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Abstract

Despite the growing research base on the use of video annotation in education, little is known
on how to coherently structure a video-annotated peer feedback activity to engage students.
Eventhough some studies have outlined the guidelines for conducting video-based
annotation practice, little has been published with the focus on video-annotated peer
feedback. To explore this under-investigated realm, the current review was conducted. In
order to identify studies to be included in this review, a strategy for literature search was
initially developed. This was followed by the selection and categorization of relevant studies.
This paper thus provides a succinct overview of the essential steps involved in conducting a
video-annotated peer feedback learning activity. Most importantly, it has resulted in a guide
that outlines those essential stages and steps, thus providing insights into adaptation for use
in education.

Keywords: Peer Feedback, Video Annotation, Video Annotated Peer Feedback, Student
Learning, Innovative Teaching.

Introduction

A video annotation (VA) tool is best recognized with its ability to match the textual messages
to moments in a video (Howard, 2012). In other words, comments provided in a VA platform
can be synced to the particular segments of a video. A more comprehensive definition of
video annotation was provided by Evi-Colombo et al (2020) in their review paper. VA refers
to “a web-based or standalone system that integrates commenting, video playback, and time-
based textual or iconic annotation” (p.217). It can thus be used effectively to promote student
learning as far as the use of video-based learning materials is concerned.

Though rigorous recent research activities were found to integrate the use of VA,
particularly at tertiary level of education, the investigation into the process of video-
annotated peer feedback activity is sparse. Moreover, though there were few attempts that
illustrate the guidelines for conducting video-annotated practices (eg. Colasante & Douglas,
2016), they do not focus on peer review and thus it is not easy to parse out what is specifically
required from the learners when participating in a video-annotated peer feedback activity.
Providing students with a clear set of guidelines can give them an overview of the whole
process and enable them to anticipate the upcoming learning tasks so as to better prepare
themselves. By analyzing the design of these related studies and their approaches to carry
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out the video-annotated peer feedback learning activities, the key phases and main steps can
be identified and summarized for the development of a guide so as to provide a practice-
based tool that can help practitioners to use as well as to enable other researchers to test and
develop the guide further. Hence, the development of a video-annotated peer feedback
activity guide is adamant. This review was thus conducted with the purpose to capture and
describe the important stages and steps involved in conducting a video-annotated peer
feedback activity. It thus seeks to answer the following research question: What were the
essential steps involved in the video-annotated peer feedback activities in selected studies?

Literature Review
This section presents the literature on video annotation tools, framework for teaching with
video annotation and a discussion on how video-annotated activities can be used to facilitate
feedback process.

Video Annotation as a Teaching and Learning Tool

Literature reveals that a variety of VA tools and platforms have been developed, used or
explored for educational purposes. As shown in Table 1, it is obvious that the three most
commonly used VA tools were VideoANT, Media Annotation Tool (MAT) and Collaborative
Lecture Annotation System (CLAS). Other platforms are Video-Annotated Listening Review
Mechanism (VALRM), video-annotated learning and reviewing system with vocabulary
learning mechanism (VALRS-VLM), video annotation learning system (VALS), collaborative
educational video annotation, Annomation, VideoFragmentRating (VFR) system, Nursing
Communication Peer Assessment (NCPA), Clipper, Collaborative Annotation Tool (CaTool) &
Open Video Annotation (OVA), the HyperVideo, Viddler, Celluloid, YouTube annotation tool,
Go-React, educational video annotations/ Educational Video with collaborative Annotation
(EVA) and video annotation learning platform (VALP).
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Table 1.

Video annotation tools in previous studies

Video Annotation (VA) Tool

Studies

VideoANT

Media Annotation Tool (MAT)

Collaborative Lecture
Annotation System (CLAS)
Video-Annotated Listening
Review Mechanism (VALRM)
video-annotated learning and
reviewing system with
vocabulary learning mechanism
(VALRS-VLM)

video annotation learning
system (VALS)

collaborative educational video
annotation

Annomation (semantic)
VideoFragmentRating (VFR)
system

Nursing Communication Peer
Assessment (NCPA)

Clipper

Collaborative Annotation Tool
(CaTool) & Open Video
Annotation (OVA)

iVideo (HyperVideo)

Viddler

Celluloid

YouTube annotation tool
Go-React

Educational Video Annotations
(EVA)

