al. [2]

higher education to minimise the obstacles of

formative feedback is constructive and used to

feedback

improve learning (and teaching); occurs during

incorporating good feedback practices in their

learning so students are able to act on it and is

curriculum to enhance student learning.

in

higher

education,

while
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Significance of Assessment Rubrics in

period, or at the end of the semester, to assess

Higher Education:

what has been learned and how well it was

Students in higher education can improve in a

learned [1]. It can be utilised as assessment

summative assessment task when provided

for learning if it is structured properly. McCarthy

with three main resources: a detailed, well-

[1] noted the importance of rubrics used for

structured marking rubric (criteria); feedback

summative

through comments from both academics and

student’s overall achievement. Rubrics include

their peers; and through the students’ own self-

a set of standards, expectations or criteria,

reflection and self-assessment [1, 4, 6]. The

which can be provided to students before they

role of formative assessment using rubrics,

start working on the assessment task so that

needs careful design and planning to ensure

they are aware of the key criteria and their

that: key learning outcomes are addressed;

subsequent weighting. Rubrics are also utilised

engagement in the tasks prompts the kind of

by academics during the marking and feedback

learning most desired; the task is timed to

stages, leading to an objective final grade, by

ensure that there is an opportunity for students

following the same criteria students used to

to benefit from the comments they receive; and

complete the project [1].

that there is time within the semester to put

Therefore, the three key components that

their learning into practice in subsequent

should be included in a well-structured rubric

activities [6]. This important information in a

as part of both formative and summative

formative assessment is best integrated into a

assessment include: the criteria; level of

well-structured rubric so that students can use

performance; and descriptor [7, 8]. Of the three

it to enhance their performance as independent

key components, the level of performance

learners, rather than depending solely on their

determines the score, final grade or mark that

lecturers’ comments.

reflects the summative assessment.

Summative

assessment

task

in

higher

assessment

to

determine

a

Formative Assessment Using Rubrics to

education leads to the final grading to

Support Improved Learning:

determine the overall success of the student.

The use of standard rubrics as a formative

Summative assessment refers to “grades or

assessment tool has been widely used in

marks that are collected and weighted within

higher education to enhance student learning

and across course units to provide an account

and achievement. Lipnevich et al. [8] focus on

of a learner’s overall performance in a program

the three feedback conditions using the

of study” [6]. Summative assessments are

exemplar and /or the rubric as a form of data

given to students at the end of a set time

collection to determine student performance in
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their learning experience. They also pointed out

formative assessment tool to achieve the

the importance of providing effective formative

learning outcome of the Research Proposal

feedback to improve undergraduate student

Design course. The final year MIS students

writing

by

used the formative assessment rubric as a form

revealed

of feedback strategy to enhance their research

significant improvements in three of the five

proposal writing skills. Thus, the major

learning

after

objective of this research was to investigate

implementation of the new lesson evaluated

students’ perceptions of the usefulness of

using a grading rubric. Osterbur et al. [10]

individualised feedback using a detailed

focused on student recall of electronic and

marking rubric.

performance.

Strangman

and

Another

Knowles

outcomes

study

[9]

before

and

handwritten feedback as a form of formative
assessment.

They

noted

that

student

METHODOLOGY:

consumption and recall of feedback are

This study was carried out in the discipline of

necessary

successful

Medical Imaging Science in the SMHS UPNG.

formative assessment. They also found that

All the fourth year students registered for the

students who preferred or received handwritten

“Research Proposal Design” course during

feedback recalled more feedback (quantity), as

semester one in 2017 academic year were

compared to those who received electronic

eligible to participate in this research study. All

feedback with more accurate (quality) recall

the students consented to participate. As part

comments. Therefore, there is great value in a

of the course requirements, students were

formative assessment using rubrics to support

asked

improved learning.

demonstrating their basic understanding of

Our present study assesses the use of rubric

research methodologies used to conduct

and formative assessment of students in

research in the field of diagnostic radiography.

Medical Imaging Science (MIS) in University of

Prior to the assignment, a lecture was delivered

Papua New Guinea (UPNG).

on research methods and proposal writing

Research Problem and Aim of Study:

stages. Information provided in the assignment

Currently there is no published study of the MIS

guidelines included a list of criteria delineated

program in UPNG that has examined potential

in an instructional rubric for the assignment,

benefits of using marking rubrics as a form of

with detailed description of five performance

feedback

levels [8].

preconditions

for

assessment

of

of

students.

to

write

a

research

proposal

Therefore, to address this and other issues, a

Students were assigned to only one feedback

rubric was designed and implemented as a

condition: Rubric, in which students received a
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detailed description of how their work would be

RESULTS:

graded, broken down by different levels of

Of the 15 students enrolled in the Research

performance [7, 8]. Upon receiving feedback,

Proposal Design course in semester one 2017

each student was encouraged to use the

academic session, 11 (73.3%) were male and 4

materials to revise and resubmit their write up.

