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Abstract. Although videos are highly popular digital medium for learning
video watching can be a passive activity and results in limiteditea This calls
for interactive means to support engagement and active video veatttom-
ever, there is limited insight into what engagement challengestbde over-
come and what intelligent features are needed. This paper prasentwpirical
way to elicit requirements for innovative functionality to suppartstructive
video-based learningVe present two user studies with an active video watching
system instantiated for soft skill learning (pitch presentations). Baséeé stud-
ies,we identify whether learning is happening and what kind of intenactom-
tributes to learning, what difficulties participants face and hasdltan be over-
come with additional intelligent support. Our findings show thetiggpants who
engaged in constructive learning have improved their conceptdatstanding
of presentation skills, while those who exhibited more passive wdgaraing
have not improved as much as constructive learners. Analysis of partgip
profiles and experiences led to requirements for intelligent support etitre a
video watching. Based on this, we propose intelligent nudging irfiothe of
signposting and prompts to further promote constructive learning.

Keywords: Video-based Learning, Intelligent support; Requirements elicita-
tion, Experimental studies, Soft skill learning

1 I ntroduction

Videos have become the main means for content production and consuroptios f
millennials and iGeneration. Video-based learni?g js used in a wide spectrum of
instructional settings, ranging from flipped classroorh§],[ online learning and
MOOCS [10,23 to informal learning using YouTube. However, watching videos is
inherently a passive form of learning; in order to learn effectivelylestis need to
engage with video content [81320,27] Engagement with videos can be facilitated
by embedding interactive activities, such as quizzes and assessment pfellamns

24], or by providing environments for collaborative annotation of vig@psAlthough
such strategies increase engagement, they require substantiafreffothe teacher
during video production, or sophisticated learning environments.

adfa, p1, 2011.
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Our approach is teupport engagement via interactive notetaking, tappindgato-
ers’ familiarity with commenting on videos in social networking site$-or example, in
CourseMapper [3], learners can annotate videos, discuss and vote/ratgi@mno
However, in video annotation environments students annotate viéeds fnd ther
is no explicit support for personalisation. Our approach differs in thahamenel sup-
port for interaction with important elemertsvideos via aspectse. micro-scaffolds
that direct studentsattention on skill-related concepts and foster reflection.

We developed the Active Video Watching (AVW) system [16,18]. AVW is aimed
at soft skills learning (such as communicating, negotiating, collaboratitigal think-
ing), which are crucial for employdiby in the knowledge economy [26]. Videos can
be a powerful method for soft skills training [2,5@here learning requires contextu-
alisation in personal experience and ability to see different perspectives ndleteml
two studies using the AVW platform to learn about giving pitch presentatidres
findings can inform further improvements of the AVW platforsimnrlar to [22,25),
and future enhancements with intelligent nudging features to improvénigarn

The paper is structured as follows. Section 2 presents AVW and the operationalis
tion of the ICAP framework for active video watching. The experital design is pre-
sented in Section 3, followed by findings and elicited requirements in Séctattion
5 discusses possible nudging features.

2 Operationalisation of the |ICAP framework for AVW

ICAP Framework. Educators agree that engagement is crucial for effective learning
[4,19,27]. In a classroom, the teacher can form judgments stndeits’ levels of en-
gagement. However, engagement in online learning (including learpimgvideos) is
often low, and overt actions students perform are the only solint®nation about
their engagement. The ICAP Framework [4] classifies overt learner ibaeh&into
four type of learning modes, corresponding to different levels of cegrtigagement:
Interactive, Constructive, Active and Passive. Passive learners are sogilying in-
formation, without performing any additional actions; they might be ghser lec-
ture, reading a book or watching a video, but do not engage fulittere learners do
exhibit additional actions, such as note taking, but those actions siemilyate pro-
vided information; for example, writindown lecturer’s statements, or rewinding the
video to watch important parts multiple times. In the constructive mbddgarner
generates new information that was not explicitly taught; e.g. summagims, a
concept map, or a self-explanation. In the interactive mode, learners englisis
sions with their peers, which allow them to compare and contrast hirioms, and
jointly generate solutions to problems. Chi and Wylie [4] provide exiéé¢hat as stu-
dents become more engaged, starting from the passive mode to the intenadiye
the learning effectiveness increases; i.e. Passhetive < Constructive< Interactive.

