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Introduction
The objective of Staff Development is to improve student learning, but is not directly involved with student learning. Staff
development aims to empower staff to teach well with the goal of effectively facilitating student learning. Academics have a
multitude of responsibilities of which teaching is only one. By the same measure, the teaching methods of academics are only one
factor that affect our students. 1
Across the globe institutions of higher learning champion modern teaching practices. The learning experience of undergraduate
students may not always be in line with the teaching and learning mission statements of their institutions. In a survey conducted
in the United Kingdom, 40 percent of a sample of 1000 students believed that their courses were not intellectually challenging.2
The same survey reported that most of the participating students attended university to get a qualification with only one fifth
desiring to learn more about their discipline of interest.2 The Boyer Commission, sponsored by the Carnegie Foundation for the
Advancement of Teaching (1998), stated in their findings that traditional teaching (top-down transmission or the deductive
approach3) was useful when access to books was limited and talking to large audiences was an effective method of disseminating
information.2 This method of teaching has remained popular due to its familiarity, ease and lack of effort.2 The Boyer Commission
expressed strong support for a teaching model where students learn through inquiry as opposed to traditional methods.2 Modern
teaching methods (bottom-up or the inductive approach3) encourage construction of students own knowledge through
observation and experimentation. The role of the teacher is to guide as opposed to directing the learning process.3
Inquiry-based learning has been described in many ways by a multitude of authors. A compilation of the descriptive terms is
illustrated in figure 1 below.
In the PRIMAS project, inquiry-based learning (IBL) is described as “the
intentional process of diagnosing problems, critiquing experiments, and
distinguishing alternatives, planning investigations, researching
conjectures, searching for information, constructing models, debating
with peers, and forming coherent arguments”.3 Badat (2009)4 debated
the role of higher education in society. The author identified
“dissemination of knowledge” as one of three roles for this sector.
Within this role, the production of graduates who can think “critically
and effectively” was identified.4 In March 2015, the World Economic
Forum held a meeting in Dubai with a focus on education. They released
their findings identifying 16 critical skills for the 21st century.5 These
include critical thinking, communication, collaboration and social and
cultural awareness, amongst others.5
Figure 1. Word cloud for Inquiry-based learning.
Laal and Ghodsi (2012)13 described the benefits of collaborative learning as social, psychological as well as academic. Duffy and
Raymer (2010) published a practical guideline for implementing inquiry-based learning using a constructivist rationale.14
Constructivism may be defined as the premise that people learn and gain understanding and knowledge through building their
own reality based on experience. The theory of constructivism postulates that student beliefs or understanding are compared to
newly acquired knowledge.15 When there is a dissonance between existing knowledge and newly acquired knowledge, students
need to define new rules for understanding. This point of view is ideal for the purposes of my TAU project as first year students
experience discrepancies between the biology they learned at school and what is expected of them at university.
Aim:
The aim of this project was to design a strategy for the implementation of inquiry-based learning by young academics.
Methods and Processes:
The primary methodology used was Action Research (AR) as described by Zuber-Skerrit and others (2015)16. They propose an
approach of Participatory Action Learning and Action Research (PALAR)16. This methodology includes participation, collaboration,
communication and community of practice, amongst others. The inspiration for this project comes from a workshop I attended in
2018 on IBL presented by Prof Gordon Uno, University of Oklahoma. Prof Uno impressed upon me the value of IBL and the
importance of purposefully incorporating activities in a module that enables students to discover knowledge for themselves.17 The
objectives and action steps for my project are shown in figure 2.
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Figure 2: The objectives and associated actions steps for my TAU project.
Achievements:
The initial step in the project was to identify an implementation process in the literature that made academic sense to me within
the framework of my experience in IBL since 2018. Initially, the idea of starting with an image / music / art to provoke interest and
questions resonated with me.18 From one of the queries on “upscaling” the proposed IBL process for large classes from the CoP, I
considered the method described by Oliver in 200819, for large classes. Ultimately, I followed the methods and principles for IBL
proposed by Duffy and Raymer (2010)14 as these made most sense to me for teaching and learning (T&L). Underlying principles
for development of a “step-sheet” for the implementation of IBL activities are summarized in figure 3.

