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ABSTRACT The problem arises behind the mastery learning model, that is some 

students fail to achieve the minimum standard of completeness. The existing solutions 

have been ineffective in helping the study plan. The existing remedial method does 

not consider the previous formative test answers, but all material that has been mas-

tered must also be tested. This remedial method did not give students more time to 

learn misconceptions or the material they had not mastered yet. We propose a frame-

work for building a scaffold on a remedial learning path that is personal and adaptive 

to the material needs that students must learn. The results of exploration in this study 

are possible to implement the proposed framework by utilizing machine learning us-

ing mastery module to process the input of students' answers, domain expert's topic 

maps, and the relationship among answers to build a computer-based scaffold. It could 

be an effective remedial path for the failed student to learn just according to topics 

have not mastered. 
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I. INTRODUCTION 

The COVID-19 pandemic has caused nearly all schools 

worldwide to close. More than 530,000 schools in Indonesia 

have closed, which mean that 68 million Indonesian students 

are forced to no longer be in class. These school closings 

adverse effects on academic learning because for a distance 

learning to be effective, it required new skills for both teachers 

and students. Regarding this pandemic, the Service Delivery 

Indicator (SDI) argues that Indonesia needs a strategy to 

support better face-to-face teaching and improve the quality of 

distance learning, to restore and improve its human resources 

(Yarrow et al., 2020). The World Bank stated that drastic 

action was needed to support Indonesian students' learning as 

part of the ongoing recovery and reopening process. Some 

actions are recommended related to learning recovery to 

prevent the permanent impact of "learning loss" on students 

(Beatty, 2020). The recommendations include: (a) using 

formative classroom assessment to identify learning losses and 

(b) integrated use of mixed teaching and technology to ensure 

that all students receive the support they need to become 

effective learners. The United Nations mentioned that 

preventing the learning loss from becoming a generational 

disaster needs to be a top priority to protect millions of 

students' rights and promote economic progress, sustainable 

development, and lasting peace (Nation, 2020). 

In face-to-face learning, it is easier for teachers to assist 

students in need. Teachers need to provide scaffolding to 

students in need during learning activities to improve their 

understanding, affective, and skills (Mulder, 2016). Unfortu-

nately, learning during the pandemic lacks personal assistance 

from teachers to students who do not understand the material. 

It potentially causes problems, especially for students who 

need assistance and need an extraordinary approach to 

complement and prepare tools for students and teachers 

related to this problem. Research projects related to 

scaffolding proven to be effective in science learning are, for 

example in physics learning, which uses the PhET simulation 

(physics simulation portal) to increase student's conceptual 

understanding and independent learning (Eveline, 2019). 

Inquiry-based learning uses an agent-based framework where 

students can check their understanding of science and the 

concept of Computational Thinking (CT) by taking formative 

tests managed by a mentor agent. The mentor agent assesses 

students' responses to multiple-choice type questions and 

provides feedback on correct responses along with suggested 

learning resources pages to read if there is an incorrect 

response (Basu, 2017). Although this research has provided 

feedback for student’s mistakes, it is limited to recommenda-

tions for subject matter that must be read. Simultaneously, 

physics lessons characteristics require problem-solving skills 
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that cannot be met in these studies. Problem-solving skills in 

physics lessons require continuous practice compared to mere 

theoretical reading. 

 The solution approach we offer is adapted to the learning 

process in Indonesia, which applies complete learning. Each 

student must achieve a minimum completeness score in a unit 

before entering the next study unit in mastery learning. There 

are always students who fail to achieve the minimum 

completeness score; unfortunately, there is no solution 

ineffective remedial handling. These findings indicate that the 

scaffolding approach can be considered for application to 

improve students' understanding of concepts and useful. This 

work plan explicitly adds a scaffolding assessment-based 

learning process for students who do not pass the complete 

learning process (Wu et al., 2020). This process is an 

opportunity to correct misconceptions or material that has not 

been understood to help students effectively achieve adaptive 

learning completeness according to their needs. Figure 1 is the 

recommendation for the mastery learning diagram presented 

by (Guskey, 2005). 

