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Abstract

Academic skills are essential in most future professions for students, yet frequently receive
sporadic or ineffective attention throughout higher education. Therefore, we set out to
implement the ALACT reflection model in a second-year academic skills course within the
bachelor’s program in Pharmaceutical Sciences. The model was applied to both presentation
and teamwork skills which are practiced in a relevant academic context. As such, the aim was
to improve the timeliness and level of insight students have into their strengths, growth, and
points for improvement. The ALACT model is a spiral approach to reflection where students
begin with (1) a concrete experience, (2) observing and reflecting, and then (3) forming
abstract concepts and generalizations about the experience. These are used (4) to create an
action plan which is then (5) enacted. The last step forms the new experience from which the
cycle repeats. Previous research suggests that the conscious and consistent implementation of
the ALACT model can provide a basis for meaningful self-evaluation and increased
competency and confidence. Therefore, we redesigned the month-long course to ensure the
five steps were well-integrated and that students would complete the spiral at least twice for
each skill. Results from lecturer interviews and a student questionnaire indicate that the
intervention leads to increased awareness of existing competencies and steps for
improvement, and a very positive view of reflection and its role in skills development. A
review of the practical considerations for implementing the ALACT model in academic skills
courses within science education is also provided.
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Introduction

Employability in almost every field is rarely solely dependent on subject knowledge;
academic skills such as critical thinking, teamwork, and presentation skills are also needed to
successfully complete complex tasks. However, 51% of executives find that graduates
entering their companies have a skills gap (Kenworthy & Kielstra, 2015), only 52% of
graduates can effectively solve problems or perform a critical analysis, and just 48% are seen
as able to work effectively as part of a team (Chartered Management Institute, 2018). These
results are striking, as problem-solving and teamwork are the most important skills for
employees today (Kenworthy & Kielstra, 2015). The development of academic skills within
universities can therefore aid students in bridging this gap between their university and the
professional world (Andrews & Higson, 2008; Dolce et al., 2020; Moore & Morton, 2017;
Robles, 2012). Targeted instruction and training are necessary for effective skill development
(Cottrell, 2001) but are often lacking as such skills are frequently superficially trained
(McLaughlin et al., 2019; Morbitzer et al., 2021; Wu-Pong et al., 2013).

We strongly believe in the importance of explicitly teaching and practicing skills and are
always looking for better approaches to skill development within content-heavy curricula. As
skills are both versatile and context-dependent, it is logical to teach how a skill is learned.
This aids students in adapting to new situations after graduation as they will be able to
efficiently learn new skills within a professional context. Learning how to learn requires
‘self-regulated learning’ (Zimmerman, 2000): the ability to regulate aspects of one’s thinking,
motivation and behavior while learning. Self-regulated learners create meaningful, achievable
goals against which they assess progress. An effective way to develop self-regulation is to
provide opportunities to practice regulating aspects of their own learning and reflect on that
practice (Nicol & Macfarlane-Dick, 2006). Through reflection, students gain the insight
needed to correct bad habits and affirm good habits.

In this case study, we describe the implementation of a structured reflection model in an
undergraduate academic skills course with the aim of improving students’ capacity for self-
regulated skills learning. To this end, we chose to work with the ALACT model (Korthagen,
1985) to provide a scaffolded reflection process that promotes self-regulated learning through
helping students become aware of their own skill level, learning process, and the actions they
can take to influence this.

The undergraduate academic skills course Modern Developments in Pharmaceutical Sciences
(MDPhar) was selected for this research, due to its established strong course design, with
several opportunities to practice academic skills within a relevant discipline-related context
(Bologna Working Group on Qualifications Frameworks, 2004; Rotherham & Willingham,
2010). Student evaluations over the past years also reflected a consistently high satisfaction
rate. This offers the possibility to look at one specific adjustment to an already successful
course, giving a more precise view of the effect of the implementation of the ALACT model.

The MDPhar course focuses primarily on developing teamwork and presentation skills. We
therefore conducted a mixed methods analysis to assess how students and lecturers
experience the implementation of the ALACT reflection model as a tool to support the
development of presentation and teamwork skills. As such, we aimed to contribute to the
understanding of how this model can be implemented in undergraduate education. We will
begin with a detailed description of the context for the research and the theoretical reasoning
behind it before outlining the methods and results.



Course overview before ALACT implementation

MDPhar is taught to 50-60 second-year Pharmaceutical Sciences bachelor students at the
Vrije Universiteit Amsterdam, the Netherlands. The course lasts four weeks and is situated at
the end of the academic year. Students work on a project in randomly assigned groups of
three students, and various activities are included to promote skill development, including
presentations and reports. Figure 1A shows an overview of the course activities as taught
completely online in 2020 and 2021.

In the first week, the students reflected on previous teamwork and presentation experiences
using a teamwork competency framework, presentation rubrics, and targeted questions
(Braadbaart, Vuuregge, Houtkamp, et al., 2023). Based on this reflection, they formulated
personal learning goals for both skills. Each group also wrote an action plan, with division of
tasks, group expectations, and work agreements. Students received lecturer feedback on the
personal learning goals and the group action plan. During the course, students continued
working on their teamwork and presentation skills through practice, peer feedback and check-
ins with lecturers. A more extensive description of the course activities in 2020 and 2021 can
be found in Figure 1. In the final week, students were provided with questions to reflect on
their skill development progress in a report and adjust their learning goals for future practice
opportunities.

