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Prof. Ts. Dr. Neo Mai, Multimedia University, Malaysia

Professor Dr. Neo Mai is the Director for Academic Development for Excellence in Programmes and Teaching (ADEPT) for
Multimedia University, and Professor in the Faculty of Creative Multimedia, and the Institute for Digital Education and
Learning (IDEAL). Prof. Mai is the Director of the award-winning MILE Research lab and founding Chairperson form the
CAMELOT (Centre for Adaptive Multimedia, Education and Learning cOntent Technologies) Research Centre. Prof- Mai's
research interests are in the design of constructivist learning environments, micro-learning, team-based learning and web-
based education. She was the recipient of the 2014 Excellent Researcher Award, an AKEPT Certified Trainer for Interactive
Lectures (Level 1, 2, 3), an HRDF certified trainer and is certified in Team-Based Learning from the Team-Based Learning
Collaborative, USA.

Dr. Gan Chin Lay, Multimedia University, Malaysia

Dr. Gan Chin Lay is a Senior Lecturer affiliated with the Faculty of Business, Multimedia University. Her main research
interest is in learning analytics, particularly related to technology-enbanced student-centered learning environments. Her
research domains include teaching and learning issues such as student engagement, and educational technology integration
frameworks.

Dr. Liew Tze Wei, Multimedia University, Malaysia

Dr. Liew Tze Wei is a Senior Lecturer at the Faculty of Business, Multimedia University, Malaysia. He is leading the
Human-Centric Technology Interaction Special Interest Group, in addition to serving as the collaboration & innovation
coordinator and research & innovation committee member in the faculty. His research interests and contributions fall within
learning sciences, human-computer interaction, and media psychology; with a strong focus on experimental research approach.

iii



Copyright © 2020 by MMU Press and Multimedia University.

All rights reserved. This electronic journal or parts thereof may not be reproduced in any form or by any means,
electrical or mechanical, including photocopying, recording or any information storage and retrieval system now
known or to be invented, without written permission from the copyright owner.

Permission is granted to quote from this journal with the customary acknowledgement of the source.

The International Journal of Creative Multimedia (E-ISSN: 2716-6333) is published biannually.

Typeset by MMU Press.

Cover Images by Kok Yoong, Lim.

Cover Design by Nekhat Sultana.

Email: vimala.perumal@mmu.edu.my



Vol 1 Special Issue No 1 (2020) E-ISSN: 2716-6333

International Journal of
Creative Multimedia

Designing Lesson Plans for Adaptive Learning Using Moodle LMS Platform

Jehana Ermy Jamaluddin, Izham Zainal Abidin, Mohd. Azree Idris, Umi Kalsom Masrom

Universiti Tenaga Nasional, Malaysia

Abstract

This paper presents a research study in developing lesson plans for differentiated learning or adaptive
learning using ‘Lesson’ on Moodle LMS platform. The lessons are to provide learning paths based on
inquiring category from Laurillard Conversational Framework. The design of various learning paths
provide teaching methods used in class such as videos, quizzes and reading tasks. This lesson when planned
using flowcharts would guide the instructors to link the topics and assessment in any order that would

promote students’ self-paced and self-learning experience.

Keywords Adaptive learning; Differentiated learning; Lesson plan; Moodle

Introduction

Differentiated or adaptive learning is described as “the delivery of custom learning experiences that address
the unique needs of an individual through just-in-time feedback, pathways, and resources (rather than
providing a one-size-fits-all learning experience). The mechanism of how technology can be used to adapt
to students’ learning phases can either use designed, or algorithmic adaptivity (SmartSparrow, 2019). As
the definition may vary, the framework can be categorized into three main fields: (1) adaptive content, (2)

adaptive sequence, and (3) adaptive assessment (EdSurge, 2019).

Generally, an adaptive learning platform is associated with predictive analytics and algorithms.
Adaptive learning is an educational technology that can respond to a student's interactions in real-time by

automatically providing the student with individual support. Nevertheless, using educational technology
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to design differentiated lessons for students is demanding. It requires instructors to possess a conceptual
framework for differentiation. In addition, Bower (2012) identified that “the curriculum material must be
broken apart into its component levels or skills”. Besides this, instructors must be able to design formative

questioning to enable diagnosis of student understanding to facilitate adaptivity.

