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This volume contains the Early Career Workshop (ECW) proceedings of the 26th International 
Conference on Computers in Education (ICCE 2018). The Early Career Workshop has become a 
regular feature of ICCE conferences since ICCE 2016, and is open to early career scholars in the 
learning technology field within 6 years of receiving the doctorate and PhD students who are at 
the final stage of their dissertation. For this year, the ECW program brings together seven 
participants from diverse backgrounds and research areas, including learning analytics, 
technology-enhanced language learning, and computer-supported collaborative learning (CSCL). 
 
The ECW program offers an opportunity for early career scholars in the learning technology field 
to discuss their research, early-career challenges and career directions with peers and senior 
advisors. In addition, the ECW aims to add value to the early-career participants in the following 
aspects: (a) to develop academic support networks among peers, between early career scholars 
and more senior scholars, and the connection with the APSCE special interest groups (SIGs) 
related to their respective research areas; (b) to be engaged in negotiation and exchange, 
thereby developing greater awareness and appreciation, in acting strategically about one’s 
academic career. 
 
This volume contains the collection of the two-page research summary by the participants. We 
hope that the papers in the proceedings on various research topics will stimulate more 
discussions and further development of research ideas. We would also like to thank the three 
advisors who kindly agreed to participate in the ECW program. 
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Hyo-Jeong SO, Ewha Womans’ University, South Korea 
Maiga CHANG, Athabasca University, Canada 
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Modeling Student Behavior and Affect in 

Different Learning Environments 

Michelle BANAWAN   

Ateneo de Davao University, Philippines 
mpbanawan@addu.edu.ph 

Abstract: In this paper, the author describes a summary of her early career research, this 

includes work in building and empirically validating student cognitive and affective models 

using sample sets from various locations in the Philippines. These student models have 

extended the operationalization of similar models of researchers from other Universities in 

western cultures like the U.S. In constructing these models, the methods used include 

supervised, unsupervised and semi-supervised machine learning using the appropriate 

machine learning algorithms as required by the characteristics of the feature sets and the 

research problems. The author’s research findings corroborate, and to some extent, expand 

existing models that allow generalization of prior findings to Philippine sample sets.  

Keywords: Student modeling, affect, cognitive models, machine learning 

1. Introduction

In recent years, Artificial Intelligence in Education (AIED) research has developed predictive 

models of a variety of affective and cognitive constructs such as gaming the system, wheel spinning, 

help-seeking, frustration, and other on-task and off-task behavior (Baker, D'Mello, Rodrigo, & 

Graesser, 2010), (Baker, Walonoski, Heffernan, Roll, Corbett, & Koedinger, 2008), (Beck, & 

Rodrigo, 2014). Machine learning has been used to automate the construction of these student 

models and other representations of various student behaviors. Some of these constructs are more 

challenging to model than others because they need to be defined and operationalized in quantitative 

terms. 

2. Research Goals

The principal objective of my work is to create a detector for the above constructs among students 

using different learning platforms, e.g. Physics Playground (Shute, Ventura, & Kim, 2013), 

Simstudent (Matsuda, et al., 2011), etc. We use Philippine sample sets to investigate if similar 

models using Western samples scale to the Philippine educational system. Aside from the empirical 

validation of previously established models using Philippine sample sets to address cultural factors, 

my work also attempts to expand the work of researchers by including other indicators from the 

broader social science and education literature.   

3. Significance of the Study

UNESCO’s guidelines on intercultural education indicate that respecting the cultural identity of the 

learner and encouraging the provision of culturally-appropriate education as factors like 

self-regulation, collaboration, competition, personal values and various aspects of perception and 

interpretation have been shown to vary across cultures (Neuner, 2012). The AIED Community 

resonated with this policy. Blanchard and Mizoguchi (2008) advocate the development of 

intercultural learning in AIED systems and culturally-aware educational technologies. At present, 

most AIED literature and research emanate from western and industrialized countries, this, in effect, 
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underrepresenting cultures like that of the Philippines. As culture has an impact on the design, 

processes, structures and objectives of the system, there is a challenge for a more inclusive approach 

in the continued design and development of AIED technologies. Existing AIED research has already 

found culture-based differences in student learner variables like affect, behavior, cognition, etc. It is 

in this area that I hope to contribute by providing empirical validation of student models using 

Philippine sample sets, hence, expanding the field by adding the Philippine culture to related 

findings in AIED research. 