This study is a proactive step in responding to the World 

Bank's recommendation to Indonesia regarding the re- 

opening of schools with a proposed framework that 

implements computer-based scaffolding in flipped classrooms 

by applying assessment-based learning. Assessment-based 

learning method deserves to be taken considering that the 

assessment has a "test effect", useful for long-term retention, 

and practice questions can increase understanding of the 

subject of physics (Cutri, 2016). The Assessment-based 

learning method is the guidelines for school opening 

policymakers, namely schools need to conduct an assessment, 

a computer-based diagnostic assessment (Jumaat, 2020); It is 

a rational basis that the assessment-based learning is proven to 

increase learning completeness. 

This paper is organized as follows. Section 2 explains some 

previous research works, which is followed by explanation of 

the proposed method in section 3. The initial investigation of 

the study is explained in section 4, while the discussions of 

further works are explained in section 5. Finally, section 6 

concludes the paper. 

II. PREVIOUS RESEARCH WORK 

In preparing for returning to class after the pandemic, it is 

necessary to pay attention to the zone proximal development 

(ZPD) referring to the area between what one knows and what 

one does not know during learning. In this area, one needs 

guidance from other knowledgeable people, so that in the end, 

they will be able to develop their understanding (Jumaat, 2020). 

The scaffolding strategy has been integrated into e-learning. 

One of the studies that identify and determine the attributes of 

a mixed learning environment that supports students' self- 

regulated learning ability found that scaffolding becomes one 

of such seven key attributes as authenticity, personalization, 

learner control, scaffolding, interaction, reflection, and 

calibration (Laer & Elen, 2017). Meanwhile, recent research 

on adaptive scaffolding is regarded as an efficient strategy to 

support and improve student performance when learning new 

concepts as well as to guide them progressively towards a 

better understanding when answering questions (Kukkonen, 

2016). Other scaffolding research uses breaking a problem 

into smaller items or directing students to other problems like 

the current problem and helping students through the new 

problem. When students incorrectly answer the main 

questions, one of the following scaffolding items will be 

activated appropriately: (a) procedural, (b) conceptual, (c) 

metacognitive, or (d) strategic (Korhonen, 2019). 

The study's selection of objects also refers to the World Bank 

report, which focuses explicitly on the pandemic's Indonesian 

PISA test results. It appears that science is one of the subjects 

that need special attention. Learning science does have its 

peculiarities, for example, in Physics, apart from requiring 

practice in problem-solving skills, Physics have a close 

relationship among knowledge topics. The challenge in 

finding out which concepts are less mastered by students 

causes them to fail to achieve learning completeness. When 

students learn to build new physics concepts, they must 

remember previous concepts and increase students' cognitive 

load and impact learning outcomes. A concept map may be a 

solution to the problems because a concept map represents 

various concepts (Morfidi, 2018). Its relationships can also 

organize students' cognitive structures and are expected to 

encourage in-depth, integrated knowledge. Concept mapping 

is used as a scaffold to support adequate information problem-

solving—the questioning as facilitating the construction of the 

structure of students' past knowledge. A domain expert will 

provide the initial topic map because not all students can 

benefit from a concept map (Whitelock, 2020). 

Research related to machine learning is not uncommon 

(Saravanan & Sujatha, 2018). Research related to machine 

learning is not uncommon. Some research on machine 

learning uses machine learning algorithms to deal with several 

problems, such as predicting student performance (Iqbal, 

2017), predicting student performance based on learning styles 

(Binh & Duy, 2017). So that in the future, when implementing 

this proposed framework, it will not be separated from the 

development of machine learning in e-learning (Kusuma e. a., 

2015). The evaluation tool will emphasize the level of 

satisfaction and user preferences, referring to the weakness of 

the recommendation system’s (RS) evaluation (Hussain et al.,  

2018). However, system evaluation still focuses on measuring 

algorithm accuracy through Mean, Precision, Recall and F-

 
FIGURE 1 Mastery with Personalized Scaffolding 
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measure rather than evaluating its impact on user satisfaction 

and preference levels (Khanal, 2020).  