—

Figure 1 Learning Route: Conventional versus Adaptive Learning (Posner, 2017)

Consecutively, Posner (2017) presented an example of adaptive learning as illustrated in Figure 1
that shows individual learners following through the content in a conventional and linear setting on the
left. Every learner must come across every piece of content. However, the one on the right shows that with
adaptive learning, a learner only goes through necessary content. Moreover, Milosevic (2006) stated that
lacking of personalization of learning is one of the main problems in designing suitable and targeted lesson
plans. In this research, designing suitable and targeted lesson plan is carried out in Moodle, a learning
management system (LMS). Therefore, a structured design for adaptive learning helps students to learn
more meaningfully and systematically. The next section elaborates the research methodology on adopting

a framework and the LMS involved in the study.

211



Vol 1 Special Issue No 1 (2020) E-ISSN: 2716-6333

Research Background
This research is carried out to first identify differentiated/adaptive learning framework and the best
practices. The learning framework is aligned to the six learning types of how students learn based on

Laurillard Conversational Framework (Laurillard, 2016).

Laurillard Conversational Framework

The Laurillard Conversational Framework was introduced to assist students’ learning. The framework
details a model of how students learn effectively via the six learning types derived from the framework.
Teaching and learning process is a highly complex activity that demands effort in lessons targeted for various
students’ background. The learning types are then mapped to the lesson plan according to the student’s

level of understanding. Figure 2 depicts the learning types that are categorized into:

e Acquisition (acquiring),

e Collaboration (collaborating),
e Discussion (discussing),

e Investigation (inquiring),

e  Practice (practicing), and

e Production (producing).

Acquiring e
Teacher T Learner Oi / Peer
~concepts DRI | concepts e concepts
Producing
I Modulate l Modulate
Generate Generate n
Learning Rradiind Learner Collaborating Peer

environment | practice practice

Figure 2 Laurillard Conversational Framework (Laurillard, 2016)
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Thus, the adaptive learning aligns to Laurillard’s “inquiring” category. The students would first
inquire themselves on the concept, and later apply it in the given questions after acquiring the solving skills.

Through the “inquiring” process, students would adapt to own path of learning.

Moodle Learning Management System (LMS)

Modular object-oriented dynamic learning environment, or Moodle, allows for covering and fitting learning
environments using community-sourced plugins. The Learning Management System (LMS) provides
robust, safe and unified system to create personalized learning environments. It can be downloaded into a
web server to cater for holistic course repository. In a Moodle course, activities are features suitable to
design assignments and assessments (Activities, n.d.). Typically, an activity promotes student to student,

or student to instructor interactions.

One of the activities that recommend differentiated or personalized learning is ‘Lesson’. The
adaptive learning takes place with lessons designed with flowchart of intended topics, and the advancement
to preferred topics would be created using page jumps’. The pages need to be linked systematically to
ensure students can experience meaningful and adaptive lessons. According to Couédelo (2018), the lessons
once validated would reasonably create the differentiated or personalized learning as students have options
to pick his or her learning path independent of others. Based on early findings, the learning sessions can be

tracked by the LMS built-in analytics.

Lesson Plan Design

A lesson plan is described as “the instructor’s road map of what students need to learn, and how it will be
done effectively during the class time” (“Lesson Planning”, 2019). Only when the learning activities are
designed appropriately, it would develop strategies to obtain feedback on student learning. In addition, a
successful lesson plan contains three objectives: learning objectives, learning activities, and assessment to

check for student understanding.
The adaptive learning structure is used within the Moodle activity selection. The “Lesson” activity

subscribes to a structured lesson plan arranged by topics. The next section details the design of the lesson

plan in an engineering course in Moodle.

213



Vol 1 Special Issue No 1 (2020) E-ISSN: 2716-6333

Methodology

The first adaptive learning module for EECB423 Data Communication and Network course is designed
for IP addressing. One of the course outcomes of this module is to master the IPv4 addressing technique.
The students are to apply calculation skills in network design. The topics include introduction to IP
address, applying conversion from binary to decimal (vice versa), determining network class, network

address, host address and subnets. The lesson plan flowchart is outlined in Figure 3.

Next, the lesson plan is then translated into Moodle Lesson activity with required content page
jumps to associate the learning adaptivity and mastery levels. The flowchart requires a decision to link to
the next content after fulfilling some requirements based on the course outcomes. Table 1 details the page
numbers, contents, activities, and page jumps. Generally, the Lesson consists of pages with contents prior
to assessments to allow students to proceed to the next level. Some of the activities that can be included in

the Lesson page are reading materials, watching videos, and listening to Podcast.

