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Abstract

The Interactive, Constructive, Active, Passive (ICAP) Framework (Chi & Wylie, 2014) is
used to review and develop active learning in higher education. It is a hierarchical model
based on overt behaviours seen by the teacher in the classroom. This principle is
acknowledged as a limitation, especially in the case of online modes of study. In this paper,
we revise the ICAP Framework to fit an asynchronous mode of online learning by
introducing formative feedback to each ICAP mode, arguing the most active mode results in
a student-produced output with evidence of having reflected on feedback. We then use the
revised framework to review a course of study consisting of eight units of an asynchronous
online post-graduate degree and then recommend ways in which to apply the revised ICAP
Framework more generally to enhance the level of active learning in the asynchronous, online
mode.
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Introduction

Active learning is essential in higher education as students need to be “active agents
in the process of knowledge acquisition” (Bada, 2015, p. 66). Considerable effort is spent
designing and reviewing university courses (i.e., sequences of study that are completed to
obtain a specific award), to ensure there are active learning opportunities. This is done best at
a course level to provide an understanding of the student experience (Meyers & Nulty, 2009)
and allowing alignment across units (i.e., discrete, standalone components of a course with
prescribed learning outcomes), at the same level and between units at different levels. The
design and review of active learning often occurs at the level of learning activities, which are
specifically designed to enable knowledge acquisition (Chi & Wylie, 2014). The Interactive,
Constructive, Active, Passive (ICAP) Framework, as developed by Chi and Wiley (2014), is
useful for reviewing learning activities and designing more active ones. The framework was
designed for face-to-face learning and includes a focus on behaviours as literally “seen” by
teachers (p. 22). In this paper, we revise the ICAP Framework to understand how “seen” can
be interpreted in the asynchronous online mode.

Our revision recognises the importance of interaction to online learning (Cho & Kim,
2013; Moore, 1989; Su et al., 2005). We incorporate the element of feedback as integral to
higher modes of active learning in delivery of asynchronous online learning, then report on
an audit of eight units of a post-graduate course designed for asynchronous, online delivery
using the revised ICAP Framework (Chi & Wylie, 2014) to show what the “cumulative
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experience” (Meyers & Nulty, 2009) is for the students who take units in this course. We
also discuss how the learning activities could be revised to shift them towards higher modes
of active learning. Finally, we explore how to revise the course to achieve a higher level of
interaction to which feedback is integral.

In conducting the course audit using the ICAP Framework (Chi & Wylie, 2014), our
aim was to address these research questions:

1. How effective is the ICAP Framework for assessing the potential for students to
exhibit active learning in an online, asynchronous learning environment?

2. In what ways can using the ICAP Framework to categorise the level of active learning
in an activity help improve learning design and student engagement?

3. What value does the adding of feedback to the ICAP Framework have for enhancing
active learning in asynchronous, online learning?

Literature Review

Online Active Learning

An important aim of teaching and learning in higher education is “to guide students to
create increasingly complex knowledge structures [and this] requires us to progressively
scaffold their thinking” (Meyers & Nulty, 2009. p. 565). The scaffolding of thinking includes
the construction of carefully considered learning outcomes (Armatas & Spratt, 2019), the
development of considered curriculum (Meyers & Nulty, 2009), and the design of learning
activities that result in students engaging in particular behaviours, with the latter considered
essential. “It seems central [...] that it is only by ensuring that students engage in behaviours
(cognitively) that the quality of their learning outcomes can be guaranteed” (Meyers & Nulty,
2009, p. 567). Rather than simply soaking up knowledge, learners need to actively “confront
their understanding in light of what they encounter in the new learning situation” (Bada,
2015, p. 67). Students need to be active and engaged to learn, hence the focus on what is
known as “active learning” which has “gained widespread attention and acceptance in the last
few decades” (Prince, Felder & Brent, 2020, p. 4).

Active learning is as important in online learning as it is in other learning modes and
activities must be specifically tailored to the online context (Garratt-Reed, Roberts &
Heritage, 2016). The key to online learning for students is interaction (Su et al., 2005) which
is important to student retention (Cho & Kim, 2013) and knowledge acquisition. Interaction
is essential in designing engaging learning activities and, in the online environment,
“interactions may be either synchronous (the instructor and all students are gathered at two or
more sites simultaneously for class sessions) or asynchronous (instructional materials reside
online and are accessed by students at times convenient to them)” (Prince et al., 2020, p. 5).

