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Objective. To assess pharmacy students’ perceptions of the benefits and utility of a novel online
reflective-writing tool.
Methods. After completing a required Academic Writing Analytics (AWA) workshop, Master of
Pharmacy students submitted a reflective writing assignment in the AWA web application. A six-item
survey was administered to students prior to and immediately after using AWA.
Results. Sixty students volunteered to participate in the study; however, only 39 students provided a
pseudonym that allowed their pretest and posttest to be matched. A comparison of students’ responses
on the pretest with those on the posttest, which was administered four weeks after the workshop,
suggest a noticeable increase in agreement with AWA’s benefits as an effective, online tool for
improving their reflective learning skills.
Conclusion. This novel online tool has the potential to assist pharmacy students with self-critiquing
and improving their reflective writing assignments prior to submission. Furthermore, as the elements of
reflection are transferable, this tool has the potential to be used in other educational contexts.
Keywords: reflective practice, evaluation, assessment, reflection, pharmacy education

is considered essential to the professional development of
the pharmacy practitioner.23,24 Through reflective writing
processes, many health professions schools are assisting
students with learning how to critique their own practice
skills in order to improve their future practice.16,19,25,26
However, the assessment of student performance on reflective tasks requires careful consideration and a clear
understanding of the purpose and aim of these exercises.11,27 If one of the primary aims of reflection is for
students to be able to self-critique their professional practice skills, then an online tool that promotes this process,
provides timely feedback, and can be used at any time
may be beneficial.
Students’ reflective writing can be stimulated by formative feedback provided by their educators.28 The sooner
students receive feedback after submitting an assessment,
the greater the effect the feedback has on their future learning.29,30 However, with increasing numbers of students enrolled in higher education and increasing time constraints
for academics as they balance teaching and research responsibilities, providing individual formative feedback to
each student regularly or in a timely manner is often not
possible.31 This poses problems for students who require
more assistance with a task, particularly one as challenging
and confronting as reflective writing.

INTRODUCTION
Pharmacy educators acknowledge that reflectivelearning processes are not inherent or intuitive skills.
Instead, they are skills that are only acquired through
education and practice.1-4 Developing reflective skills assists pharmacy students to perform better academically5,6
and make better clinical decisions,5,7-9 Additionally it
may enhance self-directed learning.10 These skills are
also essential for pharmacists to be able to self-critique
particularly in professional practice.11,12 Furthermore,
the importance of reflective skills is not restricted to the
pharmacy profession. They are equally important in other
health settings, including nursing, medicine, physical
therapy, and other allied health specialties.9,13-21
Reflective writing is not an easy skill to develop and
differs greatly from other forms of writing.1 Studies have
shown that students perceive reflection and reflective
writing as a challenging and confronting task, particularly
as it involves an introspective aspect and has personal
elements.11,22 Despite this, mastering the art of reflection
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There is a growing interest in integrating reflectiveskill development within health education contexts. Furthermore, self-directed learning is an important skill for
graduate students as well as health professionals. This,
coupled with faculty members’ time constraints to provide students with consistent formative feedback was a
catalyst for the development and launch of a novel online
tool in the pharmacy curriculum.32
Academic Writing Analytics (AWA) is a web application designed to provide immediate formative feedback
to students on first drafts of their reflective-writing
assignments. The app was developed by the Connected
Intelligence Centre (CIC), University of Technology
Sydney, in collaboration with Xerox Research Centre
Europe (XRCE) and academics from diverse disciplines
at the University of Technology Sydney (pharmacy, business, ecology, law, and engineering).
Academic Writing Analytics utilizes a range of natural language processing (NLP) techniques to analyze
student writing. Natural language processing involves
the use of computer algorithms to identify and extract
specific features from human language text. These include syntactic features that describe the structure of the
text and lexical features based on the words that are used,
as well as features intended to capture semantic information. These features are used to identify high-level concepts, which in turn can be used as a basis for providing
feedback to the student.
A prototype of AWA was evaluated for its precision and accuracy. The results of that evaluation in
which computer output was compared with human annotations was encouraging.31 In particular, a second
iteration showed promise comparing the parser output
(analysis of syntactic features, computer language) with
the human annotators of reflective statements among a
group of students. Three hundred twelve reflective writing pieces (containing 2366 sentences) from Georgetown University (GU) were analyzed and coded.
Coding elements used Carol Rodgers’ reflective model
drawn from the work of Dewey and colleagues33 to
distinguish between shallow and deep reflection. Coding consisted of a review of assessment rubrics and independent coding by academics and linguistic graduate
students, with a follow-up discussion and shared agreement. Using well-established metrics in classification
methodology for precision, recall, accuracy analysis
of the comparison between parser output and human
annotations showed that accuracy did not decrease significantly with the second iteration compared to the first
iteration. This showed promise with regards to reliability of the tool as the first iteration only analyzed 30 reflective pieces containing 382 sentences while the