 

  

4. Theoretical Framework 
 

Machine learning is a field in computer science, specifically artificial intelligence where the use of 

algorithms that automatically learn from data are used (Kohavi, Provost, 1998). Machine learning in 

student modeling has been used to automate the construction of student models and other 

representations of various student behavior. Machine learning techniques used in student modeling 

are supervised, unsupervised and semi-supervised learning. Machine learning in AIED allows us to 

collect, represent, and implement the intelligence that will monitor and help develop the skills that 

the learner need in the 21st century. The process begins with the identification of proxy indicators, 

based on literature, and continues with the development, validation, and refinement of models or 

detectors using these features. The resulting models and the accompanying analyses probe into the 

constructs that are being modeled and their predictors. 

 

 

5. Methods 
 

We gather data from deployment sites in various locations in the Philippines this include: interaction 

logs, pre and post test results, demographics data, gameplay clips, replay files, etc. Data cleaning and 

preprocessing are performed usually includes missing value replacement, error-handling, 

normalization, aggregation and summarization, coding and annotation, etc. The next stages involve 

feature engineering and selection as may be required by the specific research questions to be 

answered and the machine learning algorithms used. This is, then, followed by model training, 

testing and validation. With the built models, analysis is done and findings and insights are derived 

to contribute to the AIED body of knowledge. 

 

 

6. Major Findings and Achievements, to date: 
 

Initial work has been done in building various affective, behavioral and other cognitive models. 

These include: carefulness models using semi-supervised learning (Banawan, Rodrigo & Andres, 

2017a) using support vector machines (Banawan, Rodrigo & Andres, 2017b),  affect models 

(Banawan, Villamor, Paredes, et.al, 2014), cognitive models (Dumdumaya, Banawan & Rodrigo, 

2017), and frustration model (Banawan, Rodrigo, & Andres, 2014), among others. 

 

 

7. Future Plans 
 

This researcher would like to pursue the aforementioned field of research and continue the 

collaboration with her mentor, Professor Rodrigo of the Ateneo de Manila University, and other 

researchers in the same field from other parts of the world. 
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Supporting Data-Driven Decision Making 

by Learners and Teachers 

Rwitajit MAJUMDAR 

Academic Center for Computing and Media Studies, Kyoto University, Japan 

majumdar.rwitajit.4a@kyoto-u.ac.jp 

Abstract: My research focuses on interdisciplinary data driven approach to support students 

and teachers. For students, I aim to design technology interventions to develop their 

self-directedness skill (SDS). For teachers, I investigate how learning dashboards can 

facilitate adopting actionable learning analytics in teaching practices. This two-pronged 

research agenda uses a proposed core process model, we call DAPER model. In DAPER 

model, users utilize data to plan, monitor and reflect on one’s practices. We are developing 

LET’s GOAL system based on the DAPER model to support the students. The model also 

fits in Learning Evidence Analytics Framework (LEAF), our proposed technology 

framework for evidence-based education system. 

Keywords: Learning Analytics, Evidence Based Education, DAPER model,  

Goal Oriented Active Learner Learning (GOAL), Learning Evidence Analytics Framework (LEAF) 

In this article I shall give an overview of my ongoing postdoctoral research work on data driven 

approach to support students and teachers.  

1. Technology support for acquisition of self-direction skills

Literature on 21st century skills highlights learner’s self-direction as a sub-skill. Even in a broader 

context self-directedness is crucial in the current society across all age groups and across contexts. 

To study how a data-driven intervention can support a learner in planning, monitoring execution and 

reflecting I choose academic learning and maintaining one’s healthy lifestyle by physical activity as 

the two scenarios to execute SDS. With that as the research objective, we need to answer the 

research question How to collect, analyze and visualize learning and health logs together to 

support self-direction skill of students? To seek answer, the proposed work takes an 

interdisciplinary approach and applies methods from Learning Analytics (LA) and Quantified Self 

to log individual’s learning and health data, analyze it and interpret that from the theoretical 

perspective of Self-Directed Learning (SDL) (Loyens et.al. 2008). Synthesizing the models of SDL, 

we came up with our DAPER (data-analysis-planning-execution-reflection) model to conceptualize 

the process of SDS execution and acquisition. To initiate, I adopted our Kyoto University group’s 

LA framework and implemented infrastructure that supports connecting various learning logs across 

e-learning platforms (Flanagan and Ogata, 2017). The present work (Majumdar et.al. 2018) further 

extends that framework to include health logs from wearable and mobile devices. Based on our 

DAPER model, we designed and developed Goal Oriented Active Learner (GOAL) system to 

synchronize-visualize-analyze multisource data regarding student’s learning and physical activities 

(see overview in Figure 1). We called for pilot users who would help in design feedback of both the 

intervention and the application. Fourteen participants joined in for the program and we had monthly 

interactions as a part of the pilot need and context analysis.  

