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ABSTRACT

There are many problems faced by students in an online discussion forum, specifically regarding 
platforms that accommodate a large number of students such as the Massive Open Online Courses 
(MOOCs) platform. One of the problems is that the teacher cannot respond one by one to student com-
ments that may contain questions or ideas. Therefore, the objectives of this research were to develop an 
adaptive instructional scaffolding feature that can be applied to online discussion forums and to per-
form usability measurements for this scaffolding. This feature provides an immediate response to student 
posts in the discussion forum in the form of article recommendations sourced from the Scopus database. 
These recommendations are based on the students’ comments posted on online discussion forums. The 
development model used in this study is the instructional model ADDIE (Analyze, Design, Development, 
Implementation, Evaluation). To test the usability of the developed features, usability measurement using 
the usefulness, satisfaction, ease of use (USE) questionnaire was employed. The survey was conducted 
with 137 students at a public university in Indonesia. The results of the measurement showed that the 
usability level of the features we developed was shown to be high.

Keywords: adaptive learning, adaptive instructional scaffolding, online discussion forums, personal-
ized learning, MOOCs

INTRODUCTION
The use of online learning has increased sig-

nificantly in recent years (Brika et al., 2022; Shen 
et al., 2022). Many institutions, especially in higher 
education, have combined online and face-to-face 
learning delivery. However, given the widespread 
use of online learning, the personalization factor in 
learning is still a problem. This can be seen from 
the learning designs presented in online learning 
that tend to be uniform or one size fits all, where 

the offered learning strategies do not accommodate 
the individual needs of students (El-Sabagh, 2021).

Personalized recommendations or personal 
recommendations can be categorized as one 
instructional scaffolding (Goller & Paloniemi, 
2017). This personal recommendation is very 
important for online learning students because of 
the large amount of learning material that they 
must read, so it is sometimes difficult for students 
to choose what to read (Liu et al., 2018), therefore 
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recommendations for suitable learning materials 
for students can be very helpful. 

Online learning that uses a Learning 
Management System (LMS) provides features, 
such as a discussion forum, that can promote 
the interaction between teachers and students or 
among students, though this does not automatically 
increase the interaction between students (Cerezo 
et al., 2016), in this case.

One example of an asynchronous learning 
mode in an online learning environment is a dis-
cussion forum. In general, discussion in a forum 
is very difficult to implement because there must 
be mutual interaction among participants. The dis-
cussion forum is a significant feature in all LMSs 
and has been used as an online learning feature for 
decades since the 1990s to increase engagement, 
motivation, and reflection, and thereby lead to 
deeper learning (Onah et al., 2014). A discussion 
forum is limited to written language interactions 
(Ak, 2016) where all students are expected to carry 
out written interactions, know how to write down 
their ideas, and respond to other students’ ideas. 
Thus, in a discussion forum there is a lot of infor-
mation that contains students’ questions and ideas. 
When a problem arises in the discussion forum, 
it can either be solved together by the students or 
they can wait for the instructor or teacher to pro-
vide a solution to the problem. 

Another problem arises in discussion forums, 
especially for the MOOCs platform that accommo-
date a large number of students and a proportionate 
number of posted comments in the discussion forum. 
The existing MOOCs platforms do not have instruc-
tional scaffolding facilities that can help instructors 
provide immediate responses related to discussions 
being carried out by students (Pérez-Sanagustín 
et al., 2021). One solution is to provide an intelli-
gent system that can deliver personalized learning 
(Gynther, 2016; Tang, 2016) and provide different 
immediate feedback in real time to students.

In order to provide adaptive instructional scaf-
folding in the online discussion forum in a MOOCs 
platform, the research objectives of this study were 
to design and develop adaptive instructional scaf-
folding features that can increase personalized 
learning and to carry out usability measurements 
of the product we developed. 