Educational Video with
collaborative Annotation (EVA)
video annotation learning
platform (VALP)

Aguillon & Monterola, 2020; Baepler & Reynolds, 2014; Lee
& List, 2019; Mcfadden et al., 2014; Van der Westhuizen &
Golightly, 2015

Colasante, 2011; Colasante & Douglas, 2016; Douglas et al.,
2015; Colasante & Leedham, 2013; Lemon et al., 2013
Dawson et al., 2016; Joksimovic et al., 2019; Mirriahi et al.,
2018

Chen & Chen, 2018

Chen, Li & Lin, 2020

Chiu et al., 2016
Grunewald & Meinel, 2015

Yu et al, 2012
Hulsman & Van der Vloodt, 2015

Lai et al., 2020

Marcal et al., 2020
Moya et al., 2015

Perini et al., 2019

Sherry et al., 2018

Tessier & Tremion, 2020

Nilsson & Karlsson, 2019

Ardley & Hallare, 2020; Ardley & Johnson, 2018
Anderson et al., 2012

Wong & Reimann, 2009

Zhang & Wu, 2015

The basic feature of VA tool is the time-marked text annotation and most of the VA

tools also support tagging/labelling of users’ comments. Some platforms allow creation of a
catalogue of video annotations and sharing of the annotated clips (see Marcal et al., 2020).
While MAT offers ‘coloured markers’ to categorise content (see Colasante & Douglas, 2016;
Douglas et al., 2015), collaborative educational video annotation also allows users to
predefine default captions when implementing markers (see Grunewald & Meinel, 2015). As
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for VALP, users can work on “embedded exercises,” add “notes,” and ask “questions” to the
teacher via the platform (see Zhang & Wu, 2016). NCPA, which was designed for assessing
nursing communication also has ‘mark buttons’ for specifying the type of comment (see Lai
et al., 2020). In VALS, users can work on annotations with pencil, line, arrow tool, rectangle,
circle, textual and eraser tool. A variety of colours can also be used for each tool, making
clearer annotations in video display area (see Chiu et al., 2016). Similarly, OVA has a lot of
advanced features, such as multimedia annotations, sharing of annotations on social
networks, tagging with geolocating feature and eRubrics (see Moya et al., 2015). EVA is
another platform that offers a lot of friendly navigation and viewing features such as cue-
segments which can display segments of video temporal bookmarks and an associated list of
users’ annotations (see Anderson et al., 2012; Wong & Reimann, 2009). Apart from features
such as visualisation of areas of student convergence and divergence and the inclusion of
video-to-video annotations, CLAS allows users to annotate (point-based and text) a variety of
multimedia content, such as podcasts, lecture capture and PowerPoint (see Dawson et al.,
2016). Annomation, a semantic VA tool allows users to add linked data annotations so that
the videos can be linked to other web resources (see Yu et al., 2012). Go-React is a for-pay
cloud-based tool, with preset colored tabs and advanced features for rubric to be embedded
for grading (see Ardley & Johnson, 2018). Besides, attachments can also be uploaded to
support the video (see Ardley & Hallare, 2020). Apart from insertion of individual or
collaborative video annotations, HyperVideo also supports linking of additional materials,
such as documents, other videos or descriptions (see Perini et al., 2019). With VALRM, users
can review marked sections with bilingual captions immediately or at a later stage to aid them
in listening comprehension (see Chen & Chen, 2018). Meanwhile, VALRS-VLM allows users to
highlight unfamiliar words in subtitles and learn these words with a built-in online dictionary
(see Chen et al., 2020). With password-protected video server, only the video owners and
invited individuals can get access to the videos in VFR (see Hulsman & Vloodt, 2015). Viddler,
as highlighted in Sherry et al.,’s (2018) study also involves a secure online network, which
comes with features, such as customizable viewer access, customizable content access and
reports and alerts. In Celluloid, a code can be generated by the trainer and transmitted to the
target group to work in a closed-space virtual classroom (see Tessier & Tremion, 2020).