An active online experience requires the design and delivery of learning activities
tailored to that mode which encourage and facilitate students’ interactions, “such as inquiry,
collaboration, and reflection” (Shi, Hur, Tang & Dennen, 2023, p. 272). These types of
activities allow students to gradually increase their abilities to think in complex ways. The
review of the types of learning activities present in an online course can therefore be used as
one measure of course quality.
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A course approach to understanding how active learning is, or is not present across
the units that make up the course, is preferable to a unit-by-unit one because a whole-of-
course approach allows for an understanding of “the cumulative nature of the students’
experience of the course” (Meyers & Nulty, 2009, p. 569). A comparative approach, unit-by-
unit across a course of study, allows for targeted revision. It can help to make “decisions
about what subjects need revision and how to prioritize these revisions” (Armatas & Spratt,
2019, p. 247). In the next section we examine the ICAP Framework (Chi & Wylie, 2014) as a
highly useful tool towards this type of course review.

The ICAP Framework

It is important to understand what constitutes active learning in order to enable
educators to develop active modes of learning. The ICAP Framework (Chi & Wylie, 2014) is
an important and often used (Farrow, Moore & Gasevi¢, 2022) system of categorisation used
to rate and design learning activities according to the type of activity required by the student.
In the Framework, active learning has been defined as “overt behaviors seen either during
instruction or while students are undertaking specific instructor-designed learning activities”
(Chi & Wylie, p. 220, emphasis added). The Framework is used as an “independent quality
measure” (Farrow et al., 2022) to review courses, as well as for “guiding instructional
design” (Chi & Wylie, 2014). It has a taxonomy of four modes of engagement with each
mode eliciting different cognitive processes and behaviors; these are Passive, Active,
Constructive, and Interactive (Chi & Wylie, 2014, pp. 221-223), summarised by Prince et al.
(2020, p. 19) as

in increasing order of effectiveness, student engagement may be passive (the student
is a passive recipient of information), active (the student does something with the
information but does not generate new material from it), constructive (new material is
generated), or interactive (new material is generated interactively with other students).

The ICAP Framework is based on the proposition that active learning is best
understood as part of a set of knowledge change processes that can predict the amount of
learning and that higher modes of engagement lead to more learning occurring with a deeper
understanding and comprehension. Learning activities are defined by Chi and Wylie (2014, p.
219) as “the large collection of instructional or learning tasks from which teachers or
educational designers can choose for students to do (e.g., reading, solving problems, learning
to understand charts and diagrams, etc.).” Such activities aim at increased engagement, which
is defined “in terms of overt behaviors that students can undertake, and teachers can see” (Chi
& Wylie, 2014, p. 220, emphasis added). Further, “overt behaviors are ‘seen’ either during
instruction or while students are undertaking specific instructor-designed learning activities”
(Chi and Wylie 2014, p. 220, emphasis added). The behaviours that can be seen include
reading, taking notes, underlining, drawing concept maps, rotating an object, defending a
decision, and debating.

The focus on “seen” in the ICAP Framework is due to the emphasis on teacher
practices in the classroom, which Chi and Wylie (2014) acknowledged is a limited context
but nonetheless useful. “Although far from perfect, overt [seen] behaviors are a good proxy to
reflect different modes of engagement that teachers can use to ascertain whether a student is
in fact engaged in a specific mode for a given activity” (Chi & Wylie, 2014, p. 220). The
framework was developed based on laboratory and classroom studies (Rakovic, et al., 2020;
Atapattu, Thilakaratne, Vivian & Falkner, 2019) hence the focus on observable activities.
This, for us, raises the important issue of how educators can observe behaviours in the online
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mode where they are not present to “see” what students do. While there is some research that
has addressed online learning and the ICAP Framework, we believe there is a gap in the
literature around the problem of “seen.” We argue that the ICAP Framework is not as
effective for assessing the potential for students to exhibit active learning in an asynchronous
online learning environment as it relies too heavily on the notion of “seen.” We propose a
way for what students do asynchronously online to be “seen” so activities can be designed
specifically for this mode.

Farrow et al. (2022) argue that Chi and Wylie’s (2014) ICAP Framework can be
applied to both in-person and online learning. Their research focused on coding online
asynchronous discussion threads in a fully online distance-learning course in real time
applying a “label indicating the relevant mode of cognitive engagement from the ICAP
framework” (Farrow et al., 2022, p. 46). Their findings aimed to support instructors to change
behaviours during a course. In their case, “seen” refers to comments in discussions in an
online course. While their work adds to understanding what “seen” can mean, we argue there
is a need to move beyond discussion posts as ““a major concern about asynchronous
interactions such as discussion boards is the difficulty of getting students to participate in
them” (Prince et al., 2020, p. 8). Our work addresses these issues, allowing a greater
appreciation of different types of learning activities specifically within the asynchronous
online mode. Following Johnson, Seaman, and Poulin (2022, p. 104) we define asynchronous
online learning as where “all classes or instructional activities happen online; there is no on
campus requirement [...] instruction is available for students to access at a time that works
best for them.” We are interested in this specific mode of online learning because it has
exponentially increased and because active learning is as important to learners in the
asynchronous online mode as it is in all others (Baker & Tukhvatulina, 2023). Further, there
is a research gap in active asynchronous online learning (Lim & Lim, 2021), to which our
work aims to contribute.