This study offers a Remedial Directed Topic Map 

Framework on Personalized Scaffolding Adaptive imple-

mented in the Learning Management System (PSALMS) 

based on several previous researchers' backgrounds and 

findings (Shi et al., 2020, and Su, 2017). With state-of-the-art 

computer-based scaffolding using a machine learning 

approach, it provides topic map-based scaffolding in Physics 

for motion dynamics and work and energy topics. By paying 

attention to students' answers on the formative test and expert's 

initial topic map, a remedial directed topic map will be 

developed, a personalized remedial learning path that 

effectively helps students achieve learning mastery. By 

applying computer-based scaffolding to giving practice 

questions, it is expected that all students receive the learning 

support they need to achieve mastery learning and increase 

resilience in self-regulated learning. 

III. PROPOSED METHOD 

Our study selected the flipped learning to support the re- 

opening of face-to-face classes after the pandemic and 

direction from the World Bank regarding blended learning 

development. This framework will be applied to the learning 

management system (LMS) because of the wide use of LMS 

(Moodle, canvas, another open-source LMS) and becomes the 

development of initial research ideas (Yulia & Arif, 2018) 

(Tenriawaru et al., 2016). Figure 2 is the Flipped learning 

method proposed to adjust to the "new normal" learning 

conditions. 

In the new normal state on the re-opening the school, 

students take turns attending classes so that a system that can 

cover the three main learning activities is needed. The first are 

activities before students entering the classroom, the second 

part is when the students are in the class during the face-to- 

face learning, and the third part is the activities after the face- 

to-face class ends. 

  

A. PSALMS DIAGRAM 

The primary purpose of this research is to provide practical 

solutions to the remedial problem of students using the 

Personalized Scaffolding Assessment Learning Management 

System (PSALMS). The proposed general framework for 

PSALMS is shown in Figure 3. This framework consists of 

three modules, namely topic module, mastery module, and 

scaffolding module. The topic module accepts two inputs: 

topic map containing topic knowledge based on information 

obtained from domain experts and the teacher’s questions.  

The expert topic map for the classification topic module 

examines teacher’s questions based on various inputs, such as 

keywords as well as certain meta-keywords related to the 

questions to identify whether the questions are multi-label 

(Kusuma, 2020). This process involves cleaning and 

preliminary processing the available questions in the dataset 

for further processing using a classification algorithm. The 

questions are classified and labelled appropriately if they are 

multi-label questions and stored back in the database. Prior to 

this multi-label classification process, each question is 

manually classified on one topic by the teacher. 

As shown in Figure 3, during the after-class activities are 

shown in Figure 3, a formative test is given at the end of a topic 

unit. The ideas offered for the formative test are based on real-

world problems (see Table 1). The result shows that not all 

students succeed in exceeding the minimum completeness 

score standard (see Table II). It is necessary to develop 

practical computer-based tools to help students personally 

prepare for remedial tests. In the general proposed framework, 

if the student score fails to achieve the minimum completeness 

score, their test answers will be applied to the expert topic map 

to build an effective remedial learning path acts as an adaptive 

scaffolding. It will be personal guidance to direct students to 

retrace the previous topic's misconceptions using practice 

questions only on material that had not been mastered 

coherently in the form of assessment-based learning.  

Among the remaining two modules, i.e., the mastery 

module and the scaffolding module, the scaffolding module 

helps provide predictable recommendations based on question 

queries provided to students as scaffolding for preparing 

students to take the re-test. The scaffolding module extracts 

information from the mastery module and the question 

database to produce coherent questions according to the 

personal remedial path. In this regard, the personalized 

question request is forwarded to run a recommendation 

algorithm. The association rule algorithm, a priori, is used to 

mine and extract the appropriate problem patterns from the 

repository of questions and then test the relationship's 

accuracy with the questions. The data validation of the 

identified questions will then be calculated in terms of 

precision, recall, and f1-score using matrix factorization to 

observe the questions' suitability and estimate the 

recommendation result's accuracy.   

 

 

 

 

 

 

 

 

 

 
FIGURE 2 Assessment-based Learning on Flipped the Classroom 
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B. MASTERY MODULE 
The focus of this paper is the initial investigation related to 

the mastery module. The illustration in Figure 4 shows the 

flow of the mastery module process. The purpose of the mas-

tery module is to extract students who do not meet the 

minimum completeness standards taken from the data of 

students who took the formative test. 