LITERATURE REVIEW

Instructional Scaffolding
Instructional scaffolding is a systems approach 

designed to help students improve their cogni-
tive abilities when solving ill-structured problems 
(Belland et al, 2017a). In practice, instructional 
scaffolding can help students quickly and accu-
rately find the right instructions according to their 
learning needs through interactions in their online 
learning environment system. Instructional scaf-
folding was developed to attract interest in learning 
and maintain student engagement (Belland et al., 
2013). Online interactions such as live chat, video 
conferencing, and online discussion forums pro-
vide opportunities for interaction between students 
and teachers through synchronous and asynchro-
nous modes. The online discussion forum has 
advantages in terms of opportunities to reflect 
back or make drafts in written communication and 
reflection (Verenikina et al., 2019). When com-
bining asynchronous and synchronous modes, 
opportunities are created for students to learn 
through dialogue that incorporates reflection on 
content and communication strategies. The utiliza-
tion of a “mixed mode” approach presents distinct 
possibilities for learning through discourse that 
encompasses both critical analysis of the subject 
matter and the development of effective communi-
cation methods (Hull & Saxon, 2009).

When students learn something new or study 
material that is difficult, they need help in learn-
ing. Scaffolding, in the form of assistance or 
support in learning, is gradually reduced to tran-
sition learning responsibility from the teacher to 
the students. One-to-one scaffolding encompasses 
several instructional strategies such as modeling, 
questioning, explaining, offering suggestions, and 
delivering feedback (van de Pol et al., 2010). When 
a student’s learning performance indicates no 
progress, scaffolding can be used and if a learner’s 
performance shows good progress, scaffolding can 
be disguised (Belland et al., 2017b). In addition, a 
scaffolding can be added in an intelligent tutoring 
system (Belland et al., 2017a). 

Sociocultural theory allows for the conceptu-
alization of effective social interaction in terms 
of the idea of scaffolding (Verenikina, 2008), col-
laborative reasoning (Mercer & Howe, 2012), and 
constructing knowledge in an online environ-
ment (Delahunty, Jones et al., 2014; Delahunty, 
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Verenikina et al., 2014). This theory posits that the 
utilization of scaffolding techniques can facilitate 
students in effectively navigating challenges per-
taining to content knowledge, knowledge transfer, 
and motivation within the context of problem-
based learning (Schmidt et al., 2011).

The utilization of instructional scaffolding is a 
crucial mechanism in providing assistance to stu-
dents when they experience challenges throughout 
the process of acquiring knowledge (Choo et al., 2011; 
Schmidt et al., 2011, 2019). In the context of online 
learning, scaffolding typically pertains to the utiliza-
tion of technological tools by educators or instructors 
to provide instructional assistance and support to 
learners. The teacher can use various types of tech-
nological devices to assist students in learning. This 
is what motivates an online teacher to do scaffolding 
that matches the needs of students (Belland, 2014).

Instructional strategy based on fuzzy logic 
has been researched by Bhattacharya and Roy 
(2011), who developed intelligent scaffolding to 
help students achieve learning objectives through 
problem-based learning strategies. The applied 
fuzzy rule is used to predict the fuzzy agent based 
on feedback from the students. The effectiveness 
of computer-based scaffolding had also been stud-
ied by Kim et al. (2018), who focused on enhancing 
students’ higher-order cognitive abilities within 
the framework of problem-based learning in the 
field of Science, Technology, Engineering, and 
Mathematics (STEM) education.
Personalization in Online Learning

The success of the learning process in an online 
learning environment depends on how it presents 
domain knowledge to students, content changes 
based on complexity and granularity in accordance 
with the progress of students, and the devices that 
will be used by students (Kinshuk, 2016). In addi-
tion, personalization and adaptability mechanisms 
require an environment that is expected to adapt 
seamlessly to the learning conditions of students 
anywhere and anytime (Kinshuk, 2016). Web-
based learning is increasingly being accessed more 
and more via mobile devices. This is what supports 
the development of the smart learning system. 
Smart learning focuses more on technology-sup-
ported learning environments and on interactions 
between learners and the learning environment by 
implementing adaptations in learning that support 
context-based learning (Zhu et al., 2016).

Personalized elearning provides content or 
material recommendations tailored to individ-
ual needs. These recommendations are intended 
to help students process information gradually. 
Devedžić (2006) showed that personalization in 
online learning is education related to technology 
that creates a learning sequence for each learner 
based on their personal needs and preferred mate-
rial (learning preference), and thus each individual 
receives different material according to their needs. 
The main reason for personalized learning is the 
belief that each individual is a unique being who 
has their own learning style. The concept of per-
sonalized learning comes from Theory of Multiple 
Intelligences by Howard Gardner (1987). Further, 
Cronbach (1957) said that the acquisition of learn-
ing outcomes is derived from the interplay between 
individual qualities and treatment variables. He 
proposed the implementation of differentiated 
instruction, which involves tailoring instructional 
methods to accommodate the unique cognitive 
talents of individuals. This hypothesis is the fore-
runner to the foundation of adaptive learning. 