AVW platform. AVW is a controlled video watching environment designed for
self-study. It can be customised by the teacher who defines a listeztadpat serve
as scaffolds for learning with videos. The choice of aspects should ttiesaident’s
attention on skill-related concepts and foster reflection.



AVW offers Personal Space and Social Spdasg.(1). Initially students watch and
comment on videos individually in the Personal Space, using aspé¢atstteir com-
ments. The system time-stamps comments (i.e. the time elapsetiéretart of video).
The student can watch videos multiple times, including rewindimgkipping parts.
Once the teacher approves comments for sharing, anonymised corareeanailable
to the whole class in the Social Space in which students can browsgeodmments
The students can sort the comments by timestamp or aspect. The tefioksraptions
for rating to promote deeper reflectiofrsaddition to reading/rating the comments, the
students can watch the part of the video associated with a comment.

The AVW platform was instantiated in systems hosted by the UniversitieseofsL
and Canterbury, respectively. Both instances had identical basic functiondlitihe
same set of videos and customisation by the teacher. A few smatedifes include
the possibility to add a comment without specifying an aspect irotheef instance,
while aspects were made mandatory in the latter instanc

Watch video: EXAMPLE 1 - Abraham Heifets: How can we make better Review video comments for "TUTORIAL 4: The five secrets of speaking with
medicines? Computer tools for chemistry confidence"

Mini-scaffolds:

Add Comment Comment Ratings

" A(F ,. g e video nt Commenter Your response
Mini-scaffolds: (seconds)  snippet

Comment HAspects
What does It relate to? / 00
Y e O Stnuctors ® Daivory

Fig. 1. Adding a comment (Personal Spaedt); and rating a comment (Social Space, right).

Operationalising ICAP in AVW. We operationalised the ICAP framework in the
context of AVW as follows. Passive Learners are those who watchedylugdave
neither manipulated them, or written comments on them. Active Learnesisnéleg in
that they do not comment on videos, but manipulate videos (e.g. watitheas mul-
tiple times, fast forwarding or rewinding videos). We consider abawed category
Passive/Active Learners (P/AL) indicating students who watched videos without
commentingConstructive L ear ners(CL) show higher levels of engagement by com-
menting on videos. Comments, as we will show in Section 4, contain rem@iikn-
portant events in videos, and contain statements showing reflectioelteddana-
tion. AVW does not currently support collaboratlmetween students, and therefore we
do not consider the Interactive mode of ICAP. In addition to P/ALGIndwe have
also added another mode to characterise students who do not engagéng &aath
i.e.do not watch videos; we refer to themlasctive Learners(IL).



3 Experimental Design

Aim. We conducted two user studies with undergraduate (UG) and postgrde@ate (
university students using AVW to support soft skill learningnely giving pitch
presentations. Ethical approvals were obtained from the Universities of & @an-
terbury. The main aim was to elicit requirements for intelligent suppdrhpoove
learning with AVW. We investigated fouesear ch questions:

e Does AWV support learning (if so, what ICAP behaviour increaseslkdge)?

o Do micro-scaffolds help (if so, are there any notable usage patterns)?

o Do the learner profiles differ (if so, what are the important differences)?

o Whatis the learners’ experience with AVW (are there any critical difficulti¢®

Materials. The videos used in the study were carefully selected from YouTulbye. Fo
were tutorials on giving presentations, while the other four were aet@ildings of
pitch presentation§wo TED talks, and two 3-minute PhD pitch presentations). The
criteria for selecting the videos were: (i) appropriate content (covering opelusing,
structure, delivery and visual aids; or examples of pitch presentatiohs)o (onger
than 10 minutes;ii{) balance of gender for the presenters} fwo popular examples
and two nosopopular (based on the YouTube ratings).

The micro-scaffolds used were related to the target soft §kijl {). There were
three reflective aspects chosen for tutoridlsiidn 't realize I wasn’t doing it” (TA2),

“l am rather good at thHis(TA3), “I did/saw this in the past(TA4); these aspects
stimulate learners to recall and reflect on their own experiences. There wagibne ad
tional aspect;l like this point’ (TA1), which allows the learner to externalisarning
points. For the example videos, the aspects W&relivery’ (EAL), “Speech (EA2),
“Structuré& (EA3), and “Visual aid§ (EA4), corresponding to the concepts covered in
the tutorials. Ratings in the Social Space also aimed to promote reflection.