Figure 3: The underlying principles for the development of an IBL activity as postulated by Duffy and Raymer (2010)14.
Steps for implementation of IBL activities
Steps
Example
1. For an IBL activity, clearly
I started using IBL activities in 2018 in the first semester module that I have taught since 2009.
identify the desired
For me, teaching is an ongoing process of renewal based on the performance and levels of
educational outcomes.
achievement reached by each student cohort. In order to evaluate the improvement in
learning after implementation of IBL activities, I focussed on a core process fundamental to
the understanding of the most basic and applied concepts in genetics. An excellent concept
inventory was available to assess prior learning and subsequent learning gains following my
IBL intervention.20 This enabled me to identify three concepts within meiosis that showed no
learning gains.
2. Ensure a thorough
We are currently using a flipped classroom approach:
educational environment
Resources include: narrated and annotated PowerPoint presentations available
where the student has a
asynchronously. Complete lecture slides per study unit are available online. The chapters from
strong understanding of the
the textbook have been digitized and are available via the library. In a two-week cycle, we
discipline and access to
have two synchronous online application lectures where we apply the theory to solving
resources.
problems. We have a polling lecture to help the students to assess their own knowledge with
explanations. We have an on-campus collaborative practical and a tutorial assignment. We
have a class test. Students are given one lecture to watch the narrated PowerPoint
presentations. The notional hours of the module are strictly adhered to.
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3. Look for peer reviewed
articles or books that contain
questions or figures that can
be used to provoke critical
thinking and problem solving.
4. Ask questions requiring
analysis of provided material
to address the identified
learning outcomes.
5. Provide opportunities for
formal and informal
assessments.
6. Analyse the results of the
assessments.
7. Survey student’s
experience of the activity.
What worked for the
students, what needs
improvement?
8. Adjust and improve
activity for next year.

I went to the library and took out old books with extensive micrographs of cell division and
used these as the basis of the material presented for analysis. The material should not be
available by using a search engine online. I drew figures to provide material for analysis.

I used academic articles to generate a real-life scenario and used books and articles as the
basis of data for analysis and formulation of a response to the problem presented in the
scenario.
Formal assessment in the form of marks and feedback for group assignment. Questions in
class test aimed at establishing whether outcomes have been achieved. Informal assessment
in polling sessions.
Reflect and critically evaluate whether the educational outcomes have been achieved. What
worked, what needs improvement. How can the IBL activity be improved?
I presented a volunteer online survey and followed up with an in-person survey during a
practical session.

Take the results from the assessments and the feedback into careful consideration. Reflect on
areas of success, critically evaluate aspects that were not successful.

Results of the assessment
The second practical of the semester was devoted to meiosis and incorporated questions within a scenario to address the three
concepts of interest. This was a group assignment with the goals of promoting critical thinking, communication, collaboration and
social and cultural awareness. Students were allowed to make their own groups but encouraged to interact with students with a
different cultural background to themselves. The groups comprised for the most part of a demographic and cultural mix of
students. I was impressed with their willingness to embrace this idea considering that they did not know each other and this was
their first on-campus experience.
The results of the formal assessments are given in figure 4. Questions 1 – 3 in the class test dealt with numbers and figures for
interpretation. The fourth question asked for a definition. This type of question is heavily influenced by English language skills. The
DI was 76.5% which is considered too easy. However, the discrimination index varied between 0.15 (low discrimination) and 0.55
(highest discrimination value of the four questions). This suggests that the discrimination was in terms of language skills, not the
concept.