There are three things to be considered in 
adaptive learning according to Aroyo et al. (2006), 
namely: (a) what the material for adaptation will 
be, which is related to the Domain Module based 
on the parameters (i.e., according to what); (b) 
what the basis for adaptation will be, which is the 
Learner Module; and (c) how the adaptation results 
are presented, which is the pedagogical module 
and the adaptive engine system that will process 
the adaptation results. Thus, personalized learning 
entails the modification of pedagogical approaches, 
curricula, and learning environments in order 
to accommodate the specific needs and learn-
ing preferences of students (Baguley et al., 2014). 
Personalized elearning allows students to custom-
ize some of the elements of the online learning 
process (Klašnja-Milićević et al., 2016).
Online Discussion Forum in MOOCs

The discussion forum is a form of asynchro-
nous mode in online learning. This is an important 
activity for increasing interaction and collabora-
tion among students and between instructors and 
students. This particular feature has a range of 
benefits, such as fostering self-directed learning, 
enabling collaborative knowledge building, and 
enhancing critical thinking abilities (Wang & Woo, 
2007; Yeh, 2010). It also provides an opportunity for 
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students to reflect on the answers and arguments 
given in the discussion so they can develop criti-
cal thinking and writing skills (Szabo & Schwartz, 
2011). It also supports interactive learning and stu-
dent-teacher communication (Onyema et al., 2019).

De Lima et al. (2019) also explained the dif-
ficulties faced by students and instructors when 
using educational online discussion forums, namely 
difficulties with the forum structure, lack of incen-
tives, and difficulties with mentoring. In addition, 
sometimes instructors have difficulty compiling 
questions that elicit responses from students and 
sustain discussion without dominating the forum 
(Aloni & Harrington, 2018). Learning strategies 
are needed to improve educational online discus-
sion forums, such as implementing gamification to 
increase student engagement, as has been imple-
mented on the Stack Overflow platform (https://
stackoverflow.com/). Further, Wise et al. (2016) 
developed topic auto classification to address over-
load issues in MOOC discussion forums.
METHODOLOGY

Research Model
Method used in this study is the ADDIE 

(Analysis Design Development Implementation 
Evaluation) model (Aldoobie, 2015; Branch, 2009). 
We selected the ADDIE Model to help us develop 
adaptive instructional scaffolding because ADDIE 
is one of the Instructional System Design mod-
els that has a systematic approach. A systematic 
process approach can assist in creating and devel-
oping effective instructional materials adapted to 
the learning environment (Aldoobie, 2015; Branch, 
2009). The ADDIE model consists of five core 
stages, as shown in Figure 1. 
Research Instruments

Measuring the usability of product develop-
ment results in this study was carried out using 
the usefulness, satisfaction, and ease of use (USE) 
questionnaire developed by Lund (2001). This ques-
tionnaire is generally used to measure the usability 
of a product or service. According to Lund (2001), 
usability includes usefulness and ease of use. While 
the dimensions of ease of use are divided into ease 
of use and ease of learning, the dimensions in the 
USE Questionnaire had been previously defined by 
Davis (1989) in relation to user acceptance of infor-
mation technology. Davis (1989) defined the concept 
of perceived usefulness can be defined as the extent 

to which an individual believes that utilizing a spe-
cific system will enhance their job performance or 
can be effectively utilized to their advantage. Also, 
Davis (1989) defined perceived ease of use as “the 
degree to which a person believes that using a par-
ticular system would be free of effort” (p. 320), 
which originates from the definition of the term as 
“freedom from difficulty.”