Framework for Teaching with Video Annotation

Colasante and Douglas (2016) proposed a framework for teaching with video annotation in
tertiary education. The first step- preparation is concerned with designing and planning of the
lesson, in which activities such as identifying the intended learning outcomes, determining
appropriate videos, designing learning activities, preparing associated equipment and
providing technological support were included. The second step — participation is related to
the stage of implementing video-annotated practice in which activities such as students’
meaningful exploration with the video interactive affordances, collaborative student work
and teacher monitoring were outlined. As for the third step — connection, activities can be
designed as such to establish connections of student learning to other topics, activities,
and/or professional relevance or link-forward to other learning and vocational/ professional
experiences. Drawing upon this framework, this review analyzed the essential steps involved
when students are engaged in video-annotated peer feedback activities.
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Video Annotation and Feedback Process

The essential role played by VA tool in supporting evidenced-based discussions among the
users has made it an effective tool to facilitate feedback process. As highlighted, the need to
constantly watch the videos so as to associate comments with the video content will
somehow help students in giving suggestive feedback like the experts (Lai et al., 2020).
Besides, previous studies have evidenced ‘better and more meaningful comments’ (Baepler
& Reynolds, 2014), ‘suggestive and beneficial feedback’ consisting of ‘suggestion’ and ‘goal’
categories of comments (Lai et al., 2020) and ‘more concrete and contextualized feedback’
(TGlGce, 2018) with the use of video annotation. Furthermore, an enhanced validity of peer
scores and student performances was also noted with the use of VA tool (Lai et al., 2020).
These studies have thus suggested that video annotation can be used effectively to facilitate
the feedback process. The development of a guide which maps out the essential steps
involved in a video-annotated peer feedback activity will thus offer insights for future
research and could benefit practitioners who are interested in using video annotation to
facilitate students in the peer feedback activity.

Method

Following Pérez-Torregrosa et al (2017), a three-phase process which involves developing a
strategy for literature search, selecting studies and categorization was performed. Searches
were conducted in November 2020 using Scopus with two sets of key terms: ((“video
annotate*”) AND (educat* OR teach* OR learn* OR student*)) which were chosen based on
preliminary searches on the related literature. Google Scholar was used as the secondary
database. In the first screening stage, video annotation studies which were conducted in
education context, published between 2011 and 2020 and those with empirical data were
selected.

Next, the selected articles were later classified into five (5) different categories,
focusing on the nature and purpose of the video-annotated projects involving self-reflection
purposes, collaborative classroom work, peer review, individual exploration of video content
or integration of tutor /teacher/ expert feedback which were defined from the analysis. As a
result, nine (9) of the studies, as listed in Table 2 were finally retained for coding and data
extraction as they explicitly described the steps on how video-annotated peer feedback
activities were conducted.
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Table 2.
Selected studies in this review
Study focus Sample Context Studies

students from 2 Manifesto videos and Baepler &

Transmedia navigation in intermediate writing nature project videos Reynolds,

digital video assignment courses at an R1 (2 portfolio projects) 2014
institution

Workplace/employment (*) Property Service  Students’ role-play Colasante &

skills development (PO) vocational videos (owners Douglas,
students at RMIT corporation meetings) 2016
university
(*)-Education Videos on students’ Lemon et al.,
(literacy) draft book 2013
undergraduates

Clinical practices 25 year-4 medical Video-recorded Hulsman &
students students’ consultations van der

Teaching practices/
teacher education/
teacher training

50 undergraduates
from a junior
nursing college
(experimental
group)

University students
from English
teaching-methods
course

[secondary English
student-teachers]

University students
from Bachelor of
Education
programme
(Geography
teaching)
undergraduate
teaching (physical
education) course
[pre-service
teachers]

(*) 22 pre-service
teachers (group 1)

with a simulated
patient
Video-recorded
students’ interviews
with simulated
patients

Video-recorded
teaching lessons in
university English
methods-course
classroom & teaching
videos recorded at
local field placements
Video-recorded
Geography students’
microteaching lessons

Video-recorded
students’ teaching
practice

Video-recorded micro-
teaching videos

Vloodt, 2015

Lai et al.,
2020

Sherry et
al.,2018

Van der
Westhuizen
& Golightly
(2015)

Colasante,
2011

Anderson et
al., 2012

Note: multiple-case study (*) - only refer to the particular group/ case which incorporated
video-annotated peer feedback (i.e peer feedback activity conducted via video annotation)
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The Proposed Guide for Video-annotated Peer feedback ACTIVITY

The content of the nine (9) selected papers was analyzed via qualitative content analysis (Elo
& Kyngas, 2008) based on the research question formulated. Information on the steps and
phases of video-annotated peer feedback activities was initially identified and grouped. They
were then named inductively and collated to illustrate the main steps, as illustrated in Figure
1. Based on the analysis, the main steps outlined were: (1) understanding objectives, task
requirements, scope of annotations and analysis categories (2) getting acquainted with
technological tools (3) composing and recording videos (4) annotating peers’ videos (5)
reviewing feedback in VA platform and (6) bridging knowledge gaps.