The peer feedback activities, establishing learning goals, and group action plan were assessed
as a pass or fail. The presentations and reports were assessed with grades (1-10) using rubrics
(Braadbaart, Vuuregge, Houtkamp, et al., 2023).

Figure 1: Overview of the MDPhar course timeline including the learning activities divided
over the two learning lines “teamwork’ and “presenting”.
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Note. A. The orange overview represents the original course design with learning activities from 2020 and
2021. The teamwork learning progressions centered around writing a literature review. Several online open
office hours were organized each week to answer questions. The teamwork was further guided by a 10-minute
online check-in moment in the second week. In the third week, each group conducted a peer review of the report



of another group. Each student also used the teamwork competency framework to perform a self-assessment
and provided peer feedback to their group members. During an evaluation meeting with the lecturer in week
four, each group discussed the teamwork process, skills development, and the peer feedback on their literature
review. In the fourth week, they submitted the final literature review. To practice presentation skills, the
students prepared and recorded an individual video pitch in the first week in which they pitched a solution to a
relevant scientific question, without slides. Each student received asynchronous peer and lecturer feedback on
their presentation skills via the learning management system (LMS) using FeedbackFruits, focusing on
argumentation and (non) verbal communication, especially related to their learning goal. Students were
instructed on the feedback criteria and how to give good-quality feedback. In the third week, the students
prepared a scientific presentation on their literature review using slides. Just before the presentation, the
lecturers randomly chose which group member would present to the lecturers and classmates on behalf of the
group. The presentation was followed by a discussion with another group and the lecturers. B. The blue
overview depicts the redesign of the course in 2022. Changes compared to the original design are shown with
bold italic text. The changes relate to the implementation of the ALACT model for reflection throughout the
course (ALACT reflection 1-3), and the optimization of the video pitch and literature presentation to support
skill practice. The video pitch optimization included preparation of a video script with the group, while still
presenting individually. Moreover, the video pitch was connected to the group literature review. For the
literature presentation, all group members presented instead of only one as previously. Moreover, the live
literature presentation was recorded on video to aid the individual reflection process.

Research impetus

Student evaluations in 2020 were overall positive. Students indicated through verbal
feedback to lecturers, reflective reports, and an anonymous survey (N=19, 39%), that they
appreciated the course format, specifically the focus on the active development of their
teamwork and presenting skills. Most of the survey participants (89%) agreed that they were
“sufficiently challenged to further develop their academic skills”. Similarly, most
respondents (89%) agreed that they had “received valuable feedback ... to improve their
work and skills in the future”. The lecturers were also very positive about the results and felt
that the students were more actively engaged in their skills development.

The pass rates were similar to pre-Covid19 years (data not shown) and the 2021 rerun of this
online set-up had similar results. It therefore appears that the teaching of teamwork and
presenting skills can be done effectively online. However, the lecturers saw room for
optimization of the course setup. Due to the position of the reflection report at the end of the
course, the lecturers had the impression that many students did not fully appreciate its
usefulness and did not adjust their way of working during the course. The report was also
quite extensive, which led to both a high grading workload and incomplete answers due to
some questions being skipped. Students also mentioned that they would appreciate more
practice opportunities. This aligned with lecturer observations that many groups started
collaborating relatively late, probably due to the individual video pitch assignment at the
beginning. Additionally, since the literature group presentation was only presented by one
group member, two-thirds of the students only had one practice opportunity for presenting.

Theoretical framework

Following the 2021 course run, opportunities for optimization were identified to more
consistently engage students in a practice-reflection cycle, thereby reaping the most benefit
for their academic skills development. This meant prioritizing the promotion of learning Zow
to learn skills by optimizing the links between reflection and practice and offering moments
for supported self-regulation.



Towards this end, the ALACT reflection model was selected (Korthagen, 1985). ALACT is
an acronym for the five phases within the model, which include Action, Looking back,
Awareness, Create, and Trial and a full description of those phases can be found in Figure 2.
The ALACT model has a long history in teacher education, though other fields have also
begun to use it in their training. There are only a few examples of this extension of the model,
often in the medical sciences (Driessen et al., 2008; Hulsman et al., 2009; Michels et al.,
2010) and sport psychology (Hutter et al., 2015). As ALACT focuses on the reflection
process rather than the context (Korthagen, 1985; Korthagen et al., 2001), it appears to
transfer well to other disciplines. The use of the ALACT model to support reflection has been
correlated with a greater capacity for growth and development (Wubbels & Korthagen,
1990), improved quality of work (Syslova, 2019), and increased confidence and competency
due to the combination of reflection and practical experience (Hutter et al., 2015).

Reflection has been proven to positively impact learning, particularly for the stimulation of
‘deep learning’ (Hattie & Donoghue, 2016) and is also a reliable self-assessment process
(Learman et al., 2008). However, students also often need help to reflect accurately on their
experiences (Korthagen & Vasalos, 2005; Lai et al., 2017). Hulsman et al. recommend that in
order “to develop a more accurate impression of oneself, the meta-cognitive judgment of
one’s performance should be accompanied with systematic and intentional elicitations of the
views of others” (2009, p. 143). Peer feedback is an effective way to provide the “views of
others”, and was already implemented within the course (Ambrose et al., 2010; Biggs &
Tang, 2011). However, we felt that peer feedback and reflection could be combined more
effectively to optimize practice moments, minimize additional lecturer workload, and ensure
timely, meaningful reflection on both presentation and teamwork.