(26.7%) were female students. The age range

As part of the procedure for the course, the

of all the students was 20-24 years. The survey

students were told to submit their first draft of

response rate was 100%.

their writing on a specified date, and then

Rubric helpful in preparation for proposal

course materials would be hand delivered to

writing task:

them to support the revision process. They

Eight students (53.3%) “Strongly agree” and

were also given a specific date to submit their

five (33.3%) “Agree” that the rubric was helpful

second draft. The mark allocated for the

in their preparation for the proposal writing task

proposal

(Figure 1).

was

based

on

their

revised

submission. The score on the final proposal

Content and course learning outcome

accounted for 10% of their overall grade in the

(CLO):

course. Finally, the students were asked to

The majority (80.0%) of the students “Agree”

provide written feedback through a survey on

that the content covered in the rubric supported

their perceptions of the benefit of the rubric.

the attainment of the CLO, with one student

Participation in the survey was voluntary and all

(6.6%) “Strongly agree” (Figure 2).

responses were anonymous.

Feedback

Data collection and analysis:

progress:

Analysis of the results of the survey was by

Eight students (53.3%) “Strongly agree” that

descriptive statistics [11] and thematic analysis

feedback on their research proposal drafts

[12, 13]. The responses of the participants’

using the rubric provided them with information

were also analysed using both quantitative and

about their progress with respect to achieving

qualitative methods as part of mixed method

the CLO. Six students (40.0%) had slightly

approach [11] where both closed-ended and

different perception and “Agree”. One student

open-ended questions were asked.

(6.7%) “Strongly disagree” opposed the notion

Ethical considerations:

of feedback using rubric in enhancing research

Ethical approval was granted by James Cook

proposal writing skills (Figure 3).

University

Student consultation times and reviewing of

Research

approval number H7065.

Ethics

Committee;

using

rubric

and

student

assessment drafts using the rubric:
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Four students (26.7%) strongly agree and six

the learning outcome in the rubric enabled

students (40.0%) agree with the time dedicated

them to focus and improve in their proposal

during individual consultation in using the rubric

writing task: “The different content described for

to review their proposal drafts. A small number

each part of the proposal within the rubric was

of students (13.3%) indicated that the

very useful. This helped me to better improve

consultation

of

my proposal writing” (Student 1). “The most

assessment drafts using the rubric was not

useful aspects of the marking rubric are the

sufficient, while another two students (13.3%)

detail content and the weightings of the rubric

were uncertain with their responses neither

itself. These provide clear understanding as to

agreeing nor disagreeing. Only one student

how we are marked and which areas we need

(6.7%) indicated a negative perception towards

to improve on” (Student 2). “The marking rubric

consultation

is useful because it helps me to achieve the

times

and

times

the

and

review

reviewing

of

assessment drafts using the rubric (Figure 4).

learning outcome in line with the content so

Feedback

that I could satisfactorily complete my work”

and

final

grading

assisted

students’ understanding to perform better:

(Student 3). “The aspects that were most useful

All but one of the students reported that

was having a wide range of areas under each

feedback and final grading assisted their

level of assessment where the student can see

understanding to perform better. Six students

where he/she can do much better by including

(40.0%) strongly agreed that feedback and

many information under certain topics” (Student

grading of their final research project proposal

4).

assisted their understanding of key concepts to

When

perform better in future proposal writing tasks

mechanism, students appreciated that the

with eight students (53.3%) who provided a

academic’s feedback and highlighted areas in

positive response and agreed (Figure 5).

the rubric were given on time and assisted

Key advantages of the rubric and future

students to understand key concepts in writing

resources to support students’ learning in

research proposal: “Feedback on my proposal

this course:

drafts assisted my understanding of key

Other advantages of the rubric as well as future

concepts in research proposal writing” (Student

resources that might support students’ learning

5). “The highlighted areas with description of

in this course were highlighted as the main two

what to write really help me to complete my

themes by the students. They suggested that

proposal” (Student 6). “The timely feedback

the logical arrangement of each of the

from the proposal using the rubric was useful to

contents, level of assessment, weightings and

help me improve in future written tasks”

discussing

effective

feedback
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(Student 7). “The other thing is the area that we