Three surveys were designed to collect datavey 1 collecté participant’s profile
(demographic information, background experiences, Motivated Strategies fomgear
Questionnaire (MSLQ) [21])and participant knowledge of presentations. Survey 2
included the same questions for knowledge of presengafASA-TLX instrument
[11] to check participantgperception of cognitive load when commenting; Technology
Acceptance Model (TAM) [7] to check participanpsrceived usefulness of comment-
ing on videos for learning; and questions on usability related to cotimpem videos.
Survey 3 was similar to Survey 2 but related to radithgrs’ comments.

Phase 1: Personal Space (video watching and note taking) Phase 2: Social Space

Experimental condition: Control condition: Reading others’ comments
using aspects (mini-scaffolds) no aspects (like in YouTube) rating comments

Study 2: UG students
(experimental group) _ _
(control group)
Survey 1: Survey 2: Survey 3:
+ Demographicdata ¢ Conceptual knowledge + Conceptualknowledge
* Conceptual knowledge *  Usability (TAM) *  Usability (TAM)
+ Cognitive load (NASA-TLX) + Cognitive load (NASA-TLX)

Fig. 2. Outline of experimental setps



Procedure. The experimental investigation included two studies (Fig. 2). Study
(conducted in March 2016) includ®d5 volunteers recruited via online communities
while Study 2 (conducted in July 2016) includéd& engineering students from the
University of CanterburyThe goal of Study 1 was to identify whether learning is hap-
pening in AVW. The goals of Study 2 were to identify whether the aspectSentve
as micro-scaffolds for reflection, and to identify the effect of rating cortsnePhase
2 (Social Space) on learning. Hence in Study 2 there were two conditions: exgatime
(equivalent to Study 1) and control (used AVW without aspeBisdh studies were
two weeks long. Week 1: After providing informed consent, the paatititook Sur-
vey 1, watckdand commerd on the tutorials, then continued with the examples, and
completed Survey 2. Week 2: the participants (except those in control conditieoh)
comments made by other participants and completed Survey 3.

Assessing Conceptual Knowledge. Each survey contained three questions related
to participants’ knowledge of presentation skills. Participants had one minute per ques-
tion to write phrases they associated with (i) structure, (ii) deliverymaeth, and (iii)
visual aids. We developed an ontology of presentations, consisting ofdkoe@mies
related to these areas. Each response was marked by three independsnst mdirk
cating the number of ontology entities associated with the response. The intee-rater
liability was high: the Krippendorff’s alpha was for 0.894 for Study 1, and 0.907 for
Study 2. The final scores for conceptual understanding were confirmadfdayrth
marker using the majority vote, or if that was not possible, re-nmatkmentries.

Participants. Study 1 started wit8 participants, 38 of whom commented on vid-
eos and completed surveys (26 females and 12 males; 3 aged yoan@édy fl4 aged
24-29, 10 aged 30-35, 5 aged 36-47, and 6 aged 48 or @devith English as first
language, while 15 with Asian/European languages as mother t@2@weere PhD
students and0 were Masters). IiBtudy 2, 37 participants were randomly assigned to
either the experimental group (17 males and 2 females) or control gréupale and
5 female). The majority of participants (83.8%) were age@38Sixteen Inactive
Learners did not use AVW (although some completed all surveys). The hegnstin-
dents watched the videos, includiBd?assive/Active Learner@ control, 4 experi-
mental) and 13 Constructive Learners (6 control, 7 experimental)

4 Findings: Recommendationsfor Intelligent Support

Did AVW support learning? Table 1 reports the conceptual knowledge scores from
Surveys 1-3. Some participants have not completed all surveys, agfibtbeve pro-
vide the actual numbers of participants who have taken each surveytabtd. We
found evidence of learning: a repeated measures ANOVA on the concepiwéddge
scores for Study 1 revealed a significant effect overall (F(2,68)8; p.£ .003) with
the partial eta squared of 0.15 (medium effect). The pairwise compahears there
was a significant increase from Survey 1 to Survey 3 (p = Faik constructive partic-
ipants from Study 2, the Friedman test also revealed a significant diféeo& concep-
tual understanding scores (x2(2) = 7.89, p = 0.02). The effect size was large (0.67).
There was not enough data to analyse statistical significance of differen¢keshd
P/AL, but the scores on Survey 3 are lower than earlier scores. smenpleted



Surveys 2 and 3 without watching any videt®ir conceptual knowledge answers
contained the same entries, often using irrelevant concepts.