The ALACT model is suited to these purposes for several reasons. Firstly, it explicitly
acknowledges the role of irrational and emotional factors contributing to behaviors
(Korthagen & Vasalos, 2005). Both teamwork and presentation can be emotionally loaded
activities: consider for instance a fear of presenting, perfectionistic tendencies, or friction
between group members. In contrast, other reflection models such as that of Kolb & Fry
(1975) emphasize abstract conceptualization over awareness of other sources of behavior
(Matsuo & Nagata, 2020). Korthagen actually highlighted the ALACT model’s value in
reflecting on collaborative situations and emphasizes the prioritization of reflective thinking
as “a fundamental program learning goal before the field-based experience” (1985, p. 12).

Secondly, and perhaps most importantly, the authors recognized the value of a reflection
cycle which emphasizes growth stimulated by previous experiences and a repetitive reflection
process. Successful reflection is not a discrete task, but an ongoing process that continuously
builds on previous experiences (Bruner, 1960; Korthagen, 1985), and thereby leads to
continuous improvement, as represented in Figure 2B. We chose to therefore picture the
ALACT model not as a circle, as is traditionally done (Figure 2A), but as an upwards spiral
(Figure 2B). This conceptualization allowed the lecturers to clearly visualize how students
would work through the various ‘loops’ throughout the course, ensuring that there was
alignment between reflection assignments, feedback, and practice moments.

Altogether, we believe that these considerations make the application of the ALACT model
to academic skills in undergraduate education a novel and valid extension of the use of the
model.



Figure 2: The ALACT reflection model.
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Note. A. Representation of the different steps of the ALACT model: Phase 1: Action - Practice opportunity with
given skill; Phase 2: Look back on and describe practice opportunity; Phase 3: Awareness of essential aspects,
Phase 4: Create an action plan for the next learning opportunity; Phase 5. Trial - practice again with skill.
Note: step 5 coincides with step 1, restarting the reflective cycle. B. Representation of the spiral nature of the
ALACT reflection process, where subsequent reflective cycles are interconnected and build on each other,
leading to continuous improvement in skill development.

Redesign to optimize the reflection process

Following this spiral approach to the ALACT reflection model, the lecturers aimed to allow
the students to go through the reflection cycle several times for each skill. It was also
essential to ensure appropriate scaffolding at each step to support the reflection process in
moving beyond merely reporting events (Creemers et al., 2013). Therefore, the frequency,
timing and content of the reflection assignments were carefully attended to and two main
adjustments were made to include more practice moments for all students (Figure 1B).

Firstly, to immediately encourage collaboration and working on teamwork learning goals,
each group prepared a script for a pitch promoting their literature review to an audience with
a general pharmaceutical sciences background. Each member still recorded the video pitch
individually to allow for personal practice and feedback on presenting.

Secondly, each group member presented an equal part of the literature presentation,
providing all students with a second opportunity to practice their presenting learning goal.
This created three reflection cycles linked to presentation skills. A reflection assignment was
created for each cycle: (1) at the beginning of the course in formulating the learning goal, (2)
after the video pitch, and (3) after the literature presentation (Figure 3). To better support
students in the ‘looking back’ and ‘analysis’ phases of the reflection process, all literature
presentations were recorded on video. For teamwork skills, only two reflection assignments
were included, as lecturers feared that more frequent reflection on collaboration would make
it superficial or repetitive. These reflection assignments were positioned at the beginning and
the end of the course (Figure 3).

The reflection assignments were constructed using the guiding questions from the previous
reflection assignment (Figure 1A). These questions were matched with their respective
ALACT phases. Some questions were rephrased and new ones were added to cover all



ALACT phases in each assignment. As such, scaffolding was provided to students not used
to this way of reflecting. Students from another sciences bachelor programme were asked to
answer a sample of the new ALACT-based reflection questions to further optimize the
reflection questions. This resulted in a set of final questions that was presented to students as
online question-and-answer quizzes for each assignment (Braadbaart, Vuuregge, et al.,
2023a). A simple rubric was created to assess the responses of the students (Braadbaart,
Vuuregge, Houtkamp, et al., 2023).

Figure 3: Implementation of the ALACT model throughout the MDPhar course
in the final redesign in 2022 as depicted in Figure 1B.
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Note. The timeline for reflection activities with respect to presenting are indicated in light blue, whereas
teamwork is shown in light purple. Reflection 1-3 refers to discrete reflection assignments with questions
related to the indicated phases of the ALACT model. A brief description of the trial/action activities can be
found above each horizontal arrow.
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Research methods

The research was set up to explore the experiences of students and lecturers with the ALACT
model and to identify perceived strengths and weaknesses in the implementation. Three data
types were collected: student responses to multiple-choice questions, student responses to
open questions, and semi-structured interviews with the three lecturers. All three lecturers are
also collaborating authors on this article, inhabiting the role of teacher-as-researcher in an
action research context (see Babkie & Provost, 2004; May, 1993; Watts, 1985) in which they
are active critical inquirers in their own practice (Dewey, 1904).

At the beginning of the course, students were asked for informed consent to participate in the
study. 22 out of 47 students consented to participate, of which 15 students started, and 14
students completed the research survey at the end of the course. Statistical analysis of the
cohort was performed in R version 4.2.0 via the RStudio interface version 2022.07.2+576.
Multivariate logistic regression analysis showed that the gender of the students, their
subgrade for the reflection assignments, and their final grade for the course did not
significantly influence the odds of giving consent to participate in the study or the decision to
fill in the research survey at the end of the course.