second iteration analyzed approximately 10 times as
many reflective pieces as the first.31
This study aimed to identify pharmacy students’ perceptions of the benefits and utility of using a novel, online
tool to provide formative feedback to them prior to submitting their reflective writing tasks for summative assessment.

METHODS
The AWA tool provides students constructive, formative feedback on drafts of reflective writing.32 This
feedback is provided on screen in the form of tags
(color-coded symbols) and bold type to indicate reflective writing elements. The AWA is not used for summative purposes and hence does not provide a score of
student performance.31 As no grade is given, the user’s
focus is directed toward learning with regards to the
writing task and incorporating reflective elements into
their writing. As AWA’s output was drawn from the
literature and grading rubrics grounded in the reflection
process, AWA’s output uses terminology aligned with
the summative reflective rubric. Students can access the
tool at any time, which may be particularly useful for
when they are on experiential placement and require
timely feedback, or in rural or remote areas where faculty members may not be available to provide feedback.
Using AWA requires students to enter their reflective
text into a text box in the web interface or upload a file.
The student submits the text and within seconds a reflection feedback report is provided. The AWA web application sends the text to a text analytics pipeline (TAP)
to be analyzed using the aforementioned NLP, resulting
in analytics based on the input text. The resulting analytics are rendered by the web application in the form of
a feedback report for the students to review. An example
of the feedback AWA provided on an actual pharmacy
student’s reflective statement is provided in Appendix 1.
Primarily, feedback is provided through annotations in
the text in the form of visual tags. This is accompanied
by some textual feedback underpinned by the literature,
ie, theories about the reflective process and drawn from
grading rubrics31,32 prompting the writer to self-critique
their reflective writing. Three primary tags (color-coded
symbols) were developed based on the theoretical conceptions of reflection, reflexivity, and reflective writing:
a blue square tag (context) indicates reflection on initial
thoughts and feelings about a significant event, situation,
or experience; a pink circle tag (challenge) represents
challenges within the reflective process, and a green triangle tag (change) represents a higher-order thinking
process that indicates students have made a shift in
1261

Downloaded from http://www.ajpe.org by guest on April 7, 2020. © 2019 American Association of Colleges of Pharmacy

American Journal of Pharmaceutical Education 2019; 83 (6) Article 6800.
perspective that will lead to change in behavior, attitude,
or approach to future learning. As the Journal only publishes figures in black and white, the original tags are
described in the example provided only in terms of shape
(Appendix 1). A color version of Appendix 1 can be found
at http://bit.ly/Lucas_AJPE_Apndx1, https://www.youtube.
com/watch?time_continue5162&v5N8O6aIpB2f8, and
https://www.youtube.com/watch?v5vl9fpKtbLfY&feature5
youtu.be.
In addition to the tags, short groups of words or expressions are emphasized with plain lines indicating a
belief, learning, or knowledge; dotted lines indicating
self-critique; and dashed lines indicating strong feelings.
Bolded words indicate deeper reflection, with one or more
of the tagged sentences showing evidence of personal
application. The colored symbols allow the student to instantly recognize the key elements of the reflective process, and a “guidance tab” (not shown in Appendix 1),
which they can refer to at any stage, automatically protrudes onto the interface, prompting and providing students with the meanings for all tags and indicators. The
AWA tool can be used multiple times as students revise
their work prior to submission for final assessment.32
The study was approved by the Research Ethics
Committee of the University of Technology Sydney.
Clinical Practice for Pharmacy is a required six-credit unit
of study offered to first-year Master of Pharmacy (MPharm)
students at the Graduate School of Health-Pharmacy, University of Technology Sydney. This unit of study focuses on
developing reflective practice skills in the clinical environment (experiential placements), and students are required to
maintain an ePortfolio and write about their weekly clinical
experiences using reflective writing processes. The reflective statements are documented in the e-portfolio and
graded midsemester and again at the end of the semester.
The reflective statements are graded using a reflective rubric adapted from the previous work of Tsingos and colleagues (Table 1),11 which was drawn primarily from
Boud’s Stages of reflection34 and Mezirow’s categories of
reflection,35 including elements that use a rubric by Wetmore and colleagues.36
Students (20 years and older; N567) who were enrolled in the unit of study were invited to participate in the
study. A participant information statement (PIS) was provided for students to sign prior to the study indicating that
if they chose to participate, it would not affect their
grades. To maintain confidentiality, the PIS also indicated
the students were to provide a pseudonym on the pretest
and posttest, which would allow researchers to match data
without identifying any students or their responses.
Prior to administering the survey, the course coordinator delivered a required, one-hour workshop to