...............................................

Discussion: teacher-led class debrief
Writing: reflection/ journal
eBridging
knowledge gaps

OUnderstanding
objectives, task requirements,
scope of annotations and
analysis categories

Revising: revision of work

e Reviewing
feedback in VA
platform

Video-annotated
Peer Feedback
Activity

9 Getting

acquainted with
technological tools

eAnnotating peers’ videos:
(1) adding markers to video(s)
(2) specifying feedback category
(3) providing feedback

Annotating
own videos

9Composing

and recording
videos

Figure 1. The proposed guide for video-annotated peer feedback activity

Understanding objectives, task requirements, scope of annotations and analysis
categories
The first step plays a crucial role to ensure that students know what to do and what the
predetermined goals and outcomes are. ldentifying the intended learning outcomes and
establishing a constructive alignment between video, activities and assessment were listed as
activities for preparing the teaching with video annotation (Colasante & Douglas, 2016). So,
for students to be able to work towards achieving the learning outcomes, they need to first
have a thorough understanding of the objectives and task requirements. Introduction of task
objectives, purpose of peer feedback activity and procedures is essentially vital as it prepares
the students to embark on video preparation and video analysis work at a later stage. For
instance, in one of the selected studies (Lemon et al., 2013), the clearly defined objective of
the MAT project, i.e “to identify and critique detailed early literacy issues in draft children’s
storybook” has mapped out the important details, such as the ‘targeted videos’ to be
prepared as well as the task requirements. This will then help students to get an overview of
how they should approach the task.

Besides, it was noted that a lot of planning and preparation work were carried out
before students were led to prepare videos for the annotation task. For instance, in one of
the selected studies (Baepler & Reynolds, 2014), before the video production phase, students
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went through a few important phases such as brainstorming, idea-mapping, narrowing ideas
and lastly establishing a focus on what they are going to do for the video project. So, having
a good understanding of the task objectives, i.e the why and task requirements, i.e the what
and how from the beginning will give students the direction for the upcoming learning
activities. They do not only provide rationale but also let students see the relevance of the
learning tasks.

Another important aspect is concerned with the scope of annotations. Depending on
the intended learning outcomes, students need to know exactly what or which aspect(s) to
focus on during video annotation. For instance, in the selected studies, student annotations
were focused on effectiveness of the strategies employed in the raw shots (Baepler &
Reynolds, 2014) or positive examples of leadership characteristics and resolution techniques
(Colasante & Douglas, 2016). In another study (Hulsman & Vloodt, 2015), students were
instructed to annotate two successful performances and two poor performances. Similarly,
nursing students in Lai et al. (2020) study were also required to specify the type of comment,
as either positive or negative. In another study (Anderson et al., 2012), students were
required to critique on aspects of their peer’s presentation skills in micro-teaching videos.

Equally important is having a good understanding of the analysis categories or the
criteria set for analysis so that students are aware of what to look for and annotate during
video-annotated peer review. Depending on the course, objectives and topics, analysis
categories are often predetermined by the instructor. For instance, in Colasante and Douglas’
(2016) study which focused on the development of workplace skills to conduct business
meetings and elicit discussions, analysis categories which are aligned to the curriculum, such
as leadership characteristics and resolution techniques were set by teacher in MAT before the
video analysis work (Colasante & Douglas, 2016). As students need to analyze the videos
based on teacher-set analysis categories in MAT, it is vital to ensure that they understand all
these categories before the annotation work. Similarly, in annotating teaching practices
videos (Colasante, 2011), students were required to do annotations with categories of
analysis such as ‘introductory activity’, ‘Demonstrations’, ‘Checking for understanding’ and
others which were predetermined. In another study (Anderson et al., 2012), pre-service
teachers who were engaged in a video-annotated peer review activity were provided with a
rubric, focusing on different dimensions of presentation skills, such as pace, clarity, posture,
voice modulation, confidence and others to scaffold their comments. Understanding the
rubric for assessment is thus pivotal. As evidenced in Lai et al.’s (2020) study, a 50-minute
instructive course was conducted to help students in understanding the peer-assessment
process, CCS rating scales and criteria for both quantitative and qualitative feedback. As
students need to rate their peers’ communication videos with communication and
consultation skills scale, they need to have a good understanding of the scale before the peer
assessment. It is also worth noting that a brief feedback training might be very helpful at an
early stage of the process. As highlighted in previous peer feedback studies, peer review
training can have positive impacts on students’ revision work (Min, 2006) and development
of student feedback literacy is crucial to enhancement of feedback processes (Carless & Boud,
2018). To conclude, when objectives, task requirements, scope of annotations and analysis
categories are communicated explicitly to the students, students will have a better idea on
how to work towards achieving the intended learning outcomes in the video-annotated peer
review at a later stage.
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Getting Acquainted with Technological Tools