Student perceptions of the ALACT model were gauged through a short survey (Qualtrics
software) at the end of the course consisting of 5-point Likert-scale questions (Table 1) and
four open questions (Table 2), all related to student experience with the reflection
assignments and their skill development.



The answers to all open questions were independently coded and cross-checked by two
authors using ATLAS.ti software version 22.2.5.0. They used inductive and deductive
coding. Inductive coding focused on identifying themes within the data which would not be
purely limited to reflection, e.g. feedback, course set-up, teamwork, and improvement of
skills. Deductive coding examined the occurrences of each phase of the ALACT model. The
deductive coding was checked for completeness, but as the original independent inductive
coding sessions led to overwhelmingly similar conclusions, the validity of the codes and
intercoder reliability were immediately evident.

All three teachers-as-researchers were invited for individual semi-structured interviews to
explore their experiences with the ALACT model and the use of reflection in the course
(Braadbaart, Vuuregge, et al., 2023b). Due to the different experience levels of the lecturers,
the aim was to provide space for both novice and expert opinions, reflection on the various
iterations and growth of the course, and contributions to the narrative of the research. The
interviews were transcribed verbatim and edited for readability. They were coded inductively
as well as deductively. Inductive coding resulted in two themes: course design choices and
lecturer perceptions of student feedback, actions, or skill level. Deductive coding was based
on the lecturers’ use of the ALACT phases in their responses.

All teachers have a vested interest in the outcome of the work, though have endeavored to
remain appropriately skeptical about the limitations of the research, as is discussed in the
results. The initial student survey results were known, and it is clear that the lecturers were
both pleasantly surprised by the feedback and still able to analyze potential explanations for
various results.

Results

The results of the student surveys and lecturer interviews showed a cohesive picture with two
key findings: (1) the ALACT model can be a useful tool for academic skills development,
and (2) the structured process is highly suitable for guiding reflection in bachelor students.
Each finding will be further elaborated below, followed by a brief overview of the points for
improvement that emerged. See Table 1 for an overview of the Likert-scale survey item
results mentioned within the text. An overview of the survey open questions can be found in
Table 2.

ALACT reflection model as a useful tool for academic skills development

Initially, lecturers reported a need for a clearer focus on skills education with attention for
teaching, practicing, and receiving feedback on skills. This was based on their own
observations but also on direct reporting from students in-person or in course evaluations.
The results show that the choice of the ALACT model facilitated the realization of this goal.
Amongst students and lecturers alike there was an overwhelmingly positive view of the
usefulness of reflection in developing academic skills within the revised course set-up.

When asked for their opinion about skills-reflection, almost every student mentioned areas
relating to improved awareness of essential aspects and improvement of their skills. This was
also reflected in the multiple-choice questions, where students overwhelmingly reported
sufficient support in improving their skills (see statements 2, 3, 5, and 7 in Table 1).
Interestingly, while students felt challenged to improve their presentation and teamwork
skills (100% and 71% in agreement respectively; statements 1 and 8), only 53% for



presentation and 14% for teamwork felt their skills had improved (statements 4 and 11,
respectively). This can potentially be attributed to the very short length of the course:
students were provided with the right tools, but not enough time or a conducive teamwork
situation to make large gains. In both presentation and teamwork, students agreed that they
had developed an awareness of Zow to improve their skills (93% versus 79%; statements 6
and 10, respectively). In the open questions, a strong majority highlighted aspects of
presenting as one of the most important things they learned with regards to skills.

Additionally, student comments further support the appropriateness of the ALACT model for
skills education. Students noted that they “found it a very nice way to guide their
development step-by-step” and that by reflecting on their skills “it becomes clearer what you
should work on and how successful you can be by working on it”. A common worry of the
lecturers, particularly Lecturer B, is that student buy-in would be low. However, even if the
initial impression is less than favorable, students still saw the value. As one student
memorably stated:

I find it quite useful; reflection assignments seem useless, but they aren’t actually.
You learn a lot by reflecting on your presentations, but also by observing what you
like when someone else is presenting. You can really improve yourself by doing this.

In the survey, over 90% of students agreed that the course helped them reflect more and more
deeply on improving their skills than in other courses where these skills are addressed
(statement 14) and the same amount agreed that the course has given them a better idea on
how I can continue to improve my skills in a focused way in the future (statement 13). This
suggests that the ALACT model can be an effective way to teach students how to learn new
skills. Among all open questions, a majority of the student responses were coded as
demonstrating “awareness of essential aspects” (phase 3). This also indicates the depth of
reflection: students were not just providing general answers or recalling what they had done,
but providing detailed, specific answers about key concepts and ideas they would take with
them — a desirable outcome for any course.

The lecturers also were generally positive about student performance, particularly in the
students’ active engagement with their learning goals and progress, as Lecturer C highlights:

The level of reflection will naturally differ per student. It’s not like [the assignments]
were all top quality. But I did have the impression, from conversations with students
and also in reading the reflection assignments, that the students were just much more
consciously working on their [skills].

The lecturers also experienced the reflection assignments as much more focused and “on-
topic” than previously. Moreover, they received positive verbal feedback from students
regarding reflection and the extra attention to developing academic skills, especially in
comparison to other courses.