There were no significant differences between CL, P/AL and IL cagsgon the
conceptual knowledge scores from Survey 1, showing that all categtareesd with
similar conceptual knowledge. However, there was a marginally significantediéer
on the scores for Survey 2 (H = 3.35, p =.09).

Table 1. Comparing conceptual knowledge by category (scores indicate tHeenofirelevant
domain concepts mentioned in the participants' conceptual knandethgvers).

CL CL P/AL IL

Study 1 Study 2 Study 2 Study 2
Pre-test before using | 12.89 (6.44) | 13.62 (4.03)| 11.63 (2.97) | 10.63 (4.95)
AVW (Survey 1) n =38 n=13 n=8 n=16
Post-test PersonalSpag 13.74 (6.46) | 17 (4.52) 11.2 (5.45) 10.13 (4.82)
(Survey 2) n =38 n=10 n=5 n=8
Post-test SocialSpace | 15.86 (6.18) | 18.4 (3.72) | 7.5(9.19) 9.5 (6.36)
(Survey 3) n=35 n=>5 n=2 n=2

When comparing Study 2 participants, there was a significant diffeoenide con-
ceptual knowledge scores for Survey 2 (H = 7.25, p = .03), witindisant difference
between IL and CL (p = .03). We have not compared scores fromySickge to low
user numbetrs\ot all participants engaged in constructive learning, consequently, they
did not improve their conceptual knowledge. A large group of particigdges) from
Study 2 have not watched any videdis)( The percentage of IL in Study 1 is much
smaller (20%). We have no data about why ILs have not watched Vitfeoattribute
this to the voluntary nature of the study and demands by otheirlgactivities. In
Study 2, 21% of participants watched videos but made no comments)(P/AL

Finding: Only constructive behavioun both AW spaces (writing commenrasd
browsing/rating comments) led to increased conceptual understandsgivé/Active
and Inactive behaviour did not lead to increased conceptual unadinga

R1: Further enhance both the Personal Space and the Social Spaceelligieim
support to foster active video watching that leads to constructive learetiagibu.

Table 2. Comparing control and experimental conditions in Study 2

Constructive Learners Passive/Active Learners
Control (5) | Exper. (5) Control (3) | Exper. (1)
Pre-test (Survey 1) 13.2 (3.96) | 12.2 (2.28) 11 (2.65) 13
Post-test Survey 2 15.8 (2.59) | 18.2 (5.98) 12 (6.93) 13
Post-test Survey 3 N/A 18.4 (3.72) N/A 15

Did micro-scaffolds help? Study 2 was designed to identify the effect of micro-
scaffolds (i.e. aspects and ratings) on learning. The participants in thel condition
used AVW without micro-scaffolds. Table 2 provides scores for participdrashave
completed all surveys. The only significant difference on conceptuall&dge scores
is for CL from the experimental groug?(2) = 7.89 p = 0.02). The effect size was large
(0.667), and the scores from Surveyl and Survey 3 are sigtiific#fiferent (p = .01).

Overall, 1029 comments were generated (790 in Study 1 and 239 in $tidhez
was no significant difference between the average number of commenrgsbmail
from Study 1 (19.58, sd = 13.19) and Study 2 (18.38, 58.59). In Study 2CL from



the experimental condition madmn

Study 1 Stuey2 average 12.86 (sd = 11.65, range =
[1,29]) comments, and CL from the
control group made an average of
e 24.83 (sd = 20.13, range = [6,51]).
= There was no significant difference

on the number of comments made by

CL from the two conditions. Hence
making comments alone does not

Study 1 Study 2 contribute to learning; specifying as-

pects and rating commerisneeded.
‘. Only 28% of the comments by CL in
e, TA3, TA4), while in Study 2 that
P\ ' percentage was 49%i@. 3). Study

Study 1 used reflective aspects (TA2,
1 allowed making comments without
selecting aspectand 26.8% of the
comments on tutorials (TA5) and
18% of the comments on examples
(EA5) were without aspects. As the
effect size for CL in Study 1 was
medium, versus large effect size in Study 2, the use of aspects acikbgpeflective
aspects lead to increased conceptual knowledge.

The experimental group students from Study 2 provided 332 sativith two stu-
dents providing 150 ratings (73 and 77, respectively). In Studyly did not log who
made ratings. Table 3 shows the split of ratings according to categoridgsttiegee
ratings trigger learning, as they show that the participant noticed somethinin
comments, and we label this class as Trigger Learning. The other classe(Dplun-
ion) consists of two categories, when participants disagree witimeats, or simply

state that they like them. Therefore, participants tend to state opinion (altth@sgh
rating categories were at bottom of the list of categories provided in the interface).