The questions from the USE questionnaire can 
be seen in Table 1. The questionnaire requires par-
ticipants to express their degree of agreement on 
a 5-point Likert scale including strongly agree, 
agree, neither agree nor disagree, disagree, or 
strongly disagree. There is one modified question 
(Q7) and two additional question items (Q8 and 
Q26) in this questionnaire.
FINDINGS AND DISCUSSION

Design and Development of Adaptive 
Instructional Scaffolding Discussions in a 
MOOCs Learning Environment
Adaptive Learning And Personalized Learning 
In Online Discussion Forums

Adaptive and personalized learning is gradu-
ally redefining the education landscape as it enables 
instructors to transform fixed learning into flexible 

Figure 1.  
ADDIE Model Phase (Aldoobie, 2015)
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learning. Adaptive learning refers to a type of 
instructional method where students are given 
customized learning resources and activities to 
address their learning needs. It provides a per-
sonalized learning process according to students’ 
needs (Wang et al., 2023). When an instructor uses 
adaptive instruction, they design the instructional 
plans and adjust their instructional modes to cope 
with the diverse needs of individual students (Ling 
& Chiang, 2022).

There are eight strategies that can help over-
come problems that occur in online education 
forums related to teacher behavior: (a) Log in daily 
on the forum, (b) Monitor student situations, (c) Be 
objective, (d) Check how students access courses, 
(e) Categorize messages, (f) Provide feedback, (g) 
Encourage interaction, and (h) Create a friendly 
environment. These strategies are very difficult to 
apply when the learning takes place in a MOOC 
platform, where the number of students in a course 
is large (Liebowitz, 2011) and it is especially diffi-
cult to provide feedback to individual students. 

This research work was designed to support 
students with suitable learning materials by pro-
viding feedback. Figure 2 depicts an adaptive 
instructional scaffolding framework in a MOOC 
learning environment. The LMS organizes several 
features, but we focused on asynchronous features, 
namely the online discussion forum. 

The provided feedback is in the form of per-
sonal recommendations for reading articles that are 
generated based on comments in an online discus-
sion forum. The recommended articles are to be 
generated in real time. Specifically, the adaptive 
engine module (see Figure 2) uses the students’ 

Table 1. 
List of Question Items

Usefulness (U):
Q1 The recommendation feature helps me be more effective in learning.

Q2 The recommendation feature helps me be more productive in learning.

Q3 I think the recommendation feature is useful.

Q4 The recommendation feature gives me more control over the 
activities in my learning.

Q5 The recommendation feature makes the things I want to 
accomplish easier to get done.

Q6 The recommendation feature saves me time when I use it.

Q7 The recommendation feature meets my needs (adaptive 
instructional scaffolding in the online forum).

Q8 The recommended article mostly relates to the topic that I 
discussed in the online forum.

Q9 The recommendation feature does everything I would expect it to do.

Ease of Use (EoU):
Q10 The recommendation feature is easy to use.

Q11 The recommendation feature is simple to use.

Q12 The recommendation feature is user friendly.

Q13 The recommendation feature requires the fewest steps possible to 
accomplish what I want to do with it.

Q14 The recommendation feature is flexible.

Q15 Using the recommendation feature is effortless.

Q16 I can use the recommendation feature without written instructions.

Q17 I don’t notice any inconsistencies as I use the recommendation feature.

Q18 Both occasional and regular users would like the  
recommendation feature.

Q19 When using the recommendation feature, I can recover from 
mistakes quickly and easily.

Q20 I can use the recommendation feature successfully every time.

Ease of Learning (EoL)
Q21 I learned to use the recommendation feature quickly.

Q22 I easily remember how to use the recommendation feature.

Q23 It is easy to learn to use the recommendation feature.

Q24 I quickly became skillful with this recommendation feature.

Satisfactions (S):
Q25 I am satisfied with this recommendation feature. 

Q26 I am satisfied with the result of the recommended articles. (The 
articles were mostly related to the topic that I discussed in the 
online discussion forum.)

Q27 I would recommend it to a friend.

Q28 It is fun to use.

Q29 It works the way I want it to work.

Q30 It is wonderful.

Q31 I feel I need to have it in learning.

Q32 It is pleasant to use.