demonstrate use of AWA. Students were then provided
with a link to an online, anonymous survey (pretest)
where they were asked to provide a pseudonym that
would be retained for use on the posttest. The online survey consisted of six quantitative items rated on a 6-point
Likert-type scale ranging from 15strongly disagree to
65strongly agree. Students were asked to indicate to what
extent they were in agreement with the statements related
to the AWA tool (Table 2). After completing the pretest,
students were instructed to use AWA to write and revise
their weekly reflections for four weeks, and then complete
the posttest.
Data from the completed questionnaires were collated and analyzed by a research fellow working in an
area external to the pharmacy discipline. Data collected
from question 3 was flipped during analysis to represent
the positive orientation of this negative question, ie,
AWA “is unlikely to be a useful tool for pharmacy education.”

RESULTS
Of the 67 final-year MPharm students, 60 volunteered to participate in the study, for a response rate of
90%. Because not all of the students created a pseudonym,
which was required to match the pre- and posttest data,
only 39 pre- and posttest survey instruments could be
matched and analyzed. The average student agreement
to questions 1 through 6 and standard deviations for each
question on the pretest and for the posttest are presented in
Table 2. There was a significant increase from pretest to
posttest in students’ agreement with the following AWA
benefits: assists with self-directed learning (p5.053), is
relevant to pharmacy professional practice (p5.024), and
enhances student confidence in their ability with writing
their submissions (p5.05). Students’ responses to question 3 were also statistically significant (p5.016) (Table
2) indicating AWA as a useful educational tool.

DISCUSSION
This study aimed to identify pharmacy students’ perceptions of the benefits and utility of an online, formative
feedback tool. The study findings support previous research and suggest that the AWA tool has the potential
to assist students with developing their reflective writing
skills by providing formative feedback to them in a timely
fashion.32 The strengths of this study include that students
volunteered for the study and used the tool in their own
time. Also, because the students were asked to provide a
pseudonym to de-identify themselves, the data collected
were likely honest responses. In addition to the fair response rate, a noticeable increase in students’ agreement
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Statement shows no evidence of
integration of prior knowledge,
feelings or attitudes with new
knowledge, feelings or attitudes, thus
not arriving at new perspectives
Statement shows no evidence of selfreflection and self-assessing of
previously held beliefs, assumptions,
approaches and does not relate it to
previous experience
Statement does not indicate
appropriation of knowledge

Stage 4: Integration

Stage 5: Validation:
(“Internal consistency”)
self-assessing our
beliefs, approaches,
assumptions
Stage 6: Appropriation:
internalizing the
knowledge gained in the
learning event by
drawing from an
experience, personally
applied
Stage 7: Outcomes of
reflection

Statement shows little or no reflection
on own work, does not show how to
improve knowledge or behavior and
does not provide any examples for
future improvement

Statement does not provide any links
between new knowledge and previous
knowledge

Stage 3: Association:
relates new knowledge
with previous
knowledge

Stage 2: Attending to
feelings

Statement does not provide a clear
description of the learning event
itself
Statement provides little or no evidence
of personal feelings, thoughts or
reactions

Non-Reflector (0 Marks)

Stage 1: Returning to
experience

Reflective Rubric
Stages of Reflection

Statement shows some evidence of reflecting
on own work, shows evidence to apply
new knowledge with relevance to future
practice for improvement of future
pharmacy practice. Provides examples of
possible new actions that can be
implemented most of the time.