Fig. 3. Percentages of comments based on asp

Table 3. Number of ratings on commentCL engagement in Social Space.

Rating category Study 1 Study 2
Trigger Learning This is useful for me 349 122

I hadn’t thought of this 260 23

I didn’t notice this 241 30
Induce Opinion | do not agree with this 213 29

I like this point 1643 128

Finding: The use of micro-scaffolds (aspects in the Personal Space tangbria
the Social Space) have positive effect on learning. Mandatorgfusgpects for all
videos and higher usage of reflective aspects in tutorials led to a &ffersize. The
use of rating categories was uneven, most referred to state opinionidliikeychs
opposed to ratings that trigger reflection and further learning.



R2: In the Personal Space, make it mandatory to indabatspect when a comment
is made. Include intelligent support to encourage students to useraedirange of
aspects, and give preference to aspects that trigger reflection.

R3: In the Social Space, include intelligent support to encourage studemt®to r
comments, and give preference to ratings that trigger reflection.

R4: Include the use of micro-scaffolds in the learner profile that earsbd to per-
sonalise the intelligent support in both the Personal Space and the Social Space

Did the profiles of the learner categoriesdiffer? Table 4 presents the basic statis-
tics for the different categories of participants from the two studies.rive$d, the
participants profiles were collected, using the Likert scale ranging from 1 (lowest) to
5 (highest). There was a significant differenceparticipants’ experience in giving
presentations (H = 7.99, p = .046, no significant pairwise differentbsye was a
significant difference on the use of YouTube (H = 10.14, p = Wi, significant
difference between the constructive participants from both studies (H.&, 7= .05)
which is not surprising, as the participants in Study 1 were older than theaelin?2.
There was no significant difference on use of YouTube for learning.

Table 4. Comparing catergories of participants (** and * denote significance & ®ieand
0.05 level respectivelKruskal-Wallis with Bonferroni correction for pairwise comparisons).

Constructive | Construct. Pass./Active Inactive

Study1 (38) Study?2 (13) | Study2 (8) Study 2 (16)
Training 2.16 (.95) 1.77 (.59) 1.5 (.53) 1.81 (.75)
Experience* 2.87 (.78) 2.77 (.59) 2.25 (.46) 2.44 (.73)
YouTube* 3.5(1.11) 4.38 (.65) 4.13 (.64) 4.19 (.98)
YouTube/learning 2.71 (1.01) 2.85 (.89) 2.62 (1.19) 3.25(1)
MSLQ Task Value** 4.49 (.38) 3.95 (.4) 3.83 (.53) 4.02 (.45)
MSLQ Self-Efficacy 3.72 (.56) 3.46 (.72) 3.88 (.56) 3.66 (.4)
MSLQ Acad. Control 3.91 (.46) 4.04 (.49) 4.25 (.68) 4.22 (.58)
MSLQ Intrinsic 4.05 (.52) 3.79 (.35) 3.72 (.68) 3.79 (51)
MSLQ Extrinsic 3.37 (.74) 3.62 (.33) 3.97 (.59) 3.41 (.82)
MSLQ Effort Regul.** | 3.81 (.57) 3.92 (2.28) | 3.53 (.54) 3.45 (.55)
MSLQ Rehearsal 3.4 (.8) 2.94 (.85) 2.88 (.88) 2.94 (.92)
MSLQ Organization** | 3.84 (.94) 3.27 (1.25) | 2.38 (1.03) 3.02 (1.07)
MSLQ Elaboration** 4.13 (.54) 3.67 (.49) 3.63 (.74) 3.55 (.75)
MSLQ Self-Regul.** 3.56 (.49) 2.82 (.51) 3.31 (.54) 3.23 (.46)