Interpreting “Seen” in Previous ICAP and Asynchronous Research

Online learning elicits the same level of student satisfaction and academic
performance as other modes (Prince, et al. 2020). However, when online learning does not
include synchronous learning opportunities, e.g., video classes, there is a risk of “lack of
learning engagement” (Hefter, Kubik & Berthold, 2023, p. 2). Returning to our research
question, a problem faced when implementing active learning to the asynchronous online
mode, is how to “see” behaviours. Learning analytics can provide evidence of what students
have done but not necessarily what else they have done (Vale & Falloon, 2024). For example,
we can tell they have watched a video for a certain number of minutes, but we cannot always
know what other activities were performed as they watched, e.g., did the student take notes or
pose questions to be answered (Dodson et al., 2018; Vale & Falloon, 2024). The challenge
then is how to “see” students in such an environment; i.e., to see both the student actions and
to evaluate any output from learning activities.

Next, we review previous research on the use of the ICAP Framework (Chi & Wylie,
2014) in online study modes to further understand how we can “see” students’ engagement.
Previous research of reviewing and designing active learning activities has interpreted “seen”
to mean primarily engagement in asynchronous discussion boards (Ahmad, Junis & Santoso,
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2022; Atapattu et al., 2019; Farrow et al., 2022). In this sense “seen” means posting
comments and responding to others and the Framework has been used to gauge “depth and
quality” through labelling (Farrow et al., 2022, p. 129). Atapattu and colleagues (2019)
applied the ICAP Framework to classify online discussions in a Massive Open Online Course
(MOOC). While their work is limited to online discussions, in respect to the issue we have
described above, they advanced the use of the Framework by automating the data collection,
noting that previous studies relied on manual analysis. Ahmad et al. (2022) conducted a
literature review of 54 articles to measure learner engagement in discussion boards arguing
that these support students to interact, engage with content and for teachers to monitor, direct,
and encourage deeper learning.

Some research has moved beyond discussion boards to understand “seen.” For
example, Galatsopoulou, Kenterelidou, Kotsakis, and Matsiola (2022, p. 13) analysed
asynchronous viewing of videos followed by “peer discussions and collaborative analysis.”
The work by Hefter et al. (2023) focused on university students’ engagement with recorded
video lectures and then took a quiz or wrote a self-explanation. Vale and Falloon (2024) used
a modified version of the ICAP Framework (Chi & Wylie, 2014) with the modifications
focused on differing activities related to watching videos. This allowed them a more nuanced
understanding, but they did not specifically mention the problem of “seen.” Findings from
their study included that the ICAP Framework was valuable in evaluating data collected as
part of learning analytics. In particular, learning analytics data alone were more effective at
identifying lower level forms of engagement, such as Active, but not the higher order levels
of Constructive and Interactive. They concluded that a more accurate picture of student
engagement with video-based learning objects could be obtained by using the ICAP
Framework to determine active learning. While these authors concluded that learning
analytics is generally effective for identifying active learning behaviours when viewing
videos, it is “greatly strengthened when mapped to a well-researched pedagogical model like
the ICAP framework” (Vale & Falloon, 2024, p. 62).

Common to this “seen” research are interactions involving teachers and fellow
students. It is argued that such interactions are key to online learning, “and there should be an
interaction between students, students with instructors, and students with the course content”
(Galatsopoulou et al. 2022, p. 4). While we agree, we also align with Garrison and Cleveland-
Innes (2005) who argue that interactions per se are not enough and that they “must be more
structured and systematic” (p. 134) and further, there is a need for “a qualitative dimension
[...] where interaction is seen as communication with the intent to influence thinking in a
critical and reflective manner.” (p. 134). Thus our work aims to encourage structured and
systematic activities that influence thinking to higher modes. To this end, in the next section,
we have identified that an important qualitative dimension is formative feedback, from
teachers and peers, and accordingly apply this to our revised version of Chi and Wylie’s
(2014) ICAP Framework.