Synchronous logging of learner’s learning and physical activities that the GOAL project 

affords, shall generate a data poll that potentially opens further research opportunities at the 

intersection of LA and QS research. There is an increasing need of actionable data in Society 5.0, 

across domains of business, health care and even in education. While many consider a learner centric 

analytics model in education, there is still no framework which focus on supporting self-direction 

skills of students considering their health and learning activities together. I plan to study the 

interactions with the GOAL system to formulate future research questions to understand the 
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interplay of data visualization, technology affordances and acquisition of self-directedness. I 

currently received a JSPS Kaken Grant-in-Aid for Research Activity Start-up for the GOAL project. 

 

 
 

Figure 1. Overview of the GOAL project and the screenshots of its iOS application 

 

 

2. Towards Evidence-based Education and Learning 
 

Focusing on the teachers, the overall objective is to develop an evidence-based education system 

(EBE). We have proposed Learning Evidence Analytics Framework (LEAF), a technology design 

framework to support extraction and utilization of evidence from learning logs (Ogata et.al. 2018). 

Figure 2 elaborates with an example of the workflow of an evidence extraction system. The students 

use a learning tool (in our case BookRoll, an e-book reader) and their learning logs are stored in a 

Learning Record Store (LRS). Our framework (Flanagan & Ogata, 2017) supports learning tool 

which has LTI based authentication to collect UUID linked anonymous learning logs. This 

anonymity facilitates researchers to do data analytics and build robust LA engines. Using the LTI 

also helps to convert the UUID to user name and present it in our dashboard, LAview. Based on the 

role of the user (student or teacher) LAView presents appropriate views of the information. The 

visualized indicators in LAview along with the support of the recommendation engine in LA tool 

can assist the teacher to identify possible problems in students learning, provide feedback to the 

students and monitor if there is a change. This workflow generates the basic unit of analysis for 

log-data driven EBE, the Teaching-Learning Case (TLC). Currently I am working to define the 

structure of TLCs which can then be stored in an Evidence Record Store (ERS) for further analysis. 

This led us to further conceptualize an evidence analytics tool. It would comprise of an evidence 

engine to aggregate and segregate the TLCs and rate them as evidence of improved learning 

practices. An associated evidence portal can help to access details of such analyzed TLCs and 

recommend for future use by other teachers. The researchers can possibly use the evidence portal to 

come up with a data-based narrative of teaching-learning practices as new theory. 

 
Figure 2. Components of Evidence-based Education and Learning system 
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While EBE is studied under different names (see Davies, P. 1999) such as research-based 

education, literature-based education or context-sensitive practices, none of them use the power of 

big data of learning logs to build evidence. We conceptualized the notion of evidence similar to the 

evidence based healthcare and clinical pathways literature (Kinsman, 2010). It would involve 

collecting data of learners, conducting cohort analysis and generating specific feedback and 

intervention strategies for such cohorts. Based on the results of the intervention certain intervention 

plan might be more effective to mitigate a specific learning issue seen in the class and emerge as an 

evidence of better learning outcome or better teaching practices. 

To summarize, I present the core process model (DAPER) in Figure 3. It highlights the 

different activities that the students and teachers need to conduct in their respective context. 

 

 
Figure 3. Core DAPER model and sample activities of students and teachers in each phase 
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Student Modeling for Digital Textbook Reader 

to Increase Engagement 

Gökhan AKÇAPINARab*, 
aAcademic Center for Computing and Media Studies, Kyoto University, Japan 

bDepartment of Computer Education & Instructional Technology, Hacettepe University, Turkey 

*akcapinar.gokhan.2m@kyoto-u.ac.jp

Abstract: Digitized learning materials are a core part of modern formal education. 

However, low student engagement on these materials is one of the important problem that 

effects education system negatively. On the other hand, it is possible to record students’ 

interactions with these learning materials in detail. In this research, I intend to use these 

interaction data to support an increase in students’ engagement and their overall success. 

Therefore, I propose a student model for digital textbook reader to increase students’ 

engagement with the content.  

Keywords: e-book, student modeling, engagement, learning analytics, educational data 

mining 

1. Introduction

The purpose of my research is to develop Student Model for digital textbook system to increase 

students’ engagement and overall success. Student model is a representation of how students are 

engaging themselves in with the e-Book reader. The proposed model will work as a student 

modeling service within the Learning Analytics Framework developed in Kyoto University 

(Flanagan & Ogata, 2017) and will contain following core components (see Figure 1). 