Statement demonstrates self-reflection,
self-assessment of previously held beliefs,
assumptions, approaches, and
occasionally relates it to previous
experience and previous knowledge
Statement shows appropriation of knowledge
and makes inferences relating to prior
inferences and prior experience

Statement provides some evidence of
integration prior knowledge, feelings or
attitudes with new knowledge, feelings or
attitudes and arriving at a new perspective

Statement provides evidence that prior
knowledge may be consistent with new
knowledge gained through this task

Statement conveys some personal feelings,
thoughts or reactions of the learning event
but does not relate to personal learning

Statement provides a description of the
learning event

Categories of Reflection
Reflector (0.5 Marks)

(Continued)

Clear evidence of reflection includes, with
relevant examples: A change in behavior
or Development of new perspectives as a
result of the task, Application of new
knowledge feelings, thoughts, opinions, to
enhance new future clinical pharmacy
experiences and Details of progress
towards attaining a given competency

Statement provides a description of the
learning event chronologically and clear
of any judgments
Statement conveys personal feelings,
thoughts (positive and or negative) and
reactions of the learning event and relates
to future personal learning
Statement clearly relates new knowledge
learned with previous knowledge and sees
how accommodating new knowledge will
assist with future clinical pharmacy
practice
Statement clearly provides evidence of
integration of prior knowledge, feelings or
attitudes with new knowledge, feelings or
attitudes, thus arriving at new
perspectives.
Statements clearly conveys self-reflection
and self-assessment of previously held
beliefs, assumptions, approaches,
consistently relating it to previous
experience and previous knowledge
Statement clearly shows evidence that
inferences have been made using their
own prior knowledge and previous
experience throughout the task

Critical Reflector (1 Mark)

Table 1. Reflective Writing Rubric Used to Assess Pharmacy Students’ Skills as Part of a Study Evaluating the Effectiveness of the Academic Writing Analytics Tool
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with survey items regarding AWA’s benefits after using
the tool for four weeks suggest they were engaged in the
task. The pharmacy students in this study perceived that
the greatest benefits of the AWA tool related to its usefulness for pharmacy education (question 3); its potential
to enhance students’ self-directed learning skills (question 4); its relevance to the pharmacy profession (question
5); and its capacity to increase students’ confidence in
writing reflective statements (question 6). Although most
pharmacy students agreed that the AWA tool assisted
their development of reflective writing skills (question
1) and ability to critique their own work (question 2),
these benefits were considered secondary compared to
the benefits related to questions 3, 4, 5, and 6. Perhaps
this was because students perceived AWA more as a useful, educational tool for their self-directed learning and
feedback rather than one that developed their skills in
critiquing their reflective writing.
The study findings may not be generalizable to all
pharmacy students, thus presenting a potential limitation.
Further studies investigating AWA’s use with students’
reflective-writing tasks at other pharmacy schools would
be beneficial. A limitation of this study was that only
students’ perception of the tool’s benefits and utility were
reported while students’ performance was not measured.
There are limitations to using artificial intelligence programs such as AWA; hence, students must develop a
critical mindset when using such a tool. For example,
students should be allowed to question AWA’s critiques
of their writing, which is a positive effect of using such a
tool. The AWA web application does not provide students
with a performance score/grade; therefore, students and
educators may find it difficult to track improvements in
performance. Despite this limitation, the majority of students engaged with the task voluntarily and perceived
value in the feedback that AWA provided. Enhanced performance may be measured in future studies via the collection of analytical data related to changes in students’
reflection writing (ie, comparing the first task submitted
with the final task submitted) after self-critiquing with the
assistance of AWA. Analytical data collection could include changes (increases) in the number of tags/symbols
(indicating the various elements of the reflection process)
and the “boldness” of the writing (indicating deeper
reflection, personally applied). Future research could include investigating whether a relationship exists between
students who score higher grades as assessed using
the reflective writing rubric and their use of AWA. Qualitative analysis of students’ initial reflections and comparison with their final reflections prior to summative
assessment could also be beneficial in tracking their performance.