Revising the ICAP to Embed Formative Feedback as “Seen”

Formative feedback, either from self (i.e., reflection), peers, or from the teacher is an
essential element in our revised ICAP Framework (Chi & Wylie, 2014). Feedback is included
in the original framework where there is discussion of a classroom-based study that found
students who self-explained but did not receive feedback (Constructive) did not perform as
well as those who self-explained and did receive feedback (Interactive). However, feedback
is not explicitly described as part of the four ICAP modes, except in Interactive where
students who engage in dialogue provide feedback. The importance of feedback in designing
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ICAP-aligned synchronous and asynchronous activities is recognised by Prince et al., (2020,
p- 8) who argue, “the point is not to require activity for its own sake, but rather to provide
guidance, practice, and feedback in your targeted skills” (emphasis added). Revisions such as

ours are expected when the framework is applied to different modes of delivery (Farrow et
al., 2022).

Shute (2008, p. 152) defines formative feedback as “information communicated to the
learner that is intended to modify his or her thinking or behavior for the purpose of improving
learning.” Specifically, we are interested in “task-level feedback [which] typically provides
more specific and timely (often real-time) information to the student about a particular
response to a problem or task.” There are different types of formative feedback and we use
the term feedback to indicate that task-based formative feedback needs to be designed into
learning activities. Our second research question relates to the ways in which use of the
ICAP Framework (Chi & Wylie, 2014) to categorise the level of active learning in an activity
can help improve learning design and student engagement, and we argue that it can be used to
improve design and engagement by explicitly designing in the element of feedback.

In revising the ICAP Framework (Chi & Wylie, 2014), we add the element of
feedback, or the lack of feedback, to each mode. This ranges from Passive, with no feedback,
to Interactive, which is a collaborative activity in which the incorporation of feedback on an
external output to a new external output, or double-loop learning, is essential. Double-loop
learning “involves reflection” (Greenwood, 1998, p. 1048), therefore evidence of reflection
on feedback received on an external output is afforded the highest ICAP mode. Our revision
to Chi and Wylie’s (2014) ICAP Framework for asynchronous, online learning is as follows,
with our additions in bold:

Passive refers to “a passive mode of engagement [such] as learners being oriented
toward and receiving information from the instructional materials without overtly
doing anything else related to learning (Chi & Wiley, 2014, p. 221).” No feedback.

Active refers to “if some form of overt motoric action or physical manipulation is
undertaken” (Chi & Wiley, 2014, p. 221). No feedback from others/ some self-
feedback.

Constructive refers to “constructive behaviors [such] as those in which learners
generate or produce additional externalized outputs or products beyond what was
provided in the learning materials” (Chi & Wiley, 2014, p. 222). Feedback provided
on external output by either peers, teacher or other external party.

Interactive refers to “interactive behaviors to dialogues that meet two criteria: (a) both
partners’ utterances must be primarily constructive, and (b) a sufficient degree of turn-
taking must occur” (Chi & Wiley, 2014, p. 223). Feedback on an external output
from peers etc. that is then incorporated in the development of another output
(Double-loop learning).

We adapted the table of typical examples of activities in Chi and Wylie’s paper (2014,
p. 22) to our revised version of the ICAP Framework (see Table 1). Looking at our third
research question regarding the value that adding feedback to the Framework has for
enhancing active learning in asynchronous online learning, we can see that adding in
feedback allows each mode to have an output (or no output) that is then used for moving
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thinking to a higher level. That is, it is not simply an output that counts but how that output is
used and the term “feedback” determines usage.

Table 1

Modes of Engagement in Asynchronous Online Learning Mapped to ICAP Modes

Mode Behaviour Feedback provided

Passive- Watching a video/narrated None

Receiving PowerPoint.

Active- Taking notes following Student may reflect on their own

Manipulating  prompts, manipulating the work (self-feedback).
videos.

Constructive- Reflecting/note-taking and Feedback designed—either a

Generating producing evidence for fellow student or a teacher
feedback following prompts, provides feedback, or it is part of
posting in discussion boards, an interactive element.

explaining concepts in a video.

Interactive- Joining a small group for Receiving feedback and
Dialoguing asynchronous idea responding, evidenced through a
sharing/formation/defending. new external output. Double-

L . . loop learning.
Posting in a discussion board, P &

receiving feedback and
responding to it.

Developing collaborative
artifacts, such as concept maps
that evidence feedback.

Aims

Our aim was to use our revised version of Chi and Wylie’s (2014) ICAP Framework
to delineate the cumulative nature of the learning activities upon the student experience
across a course, as opposed to individual units of study. To do this we used the Framework to
rate and label the learning activities on the assumption that “good” educational design aims
for “more” engagement from students, therefore activities in the Constructive and Interactive
modes are of more educational benefit than the two lower modes. To address our research
questions, we were specifically interested in what types of activities are most common in the
asynchronous online course we audited and how this impacts the student experience.