Figure 2.  
Adaptive Instructional Scaffolding Framework
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comments to generate the keywords. By using the 
Scopus API, these keywords are used to search for 
articles in the Scopus library.
Adaptive instructional scaffolding interface in 
a MOOC environment

Figure 3 is a snapshot of the discussion forum 
on the MOOCs platform. Basically, the system 
consists of two important menus, the Forum and 
Recommendations. All the menus are located in 
the menu bar. The students can click the Forum 
menu and then start to participate in the discus-
sion forum. There are several features provided in 
the online discussion forum, such as creating new 
discussion topics, replying to other posts, deleting 
posts, liking posts, and unliking posts.

Figure 3.  
Discussion Activities in the Forum

In general, adaptive elearning dynamically 
changes the instruction method, based on certain 
variables, to present e-content. Some researchers 
have shown the advantage of adaptive elearning 
in improving the process of students’ acquisition 
of knowledge, quality of experiences, and devel-
opment of their higher thinking skills (El-Sabagh, 
2021). Furthermore, this study emphasized an 
adaptive instructional scaffolding that recom-
mends articles for reading via the Scopus database 
based on student comments posted on online 
discussion forums (see Figure 3). The recommen-
dations are categorized as instructional scaffolding 
because they include learning support provided 
by the system directly in real time to replace the 
teacher’s role (see Figure 4). Recommendations in 

the form of immediate feedback can be given to 
each student, so that through this strategy a more 
individualized learning experience can be created 
(Alrawashdeh, 2022).
Figure 4. 
 List of Recommendation Articles

Research conducted by Ross et al. (2018) 
indicated that adaptive assessment and provid-
ing immediate feedback for students contribute to 
enhancing student learning outcomes and fostering 
student motivation and engagement. Furthermore, 
research conducted by Awais Hassan et al. (2019) 
reiterated that the adaptive feedback system can 
improve student performance. This confirms that 
both the adaptive feedback system and the adaptive 
assessment accompanied by immediate feedback 
contribute significantly to learning performance.
Implementation and Evaluation of Online 
Adaptive Instructional Scaffolding in Online 
Discussion Forums

In developing an online learning system, 
usability measurement is one of the steps that must 
be performed so that the results of these measure-
ments meet the student’s needs and guarantee the 
quality of the particular elearning system. Thus, 
this measurement can give an idea of whether the 
system is usable and suitable for use (Hariyanto et 
al., 2020).

This research involved 137 participants who 
were students at a public university in Indonesia 
and responded to a questionnaire they were sent. 
The results of the questionnaire can be seen in Table 
2, which shows the mean value range from 3.927 to 
4.445 based on a 5-point Likert scale. While the 
SD value is in the range of 0.706 to 0.85, the data 
deviation with the average data tends to be small. 
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We concluded that this adaptive instructional scaf-
folding feature can be accepted by students.
Table 2.  
Statistical Description

Q-Items Mean Median Min Max Standard Deviation

Q1 4.19 4 1 5 0.72

Q2 4.124 4 1 5 0.778

Q3 4.445 5 1 5 0.744

Q4 4.175 4 1 5 0.845

Q5 4.117 4 1 5 0.829

Q6 4.146 4 1 5 0.779

Q7 4.131 4 1 5 0.753

Q8 4.088 4 1 5 0.769

Q9 3.993 4 1 5 0.833

Q10 4.416 5 1 5 0.761

Q11 4.445 5 1 5 0.792

Q12 4.365 5 1 5 0.763

Q13 4.073 4 1 5 0.761

Q14 4.299 4 1 5 0.823

Q15 4.226 4 1 5 0.745

Q16 4.007 4 1 5 0.85

Q17 3.927 4 1 5 0.834

Q18 4.08 4 1 5 0.745

Q19 4.058 4 1 5 0.799

Q20 4.124 4 1 5 0.806

Q21 4.27 4 1 5 0.769

Q22 4.285 4 2 5 0.714

Q23 4.328 4 1 5 0.706

Q24 4.058 4 1 5 0.771

Q25 4.095 4 1 5 0.763

Q26 4.044 4 1 5 0.772

Q27 4.102 4 1 5 0.822

Q28 4.044 4 1 5 0.818

Q29 4.022 4 1 5 0.74

Q30 4.153 4 1 5 0.818

Q31 4.175 4 1 5 0.734

Q32 4.161 4 1 5 0.747

To see the relationship between variables, 
an analysis of the structural equation model was 
carried out using SmartPLS 3. There were two 
assessments carried out to analyze the relationship 
between these variables, namely the assessment 
of the measurement model and the evaluation of 
the structural model. PLS-SEM structural model 

evaluation focuses on determining the signifi-
cance and relevance of path coefficients (Hair et 
al., 2021). 