Figure 1. Student Modeling Service 

1-BookRoll: BookRoll is a digital textbook reader, and it allows us to collect detailed data about

student interactions (e.g. page flip, page jump, highlight, adding memo, search, etc.). 2-Learning

Logs: Every action taken by students while using the BookRoll system is recording in the learning

log database as xAPI statements. 3-Learning Analytics Dashboard: Dashboard is using to give

feedback (descriptive statistics or usage graphs) to students and instructors. 4-Content Model: This

is an abstract representation of the content, which shows every knowledge component (topic) in each

page of the book. 5-Student Model Database: This component will store all the data related to
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students’ level of engagement regarding learning materials and pre-processed data related to their 

interactions with the learning material. The engagement model will include features related to 

students activities in BookRoll system (e.g. number of total evet, total time, completion rate, marker 

and memo counts etc.) and will be updated once a day. 6-Intervention Engine: Intervention engine 

will work as a proxy between student model database and learning analytics dashboard. It will 

provide two important data to the dashboard: One is engagement graph (Figure 2-a), which shows 

students’ level of engagement with the content. Other one is list of at-risk student generated based on 

machine learning algorithms (Figure 2-b). 

 

 

Figure 1. (a) Left: Engagement Graph (b) Right: At-risk Student List 

 

 

2. Background 
 

Currently, I am analyzing students’ digital textbook usage data to understand their reading and usage 

patterns of the BookRoll system.  One of the preliminary analysis, I will present at ICCE2018 

(Akçapınar, Majumdar, Flanagan, & Ogata, 2018), help me identify the problem with the current 

system. In that analysis, I first clustered students based on their engagement in different weeks of the 

course (none, low, medium, high) and then I calculated transition probabilities among these clusters 

in different weeks of the course. This transition analysis showed that if the student engagement is 

low in the beginning of the course, s/he would be followed similar pattern until at the end of the 

course. Moreover, transition probability between low and high group is 0. In other words, 

intervention is required to help students in low-engagement group. Proposed student modeling 

service will make these interventions automatically by using data in a student model. This service 

will increase students’ engagement with the e-book system by giving them individualized feedback 

about their learning. 

 

 

3. Conclusion and Future Work 
 

Component 1, 2, and 3 already developed within the current system. The instructors would directly 

provide component 4 related to developing content model and measuring students’ knowledge in 

accordance with that model and hence kept out of scope of this research. This research will focus on 

developing the student model, the intervention engine (5 and 6) and modifying the learning analytics 

dashboard (3) to show the engagement model and interventions to the students. With the help of a 

proposed system following hypotheses will be tested: 

 

1. Effectiveness of the using student modeling on students’ engagement and overall success.  

2. Effectiveness of the using student modeling on students’ meta cognitive behaviors. 

 

Although student modeling is used in many domains, student-modeling studies for e-book 

based learning is new. Using machine learning based interventions along with student model is also 

originality of the proposed research. 
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A Distributional Semantics Model for Image 

Recommendation using Learning Analytics 

Mohammad Nehal HASNINE 
Academic Center for Computing and Media Studies, Kyoto University, Japan 

hasnine.mohammadnehal.5z@kyoto-u.ac.jp 

Abstract: In Society 5.0, a global trend is to process educational big data in order to solve 

various social and educational problems. This study, leveraging the power of learning 

analytics intends to investigate an unsolved problem in the domain of image-based 

vocabulary learning, namely how to recommend context-specific appropriate images at the 

right time, right place and right context. The aim of this study is to develop an innovative 

image recommendation system that can recommend Feature-based Context-specific 

Appropriate Images (FCAI) by analyzing learners’ previous learning records. This paper 

introduces a distributional semantics model for image recommendation.  

Keywords: Distributional semantics model, image recommendation, image analytics, 

informal language learning, learning analytics, ubiquitous learning logs, vocabulary 

learning.  

1. Introduction

Nowadays, informal vocabulary learning applications such as duolingo, Rosetta stones, VoLT, 

Rakuten’s lingvist etc. on both web and mobile platforms are gaining much popularity among 

motivated foreign language learners. To support informal vocabulary learning, our initiative is 

SCROLL (System for Capturing and Reminding of Learning Logs), a context-aware ubiquitous 

language learning system that allows users to capture their daily life activities using ubiquitous 

technologies. In ubiquitous language learning, the main problem is, to create learning materials, 

users require to upload their own contextual image for every single word to be learned. Unarguably, 

determining an appropriate image to represent a word in a right place and in a right context is 

exceedingly challenging for a user. This problem has reflected in SCROLL’s user logs where a 

significant amount of vocabulary learning logs are created without uploading any contextual image. 