The second step is helping students to get the necessary technical support, either from
instructive course, demonstration or video annotation training. As highlighted in one of the
selected studies (Colasante & Douglas, 2016), Property Service (PO) students were given
technical support to video-record their role-plays of corporation meetings. Besides, MAT
training slots were also arranged to provide sufficient technical support for the students so
that they are ready to participate in the video-annotated activity in the next phase. In another
study (Lai et al., 2020), the students were also briefed on how to log onto and post the videos
in the annotation platform. A review and an analysis of a demonstration video were carried
out before video preparation (Hulsman & van der Vloodt, 2015). In Baepler and Reynolds’
(2014) study, the class was provided with pocket video cameras to assist students in video
preparation. Besides, students were also offered video editing assistance from university
library media services and one-on-one technical consultation was also made available.

Composing and Recording Videos

The third step is concerned with preparing videos as input for the video-annotation task which
will be conducted at a later stage. In Baepler and Reynolds’ (2014) study, students were to
create a 2-3 minute video, as an analogue of their written manifesto. Property-services
students also took part in video preparation when they role-played owners corporation
meetings (Colasante & Douglas, 2016). As for clinical practices, Hulsman and van der Vloodt’s
(2015) study involved videos of students’ consultation with simulated patients. Also, in
another study, each student’s 4-minute discussion/interview with the simulated patient was
video recorded and uploaded to YouTube so that the URL can be retrieved and posted to
NCPA (Lai et al., 2020). Videos for the MAT project which involved students in Teacher
Education (Literacy) were generated and uploaded by students before they were engaged in
a collaborative work to provide feedback to a paired peer on the draft book (Lemon et al.,
2013). As for teaching practices, in Anderson et al.’s (2012) study, the 10 -minute selected
section of the pre-service teachers’ micro-teaching lessons was videotaped and uploaded
onto EVA. Similarly, in another study (Sherry et al., 2018), the student-teachers’ teaching
lessons during English teaching-methods course were recorded by the instructor and
uploaded for peer review at a later stage. Student-teachers were also responsible to compose
and record lesson videos at local field placements. Geography students’ micro-teaching
lessons were video-recorded by one of the coursemates and were subsequently uploaded in
VideoANT for annotation purposes (Westhuizen & Golightly, 2015). Depending on the
purpose and learning outcomes, the tasks can be designed as video assignments and this will
in turn benefit students in many ways, in terms of the numerous opportunities for language
practices, meaningful discussions generated or development of communication skills,
particularly when group work is involved.

Annotating Peers’ Videos

The fourth step is concerned with viewing, analyzing or evaluating peers’ videos and providing
feedback in video annotation platform. This involves selecting and adding a marker in the VA
platform, specifying the feedback category and entering the notes of comment, depending
on the scope of annotations and analysis categories which are normally predetermined. Some
studies also provided rubric to scaffold students in the feedback giving process (see Anderson
et al.,, 2012).
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It was also noted that annotating own videos was one of the essential steps in most
of the selected studies. For instance, students were instructed to review their own videos
individually before providing feedback to their peers (Hulsman & Vloodt, 2015). In Colasante’s
(2011) study, the pre-service teachers were also required to watch their own teaching
practice videos, mark it with the predefined markers set by the teacher before commenting
on their peer’s videos. In another study (Sherry et al., 2018), student-teachers were also
required to annotate videos of themselves teaching in the university classroom, as well as at
local field placements. Some studies, however, incorporated students’ analysis of their own
videos after the video-annotated peer review. The analysis of students’ own videos came
after obtaining peer feedback (Anderson et al., 2012; Colasante & Douglas, 2016). Self-
annotation is considered crucial as it pushes the students to self-reflect upon their own
performances, thus it could function as an effective self-monitoring strategy for the students.