Structured reflection using ALACT provides appropriate scaffolding for undergraduate
students

When implementing the ALACT cycle, the lecturers focused on providing as much structure
as possible. ALACT can be used as a tool to teach reflection, and the results support this
scaffolded, step-by-step approach, even with second-year undergraduate students. Judging



from their responses in the survey, students were very appreciative of the repeated, spiral
reflection versus “only at the end”. They also found the assignment set-up accessible “due to
the fact that there were separate questions you needed to fill in, and not an entire report”. The
scaffolding and repetition were valued and rarely seen as an extra burden. 100% of students
completing the survey agreed that the course set-up should remain the same for next year
(statement 15), and the open question responses mirrored this, with specific praise for the
spiral design. For instance, one student says, “I was challenged to think about my learning
goal and its development before, during, and after the literature assignment and presentation”.
Another appreciated that:

...you were required to think carefully about your skills, and also received feedback
on this from both the lecturers and your peers. That way you heard how your skills
were viewed by others. It was also good to set a learning goal because you actually
go and work on it.

Lecturer A noted that using a structured course set-up encourages students to “work much
more actively [on their skills] ... this improved the buy-in from students.” Having a
meaningful, structured set-up can therefore contribute positively to student engagement,
particularly with activities such as reflection which students might traditionally find ‘boring’
or unmotivating.

Another interesting observation which supports a strongly structured set-up is how often
students mentioned elements from ALACT phases 3, 4, and 5 in their responses to the open
questions. Students were clearly being supported to move beyond “basic” reflection as many
of us know it, which usually encompasses only phase 2: looking back. Students had clearly
engaged in a more critical, action-focused form of reflection where they assimilated
feedback, identified essential elements for success, and then proceeded to trial and assess
different implementations. They frequently indicated the usefulness of peer and lecturer
feedback in supporting their awareness of strengths and weaknesses, highlighting that
implementing ALACT is strongly supported by ensuring these sorts of scaffolding activities
at key moments in the reflection cycle.

The lecturers were also positive about the use of such a structured approach to reflection. A
reoccurring theme was how the set-up helped make the students’ learning “visible” (Hattie,
2009) throughout the course — not just at the end. Lecturer B highlighted that this also
provides the student with “the space to improve within the course”. In addition to space for
improving, Lecturer C pointed out that students also learn what to improve: “all those phases
seem very good in exposing what is actually important in order to be able to take the next
step and continue building on that.” This can also be attributed to the frequent feedback
moments from peers and lecturers. And while feedback can be intimidating for students at
first, the lecturers noted that it frequently boosts students’ confidence. This was reflected in
the high number of students reporting how helpful it was, because this “gives you a better
view of your own skills”. Students also reported “secretly actually enjoying presenting” and
realizing “that 1 can actually present quite well just by preparing differently”. While
teamwork remained less central in the responses from students, lecturers did find that the
team feedback moments and check-in’s provide space for more difficult conversations.



Points for improvement

The structured use of ALACT was largely viewed as a positive experience, yet several points
for improvement were also noted by lecturers and students. Although respondents generally
agreed (79%, statement 12 in Table 1) that the reflection questions were clear, a few students
mentioned in the open questions that there were redundancies in the reflective questions. The
lecturers also agreed that these can be simplified in the future; as this was a pilot, the
lecturers opted for questions which were as thorough as possible. Both students and lecturers
found that the response length could be restricted, as some students wrote very little and
others far too much. Next year approximate word counts will be provided. Nevertheless, only
14% of the students found the questions unclear (statement 12, Table 1) and many students
were satisfied with the reflection assignments and would not change anything.

The lecturers noticed two elements for improvement that were not flagged by students. First,
they were unsatisfied with the online tool used for the assignments as a workaround was
needed to grade holistically instead of grading all questions separately. In general, we advise
that lecturers carefully consider not just workload for students, but also time allocated for
lecturer grading and ease of use of any grading system (Scholten et al., 2021). Secondly,
lecturers also noted that additional support in creating learning goals could be advantageous
as many students struggled to identify goals which were achievable in four weeks.

Lastly, many students noticed that the presentation line had three ALACT cycles while
teamwork only had two; according to them, this led to the idea that teamwork skills received
less attention and that they also had less insight into their teamwork skills development. In
sharp contrast to presentation skills, where students were generally enthusiastic about what
they had learned, only few students noted takeaways related to teamwork. These were
primarily neutral — “I’ve learned how important a good collaboration is for good results” — or
obviously linked to frustrations such as “in order to improve your teamwork skills, it is
helpful if your group members are motivated for the project, which was not always the case
for my group members” and “I realized that I find it difficult to raise issues when the
collaboration is not going as it should”.

We identified three possible reasons for this. Firstly, teamwork only had two cycles. This is
due to the nature of teamwork and the shortness of the course. Lecturers originally thought
that providing another reflection moment after just two weeks of working together would feel
quite superficial. The check-in moments were used instead to keep an eye on the
collaborations. The lecturers were pleased with the collaborations this year and found that
there were fewer issues than in previous years. However, they are considering including a
brief intermediate reflection moment or space to role-play common difficult situations.
Secondly, it seems that students need more support to create actionable teamwork learning
goals as compared to presentation goals. Even with lecturer feedback, many students
struggled to create a learning goal (phase 4) which was concrete enough to be able to practice
on in four weeks and also relevant for themselves and their team. Lastly, it must be
acknowledged that teamwork is a complicated, longitudinal phenomenon that is more
difficult to isolate into specific actions for success, as can be done with presenting. It
therefore seems less likely that clear, concrete progress is made in just four weeks.