Data

The data we analysed were all the learning activities in one asynchronous online
course. We had access to the course, and permission to use it for this purpose, from the
Director of the program. Ethics permission was not required as we did not use any data from
students and no human participants were involved in the research. Instead, we reviewed the

Online Learning Journal Volume 29 Issue 3 September 2025



243

learning activities, assessing each of them using our revised ICAP Framework. The course
was very similar to the one described by O’Connor (2022, p. 103):

Subjects were offered asynchronously and were based around weekly learning
objectives and fargeted activities which scaffolded toward the assessment. Each week,
students were expected to engage in related discussion activities via discussion
forums. These discussions were supported by online tutors who were required to
guide the student interactions based upon the weekly activities and additional
instructions from the lecturers (emphasis added).

Method

A Case Study of an Audit

We used our revised ICAP Framework (Chi & Wylie, 2014) as an auditing tool. This
work was influenced by the work of Farrow et al. (2022), who labeled learning activities
according to the Framework. They argue that this is a common approach to understand the
content of discussion forums and we found that it is readily adapted to other forms of learning
activities. We acknowledge that this type of labeling is time-intensive, but we found getting
close to the activities in this manner allowed us to fully appreciate the look and feel of a
course. We used the audit to suggest how the course currently stands in terms of being
Constructive and Interactive and to show changes that can be implemented. The audit was
undertaken on the latest, archived version of the unit; in some cases, the unit had been
delivered three times. We had access to archived versions of all the units (subjects) that had
been offered in the course. This course was chosen because it had run several times and was
due for a review.

Unit design was done using a template to help achieve a similarity of learning design
patterns across all units and courses (Bearman, Lambert & O’Donnell, 2021). This includes
the labeling of activities with icons and headings such as “Watch,” “Read,” and “Reflect.”
For our audit we took a course-level approach, meaning we reviewed all eight units which
make up the course, each of which consists of eight weekly modules. The number of pages in
each module varied, with some having as few as six pages per module and some having as
many as 20. We reviewed each page looking for learning activities as there was no automated
way to find these activities. Instead, we clicked through each page of every module looking
for “activities.” For most of the activities identified, the templated labels had been used and
their use (e.g., Watch, Read, Reflect) assisted in identifying other learning activities that were
not labeled but still met Chi and Wylie’s (2014) definition of a learning activity.

Two of the authors undertook the unit audits and met twice to ensure reliability and
consistency of each other’s audits. An audit consisted of four steps, the identification of
learning activities being the first. In defining a learning activity, we checked that it satisfied
the ICAP (Chi & Wylie, 2014) description of a learning activity. All the units audited had
been developed using a template, providing some regularity in the sign posting of learning
activities by “calls to action,” making identification of learning activities easier. Once a
learning “activity” was identified in a module, following Farrow et al. (2022, p. 129), we
“annotated each message [activity]| with a label indicating the relevant cognitive engagement
mode from the ICAP framework.” We also used the framework to categorise the activity in
respect to the scaffolding of tasks via use of prompts, external output as a result of
completing the learning activity and presence of feedback, each of which are described in
more detail next.
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Categorising the Learning Activities
There were three elements to the categorisation of learning activities:

Prompts
As well as defining an activity, we looked at the prompts associated with the “call to

action” or equivalent to see what students were asked to do for the activity. In a classroom,
teachers will provide students with scaffolding such as directions, prompts, questions, and
feedback to help them undertake a learning activity. Scaffolding “enables learners to do more
advanced activities and to engage in more advanced thinking and problem solving than they
could without such help” (Shute, 2008, p. 162). In the asynchronous online mode, this sort of
scaffolding can “encourage students to deeply process the material” (Hefter et al., 2023, p. 2)
and to produce self-explanations that contribute greatly to knowledge acquisition. Thus,
directions and prompts contributed to the categorisation of the activity according to its level
on the ICAP Framework (Chi & Wylie, 2014); for example, directions such as “answer these
questions while watching” were considered at a higher mode of ICAP than simply “watch.”

Creation of an External Output

Units were reviewed for external output from learning activities, and if present, we
analysed what type of output it was, who was involved in developing it, what students were
asked to do with the output and evidence of the knowledge thus generated being useful
towards other ends. For example, students were often asked to “Reflect” using their own
notes. This was considered at the lowest level of the ICAP Framework (Chi & Wylie, 2014).

Presence of Feedback

Finally, we looked for feedback. Was there feedback available for the activity? Who
gave it? Was there feedback on an external output? What type of feedback? What happened
to the output once feedback was received? The answers to these questions assisted in
determining whether the learning activity could be categorised as Constructive or Interactive
according to the ICAP Framework (Chi & Wylie, 2014).