Survey 1 contained also 46 questions from the MSLQ, with the Iskel of 1 (Not
at all true of me) to 5 (Very true of mé&rhe MSLQ questions were summarised into
ten scales reported in Table #he scores for Task value are significantly different (H
= 22.39, p < .05), with CL from Study 1 having higher resgotinan a) A/PL (H =
25.73, p = .011), b) CL from Study 2 (H = 24.89, p 2)0@nd c) IL (H =20.137, p =
.009) respectively. There was a significant difference on Effort regolétic- 14.6, p
=.002), with Study 2 CLs providing higher scores in compatiedh (H = 18.92, p =
.02) and A/PL(H = 21.829, p = .05). For Organisation (H = 15.52, p = .0843in the
PG students scored significantly higher than A/PL (H = 27.88, @05).@nd IL (H =
17.97, p = .03). Similarly, there were significant differencestfaboration (H = 14.1,
p =.003), with PG participants scoring higher than IL (H = 19.48,@15), and fo
Self-regulation (H = 21.35, p = 0.), with PG patrticipants scoringerighanCL from
Study 2 (H = 30.68, p = 0). These findings show that PG studenésajly have better



strategies for learning in comparison P and IL. The only significant differences
for the CLs from the two studies were on Task value and Self-regulatio

Finding: Students who are more experienced in the target soft skill are more likely
to exhibit constructive learning behavio@There were differences in MLSQ scales.

R5: Include past experience and MSLQ scales in the learner profile soahdye
used to personalise intelligent support in both the Personal Spattedutial Space.

R6: Include different strategies for intelligent support. For Constructive kearn
encourage them to refer to past experience in comment writing and.ratin Pas-
sive/Active learnersencourage elaboration, self-regulation, and organisation in com-
ment writing and rating; as well as indicate the task value of active vialtahing.

R7: Conduct intelligent analysis to further categorise constructive learnorglén
to identify personalised strategies for this category of learners.

What was the learners’ experience with AVW? The participants’ perceptions on
commenting on the videos (Survey 2) and rating commentsg$@)were collected
using the NASA-TLX questionnaire on the cognitive workload and the TA&&tpn-
naire measuring perceived usefulness. The participants faced sométidiffic

Cognitive demand. Four NASA-TLX questions measured: how demanding
commenting/rating comments was, how much effort was requiredfrhstrating the
activity was, and how well the participant felt he/she performed (Table 5)

Table 5. Average scores for NASA-TLX cognitive load (Likert scale from 1-Low®-High
and TAM perceived usefulness (Likert scale from 1-High to 7-Low)

Constructive Constructive Passive/Active
Study 1 Study 2 Study 2

NASA-TLX Personal Space| 9.89 (4.87) 11.1 (4.95) 10 (7.28)
Demand Social Space 8.86 (4.84) 9 (4.42) 13.67 (3.21)
NASA-TLX Personal Space 8.55 (4.21) 8.9 (2.99) 7.4 (5.03)
Effort Social Space 8.37 (4.89) 7.4 (4.34) 15.67 (.58))
NASA-TLX Personal Space 5.79 (4.49) 8.5 (5.06) 5.8 (5.45)
Frustration Social Space 8.63 (6.17) 8.8 (5.36) 5.67 (6.43)
NASA-TLX Personal Space| 12.76 (4.48) 11.5 (5.29) 9.4 (7.7)
Performance | Social Space 10.4 (6.09) 7.6 (3.91) 9.67 (8.5)
TAM Personal Space 3.91 (.38) 3(.89) 3.68 (1.61)
Usefulness Social Space 3.33 (1.77) 4.72 (1.35) 3.87 (6.43)

We do not report the scores for Inactive participants, as they have nottadesétt
AVW. There were no significant differences between the categoriemyrof the
cognitive load values. The participants found commenting on the videlosating
comments moderately demanding. In relation to demand, 45% of $Stparticipants
explicitly noted that commenting on videos prompted thinking, wtsobvidence of
the effectiveness of aspects to support reflection. Seven participants stgtethtiee
links with their past experience, e.g.: "l needed to pay proper attémtiomerstand
what was explained, to recall my experience, and perceive the usefditiessracks
and tactics told by the presenter.”

The participants from Study 1 found rating comments more frustritarg com-
menting on videos (t = 2.89, p = .007), and stated their perforntancating lower
than on commenting (t = 2.14, p = .04). The qualitative feedback stnaftionpointed
at the large number of comments to be rated, which was time-consasiwgll as the



fact that many comments were similar. The participants suggested presenting com-
ments in a structured way, and providing ways to discuss coraméhtothers.

Perceived usefulness. Table 5 reports the average of five TAM questions related to
the perceived usefulness of commenting on video in the Personal Sghte rating
comments in the Social Space. The Kruskal-Wallis test revealed a significaninddfere
on Usefulness for commenting on videos (H = 11.54, p = .0i),apairwise signifi-
cant difference between the constructive participants from the two s{pdie913).
The constructive participants from Study 2 found commenting on viteos useful
than PG students, which can be explained by the fact that UG students leghézss
ence overall with presentations than PG students. There was no signifiteneindi
on Usefulness for rating comments across the categories.