Some

students suggested that different

need to improve on are also highlighted this is

sections of the research proposal, marking

truly helpful” (Student 8).

rubric and basic research writing skills should

Students were also given the opportunity to

be taught in class apart from the Research

provide suggestions for future resources that

Proposal Design course: “It is recommended

might support their learning in this course. Few

that the coordinator should go through the

students stated that some exemplars of

marking rubric in class and explain as some

proposals and rubrics should be provided to

students do not really understand the content

them: “Provide past proposals and rubrics to

of the paper instead of just giving it to students

students to better assist him/her to improve in

for reading” (Student 12). “We need to at least

their writing tasks” (Student 9). “Provide an

have few sessions on basic research writing

example on how to use a rubric using past

and rubrics more to give us a good foundation

exemplars” (Student 10). “This is my first time

of writing research following a standard way”

to use a rubric, therefore I suggest past

(Student 13). “For more understanding, each

proposals should be provided with the rubric

rubric item should be given one at a time for

and explained earlier on how to use them”

each week as for more understanding of what

(Student 11).

is required for that specific component”
(Student 14).

Figure 1: Helpfulness of rubric in preparation for proposal writing task
Nil Response

6.7

Strongly Agree

53.3

Agree

33.3

Neither Agree nor… 0
Disagree

0

Strongly Disagree

6.7
0

10

20
30
40
Frequency of Responses (%)

50

60
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Figure 2: The rubric content supported the course learning outcomes
Nil Response

0

Strongly Agree

6.6

Agree

80

Neither Agree nor Disagree

6.7

Disagree

0

Strongly Disagree

6.7
0

20
40
60
80
Frequency of Responses (%)

100

Figure 3: Feedback using rubric and supported students’ progress
Nil Response
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6.7
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Figure 4: Student satisfaction with length of consultation times and reviewing of assessment
drafts using the rubric

Nil Response

0

Strongly Agree

26.7

Agree

40

Neither Agree nor Disagree
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Figure 5: Feedback and final grading assisted student’s understanding to perform better

Nil Response
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DISCUSSION:

in the rubric criteria and CLO in reference with

Rubric helpful in preparation for proposal

the UPNG Course Handbook [14].

writing task:

Furthermore, the strong alignment between the

The majority (86.6%) of the students found the

content and the CLOs in the rubric reflects a

rubric to be very helpful in their preparation for

constructivist approach in terms of emphasising

the proposal writing task. The findings in this

student-centered, active learning strategies

study are supported by a study by McCarthy [1]

through project work, research-based learning,

on students’ learning experiences using three

problem- and enquiry-based learning methods

different feedback mechanisms and their

[15, 16]; and the integration of graduate

assessment criteria. Any form of feedback

attributes in terms of communication skills and

mechanism should always be provided with an

critical thinking skills [17, 18]. Students were

assessment

students’

able to clearly link the content and the learning

understanding in preparation for any written

outcome with their marks, which provided a

task, and to further support students’ in

positive learning experience for them as a

enhancing their learning in the specific

result.

assessment task.

Feedback

Content and course learning outcome

progress:

(CLO):

The majority (93.3%) of the students were

In terms of the alignment between the content

satisfied that feedback on their proposal drafts

and CLO, majority (80.0%) of the students

using the rubric provided them with information

responded positively that the content in the

about their progress with respect to achieving

rubric supported the attainment of the CLO.

CLOs. This positive response reflects the

This response is supported by Brown & Race

effectiveness of formative feedback by the

[4] who noted seven key approaches that can

academic to enhance students’ learning as

save staff time when assessing, but tend to

evidenced through higher education elsewhere

involve additional time and skill in the design

[1-4, 8, 10]. Furthermore, students were

process. One of these key approaches

provided timely feedback twice in a semester

addresses the use of assignment return sheets

using the rubric for formative (draft revision)

with criteria, demonstrating the alignment

and summative (final grade) assessments. This

between marks, content and learning outcome

approach in providing timely feedback using

[4]. In support of Brown and Race’s [4]

the rubric when the student needed it appears

statement, the researcher aligned the content

to have had positive impact on their

rubric

to

assist

using

rubric

and

student

experience.
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Student consultation times and reviewing of

At the end of the semester, most of the

assessment drafts using the rubric:

students were satisfied that feedback and final

Students

had

varied

reactions

towards

grading assisted their understanding to perform

individual consultation times with the academic

better.