Figure 5 is a visualization model of the rela-
tionship between Usefulness, Ease of Use, and 
Ease of Learning variables on Satisfaction. Based 
on Figure 5, the criteria for the measurement model 
are satisfied because all factor loadings on their 
relative construct exceed 0.70, all average variance 
extracted (AVE) values range from 0.618 to 0.728 
(AVE > 0.50), and the composite reliability (CR) 
value ranges from 0.914 to 0.949, so we concluded 
that all research variables have good convergent 
validity (Fornell & Larcker, 1981). Cronbach Alpha 
(CA) values range from 0.875 to 0.939. According 
to Hair (2009), this value was acceptable for explor-
atory research.

Furthermore, the parameters measured to 
evaluate the structural model are the value of R 
squared (R2) or determinant coefficient, normal 
fit index (NFI), path coefficient value, t-statistics, 
and p-values for the proposed model. Figure 5 has 
an R2 value of 80.9%. This means that 80.9% of 
the diversity of performance can be explained by 
the variables of Usefulness, Ease of Use, Ease of 
Learning, and Satisfaction. The remaining 19.1% is 
explained by other variables not measured in this 
study. The fit model value for NFI is 0.770.

Figure 5.  
Relationship of the Variables Usefulness (U), Ease of Use (EoU), Ease of 
Learning (EoL), and Satisfaction (S)
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The bootstrapping procedure was carried out 
to determine the relationship between latent vari-
ables. The criterion used was that a relationship is 
significant if the t-statistic value is > 1.96 and the 
p-value is < 0.05 at the 5% significance level. The 
direction of the relationship between variables can 
be seen from the positive or negative parameter 
coefficients. The results of path coefficient testing 
can be seen in Table 3. 

Table 3.  
Path Coefficient

Path
Path 

Coefficient
T-Statistics P Values

Usefulness  → Satisfaction 0.510 5.510 0.000

Ease of Uses → Satisfaction 0.396 4.253 0.000

Ease of Learnings → 

Satisfaction
0.028 0.328 0.743

The results of this study indicate that 
Usefulness has a significant positive effect on 
Satisfaction, as indicated by the t-statistics value 
of 0.510 and the p-value of 0.000. Likewise, the 
variable Ease of Use has a positive and significant 
effect on Satisfaction with a t-statistics value of 
4.253 and a p-value of 0.000. The variable Ease of 
Learning has a positive but not significant effect 
on Satisfaction, as the t-statistics value is 0.328 
and the p-value is 0.743. However, in general, this 
study is in line with research conducted by Lund 
(2001), which confirmed that each variable drives 
user satisfaction and frequency of use. Besides 
that, Hariyanto et al. (2020) also concluded that 
usefulness and ease of use have a positive and sig-
nificant effect on satisfaction. Similar to the results 
of this study, Hariayanto et al. (2020) confirmed 
that ease of learning has a positive but nonsignifi-
cant effect on satisfaction because ease of learning 
only focuses on the level of effort on how to learn 
the system, while ease of use focuses on the ease of 
use for using the system.

In the realm of online learning environments, 
student satisfaction is an important variable that is 
widely acknowledged as a parameter of the success 
of elearning systems (Alqahtani et al., 2022; Ching 
& Maarof, 2021). In fact, in the research conducted 

by Forster et al. (2020), they mentioned that user 
satisfaction is known as an imperative variable for 
assessing the success of an information system. In 
measuring the usability of the system in this study, 
several examples of variables in the satisfaction 
dimension, such as Q27 (“I would recommend it 
to a friend”) and Q31 (“I feel I need to have it in 
learning”), indicate student satisfaction will have 
implications on how this system will be used in 
the future. Based on the findings of this study (see 
Table 2), the participants gave a good response and 
the mean value of the two variables of Satisfaction 
and Usefulness is more than 4.00. Previous 
research has confirmed that student satisfaction 
was found to have a significant positive effect on 
student intention to utilize elearning (Hassanzadeh 
et al., 2012; Petter et al., 2008).