 

FIGURE 4 Mastery Module 

 

After obtaining the data, a remedial learning path is designed 

for students who failed based on the wrong and correct 

answers from formative test results. These answers will be 

correlated into an expert topic map to obtain any topics that 

had not been mastered and causing this student failed. This 

personal information remedial learning path may be 

constructed using neural network algorithms and knowledge-

based filtering. The user information repository is formed with 

the student’s topic map profiles and stored in a database to be 

further used by the scaffolding module. 

IV. INITIAL INVESTIGATION 

As described earlier, the PSALMS framework is expected to 

provide personal recommendations for independent study 

gradually and gradually overcome material misunderstandings 

until learning completeness is achieved. The objectives of this  

 

 

proposed work are: (a) correct classification of practice 

questions to remedial students and provide practice questions 

under the related topics that have not been mastered, (b) based 

on the knowledge topic that students did not master and the 

need for practice questions on a particular topic, a new query 

of practice question as a personalized scaffold was formed, and 

(c) by formulating the classification and personalization, it 

allows personal recommendations to accurately diagnose and 

give students to reinforce self-regulated learning. 

In the initial investigation, we use real-world data as a case 

study of using the proposed PSALMS framework. The data 

were taken from the formative test results for Physics, 

Newton’s motion material unit laws, which was conducted 

online with Moodle as its LMS. The number of students in 

this class was 23 and the number of test questions was 10. 

Students were given 40 minutes to finish the test. Subject 

materials and practice questions were delivered synchro-

nously as much as four times 40 minutes and asynchronously 

within two weeks. 

The initial topic map, obtained from experts, which was 

used to build a relationship among topics is shown in Table 

I. This table together with a collection of topics on Newton's 

motion laws indicate the topic map's order is shown in Figure 

5. The test results obtained from 23 students on Newton's 

laws were summarized in Table II, while the initialization of 

the topic for each question made by the teacher is shown in 

Table III. Figure 6 is the position of the question topic on the 

initial topic map by the expert. The figure shows that the 

formative test question topics are spread out on the domain 

experts. 

 

FIGURE 3 Personalised Scaffolding Assessment Learning Management System proposed framework 
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TABLE I  

EXAMPLE OF PERT TABLE TO BUILD RELATION BETWEEN THE TOPIC 

No Present State About 
Previous 

State 

1 equilibrium equilibrium, in physics, the condition of a system when neither its state of motion nor its internal 
energy state tends to change with time 

- 

2 net force The net force is defined as is the sum of all the forces acting on an object. Net force can accelerate a 
mass. Some other force acts on a body either at rest or motion. The net force is a term used in a 

system when there is a significant number of forces. 

equilibrium 

3 inertial 
reference 

frame 

Within the realm of Newtonian mechanics, an inertial frame of reference, or inertial reference frame, 
is one in which Newton's first law of motion is valid. An inertial frame of reference is one in which 

the motion of a particle not subject to forces is in a straight line at constant speed. 

force 

4 inertia Inertia is the resistance of any physical object to any change in its velocity. This includes changes to 
the object's speed, or direction of motion. An aspect of this property is the tendency of objects to 

First Newton 
Law 

 

TABLE II  

STUDENTS GRADE AND ANSWER FORM FORMATIVE TEST 
 

Student Grade Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10  Student Grade Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 

S01 30 1 1 0 0 1 0 0 0 0 0  S13 70 1 1 1 1 1 0 0 1 1 0 

S02 30 1 1 0 0 1 0 0 0 0 0  S14 70 1 1 0 1 1 1 1 0 0 1 

S03 40 1 1 1 0 1 0 0 0 0 0  S15 70 0 1 1 1 1 1 1 1 0 0 

S04 50 1 1 0 0 1 0 1 0 1 0  S16 70 0 1 1 1 1 0 1 0 1 1 

S05 50 0 1 0 1 0 1 1 0 0 1  S17 80 1 1 1 1 0 1 1 0 1 1 

S06 60 1 1 1 0 0 0 1 0 1 1  S18 80 1 1 1 1 1 0 1 0 1 1 

S07 60 1 0 0 0 1 1 1 0 1 1  S19 80 1 1 1 0 1 0 1 1 1 1 

S08 60 0 1 0 1 1 0 1 0 1 1  S20 80 1 1 0 1 1 1 1 1 0 1 

S09 60 1 1 1 1 0 1 0 0 1 0  S21 90 1 1 0 1 1 1 1 1 1 1 

S10 70 1 1 1 1 0 1 0 0 1 1  S22 100 1 1 1 1 1 1 1 1 1 1 

S11 70 1 1 1 1 0 1 0 0 1 1  S23 100 1 1 1 1 1 1 1 1 1 1 

S12 70 1 1 1 1 1 0 1 0 0 1              

 

