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Empowering Learners and Instructors with Al-enhanced Learning Analytics
— Originality, Scholarly Contributions & Practical Implications

Work 5: Toward a Human-Machine Symbiotic
Learning for Precision Education and
Sustainability (ET&S, 2021)

* Reinforcement Learning in LA

* LA for Precision Education & SDG

* Human-Machine Symbiotic Learning

Work 4: Explore the Impact of Digital
Distraction and Peer Learning on Students’
Blended Problem-Based Learning (CAE, 2022)

* Multimodal data capture for blended PBL learning in LA.

* Digital distraction & peer learning engagement.

* Pedagogical practices to prevent Digital distraction but
Work 3: Model the Dynamics of An Online nurture peer learning
Learning Community over Time (CAE, 2021)

* Social Network Analysis in LA
* Pedagogical Design & Network Alignment

" X Work 2: Improve the Predictive Efficacy to
* Longitudinal Network Change to Achieve Student

Promote Student Achieve Using
Heterogeneous Data (CAE, 2021)

*  Weakly-Supervised Machine Learning in LA
*  Psychological Response & Background Information
*  Help-seeking Behavior

Work 1: Identify Students at Risk of Failing with
Automated Classified Social Media Messages
using Machine Learning Algorithms (ILE, 2020)

* Supervised Machine Learning in LA

* Transfer Learning with Ptt training data

* Human-Machine Coding Consistency

PISA . . .
ICILS Machine Learning & Analytics

Edu. Big Data Learning & Psychology
ML LAB @ NYCU,TAIWAN 7 Higher Edu. K-12  Computer & Technology
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ML LAB @ NYCU,TAIWAN e
Work : Model Students’ Learning Performance by Learning Analytics with supervised ML and ensemble coding i
% Learning Analytics with Weakly Supervised Machine
W@ Learning (Zhou, 2018) in PLE premised on Social Media
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Bulletin Board . ini - Select the best machine learning groups - Generate prediction model of N
et - Bl cognitve con D o i e w, Learning
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e

Wu, J.-Y.*, Hsiao, Y.-C.!, & Nian, M.-W." (2020). Using supervised machine learning on large-scale online forums to classify course-related Facebook
messages in predicting learning achievement within the personal learning environment. /nteractive Learning Environments, 2&1), 65-80.

Wu, J.-Y. (2021). Learning analytics on structured and unstructured heterogeneous data sources: Perspectives from procrastination, help-seeking, and machine-
learning defined cognitive engagement. Computers & Education. https://doi.org/10.1016/j.compedu.2020.104066 (SSCI/SCIE: 2021 IF: 11.182).
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Work: Modeling the Dynamics of An Online Statistics Learning Community over Time

ML LAB @ NYCU,TAIWAN £~

Learner’s Implicit PBL Processes Scaffolded Question-Oriented ‘V“: 1.5 (Beginning weeks)
Problem-Solving Instructional Designs . A I .
ee Lt pplying one
Assist T srcred Pablers Scemr Teets and two-mode
(QOPS Acthites) Final Project ,o; % N
Pre as5igned Reading Materahs . ! S 1 I N t k
! ocial Networ
o e o) - *__*]  Analysis + QOPS
Midterm Exam)
bl Problem-oriented Homework . °
P o (0P Acthites) Complement N Ped a g o g Ica I
R talevieios Prompt: (seltreguiation and Peer Feedback) N 1
;S Design on the
»
Facebook
. ¥ . .
“< . .| Statistics
N
P e LEAINING
v . ® .
Eval
o " .- Community
Learner’s Explicit On-Demand Scaffolds . o X J ® o oo
Fig. 2. The framework of problem-based learning with scaffolded q d problem-solving designs and Learner's explicit on- n"’ AN
demand scaffolds. LAt
- .
T

Wu, J.-Y.*, & Nain, M.-W." (2021). The dynamics of an online learning community in a hybrid statistics classroom over time: Implications
for the question-oriented problem-solving course design with the social network analysis approach. Computers & Education,
104120. doi: 10.1016/j.compedu.2020.104120 (SSCI/SCIE: 2021 IF: 11.182).
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Work: Explore the impact of digital distraction and peer learning on student performance with ML LAB @ NYCU,TAIWAN e
multimodal learning analytics
GR5,) Pedagogical design Research design & %' Key findings & Usin gamu Iti-
& & & Problem-based Learning 5 Analytical framework Pedagogical insights modal LA
idC: l:‘zls;?:‘:rﬁz:?:::‘;;:j?;;:;sl:: dge Hierarchical regression analysis M7  Multimodal data captures fra m e‘.No r k to
o .
the knowledge gaps according to de‘:‘;""’:':;“c s:;‘,}:::l' L‘ aJ ;T:nr:ee:im:mance " | n.ve_ St I g a t €
personal needs. D|g |ta|
© @ ra1 Perceived digital distraction . .
Pedagogical Design: to assist learners in = 'g’li \ g negatively predicts D I St ra Ct' on ’
going through the inquiry learning = performance in blended PBL. H
phases iteratively, Pee r Lea rnin g

* orienting problems, Digital Academic g Peer Posts endorsed by 1 -
 making a hypothesis, Distraction rQ2 Performance machine learning serve as an d M aCh ine
«  conducting research, E@. — i -@ pCviicrbecileaiine COdEd
* piecing meaningful data together, = engagement oy
and %\‘% Peer learning engagement Cog n Itlve
« formulating evidence-based predicts performance more Engag ements
arguments. Peer Learning l than peer learning orientation

Peer Learning
Orientation emer

(Wu et al.,

Learning Goal: learners become
pragmatic researchers who confidently
utilize appropriate statistical analysis at
the end of the semester.

%
g

Results inform pedagogical
practices to nurture peer

learning in blended learning.

ML/DL model construction with small training dataset from

33 previous FB interaction artifacts, Figure 1.

2022)

Liao, C.-H.t, & Wu, ].-Y.* (2022). Deploying multimodal learning analytics models to explore the impact of digital distraction and peer learning on student

performance. Computers & Education, 104599.
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Work: Toward a Human-Machine Symbiotic Learning for Precision Education and Sustainability Mf LAB @ NYCU,TAIWAN e

2. The social

networking

component (U
tifac

1. The brain (" sthe ) d
component dashboard . Toward an

Fg et integrated LA

‘ sy E it framework of a
i on/Rewa! human and
Revar |t PN Pecagogy .
ca machine
Facilitator . .
symbiotic

Sy
«* reinforcement

S learning in the

smart learning

& environment

(Wu et al., 2021)

3. The smart
classroom
| component

.
Pedagogy fhe
[ty

Feedback
Facilitator Learner Facilitator

Wu, J.-Y*, Yang, C.CY, Liao, C.-H., & Nian, M.-W.! (2021). Analytics 2.0 for Precision Education: An Integrative Theoretical
Framework of the Human and Machine Symbiotic Learning. Fducational Technology & Society.
(SSCI/SCIE: 2021 IF: 2.633)
- Special Issue on  “Precision Education - A New Challenge for Al in Education.”
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