Table 1: The 5-point Likert scale student research survey questions including means, standard
deviations (SD), and number of respondents (N).

# Survey statement Likert Mean SD N Negativ Neutral Positive
Scale e (%) (%) (%)

In this course, I was sufficiently
1 challenged to improve my Agreement 4.73 0.44 15 0 0 100

presentation skills

Preparing and recording the video
2 pitch provided sufficient opportunity ~ Agreement 4.27 0.68 15 0 13 87
to develop my presentation skills
Preparing and conducting the
literature presentation provided
sufficient opportunity to develop my
presentation skills
To what extent do you feel your
4 presentation skills have improved Extent 3.73 0.77 15 0 47 53
during the course?
The reflection assignments (incl.
questions, setting a learning goal,
reviewing presentation recording,
peer feedback) gave me a better
understanding of the level of my own
presentation skills

Agreement 4.53 0.5 15 0 0 100

Agreement 4.29 0.45 14 0 0 100

The reflection assignments made me
6 more aware of what and how to Agreement 4.29 0.59 14 0 7 93
improve my presentation skills
In this course, I had plenty of
7 opportunities and chances to practice =~ Agreement 3.79 0.77 14 7 21 71
my collaboration skills
In this course, I was sufficiently
8 challenged to improve my Agreement 3.79 0.77 14 7 21 71
collaboration skills
The reflection assignments (incl.
questions, setting a learning goal,
9 peer feedback) gave me a better Agreement 3.64 0.89 14 7 43 50
understanding of the level of my own
collaboration skills
The reflection assignments made me
10 more aware of where and how I could Agreement 3.79 0.67 14 7 14 79
improve my collaboration skills
To what extent do you feel your
11 collaboration skills have improved Extent 3.07 0.7 14 14 71 14
during the course?
To what extent did you find the Level of
12 questions in the reflection evelo 4.07 1.03 14 14 7 79
. clarity
assignments clear?
This course has given me a better idea
13 on how I can continue to improve my  Agreement 4.43 0.62 14 0 7 93
skills in a focused way in the future
In this course I reflected more and
more deeply on improving my skills

14 than I usually do in other courses Agreement 4.64 0.61 14 0 7 93
where these skills are addressed
The current format in the course to
encourage skill development (incl.

15 video, peer feedback and reflection Arsemen 45 05 14 0 0 100

assignments), should be used again in
the course next year as far as [ am
concerned.

Note. The scale for each question is indicated in the second column. For example, the scale “Agreement”
ranged from Totally disagree (1), disagree (2), neither disagree, nor agree (3), agree (4), to totally agree (5).
The scale “Extent” ranged from Not at all (1), little (2), somewhat (3), considerable (4), to very much (5). The
column “Negative” represents the percentage of responses where respondents selected any of the lower two
(“1” or “27) Likert scale options (e.g., (totally) disagree), The column “Neutral” depicts the percentage of



respondents selecting the middle option in the scale (e.g., neither disagree, nor agree). Finally, the column
“Positive” represents the percentage of the respondents selecting the upper “4” or “5” options of the Likert
scale (e.g., (totally) agree). Note: this is an English translation of the original Dutch version of the questions
used in the survey.

Table 2: The student survey open questions 16-19 with
the number of respondents for each question (N).

# Survey question N

16  What did you like about the design of the course in encouraging skill development (incl. learning 14
goals, video recordings, (peer) feedback and reflection assignments)?

17 What do you think could be improved in the course design with respect to stimulating skill 11
development?

18  What do you think about reflecting on the development of your own skills and briefly explain why. 14

19  What is the most important thing you have learned in the course in terms of skill development (for 14

example, think of eye-openers)?

Note. These last questions were open questions to allow students to highlight specific details of the skill
development during the course. Not all students had points of improvement to stimulate skill development,
highlighting the general positive attitude of the students towards the implementation of the ALACT model for
skill development. Note: this is an English translation of the original Dutch version of the questions used in the
survey.

Conclusions

The current work demonstrates a successful extension of the ALACT model by implementing
it in an undergraduate academic skills course to optimize both practice and reflection. The
aim was to create a more structured and effective process of developing presentation and
teamwork skills to support self-regulation while maintaining an acceptable workload for
lecturers and students. Our results show that we were successful in achieving this goal: both
students and lecturers found that the structured spiral set-up provided sufficient support for
meaningful reflection and also effectively stimulated skills development. Due to this
perceived usefulness, the ALACT implementation also seemed to promote student buy-in.
This is a positive side effect in a student population generally not appreciating such activities.
The implementation method also appears to stimulate reflection beyond simply ‘looking
back’ (phase 2). Students frequently mentioned positive aspects of the reflection approach
that related to the later ALACT phases: they reported that they were more conscious of
elements needed for success (phase 3), and better able to translate these into concrete actions
(phase 4) for subsequent practice opportunities (phase 5). Several points for improvement
were also identified, which include ensuring minimal redundancy in reflection questions and
the need to address the disbalance in the development of presenting versus teamwork skills.
For example, it seems students need more support in creating actionable teamwork learning
goals.

Taken together, the ALACT model can be a useful tool for promoting skills development
within higher education, though steps should be taken to ensure that the implementation
provides sufficient scaffolding and that the spiral nature is used. Discrete reflection moments
should therefore be consistently linked to subsequent practice opportunities throughout the
learning process. Moreover, lecturers planning to use this model should be careful to ensure
that the balance between scaffolding and workload remains practical, both for students and
lecturers (Scholten et al., 2021). Lastly, the scaffolding should be adapted to the amount of
experience students have with reflecting.