The usefulness dimension is an important pre-
dictor that influences satisfaction and also affects 
continuance attention (Daneji et al., 2019). These 
findings are in accordance with the work of Mtebe 
and Raphael (2018) and Tawafak et al. (2018), where 
they confirm the dimensions of how the useful-
ness of the elearning system affects the students’ 
satisfaction. Perceived ease of use and students’ 
satisfaction toward the adaptive elearning system 
has been reported to increase student satisfaction 
and engagement in learning, as well as students’ 
need for online learning services that accord to 
their preferences (Baki et al., 2018; Daneji et al., 
2019; Safsouf et al., 2020; Sunkara & Kurra, 2017; 
Tawafak et al., 2018).

The findings in this study also imply that 
teachers need to pay attention to the develop-
ment of an elearning system that can facilitate an 
effective discussion space by providing support 
for instructional scaffolding features. This has an 
impact on increasing the efficiency of students 
in finding learning resources that are relevant to 
their curiosity in exploring the material they need. 
In addition, an adaptive automation and feedback 
system needs to be developed to increase engage-
ment, motivation, satisfaction, and usability of the 
learning system. Furthermore, the availability of 
comprehensive learning resources with guaranteed 
content validity needs to be continuously improved 
and made available in the system, and it is neces-
sary to measure the long-term impact on improving 
student learning outcomes.
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CONCLUSION
In online learning based on MOOCs (Massive 

Open Online Courses), discussion forums are one 
of the asynchronous learning tools provided so that 
students can discuss matters related to the learning 
material. The number of comments in a forum is 
likely to be very large, especially when the forum is 
in a MOOC with a great number of online students 
where the teacher may find it difficult to respond 
individually. Therefore, there is a need for a feature 
that can assist teachers in providing immediate 
feedback to students. Our research resulted in pro-
ducing an adaptive instructional scaffolding feature 
for online discussion forums on the MOOCs plat-
form. The scaffolding is provided in the form of 
recommendations to students for reading articles 
sourced from the Scopus database, which creates a 
more individualized learning experience.

Usability measurement was carried out in this 
study to evaluate the features of adaptive instruc-
tional scaffolding using the USE questionnaire 
(usefulness, satisfaction, and ease of use) utiliz-
ing a 5-point Likert scale. In general, based on 
the results of descriptive statistical analysis gives 
an average mean above 4.00 so that the average 
response from students as research participants 
was strongly agree and agree. To measure the 
relationship between the usefulness, ease of use, 
and ease of learning variables on satisfaction, we 
carried out a structural equation model analysis 
using two tests: the assessment of the measurement 
model and the evaluation of the structural model. 
The results of the assessment of the measurement 
model show that the data used is valid for testing 
the structural model assessment. The structural 
model assessment test focuses on evaluating the 
significance and relevance of the path coefficients 
of the proposed model, and the results of this mea-
surement can be categorized as valid.

These research findings revealed that the adap-
tive scaffolding system appeals to students and the 
usefulness dimension has a significant positive 
effect on satisfaction. This usefulness dimension 
provides an illustration of how students believe 
in the adaptive instructional scaffolding feature, 
which helps them positively improve their learning 
performance, with this belief having an impact on 
satisfaction. As with the dimension of ease of use, 
the results of this study show that this dimension 
has a positive and significant effect on satisfaction. 

This shows that students believe that the use of the 
adaptive instructional scaffolding feature is effort-
less and easy to use, and thus it has an impact on 
their satisfaction. However, it is slightly different 
from the use of learning dimension (which is part 
of the ease of use dimension) and the effect on sat-
isfaction is not significant. This is because ease of 
use measures how students learn to use this fea-
ture. Because this feature has been designed to be 
easy to use, students no longer need to make learn-
ing efforts using this system.

The results of this study show how adaptive 
instructional scaffolding in an online discussion 
forum thoroughly helps students get immediate 
feedback, which is difficult for them to get when 
they rely on the teacher. In the future, this feature 
can be widely implemented in MOOCs platforms 
that have a large number of students. This research 
is a pilot project, and there are still many things 
that need to be investigated in the future, including 
how measuring the effects of adaptive instruc-
tional scaffolding in online discussion forums can 
directly improve student learning performance.
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