In the long-run, this may make the learning environment less interactive. Now that our society has 

transformed into data-driven smart Society 5.0, this problem can be solved by leveraging the power 

of smart computer technologies such as artificial intelligence, learning analytics, educational data 

mining, machine intelligence, computer vision etc. Therefore, the present study aims to adopt 

data-driven approaches to provide a solution to this problem and proposed a distributional semantics 

model (DSM). 

2. The Model

Generally speaking, DMSs are based on the assumption that the meaning of a word can (at least to a 

certain extent) be inferred from its usage (Evert, 2010). At present, DMSs is a promising technique 

to solve the lexical acquisition bottleneck by unsupervised learning, and their distributed 

representation provides a cognitively plausible, robust and flexible architecture for the organization 

and processing of semantic information (Evert, 2010). In our study, we proposed a DMS model 

purposing to recommend FCAI images that describe the word most accurately under a specific 

learning context. Having the objective to development of an intelligent image recommendation 

system, this model is proposed (shown in Figure 1).  With the proposed model, we plan to achieve 

three original contributions to a great extent. They are: First, with the proposed model, we intend to 
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quantifying and categorizing the semantic similarities between various educational data. This 

analysis would allow me to understand the relationship between a word and its visual image 

features, learning context, geographical location, demographic information, time of learning etc. 

Second, we plan to analyze a word’s image representation with a reflection of a learner’s 

cultural-association and learning context. Here we plan to find unique patterns. Third, by 

implementing an algorithm, we intend to determine the most appropriate FCAI image that can 

represent a word most accurately under a specific learning location and learning context. As a part of 

algorithm implementation, we plan to inherit basis components of AIVAS-IRA algorithms (Hasnine 

et al., 2017) (Hasnine et al., 2016).  

 

 
 

Figure 1: The Distributional Semantics Model for Image Recommendation  
 

 

3. Preliminary Analysis 

 

We are currently analyzing contextual images that are stored in our central database. Orange1, a data 

mining tool is used for the feature extraction, feature analysis, and clustering-related tasks. Inception 

v3, VGG16, VGG19, and DeepLoc deep architectures are employed for extracting various features 

from those images. Figure 2 shows the feature extraction and cluster analysis processes in Orange.  

 

 
 

Figure 2: The Process of Feature Extraction and Clustering 

 

 

4. Conclusion and Future Work 

 

With this research in progress, we aim to develop an intelligent image recommendation system. 

Also, we aim to solute two commonly encountered problems in foreign vocabulary learning, namely 

polysemic words, and false-friend detection. For evaluation, the cognitive role of the system 

recommended images will be measured. Moreover, we plan to evaluate the system by adapting 

methods like feedback analysis, social network analysis, and motivation measurement etc. 

 

                                                 
1 https://orange.biolab.si/ 
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Abstract: The paper discuss to design an instructional syntax for the implementation of 

collaborative problem solving through theoretical and empirical studies related to instructional 

strategy of collaborative problem solving and computer programming learning. The paper results 

in an instructional syntax of collaborative problem solving that described the roles of teacher and 

student activities along with the activities conducted consisted of prepare, explain, support, assess, 

discussion, and report; procedures used including materials, task design, group division, 

assignment, group rules, guide, and evaluation; and roles played consisted of group division and 

tasks assignment by the teachers and identification, problem representation, algorithm 

accumulation, implementation in coding program, recording, and reporting by the students.  

Keywords: Collaborative Problem Solving, Computer Programming Learning, Instructional 

Syntax 

1. Introduction

In collaborative problem solving instructional strategy, problem solving is performed collaboratively 

involving two or more participants. Collaborative problem solving is one of the 21st Century main 

component skills or one of the key factors to success. Various abilities needed in computer 

programming learning process causes an increase in cognitive load (Castro, 2015). Difficulties in 

computer programming learning are one of seven challenges in computer science study. Therefore, an 

appropriate learning strategies should be considered to improve computer programming learning result 

(McGettrick et al., 2005). 

2. Research Goals

The research aimed to know the influence of advance organizer-aided collaborative problem solving 

learning and cognitive style on the understanding and application of computer programming concept. 