Figure 4: Results of formal assessments. Discriminatory and difficulty indices were obtained from the learning management system
(LMS). The discriminatory index indicates whether the question discriminates between high and low scores. The higher the value,
the more discriminating. The difficulty index measures how many students gave the correct answer. Values between 30% and 70%
are considered acceptable.
Results of the survey of the student’s experience of IBL
The first student survey was deployed online directly after the two week block on meiosis with a 9.8% response. The second survey
was deployed after the second semester test during the last practical with a 44% response. Both surveys were in the form of
statements with a 5 point Likert scale from strongly agree to strongly disagree. This assumes that the intensity of the opinion is
linear and can be measured. All responses were anonymous and voluntary. The feedback is summarized as follows:
 Educational environment and access to resources: In the first survey, the majority of respondents agreed that they used
the narrated and annotated slides and that these were informative. They all said that they did the tutorial assignments
and 90% said these assignments helped them to understand the content of the module. Between 90-95% of the
respondents reported that the application and polling sessions helped them to link the theory with the application
problems, identify what they did not understand and clarify these concepts.
 Critical thinking skills: In the first survey, they unanimously agreed that the practical assignments allowed them to
develop their critical thinking skills. In the second survey over 90% of respondents agreed that the practical assignments
allowed them to develop their critical thinking skills.
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Communication: In the both surveys, most respondents (over 90%) felt that the practical assignments helped improve
their science communication skills. All the respondents in the first survey and most in the second survey agreed that the
practical assignments encouraged them to interact with fellow students with a different perspective and cultural
background. All the participants agreed that discussion of problems during practicals helped them to understand the
concepts.
Teaching: In the second survey, 84-89% of respondents agreed that their learning was supported as opposed to directed,
that the problems presented were complex requiring analysis and judgement, that there were sufficient assessment
opportunities, that they received feedback on all assessments, that they were encouraged to ask questions and that
enough theoretical resources were made available. Numbers of students who neither agreed nor disagreed ranged from
7% to 15%. Between 1 and 6% of students disagreed.
Engagement: In the second survey, over 90% of students agreed that comparing their answers to the tutorial memo
improved their understanding, that the application lectures helped them to link the theory with application and that they
were willing to work out the problems posed in the tutorials and practicals. Students who were ambivalent varied from
6 – 11%. One to 2% of students disagreed.

Discussion:
I used the statistics tracking tool in the learning management system to get a feel for student involvement. From the release date
to the first semester test, 39% of the students watched the pre-recorded narrated PowerPoints on one of the lectures for meiosis.
Seventy percent accessed the annotated slides from the narrated PowerPoint presentation. The complete slides for the study unit
were accessed by 86% of the student cohort. In the same period, only 17% of the registered students accessed the tutorial memo
online. The semester tests are marked by a team of markers. I gave feedback in a synchronous online lecture. The students were
invited to request a remark if they felt that the marking was not accurate. Only 30% of the student cohort accessed the memo of
the semester test online. Tutorial submissions online started at 75% and decreased to 43% by the second last practical. Attendance
of synchronous lectures is in the order of 60%.
In April of 2022, McMurtie21 published an opinion piece on The Covid Generation. The article is subtitled “A stunning level of
student disconnection”. Amongst others, various academics across institutions report that students are disengaged, do not
remember basic information and struggle to focus. Staff find it difficult to motivate students to read preparative material. Students
appear “defeated, exhausted and overwhelmed”. It is speculated that this situation is due to pandemic-related trauma. The shift
between online, hybrid and in-person learning exacerbates student stress and social anxiety.21 Contrary to expectation, this year’s
student cohort seems to be bearing the heaviest burden of the pandemic to date.21 At my institution we have observed the same
phenomenon.
Overall, I believe the strategy was successful and most of the participating students understood the purpose of IBL, what was
expected of them and benefited academically and socially from the experience. The major concern I have is the educational
environment. One student stated that they felt overwhelmed by having to watch the narrated PowerPoints in preparation for the
application lectures. The students have access to resources that far exceed those offered before Covid. However, I am not
convinced that they are making use of these resources. Careful consideration will have to be given to ensure that the best possible
educational environment is offered to facilitate a deep understanding of the concepts of the discipline.
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