In the future, these initial successes could be more thoroughly explored. Firstly, to investigate
if the perceived improvements also translate to actual improvements in both reflection skills
and the academic skills being taught. Secondly, application to other academic skills would



aid in further illuminating the potential of this approach. Thirdly, there is also value in
corroborating the positive experiences with those in other educational settings. Lastly, this
was an exploratory study which examined many facets: total course design, reflection skills,
inclusion of peer feedback, and of course the academic skills themselves. More in-depth
exploration of each element can therefore also contribute to our understanding of how the
ALACT model can be successfully implemented within an academic skills curriculum.

Acknowledgments

We thank the VU network for teaching and learning for providing an Educational Research
Fellowship grant to D.J. Scholten.



References

Ambrose, S. A., Bridges, M. W., DiPietro, M., Lovett, M. C., & Norman, M. K. (2010). How
Learning Works. Seven Research-Based Principles for Smart Teaching. John Wiley &
Sons, Inc.

Andrews, J., & Higson, H. (2008). Graduate Employability, ‘Soft Skills’ Versus ‘Hard’
Business Knowledge: A European Study. Higher Education in Europe, 33(4), 411-
422. https://doi.org/10.1080/03797720802522627

Babkie, A. M., & Provost, M. C. (2004). Teachers as Researchers. Intervention in School and
Clinic, 39(5), 260-268. https://doi.org/10.1177/10534512040390050201

Biggs, J., & Tang, C. (2011). Teaching for Quality Learning at University (4 ed.). Open
University Press.

Bologna Working Group on Qualifications Frameworks. (2004). 4 Framework for
Qualifications of the European Higher Education Area.

Braadbaart, 1., Vuuregge, A., Beekman, F., van Scheijen, S., van Muijlwijk-Koezen, J., &
Scholten, D. (2023a). MDPhar: Reflection questions Zenodo.
https://doi.org/10.5281/zenodo.7501847

Braadbaart, 1., Vuuregge, A., Beekman, F., van Scheijen, S., van Muijlwijk-Koezen, J., &
Scholten, D. (2023b). MDPhar: Semi-structured interview with lecturers Zenodo.
https://doi.org/10.5281/zenodo.7501804

Braadbaart, 1., Vuuregge, A., Houtkamp, J., Beekman, F., van Scheijen, S., van Muijlwijk-
Koezen, J., & Scholten, D. (2023). MDPhar: Grading rubrics and compentency
framework Zenodo. https://doi.org/10.5281/zenodo.7500945

Bruner, J. S. (1960). The process of education. Harvard Univer. Press.

Chartered Management Institute. (2018). 21st century leaders. Building employability
through higher education.

Cottrell, S. (2001). Teaching study skills and supporting learning. Palgrave Macmillan.

Creemers, B., Kyriakides, L., & Antoniou, P. (2013). Improvement of Teaching Through
Critical Reflection: The Holistic Approach. In B. Creemers, L. Kyriakides, & P.
Antoniou (Eds.), Teacher Professional Development for Improving Quality of
Teaching (pp. 29-42). Springer Netherlands. https://doi.org/10.1007/978-94-007-
5207-8 3

Dewey, J. (1904). The Relation of Theory to Practice in Education. Teachers College Record,
5(6), 9-30. https://doi.org/10.1177/016146810400500601

Dolce, V., Emanuel, F., Cisi, M., & Ghislieri, C. (2020). The soft skills of accounting
graduates: perceptions versus expectations. Accounting Education, 29(1), 57-76.
https://doi.org/10.1080/09639284.2019.1697937



Driessen, E., Tartwijk, J. v., & Dornan, T. (2008). The self critical doctor: helping students
become more reflective. BMJ, 336(7648), 827.
https://doi.org/10.1136/bmj.39503.608032.AD

Fry, R., & Kolb, D. A. (1975). Toward an Applied Theory of Experiential Learning. In C. L.
Cooper (Ed.), Theories of Group Processes (pp. 33-57). John Wiley & Sons.

Hattie, J. (2009). Visible Learning: a Synthesis of Over 800 Meta-Analyses Relating to
Achievement Routledge.

Hattie, J. A. C., & Donoghue, G. M. (2016). Learning strategies: a synthesis and conceptual
model. npj Science of Learning, 1(1), 16013.
https://doi.org/10.1038/npjscilearn.2016.13

Hulsman, R. L., Harmsen, A. B., & Fabriek, M. (2009). Reflective teaching of medical
communication skills with D1iViDU: Assessing the level of student reflection on

recorded consultations with simulated patients. Patient Education and Counseling,
74(2), 142-149. https://doi.org/https://doi.org/10.1016/j.pec.2008.10.009

Hutter, R. I., Oldenhof-Veldman, T., Pijpers, J. R., & Oudejans, R. R. D. (2015). Professional
Development in Sport Psychology: Relating Learning Experiences to Learning
Outcomes. Journal of Applied Sport Psychology, 29(1), 1-16.
https://doi.org/10.1080/10413200.2016.1183152

Kenworthy, L., & Kielstra, P. (2015). Driving the skills agenda: preparing students for the
future.
https://www.etuperspectives.economist.com/sites/default/files/Drivingtheskillsagenda
pdf