The paper was a part of a dissertation research aimed to produce a collaborative problem solving 

learning syntax. 
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3. Significance of the Study 
 

Collaborative problem solving approach is the most suitable approach for heuristic tasks from complex 

knowledge and skill system (Reigeluth, 1999). Computer programming learning requires depth of 

understanding, critical thinking, and other skills. It is related to the requirement in computer 

programming learning where students should have particular skills such as analytical skill, logic, 

mathematics, problem solving, and programming language syntax (Sarpong & Arthur, 2013). The 

thinking logic of each person is varied thus when students solve problems in computer programming 

tasks there are no single answer. In addition, generally, system analyst and programmer work together 

in team. Type of content in computer programming learning, practice to work in team, and the need of 

21st century skills are among several considerations for the selection of collaborative problem solving 

learning strategy.  

 

4. Theoretical Framework 
 

During programming problem solving, problem solving learning method is an appropriate method to 

use. Problem solving method causes more cognitive load on learners (Sweller, Ayres, & Kalyuga, 2011). 

Collaborative learning will be more effective than individual learning during problem solving-based 

learning (Retnowati, Ayres, & Sweller, 2016). The theoretical framework can be seen on figure 1. 

 
Figure 1. Theoretical Framework 

 

 

5. Findings 
 

Based on the theoretical studies and empirical studies, implementation collaborative problem solving in 

design of instructional syntax can be seen in table 1. 

 

Table 1  

Instructional Syntax of Collaborative Problem Solving 

Roles Activity Procedures  Roles 
Teacher 

Activity 

Prepare 

 

 

Explain 

1. Materials 

2.Task design  

3. Lecturer  divide groups 

(2 persons per group)  

 

Lecturers divide 

groups (2 persons per 

group)  

  4.Lecturer distribute 

materials and assigns 

 Lecturer assigns tasks 

through Practical 
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group tasks through 

Practical Worksheet 

(LKP) 

Worksheet (LKP) 

  

 

Support 

Assess 

5.Lecturer gives 

introduce group rule 

6. Guiding 

7.Evaluate result of 

learning task 

 

 

Student 

Activity 

 

Discussion 

 

 

 

 

 

 

 

Students work on the 

tasks in a group  

 

Students work on the 

tasks in a group through 

the following stages:  

 identify the problem  

 problem 

representation 

 compile the 

algorithm 

 implement it in 

coding program  

 record all 

cooperation 

processes/discussion 

 Report Report learning task Report learning task  

 

Tasks were given by the lecturers inside and outside the classroom. The tasks were informed 

one week before face to face meeting at class and the tasks were completed by each group. 

Discussion on task completion was facilitated through online forum media using e-learning STMIK 

Bumigora. Discussion topic was arranged as follows: 

Day 1                   : Identify the problem 

Day 2                   : Problem representation  

Day 3                   : algorithm design 

Day 4 and day 5 : algorithm implement  in coding program 

 

 

6. Future Plans 
 

The next research plan is to develop a collaborative problem solving learning model appropriate to the 

local characteristics (local wisdom) of Indonesian student as well as those of several developing 

countries. In addition, it also wants to find the most efficient learning strategy thus it will give easiness 

to students who have different learning style in 21st century skill-based computer programming 

learning. 
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Cognitive Instructional Design (CID) in 

English Proficiency Oriented: Online Review 

to Strengthen Students’ Proficiency 
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Graduate Student, Universitas Negeri Malang, Indonesia 
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Abstract: Cognitive as one of the early learning theories can be implemented in designing 

instruction in many subjects including in English instruction. Meanwhile, in this digital 

era, the integration of technology in learning plays a great role in the success of learning. 

This study tries to design an instruction using cognitive approach in developing material 

and strategy to strengthen the students’ proficiency using online review which is designed 

based on the characteristics of English proficiency. This paper is a part of research and 

development using procedural model of Dick Carey and Carey in developing the 

instruction. The online review is used to provide the students independent learning in order 

to enhance and strengthen the proficiency. 

Keywords: Cognitive Instructional Design (CID), English proficiency, online review 

1. Introduction

English becomes the first foreign language taught in Indonesia since elementary level up to 

university level. As English as a foreign language (EFL), it is used only in certain occasion such as 

in English teaching and learning process in the classroom and international conferences or 

meetings (Komang, 2013; Sulistyo, 2000). The position of English as international language gives 

great influence in some sectors of life as in economic level and the development of a country 

(Aina, Ogundele, & Olanipekun, 2013; Li, 2012; Yan & Cheng, 2015). English has reached many 

countries in the world for some purposes (Sharifian, 2009). This condition implies the huge role of 

English in many fields and creates both positive interactions and also local and global force. 