 
FIGURE 5 Topic Map Dynamic of Motion 

 

 
 

FIGURE 6 Question Topic Position on Initial Topic Map Based on Single Topic by Teacher 
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V. DISCUSSIOS FOR FURTHER WORKS 

 This section discusses several aspects related to the initial 

investigation of this research. Based on data are presented in 

Table III, If the complete score is 70, it can be observed that 

students who fail to achieve the minimum completeness score 

in the table IV. For example, namely: Student 1 (S01) with a 

score of 30, Student 4 (S04) with a score of 50, and Student 6 

(S06) with a score of 60, see Table IV. 

 Table III, which refers to all the topics of questions, Table 

V shows which topics cause these students to fail. For 

example, Question 4, Question 6, and Question 8; it turned out 

that these three students made the same mistake on the 

question items. Meanwhile, suppose we pay attention to the 

Topic on that question from Table III. In that case, we see that 

these questions contain the Topic Net Force for Question 4, 

the topic force for Question 6, and topic acceleration for 

Question 8, which can be seen in Table V. 

In the initial topic map made by experts, we can observe that 

the sequence of lessons in this unit is Topic Force followed by 

Net Force then acceleration, as presented in Figure 7. 

 

 

 

 Table VI will observe another student, S09, S10 and S11 

they have a similar answer. Poorly, S09 is a failed student. If 

we combine S09 answer with the topic map, we will know the 

topics which caused S09 failed. 

 Based on Table II and Figure 6, we will notice, just two 

topics caused S09 to fail. Based on Figure 8, this proposed 

framework will be an effective scaffolding for the failed 

students because this remedial learning path directs forward to 

the topic who mastered yet and gives them an adaptive 

question for fulfilling, they needed. 

The inputs which are student answers, the relationship 

between the Topic and the questions as well as the initial 

topic map of the expert domain can retrace which material 

must be re-studied by students preparing for the formative 

remedial test, so that students do not need to learn all the 

materials but focus on the material which causes them to fail 

in mastery.  

 We observed failed topics for students S05, S08, S16 in 

Table VI, especially on questions Q1, Q6 and Q8. The Topic 

for those questions, namely Weight, Force and acceleration. 

They have a similar path on Q1, Q3, Q6 and Q8; when S08 

and S16 doing wrong but S05 correctly answered Q6 

regarding Force. 

S16 correctly answered Q3 regarding Acceleration when 

S05 and S08 have the false answer. This is something out of 

TABLE IV 

EXAMPLE OF FAILED STUDENT’S SCORE 

Student Grade Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 

S01 30 1 1 0 0 1 0 0 0 0 0 

S04 50 1 1 0 0 1 0 1 0 1 0 

S06 60 1 1 1 0 0 0 1 0 1 1 

 

TABLE III  

SINGLE TOPIC DEFINED BY TEACHER 

 Question 
Number 

T0 

(Previo

us) 

T1 

(force) 

T2  

(Net  

Force) 

T3 

(Accele 

ration) 

T4  

(Grafitation) 

T5  

(Weight) 

Q1 0 0 0 0 0 1 

Q2 0 0 0 0 1 0 

Q3 0 0 0 1 0 0 

Q4 0 0 1 0 0 0 

Q5 0 0 1 0 0 0 

Q6 0 1 0 0 0 0 

Q7 0 0 1 0 0 0 

Q8 0 0 0 1 0 0 

Q9 1 0 0 0 0 0 

Q10 1 0 0 0 0 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE V 

STUDENT'S FAILED TOPICS 
 

Question T0 T1 T2 T3 T4 T5 

Q4 0 0 1 0 0 0 

Q6 0 1 0 0 0 0 

Q8 0 0 0 1 0 0 

 