Once all of the units in the course had been audited, the results were collated to show
the number and type of learning activities for each unit and their categorisation to provide a
picture of the level of active learning across the course as a whole.

Results

Number and Types of Activities

Overall, we categorised 619 learning activities in the eight units. On average, each
unit had 40 learning activities across the eight weeks of teaching, however, the number did
vary with some units having 60 and one having 218, most of those being passive video
watching. We found only a small number of types of learning activities and the majority were
categorized as Passive (n = 289, 47%), with the next most frequent category being Active (n
=250, 40%). Only 61 (10%) and 19 (3%) were categorised as Constructive and Interactive
respectively. Categorisation of the types of learning activities using the ICAP Framework
(Chi & Wylie, 2014) is shown in Table 2 below.
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Examples of Activities Categorised Using the Revised ICAP Framework

ICAP mode Activity Scaffolding and Examples from units
Feedback

Passive Watch - Video — No prompts, questions Watch this video.

YouTube, or directions and no
PowerPoint feedback.
Active Take notes /reflect/  Prompts/questions and Refer to X article and
watch some self-feedback identify Y and Z as part
incorporated. of your own study
notes.
Reflect on your notes.
Click and Prompts, questions or Information placed into a
reveal /Multimedia  both provided butno  “click and reveal” or a
assets feedback. multimedia asset - no
feedback, no external
output.
Quiz Prompts, questions or  Quiz, no answers
both provided butno  provided.
feedback.

Constructive Quiz Prompts or Quiz, answers
questions and provided allowing for
feedback on feedback.
answers.

Discussion board
post with
possible feedback

Calculations with
solutions

Click and reveal

Prompts/questions but Post in the discussion
feedback not given (i.e., board answer to the

peers/teacher might
respond, they might
not).

following question(s).

Prompts/questions with Students given

feedback (e.g.,
answers).

calculations to complete,
and answers provided on
next page or in click and
reveal.

Prompts/questions with Students write an answer

feedback on answers.

in their personal
notebooks which are not
seen by the teacher, then
check using a click and
reveal.
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Multimedia Prompts and feedback Multi-media assets made
interactive asset but no external by the university
output. interactive development

team that require student
input and provide
feedback upon input but
no external output results
e.g., drag and drop.

Interactive ~ Discussion board Prompts and questions Post a response to
post with feedback with output shared and questions then comment
feedback provided. on a fellow student’s

post (may or may not be
an assessment).

Multimedia Prompts and Multi-media assets made
interactive asset feedback in response to by the university
what student has done. interactive development

team or a private
company (e.g.,
simulation) that require
students to input, with an
external output or
feedback on
choices/input.

Types of Passive Activities

Many activities were categorized as Passive. In Table 2, we have described these as
engaging students in the mode of “Watch” without any scaffolding to direct attention or
support knowledge acquisition while watching. However, it should be noted that these results
were somewhat skewed as one unit had over 100 “Watch” activities in the passive mode.
Similarly, reading a paper or other text without scaffolding would be categorised as Passive.

Types of Active Activities

The second highest mode was Active activities and consisted primarily of activities
that invited students to “Reflect” or “Take notes” for their own use. There were questions or
prompts but no feedback on the notes and only occasional directions as to how the notes
might prove useful to knowledge acquisition or assessments. Also included as an Active
activity were several multimedia assets, developed by the central design team, that required
students to click on icons to reveal further information. We counted these as Active, as
opposed to Constructive as they were simply “click and reveals” and students were not
required to further integrate the information obtained and no feedback, such as “Wrong
answer, try again,” was part of the asset. As such, these activities were simply a way to
provide information in a more active manner than reading it on a screen.

Types of Constructive Activities

There was a relatively low number of Constructive activities and these consisted
primarily of discussion board posts, with questions and prompts, that required students to
respond to other students’ comments. A standard discussion board post description for the
course was “Post a response to this question and respond to one of your peers.” What
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happened after the posts and response was not made clear as students were not asked to
collate their posts and responses for further feedback.

Other Constructive activities included quizzes, calculations with answers provided,
and multi-media assets that produced an external output, e.g. a “drag and drop” concept
check where students were asked to put the correct term in the correct place. The wrong
answer was rejected. The completed asset comprised a new external output that could be
downloaded. However, nothing else was done with the output, such as receiving feedback
which would have placed it in the highest mode.