Furthermore, it implies in language, ideology, sociocultural, politics, and education. 

In education system of Indonesia, English is one of subject to be tested in national 

examination for junior high school and senior high school (Sulistyo, 2009). While in higher 

education level, English is used as one of entrance requirements and some use it as one of exit 

requirements. Then,   Proficiency becomes the main purpose to be achieved in language learning 

(Lowenberg, 2002). This statement indicates that in process of teaching and learning English, 

teacher needs to use special teaching material and method in order to achieve certain proficiency 

level.  

2. Research Goals

In this digital era, the integration of technology in education becomes the field of research and 

becomes popular issue on it. In proficiency oriented English instruction the existence of 

technology is in form of online learning that can be used to strengthen students’ proficiency. Using 

technology such as multimedia and computer application can help the students improve their 

performance (Leung, 2013; Sorden, 2005; Zhang, 2015). In this study, online learning is used as 

the complementary learning for the students to have review of the materials that can be accessed 

by students.      
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3. Methodology 
 

This study is a part of research and development study using procedural model of Dick, Carey and 

Carey on developing Cognitive Instructional Design (CID) in proficiency oriented English 

instruction which focuses on developing and selecting instructional materials in form of mediated 

material. There are three phases of the developing procedure: analysis, develop, evaluate & revise.  

  

 

4. Theoretical Framework 
 

Proficiency oriented English instruction has different characteristics from English for general or 

communication instruction (Nisbet & Tindall, 2005). Proficiency, as the purpose of instruction, 

means high degree of competence or skill; expertise; advancement on knowledge or skill; the 

quality or state of being proficient (online Merriam Webster Dictionary). English proficiency 

oriented instruction puts certain proficiency test as the basis of developing the instruction and has 

certain level of proficiency as the orientation of instruction. Therefore, teacher or designer should 

find the most appropriate approach of designing the instruction.  

Instructional design covers all activities in instruction starting from analysis until 

evaluation. In designing an instruction, learning theory should be taken into consideration as the 

approach to be used. Cognitive is one of early learning theory that is continuously used in 

developing instructional model.  In language learning, cognitive approach is also used as the basis 

of developing instruction (Cummins, 2016; Khezrlou, 2012). In instructional design, there are six 

domains that are known as the instructional design knowledge base; learners and learning 

processes; learning and performance contexts; content structure and sequence; instructional and 

non-instructional strategies; media and delivery systems; and designers and design processes 

(Richey, R.C., Klein, J.D., Monica, 2011).   

 

 

5. Findings 
 

The findings of the study are still temporary findings since this study is still in progress. The main 

finding of this study is the appropriate syntax for online review to strengthen students’ English 

proficiency. There are some considerations in designing the online review such as the time and 

material and also the discussion of every section. Because the proficiency used as the basis of 

development is TOEFL, the sections are divided into three sections (listening comprehension, 

structure and written expression, and reading comprehension. The flowchart of the program being 

developed is presented as follow; 

Online Review 

 
 

 

 

 

 

 

Figure 1: The flowchart of the Program 

 

The flowchart shows that the students who have classroom instruction have some 

limitations especially in time and exercises. Therefore, this online review is designed to help them 

improve their understanding by having online exercises which is followed by direct feedback on 

every part of review. Furthermore, in every review, it covers all sections of the materials. 

6. Future Plan 

English 

Proficiency 

Classroom 

Instruction  
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For further study of this research, the principle of seamless learning hopefully can be well 

designed and implemented as one of the alternative ways of learning for the students of higher 

education or even workers who have limited time to have face to face instruction. By having 

appropriate instructional design for adult learners to improve their proficiency of English will 

influence their performance in both in their study or work.  

Another development of this study is having multimodality learning in proficiency 

oriented English instruction that can help the students achieve the standard score for proficiency 

test. Yet, there are some weaknesses of this study that should be overcome. One of the weaknesses 

is the kind of proficiency test are many and this study focuses only in TOEFL as the most popular 

English proficiency test. 
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Abstract: Many of intermediate EFL (English as a foreign language) learners cannot speak 

English effectively, although they may have effective English reading or listening skills. 

Few researchers have discussed way to improve “English speaking skills by utilizing more 

effectively and smoothly what learners have already learned,” which comprises 

“grammatical encoding” and “known word retrieval”. Therefore, I proposed a learning 

design that combines self-study speaking using a mobile application developed in this 

research to improve grammatical encoding, and paired reflection activity to improve known 

word retrieval. In this learning design, learners can decrease the frequency of repair in 

speaking English and add more phrases to elaborate on what they want to say. 