 
FIGURE 7 Position Failed Topic 

TABLE VI  

EXAMPLE OF ANOTHER FAILED STUDENT’S SCORE 

 
Student 

 
Grade 

 
Q1 

 
Q2 

 
Q3 

 
Q4 

 
Q5 

 
Q6 

 
Q7 

 
Q8 

 
Q9 

 
Q10 

S09 60 1 1 1 1 0 1 0 0 1 0 

S10 70 1 1 1 1 0 1 0 0 1 1 

S11 70 1 1 1 1 0 1 0 0 1 1 

 

 
FIGURE 8 Personal Map for Student 09 (S09) 

 

TABLE VII 
STUDENT WITH NOT MATCHES PATH 

Student Grade Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 

S05 50 0 1 0 1 0 1 1 0 0 1 

S08 60 0 1 0 1 1 0 1 0 1 1 

S16 70 0 1 1 1 1 0 1 0 1 1 
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our thought before. There are several possibilities related to 

this problem, one of which is hidden relations between topics 

(Grundspenkis, 2009), to solve these problems we can try 

using Deep Neural Network that use of multiple layers in the 

network (Zhang, 2018). 

VI. CONCLSUSION 

In this paper, the preliminary investigations regarding 

PSALMS have been discussed. The discussion section found 

that test answer, topic maps, and topic-labelled questions can 

be used to build an effective learning path remedy. The failed 

student will be directly forward to the topics causing failed and 

learn with assessment-based learning. With the ideas pre-

sented as an initial investigation, it is expected to provide 

adaptive scaffolding solutions that can specifically recom-

mend learning materials for a unit. The adaptive scaffold 

modelling approach with assessment-based learning using 

directed topic maps has advantages and challenges. The main 

challenge is developing the scaffolding model on the cognitive 

knowledge students have had comprehensively. 

We suggest deep neural eetwork will be the solution for the 

hidden correlation problem between topics. The proposed 

topic module needs more investigation that shows that using a 

multi-label classification provided by the topic module can 

help with hidden relational concept problems with detailing 

the questions profiling. The proposed PSALMS model is 

expected to overcome preparation for returning to school after 

the pandemic, especially for remedial problems. Choosing a 

suitable machine learning algorithm for designing remedial 

directed topic maps is becoming a basic challenge to solve. 

REFERENCES 

Basu, S., S., G. B., & Kinnebrew. (2017). Learner modeling for adaptive 

scaffolding in a Computational Thinking-based science learning 
environment. User Model User-Adap Inter , 27, 5-23. 

Beatty, a. (2020). Recovering Learning Losses as School Reopen In 

Indonesia : guidance for polisy makers. Program RISE di 
Indonesia. 

Binh, H. T., & Duy, B. T. (2017). Predicting Students’ performance based 

on Learning Style by using Artificial Neural Network. 
International Conference on Knowledge and Systems 

Engineering (KSE). Hue, Vietnam. 
Cutri, P. E. (2016). Ten Ways to Improve Learning Physics as Part of an 

Engineering Course. ASEE Confference & Exposition. New 

Orland, LA, . 

Eveline, E. (2019). The Effect of Scaffolding Approach Assisted by PhET 

Simulation on Students’ Conceptual Understanding and 

Students’ Learning Independence in Physics. J. Phys.: Conf. Ser. 
1233 012036. 

Grundspenkis, J. (2009). Usage Of Graph Patterns For Knowledge 

Assessment Based On. Applied Computer Systems. 
Guskey, T. R. (2005). Formative Classroom Assessment and Benjamin S. 

Bloom:Theory, Research, and Implications. Annual Meeting of 

the American Educational Research Association. Montreal, 
Canada. 

Hussain, M., Zhu, W., Zhang, W., Abidi, S. M., & Ali, S. (2018). Using 

machine learning to predict student difficulties from learning 
session data. Artificial Intelligent Review. 

Iqbal, e. a. (2017). Machine Learning Based Student Grade Prediction: A 

Case Study. arXiv:1708.08744v1. 
Jumaat, M. F., & Zaid. (2020). A Model To Predict Students’ Performance 

Based On Instructors’ Pattern Of Metacognitive Scaffolding 

Through Data Mining Analysis. Journal Of Theoretical And 

Applied Information Technology, Vol.98. No 21. 