Korthagen, F., & Vasalos, A. (2005). Levels in reflection: core reflection as a means to
enhance professional growth. Teachers and Teaching, 11(1), 47-71.
https://doi.org/10.1080/1354060042000337093

Korthagen, F. A. J. (1985). Reflective Teaching and Preservice Teacher Education in the
Netherlands. Journal of Teacher Education, 36(5), 11-15.
https://doi.org/10.1177/002248718503600502

Korthagen, F. A. J., Kessels, J., Koster, B., Lagerwerf, B., & Wubbels, T. (2001). Linking
practice and theory: The pedagogy of realistic teacher education. Routledge.
https://doi.org/https://doi.org/10.4324/9781410600523

Lai, E. R., DiCerbo, K., & Foltz, P. (2017). What We Know about Teaching and Assessing
Collaboration (Skills for Today, Issue.

Learman, L. A., Autry, A. M., & O’Sullivan, P. (2008). Reliability and validity of reflection
exercises for obstetrics and gynecology residents. American Journal of Obstetrics and
Gynecology, 198(4), 461.e461-461.e410.
https://doi.org/https://doi.org/10.1016/j.aj0g.2007.12.021



Matsuo, M., & Nagata, M. (2020). A revised model of experiential learning with a debriefing
checklist. International Journal of Training and Development, 24(2), 144-153.
https://doi.org/https://doi.org/10.1111/1jtd. 12177

May, W. T. (1993). “Teachers-as-Researchers” or Action Research: What is It, and What
Good is it for Art Education? Studies in Art Education, 34(2), 114-126.
https://doi.org/10.1080/00393541.1993.11651895

McLaughlin, J. E., Minshew, L. M., Gonzalez, D., Lamb, K., Klus, N. J., Aub¢, J., Cox, W.,
& Brouwer, K. L. (2019). Can they imagine the future? A qualitative study exploring

the skills employers seek in pharmaceutical sciences doctoral graduates. Plos one,
14(9), 0222422 https://doi.org/https://doi.org/10.1371/journal.pone.0222422

Michels, N. R., Van Gaal, L. F., Bossaert, L. L., & De Winter, B. Y. (2010). Portfolio in
medisch onderwijs: ontwikkeling en eerste ervaringen [Development and first
experiences of a portfolio for undergraduate internships in medical education].
Tijdschrift voor Geneeskunde en Gezondheidszorg, 66(8), 386-393.
https://doi.org/10.2143/TVG.66.08.2000737

Moore, T., & Morton, J. (2017). The myth of job readiness? Written communication,
employability, and the ‘skills gap’ in higher education. Studies in Higher Education,
42(3), 591-6009. https://doi.org/10.1080/03075079.2015.1067602

Morbitzer, K. A., Olsen, A. A., & McLaughlin, J. E. (2021). A Mapping Review of
Teamwork Training and Assessment in Pharmacy Education. American Journal of
Pharmaceutical Education, 85(3), 8356. https://doi.org/10.5688/ajpe8356

Nicol, D. J., & MacfarlanelIDick, D. (2006). Formative assessment and self-regulated
learning: a model and seven principles of good feedback practice. Studies in Higher
Education, 31(2), 199-218. https://doi.org/10.1080/03075070600572090

Robles, M. M. (2012). Executive Perceptions of the Top 10 Soft Skills Needed in Today’s
Workplace. Business Communication Quarterly, 75(4), 453-465.
https://doi.org/10.1177/1080569912460400

Rotherham, A. J., & Willingham, D. T. (2010). “21st-Century” Skills. Not New, but a
Worthy Challenge. American Educator, 34(1), 17-20.

Scholten, D. J., Wijtmans, M., Dekker, S. J., Vuuregge, A. H., Boon, E. J. J., Vos, J. C.,
Siderius, M., Westbroek, H., & van Muijlwijk-Koezen, J. E. (2021). Practical
Guidelines to Redesign Introductory Chemistry Courses Using a Flexible and
Adaptive Blended Format. Journal of Chemical Education, 98(12), 3852-3863.
https://doi.org/10.1021/acs.jchemed.1c00644

Syslova, Z. (2019). The relation between reflection and the quality of a preschool teacher’s
education performance. International Journal of Child Care and Education Policy,
13(1), 4. https://doi.org/10.1186/s40723-019-0060-y

Watts, H. S. (1985). When Teachers Are Researchers, Teaching Improves. Journal of Staff
Development, 6.



Wu-Pong, S., Gobburu, J., O’Barr, S., Shah, K., Huber, J., & Weiner, D. (2013). The Future
of the Pharmaceutical Sciences and Graduate Education: Recommendations from the

AACP Graduate Education Special Interest Group. American Journal of
Pharmaceutical Education, 77(4), S2. https://doi.org/10.5688/ajpe774S2

Wubbels, T., & Korthagen, F. A. J. (1990). The Effects of a Pre-service Teacher Education
Program for the Preparation of Reflective Teachers. Journal of Education for
Teaching, 16(1), 29-43. https://doi.org/10.1080/0260747900160102

Zimmerman, B. J. (2000). Attaining Self-Regulation: A Social Cognitive Perspective. In M.
Boekaerts, P. R. Pintrich, & M. Zeidner (Eds.), Handbook of Self-Regulation (pp. 13-
39). Academic Press. https://doi.org/https://doi.org/10.1016/B978-012109890-
2/50031-7

Contact email: j.e.van.muijlwijk-koezen@vu.nl