Reflective Rubric Version 2 adapted from Version 1: Tsingos (Lucas) and colleagues11 (2015) utilizing: Stages of Reflection adapted from Boud and collegues34, categories of reflection
drawn from Meziro35 and elements drawn from a rubric created by Wetmore and colleagues.36

Clear, engaging, accurate and
comprehensive text
Accurate, understandable text, includes all
key details
Difficult to understand, includes errors
in spelling, grammar, documentation,
and/or inaccurate key details
Readability and accuracy:
To what extent does this
document convey the
effect of the learning
event?
Total score for reflection /7
Total score for readability
and accuracy /3
Total score for Statement
/10

Reflective Rubric
Stages of Reflection

Table 1. (Continued )

Non-Reflector (0 Marks)

Categories of Reflection
Reflector (0.5 Marks)
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Table 2. Students’ Perceptions of Using the Academic Writing Analytics Tool to Assess Their Reflective Writing Skills
Likert Scale-type Questions*
N=39
Q1
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Q2
Q3
Q4
Q5
Q6
a

Pretest Average Student
Response M (SD)

Posttest Average Student
Response, M (SD)

p
Value

3.4 (0.9)

3.4 (0.6)

.777

3.3 (1.1)

3.3 (0.6)

1.6 (1.0)

2.3 (1.5)

.016

2.8 (1.4)

3.4 (1.0)

.053

2.8 (1.4)

3.4 (1.0)

.024

3.2 (1.1)

3.7 (1.0)

.050

Utilizing the AWA online reflective tool assists with the
development of my reflective writing skills
Utilizing the AWA online reflective tool assists with
critiquing my own work
Utilizing the AWA online reflective tool is unlikelya
to be a useful tool for pharmacy education
Utilizing the AWA online reflective tool enhances my
self-directed learning skills
Utilizing the AWA online reflective tool is relevant to
pharmacy professional practice
Utilizing the AWA online reflective tool makes students
more confident with writing submissions

1.0

Data was flipped during analysis to represent the positive orientation of this negatively phrased question

6. Tsingos C, Bosnic-Anticevich S, Smith L. Does a learning style
preference for processing information through reflection impact the
academic performance of a cohort of undergraduate pharmacy
students? Pharm Educ. 2015;15(1):241-248.
7. Cutrer WB, Sullivan WM, Fleming AE. Educational strategies for
improving clinical reasoning. Curr Probl Pediatr Adolesc Health
Care. 2013;43:248-257.
8. Mamede S, Schmidt HG, Penaforte JC. Effects of reflective practice
on the accuracy of medical diagnoses. Med Educ. 2008;42:468-475.
9. Croke E. The use of structured reflective journal questions to
promote fundamental development of clinical decision-making
abilities of the first semester nursing student. Contemp Nurse.
2004;17:125-136.
10. Tsingos C, Bosnic-Anticevich S, Smith L. Reflective practice
and its implications for pharmacy education. Am J Pharm Educ.
2014;78(1):Article 18.
11. Tsingos C, Bosnic-Anticevich S, Lonie J, Smith L. A model for
assessing reflective practices in pharmacy education. Am J Pharm
Educ. 2015;79(8):Article 124.
12. Wallman A, Lindblad AK, Hall S, Lundmark A, Ring L. A
categorization scheme for assessing pharmacy students’ levels of
reflection during internships. Am J Pharm Educ. 2008;72(1):
Article 5.
13. Plack MM, Greenberg L. The reflective practitioner: reaching for
excellence in practice. Pediatrics. 2005;116:1546-1552.
14. Bulman C, Lathlean J, Gobbi M. The concept of reflection in
nursing: qualitative findings on student and teacher perspectives.
Nurse Educ Today. 2012;32:e8-e13.
15. Donaghy M, Morss K. An evaluation of a framework for
facilitating and assessing physiotherapy students’ reflection on
practice. Physiother Theory Pract. 2007;23:83-94.
16. Constantinou M, Kuys SS. Physiotherapy students find guided
journals useful to develop reflective thinking and practice during their
first clinical placement: a qualitative study. Physiother (United
Kingdom). 2013;99:49-55.
17. Lachman N, Pawlina W. Integrating professionalism in early
medical education: The theory and application of reflective practice
in the anatomy curriculum. Clin Anat. (Med Educ). 2006;19:456-460.
18. Brigley S. Continuing education for medical professionals: a
reflective model. Postgrad Med J. 1997;73:23-26.

CONCLUSION
The findings of this study suggest that the novel
online reflective learning tool, AWA, has the potential
to assist pharmacy students to become more confident
with their reflective writing tasks. As reflective writing
skills have gained traction within educational contexts,
future studies including the use of the AWA tool in other
health education or broader educational contexts may be
beneficial.
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Appendix 1. Example of a Feedback from AWA on a Pharmacy Student’s Reflective Statement
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