Khanal, S. S., Prasad, P., Alsadoon, A., & Maag, A. (2020). A systematic 
review: machine learning based recommendation systems for e-

learning. Education and Information Technologies, 25, 2635–

2664. 
Korhonen, A., Ruhalahti, S., & Veermans, M. (2019). The online learning 

process and scaffolding in student teacher's personal learning 

environments. Education and Information Technologies, 24, 
755–779. 

Kukkonen, J. D. (2016). Pre-service teacher's experiences of scaffolded 

learning in science through a computer supported collaborative 
inquiry. Education and Information Technologie, 21, 349–371. 

Kusuma, S., Siahaan, D., & Yuhana, U. (2015 ). Automatic Indonesia’s 

Questions Classification Based On Bloom’s Taxonomy Using 
Natural Language Processing. International Conference on 

Information Technology Systems and Innovation (ICITSI). Bali, 

Indonesia. 
Kusuma, Siahaan, & Fatichah. (2020). Automatic Question Generation In 

Education Domain Based On Ontology. International 

Conference on Computer Engineering, Network and Intelligent 
Multimedia (CENIM), Surabaya, 2020, pp. 251-256, doi: 10.11. 

Surabaya, Indonesia. 

Laer, S. V., & Elen, J. (2017). In search of attributes that support self-
regulation in blended learning environments. Educ Inf Technol, 

22, 1395–1454. 
Morfidi, E., Mikropoulos, A., & Rogdaki, A. (2018). Using concept 

mapping to improve poor reader's understanding of expository 

text. Educ Inf Technol , 23, 271–286. 
Mulder, B., Jong, d., & Lazonder. (2016). Scaffolding learning by 

modelling: The effects of partially worked-out models. J. of 

research in science learning, 53(3) , 502-523. 
Nation, U. (2020). Policy Brief:Education during COVID-19 and beyond. 

United Nation. 

Saravanan, R., & Sujatha, P. (2018). A State of Art Techniques on Machine 
Learning Algorithms: A Perspective of Supervised Learning 

Approaches in Data Classification. International Conference on 

Intelligent Computing and Control Systems (ICICCS).  
Shi, D., Wang, T., Xing, H., & Xu, H. ( 2020). A learning path 

recommendation model based on a multidimensional knowledge 

graph framework for e-learning. Knowledge-Based Systems, 
195(105618). 

Su, C.-H. (2017). Designing and Developing a Novel Hybrid Adaptive 

Learning Path Recommendation System (ALPRS) for 
Gamification Mathematics Geometry Course. Journal of 

Mathematics Science and Technology Education, 13. 

Tenriawaru, A., Djunaidy, A., & Siahaan, D. (2016). Mapping Metric 
Between Meaningful Learning Characteristics and Moodle 

Activities. International Review on Computers and Software, 

Vol. 11, N. 12. 
Whitelock, e. a. (2020). Exploring student information problem solving 

behaviour using fine-grained concept map and search tool data. 

Computers & Education, 145. 
World_Bank. (2020). N. Yarrow, E. Masood and R. Afkar, "Estimates of 

COVID-19 Impacts on Learning and Earning in Indonesia: How 

to Turn the Tide. Indonesia: IBRD - IDA. 
Wu, Z., M. L., Tang, Y., & Liang, Q. (2020). Exercise recommendation 

based on knowledge concept prediction. Knowledge-Based 

Systems, Volume 210, 12. 
Yarrow, N., Masood, E., & Afkar, R. (2020). Estimates of COVID-19 

Impacts on Learning and Earning in Indonesia: How to Turn the 

Tide. Indonesia: IBRD - IDA World Bank Group. 
Yulia, & Arif. (2018). Framework Blended Learning Personalisasi 

Scaffolding Adaptif LMS (PSALMS) Pada Pelajaran 

Matematika. Seminar Nasional Teknologi Informasi dan 
Komunikasi (SEMNASTIK) X. Palembang - Indonesia. 

Zhang, S., Yao, L., Sun, A., & Tay, Y. (2018). Deep Learning based 

Recommender System: A Survey and New Perspectives. ACM 
Computing Surveys, Vol. 1, No. 1. 

 

VOLUME 03,NO: 01. 2022