Types of Interactive Activities

There were relatively few Interactive activities. An example of one was a multimedia
asset developed by the university learning design team that required students to undertake a
branching scenario from which an external text was developed that students were required to
post and discuss in a discussion board for feedback. Another example was an externally
developed simulation that students undertook for the whole term, with weekly activities and
posting to discussion boards. It was also part of the assessment.

Opportunities for Feedback on External Outputs

As can been seen in the types of Constructive and Interactive activities found in these
units, there is a limited type of external output to which feedback is assigned, this being
external output from a university-developed multimedia asset that students posted in a
discussion board and a simulation that involved, again, output that was posted and discussed.
In terms of the simulation, these discussions were developed in the assessment tasks.

Discussion

There were three research questions of interest in our study. The first related to the
effectiveness of the ICAP Framework (Chi & Wylie, 2014) for assessing the potential for
students to exhibit active learning in an asynchronous online learning environment. We found
the Framework to be very effective in this regard as it provided a codified and objective way
of assessing the level of active learning required for the activities in the audited course. The
audit demonstrated that overall, the course tends to the Active mode of engagement as
defined by the ICAP Framework. This is similar to Vale and Falloon (2024) in their analysis
of videos in learning activities wherein they found that students tended towards the Active
mode. They found that when codifying activities using the Framework, their interviews with
students uncovered more of the higher level modes. Our finding thus agrees with their study
and we suggest that ways other than codifying activities are necessary to more fully
understand nuances.

We found that across the course, students experience a limited variety of activities and
there were many passive activities in some units. Su et al. (2005), in their review of
interactivity in an online course, found a similar lack of variety of activities, with online
discussion, instructor feedback, and summaries of key points dominating. Activities that
could be considered at a higher mode such as peer evaluation and inter-team feedback were
used sparingly, despite students interviewed asking for more such interactions. Su et
al.(2005) argue instructors are less skillful in providing student-led interactions which
“suggests the importance of faculty training and support when it comes to online education”
(p. 10). It is interesting that given their work was almost twenty years ago, we have found a
similar pattern of passive activities.
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Additionally, an uneven distribution of modes was found, with some units rated as
Interactive and some entirely Passive. The small variety of activities may partly be due to the
template used to develop the units which has icons and verbs to be used when signposting an
activity; this “shorthand” may make it more difficult to develop active learning tasks that are
outside the template. To address this difficulty may require further development of the
template. There is also a need to consider how to make activities such as those labelled
“Watch” more constructive or interactive and less passive as there were far more passive
activities, primarily—“Watch”—than any other activity. While this may partly be due to the
template, it could also be due to the time pressures associated with the development of
activities for these units, with lower level activities being easier and quicker to design. In
addition, the transition to asynchronous delivery can be challenging and may require a longer
period of development time and professional support to help teachers design learning
activities that are at the higher end of the ICAP Framework (Chi & Wylie, 2014).

Our second research question related to the ways that using the ICAP Framework
(Chi & Wylie, 2014) to categorise the level of active learning in an activity could help
improve learning design and student engagement. We found the ICAP Framework very
useful for working out how active a course is and where improvements can be made. This is a
similar finding to other research in the field such as Atapattu et al. (2019), who applied the
ICAP Framework to identify cognitive engagement by MOOC participants. We found it
particularly useful for identifying which units needed more active learning activities to
promote student engagement, activities that could be modified to shift them to a more active
mode according to the Framework, and the distribution of active learning across the course.
We suggest that the Framework must be adapted to the online mode in order to explicitly
address what is meant by “seen.” We also suggest that the work needs to take a whole-of-
course approach and must move beyond discussion boards.

Some units in the course we audited did have learning activities we categorised at the
higher modes of active learning. This was encouraging but one unit had considerably more
interactive learning activities than the other units as this unit had an externally produced
simulation as well as several university-produced multimedia assets and the requirement to
post and respond to peers. Limited opportunities for feedback on external outputs was also
identified as an area requiring attention to produce higher modes of activity and feedback.
Simulations and multimedia assets that produce an external output that can be reviewed by
peers and then used in assessments is present in two units. Further development of such
learning activities, particularly multi-media assets bespoke to the unit and the course, is
warranted. Overall, a whole-of-course approach to the placement and building of such
learning activities could be undertaken to ensure that effort is used to develop higher modes
of activity and a more consistent distribution of types of activities across units. While there is
a place for simpler learning activities, such as click and reveals, there needs to be a coherent
approach to ensure variety and higher modes with feedback.