Keywords: Technology enhanced language learning, speaking skill, utilizing knowledge 

1. Introduction

Many of intermediate EFL (English as a foreign language) learners cannot speak English effectively, 

but they may have effective English reading or listening skills (ALC PRESS INC., 2016). In other 

words, their speaking skills could be improved by utilizing their own English knowledge more 

smoothly and in a better manner. Although many researchers have proposed learning systems or 

designs for learners’ speaking skills (e.g., Hwang et al., 2016), they did not discuss learning design 

to improve “English speaking skills by utilizing more effectively and smoothly what learners have 

already learned”. 

Based on Levelt’s model (1989), in order to improve such kind of skills, learners must focus 

on known word retrieval and encode with known grammar. According to the model shown in Figure 

1, when people say something, (a) they conceptualize what they want to say, (b) retrieve the 

necessary words from Lexicon, and (c) encode the words grammatically. As people utilize their own 

knowledge in (b) and (c) (known word retrieval and grammatical encoding), it is necessary to support 

learning activities by focusing on these two processes. 

The final goal of my research is to design a learning model for improving “English speaking 

skills by utilizing more effectively and smoothly what learners have already learned.” To accomplish 

this goal, I developed a learning design comprising the following two aspects: (1) a mobile 

application for a summary speaking task by self-study (MAST), which I developed in order for 

learners to concentrate on grammatical encoding, and (2) a paired reflection activity using a 

worksheet, motivating learners to focusing on retrieving better words from their knowledge. In the 

learning design, learners practice English speaking by self-study using MAST, and then they 

subsequently conduct reflection in pairs. 

2. Mobile Application for Summary Speaking Task by Self-study (MAST)

Using MAST, learners read an English text and enunciate its summary. After reading the text and 

before speaking its summary, learners participate in a short question-and-answer practice session 

focusing on grammatical encoding. In the practice, the learner needs to answer questions related to 

the main points of the summary. MAST vocalizes the question, the learner answers it, and MAST 

then shows the sample answer and offers the next question, like a pseudo-interactive conversation 
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with a virtual tutor. By repeating these steps, MAST provides support with regard to the summary 

points (conceptualization, Figure 1 (a)) and necessary words (Word retrieval, Figure 1 (b)) so that 

the learner can concentrate on grammatical encoding (Figure 1 (c)) in enunciating the summary. 

In order to observe the effectiveness of MAST, we conducted the following experiment. We 

compared the oral performance of learners using MAST with the performance of learners who 

conducted reading-aloud tasks that did not focus on grammatical encoding. The analysis revealed 

that MAST was effective in decreasing the frequency of repair in speaking English. The results 

implied that speaking tasks that make it easier for leaners to focus on grammatical encoding might 

promote automatic and faster grammatical encoding by utilizing their current English knowledge. 

 

 
 

Figure 1. Speech production model based on Levelt (1989) 

 

 

3. A Learning Design Combining Self-study with MAST and a Paired Reflection 
 

In the learning design, learners practice summary speaking using MAST in advance. Then, they 

reflect on their speech in pairs, using a worksheet. The steps are as follows. First, a learner (a speaker) 

enunciates a summary speech that she or he had practiced using MAST. During the speech, the peer 

listener draws a picture on the worksheet that shows what the peer could understand. In the second 

step, the pair reflects on the speech. They check what the listener could understand and what she or 

he could not understand based on the picture. Subsequently, they discuss and write down other 

phrases within their own knowledge that enable the listener to comprehend the summary speech 

more extensively. The reflection aims to focus on known word retrieval for expressing precisely 

what they want to say. 

To observe the effectiveness of this learning design, I used it in an English class for four 

weeks and investigated the students’ learning records pertaining to self-study, description of 

worksheets, and short speech in pre- and post-tests. The learners who focused on grammatical 

encoding during self-study English speaking using MAST could reflect on their speech in terms of 

other phrases for listeners’ better comprehension, and they were then able to add more phrases to 

express what they wanted to say. In contrast, learners who did not focus on grammatical encoding, 

but memorized the text in self-study, tended to pay attention to irrelevant phrases in their reflection 

and did not improve their speech. 

 

 

4. Conclusion and Future Research 
 

The results revealed that learners who focused on grammatical encoding in self-study speaking could 

modify their speech by retrieving known words and then elaborate their speech by utilizing their 

own English knowledge. In future research, I will improve upon this learning design, to sufficiently 

enable more learners to focus on activities related to grammatical encoding and known word 

retrieval. 
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