The PG participants found rating comments marginally significantly meeéul
than commenting on videos (t = 1.95, p =.06), while the consteyg#rticipants from
Study 2 ranked them in the opposite way (W = 10, p = .07).pBhnécipants were
positive about the functionality provided by AVW, and stated that commentinigl-on
eos focused attention on important parts of videos, kept them alerttargd and re-
inforced learning. The majority of participants stated that rating comrsapfsorts
learning by sharing understanding (when comments are in agreendra)so seeing
points from a different perspective. However, 20% of participants difimbrating
comments useful; some stated that others’ comments were not of good quality, and that
presenting comments in a different way (e.g. summary) would bebeaosdicial.

Finding: Writing comments was cognitively demanding, as participants needed to
identify appropriate places in the video and to reflect on past experientieifaats
found rating comments relatively frustrating; feedback gittihat this was caused by:

(i) overwhelming quantity of comments to read and rate; (ii) repdimments of low
quality; (iii) seeing many comments similar to one’s own; and (iv) lack of structure.

R8: In the Personal Space, add interaction means to aid the reflpaticess; €d
means to encourage users to write high quality comments to be tise&orcial Space.

R9: In the Social Space, direct learners’ attention to high quality comments and to
comments that show different perspectives; provide a structure to browseictsm

5 Discussion: Towards I ntelligent Nudging

Following the requirements (R1 to R9) in the previous sectioridemify future en-
hancements of AVW with intelligent nudging to promote constructiveoAdoased
learning. Intelligent nudges are personalised interventions aimed to cdluser be-
haviou towards constructive learningithout limiting users’ personal choices for en-
gaging in AVW. Following previous research for using nudgeleanning environ-
ments [22], we consider two types nudgesgnpostings and prompts.

Learner model. Use explicit profiling by asking students about their experience in
the target skill and MSQL scales (R5) and implicit profiling from the awigon logs,
including number of comments, use of aspects and ratings (Réhilddearning aa
be used to further characterise constructive learri®Ty, {ncluding clustering of CL
and prediction model to identify students likely to be P/AL.



Signposting can be added to both AVW spaces, including: (1) shoiigd atten-
tion’ parts of the video which attracted comments by previous participants irageo
making comments (R1), to facilitate reflection (R8), and to promote ratingnents
(R3); (2) encourage indication of asped®2) and use of rating€R@) by showing ‘fo-
cused attention’ parts in the video where comments/ratings predominantly refer to one
specific aspect/rating and ‘diverse attentiohparts where a range of aspects are used.

The former can prompt the use of a specific aspect/rating while the latieotemtially
show multiple perspectives critical for soft skill learning; {8ing open student models
to aid studentsawareness of their engagement together with open social stuolé&nt m
els [1,9,17] to allow social comparistmmotivate participationR2), foster meta-cog-
nitive activities (R8), and indicate the quality of commeR&4ndR9).

Prompts can provide contextualised nudging tailored to the learner's profilerand
gagement behaviour, including: (19ther students made good comments about this
part - encouraging a participant who has not commented on a part of a vadex-th
tracted attentiorof other studentsR1) and may suggest possible aspects that others
have usedR2); (2) ‘can you relate to your pastperience’ - encourage students to
refer to past experiences by using the corresponding aspects/r&@gs( suggest
what other people have said about their past experi€hcthave you thought about
— diversify the use of aspects and ratings when the learner tendsdwolyisefraction
of aspects/ratings@, R3); (4) ‘you may find this useful- P/AL can be motivated with
tips for organisation, self-regulation, and elaboration, and suggestim AVW can
help with these (R6)5) ‘well done — provide positive feedback to recognise both good
quality commentsR8) and use of a variety of reflective aspects and ratiRgsK3).

This requires a deeper analysis of commeasploying the developed ontology to
provide words/entities for textual and semantic analysis.

Conclusions. The findings from our studies show that when learners engagenin
menting on videos and rating others’ comments, their conceptual understanding of the
target soft skills increases. We reported a number of ways foefurhhancements of
AVW, using intelligent nudges. Future plans include enhancing Aid/performing
more studies focusing on various soft skills.
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