Another area where enhancements can be made to promote higher levels of active
learning is in the template and the use of prompts for consistency. The design template
allowed for clear and consistent signposting of activities using icons. However, we found that
the template was used inconsistently at times. For example, the Activity icon might signal a
passive reflect/take notes or an activity in the Interactive mode of the ICAP Framework (Chi
& Wylie, 2014). We argue that lower levels of activities should be signaled differently thus
alerting students to the amount of time and knowledge acquisition that might be expected. An
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improvement would be to develop prompts using the ICAP Framework. Hefter et al., (2023)
argue that carefully constructing prompts based on the ICAP Framework can increase active
learning, in their case self-explaining. They argue that instructors should spend time
constructing such prompts.

These findings point to a need for professional development for those designing
online courses. Chi and Wylie (2014, p. 238) note that their “framework, on the other hand,
can provide specific guidelines for how to create lessons that incorporate overt behaviors that
are associated with higher levels of engagement and their associated knowledge-change
processes.” Such guidelines need to be developed in specific contexts. These guidelines
would be useful for both academic staff and learning designers in conceptualising units and
for course coordinators who can work with their teams in a whole-of-course approach.
Professional development will also allow for an understanding of the constraints to the
template and the possibilities for teams to develop different types of activities using the
template. Like Chi and Wylie (2014, p. 238), we have “developed an online module
containing information about ICAP” for academic staff undertaking unit development with
the learning design team. Although too soon to evaluate, there has been some uptake, but the
challenge is for academic staff to do this professional development given time constraints.
Professional development with learning design teams may not face this constraint as it could
be scheduled as part of their workload. Another strategy for raising awareness of how to
design active learning using ICAP is to pilot an exemplary course. This would include the use
of the guidelines and professional development for the staff involved.

Our third research question concerns the value of adding feedback to the ICAP
Framework (Chi & Wylie, 2014) for enhancing active learning in asynchronous online
learning. Based on our audit results, we believe feedback to be a critical to allow students’
behaviour to be “seen” in a learning mode where the teacher is not physically present. For
many of the activities in the course, without an output that received feedback, the information
about what the student did would be limited. By including feedback in a learning activity,
analysis of learner behaviour through learning analytics will be greatly enhanced as it will
provide outputs that help to show what the student has done.

Limitations and Future Research

A limitation to our methodology relates to the manual categorisation of all the units,
the time this took, and the opportunity for differences in categorisation between coders. We
had to actively look for activities in the units. Sometimes, following the template, these were
obviously labelled, sometimes not. | There is a margin of error in activities not being
identified, especially due to the amount of time it took to audit each unit. The meeting of the
researchers to check each other’s categorisation twice helped to address any differences, but
the argument can be made that activities were missed or mis-labelled. Our suggestion to
support this type of auditing and to make activities stand out more is to keep a record of every
activity in every unit and store these as part of the design process. Further, we suggest that
labels for activities in templates are regularly reviewed and updated where necessary to help
the design of more cognitively challenging activities.

Our study applied the ICAP Framework (Chi & Wylie, 2014) to course design,
demonstrating it to be an effective and valuable tool for this purpose. Further studies
validating and refining our audit methodology would provide clarity and guidance on its
application when conducting course reviews. In addition, we categorized learning activities
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and not students’ behaviour when completing those activities. Validation of our revisions to
the Framework to add feedback so what students do in an online, asynchronous learning
environment can be “seen” is a logical and fruitful area for future research. As the work of
Vale and Falloon (2024) has shown, the use of learning analytics in combination with the
ICAP Framework provides valuable insights into what students do and what they have learnt.
This requires learning design that includes a digital footprint of learning activity and outputs
that feedback is provided on to evaluate the extent of active learning occurring and what
students did and learnt.

Conclusion

The ICAP Framework (Chi & Wylie, 2014) is used to review and design learning
activities. In this paper, we revised the Framework for use with the asynchronous online
learning mode, arguing that formative feedback and an external student output is the highest
mode as it allows what students do to be “seen” when completing a learning activity.
Feedback is also expected at the lower modes but need not involve an external output. The
audit of the course revealed a large amount of activity required by students across all [CAP
Framework levels. However, the nature of the learning activities is such that modifying them
so that they move to a higher mode of the Framework is not onerous, particularly for passive
activities. To support designing more active learning activities, we argue there is a need to
develop guidelines for specific instances, which would be useful for improvements to
learning activities, introduction of more authentic tasks, and professional development
opportunities that can be included to support academic staff. The challenge is one of
developing a course that has well distributed examples of learning activities at the various
levels of the (revised) ICAP Framework. Based on the work presented here, we believe that
the production of course-specific guidelines for the application of the ICAP Framework—
including the revised version presented here—would be beneficial. However, more work is
needed to validate the revised version of the Framework, particularly in respect to its efficacy
in revealing what students do in online, asynchronous learning environments where teachers
are not there to “see” them.
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