and the review of their assessment drafts using

integrated summative assessments which were

the rubric. Although, 66.7% of the students

given to students at the end of a set time

appreciated

during

period, or at the end of the semester, to assess

individual consultation in using the rubric to

what has been learned and how well it was

review their proposal drafts, the others

learned [1]. With respect to the assessment

provided a negative response towards the

task being considered, the 93.3% of the

consultation times.

students indicated that feedback and grading of

Considering this response, the varying time

their final research project proposal assisted

frames associated with delivering timely

their understanding of key concepts to perform

feedback during individual consultation may not

better in future proposal writing tasks. This

be applicable to these few students due to the

positive response reflects the commitment of

teaching workload of staff [15, 19] and the

staff towards utilising the assessment rubric

students’ enrolment in other courses within the

during the marking and feedback stages, by

program.

Furthermore, some students may

following the same criteria students used to

themselves have responded late to feedback

complete the project, leading to an objective

from both the staff, and through their own self-

final grade [1, 18].

reflection and self-assessment using the rubric

Key advantages of the rubric and future

[6]. Late responses to feedback by students

resources to support students’ learning in

may have a negative impact on their

this course:

experience. However, it should be noted that

The key advantages of rubric use were related

the proposal writing task in the rubric was timed

to the detailed format of the rubric in terms of

to ensure that there was an opportunity for

the constructive alignment between the criteria,

students to benefit from the comments they

level of assessment, marks, CLOs, and the

receive; and that there was time within the

logical arrangement of each section and

semester to put their learning into practice in

category of the proposal’s subtitles, which

subsequent activities [1-4, 6].

enabled students to focus and improve in their

Feedback

the

and

time

final

dedicated

grading

assisted

students’ understanding to perform better:

This

final

assessment

process

proposal writing tasks. The positive response to
the use of rubric reflects authentic assessment
to promote student learning [4, 6, 9, 15, 20]. In
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addition, a final key advantage related to timely

meticulously as it was a new learning

feedback [1-4, 6] in terms of staff feedback,

assessment criteria tool; both for them as

marks and highlighted areas, which assisted

student and the researcher. Reflection on these

students’ understanding of key concepts in

assessment tasks over time and engaging

research proposal writing tasks. The results of

further with the literature around marking

this study highlight significant advantages of

tools/schemas will lead to the refinement of the

rubric use and indicated that the detailed

existing rubric and the development of others.

constructive alignment of content, CLO and
grading in the assessment rubric, along with its

CONCLUSION:

timely delivery of feedback, can have a positive

This study has demonstrated that the use of a

impact on students’ experience within a course

rubric as a formative assessment tool has had

and their subsequent development as learners

a positive impact on MIS students’ learning

[1, 15].

experience. In particular, the detailed format of

Some students also suggested that past

the assessment rubric and the successful

exemplars of proposals and rubrics should be

achievement of the learning outcomes with

provided in the future. This response is

timely feedback have allowed students to have

supported by Lipnevich et al. [8] who reported

a positive learning experience in terms of

on the use of exemplars and detailed rubrics as

improving their proposal writing task. In

formative

results

addition, most of the students were satisfied

demonstrated that students who were provided

that feedback and final grading at the end of

with both rubrics and exemplars showed

the semester assisted their understanding to

significant

perform better in this course.

assessment.

improvement

Their

in

their

writing

performance. Considering this response, the

Despite these positive learning experiences,

authors aim to provide model answers which

the students had varied reactions towards

demonstrate good answers, and explain why

consultation times with the staff in reviewing of

they are good for the students [4]. It should

their assessment drafts using the rubric. These

also be noted that students were taught the

varied reactions from the students may be due

concepts of proposal writing in class but were

to other factors such as teaching workload of

not formally instructed on the use of rubrics.

staff and the students’ enrolment in other

Although, instructions were given to the

courses within the program, which are beyond

students at the time of this study regarding the

the staff and the students’ control.

use of rubrics, they were not taught on how to

Furthermore, although students emphasised

use the different elements in a rubric

the importance of using past exemplars of
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proposals and rubrics, a comparative study in
future could evaluate the effectiveness on
students’ performance by comparing those

3.

receiving rubrics and exemplars before working
on their assignment to those who receive
rubrics and exemplars after submitting revised
versions of their draft. Reflection on the results

4.

of this study will lead to further refinement of
the existing rubric and the development of
others.
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