Reviewing Feedback in VA Platform

The next step is reviewing feedback in VA platform. Now, students are to read and respond
to the comments in VA platform as to show their consensus or disagreement. Among the
strategies commonly used were summarizing the peer comments or writing conclusions (see
Baepler & Reynolds, 2014; Lai et al., 2020), noting how improvements can be done in the
future (see Lai et al., 2020) or how this learning would be applied in future (see Colasante,
2011). As highlighted by Luo (2016), asking students to review the peer feedback and
summarize the revisions and changes made based on the feedback received will not only
stimulate students to monitor and evaluate their own learning but most importantly, it will
help to leverage the positive effects of peer feedback activity.

Bridging Knowledge Gaps

Based on the review, it was noted that a variety of activities have been used to help students
in drawing a connection between what has been discussed and learned from video-annotated
activity and the intended learning topics or practices or in other words, to translate the
knowledge and skills to other learning experiences. This is significant in that it helps to link
forward and let students see the relevance between what has been discussed in video
annotation platform and the intended learning outcomes.

Most of the studies had teacher-led class debriefs after the video-annotated peer
review. For instance, a conference was held after video-annotated peer review for instructor
to clarify statements and strategies used by students in the videos as well as to offer advice
on issues highlighted in annotation platform (Baepler & Reynolds, 2014). Also, an in-class
debrief was held with instructor after reviewing peer analysis and comparison with other
groups’ analysis (Colasante & Douglas, 2016). In another study (Van der Westhuizen &
Golightly, 2015), after video-annotated peer review, the annotated micro-teaching videos
were uploaded to LMS for students to watch and reflect upon. An in-class debrief which was
characterized by further class discussions, reflections, provision of lecturer’s input and
respective groups’ defence was held. In some studies, teacher feedback was provided in VA
platform for students to review (Colasante, 2011; Colasante & Douglas, 2016). However, in
another study (Lemon et al., 2013), the overall feedback was provided by the teacher in a
blog-like tool attached to MAT.

Some studies required students to write individual reflection/journals or reflective
journals. After the video-annotated peer review, the pre-service teachers were required to
write an individual reflection on their presentation skills and lessons with the feedback
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received (Anderson et al., 2012). In another study (Baepler & Reynolds, 2014), two students’
reflective writings were built into the digital portfolio projects. Students documented their
learning in individual journals after reviewing feedback in annotation platform (Colsante &
Douglas, 2016).

Also, some studies required students to revise their work based on the feedback
received. The final phase in portfolio project involved students revising and editing the
project, which included the written and video drafts with the feedback obtained (Baepler &
Reynolds, 2014). Students were to record their second video after reviewing feedback in VA
platform. In another study, students were to record their post-test video, the second teaching
episode after obtaining feedback from their peers and instructor (Colasante, 2011). Also, an
in-class presentation on completed child’s storybook was conducted as the summation of
video-annotated project in MAT (Lemon et al., 2013).

Conclusion

This paper has provided a review on the essential steps involved in conducting a video-
annotated peer feedback activity. All in all, to engage students in a video-annotated peer
feedback activity, these steps: (1) understanding objectives, task requirements, scope of
annotations and analysis categories (2) getting acquainted with technological tools (3)
composing and recording videos (4) annotating peers’ videos (5) reviewing feedback in VA
platform and (6) bridging their knowledge gaps are essential. However, they are not
conclusive. Continual practice of research work is required to further confirm the steps. The
proposed guide is expected to help researchers and practitioners in understanding the
process and identify opportunities for further improvement. This study, however, is limited
in that it included only a limited number of studies from Scopus and Google Scholar. Future
studies could explore other databases, such as Web of Science to result in a more
comprehensive review. Besides, more details such as the challenges and considerations for
conducting video-annotated peer feedback activity can be further expanded in future studies.
Future research might also explore the possible effects of these steps or the different design
of each phase on student learning.
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