The various activities should cater to various students’ learning type. Subsequently, the next page
hosts questions on the materials covered earlier. The assessment may include multiple choice questions,
and short answers. Based on right attempts, the students would progress to the next page. On the other
hand, students with incorrect answers are directed to the previous page for another try. This number of

tries however can be limited to a few attempts to avoid being at the same page.
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Figure 3 Flowchart for Lesson Planning

Table 1 Page outline to create Lesson in Moodle

(BL — Inquiry) IP Addressing

E-ISSN: 2716-6333

Page Content Activities Jump to Jump to (NOT OK)
(OK)
1 Read,
What is an IP Address? Page 2 NA
Watch video
2 Binary to Decimal
) Read Page 5 Page 2
Conversion
3 Determining Network Read, Pase & Page 3
Address and Host Address Watch video age age
4 Determining Subnet and
Short Answer Page 7 Page 4
Host Numbers
5 Quiz — Binary to Decimal Multiple
. . . Page 3 Page 2
Conversion Choice Quiz
6 Quiz — Network Address Short A Pasc 4 Pace 3
t
and Host Address ot Ahswer e e
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7 Quiz — Subnet and Host Multiple
. . Page 5 Page 4
Numbers Choice Quiz
8 Conclusion Read Complete Score

Results and Discussions
The lessons discussed in the previous section is elaborated here. The steps to create the lesson are shown in

the following order. The “Lesson” is selected to create the pages containing topics to be learned. Next,

Figure 4 shows the lesson in the activities tab.

Home My courses EECB423 Section 01

Search forums.

ACTIVITIES “5) NETWORK
Assignments '
7% Checklists

¢ | Feedback
= Forums
B3 Games
| Glossaries
Lessons
/! Quizzes
Resources

Activities

Calendar

reeks ahead

i srnd armiind hun ta thran hain

Figure 4 Lesson Activity in Moodle

Figure 5 depicts the page for lesson plan containing tabs for preview, edit, reports, grade essays,
collapsed and expanded. Below the general tabs, there are options to import questions from other page,
add a content page and question page. From the figure, the first topic has been entered as a content page

as introduction to IP addressing.

BL - Inquiry) IP Addressing @

Preview Edit Reports Grade essays

Collapsed Expanded

nport questions | Add a content page | Add a cluster | Add a question pa¢

Introduction to

What is an IP address?

Figure 5 Creating Content Page for the First Topic
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Subsequently, the content page provides the page jumps for the students to attempt. Based on the
table discussed in the earlier section, a few content pages were created and the page jumps were linked to
the ‘Next Page’. In Figure 6, the contents were assembled in order and labelled as ‘Content 1: Binary to
Decimal Conversion’ and ‘Content 2: Classes of IP Addresses’. The pages jumps labels are ‘Jump 1: Next
page’ and ‘Jump 2: Next page’ respectively. The jumps must be sequenced correctly to provide the learning

experience required for adaptive learning.

Content 1  Binary to Decimal Conversion

Jump 1 Nextpage

Content 2  Classes of IP Addresses

Jump 2 Next page

Figure 6 Creating Content Page for the First Topic

Following the list for content and jump pages, the summary of the changes and links can be seen
from Figure 7 depicting the pages and jumps created. The ‘Action’ section contains the list of actions

required to amend to adjust the order of the pages.

DATA COMMUNICATION AND NETWORK
v

(BL - Inquiry) IP Addressing

Figure 7 Summary of Lesson Pages

Next, the Lesson statistics reports on students’ performance and progress for the particular tasks.

The instructor receives feedback instantly to gauge students’ understanding of the given topics.
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DATA COMMUNICATION AND NETWORK
v

(BL - Inquiry) IP Addressing

Lesson statistics

Jo——— Aveeage tme v scare i

Figure 8 Lesson Statistics Report

The preparation to design the Lesson in Moodle can be time consuming but using a standard lesson
plan approach may address the issue. In addition, a clear outline of the topics ensures that the students
follow the contents and have the assessment done accordingly. Subsequently, the instructor has to run the

lessons a few times to ensure its reliability, as there is likelihood of the pages not being linked in order.

Conclusion

Adaptive learning can be designed to accommodate various learners according to their learning types. The
lesson plans for adaptive learning are designed appropriately to meet the course’s learning outcome using
Moodle’s Lesson. Though the preparation process takes longer time, a successful learning experience is
captured through a systematic lesson plan aided by the Moodle content and assessment pages. As students
can adapt to the Lesson, a comprehensive approach to the lessons allows differentiated learning or adaptive

learning to take place.
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