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An Online Service Encouraging Museum 

Visitors to Learn Related Research Fields 

Chikako NAGAOKAa*, Naoshi HIRAOKA a*, Toshihiro KITA a* 
a Research Center for Instructional Systems, Kumamoto University, Japan 

*cnagaoka@kumamoto-u.ac.jp

Abstract: In recent years, museums, such as zoos and science museums, have provided 

many learning programs and considerable information on exhibited items and animals. 

Despite enhancing visitors’ interest in the related research fields through the exhibitions, it 

is difficult to lead visitors to learn about related research fields more deeply after their visit. 

Meanwhile, much of the learning content in the related fields is provided online through 

various platforms, such as MOOCs (Massive Open Online Courses). In this research, we 

discuss our design and the development of an online service “Gateway to Field,” which 

encourage museum visitors to learn existing online learning content through the gateway 

provided by the exhibited items and animals. Specifically, visitors record their interest in 

specific items and animals with their mobile devices and the learning content of related 

research fields will then be recommended automatically to them. 

Keywords: Museum, MOOCs, Mobile learning, STEM 

1. Introduction

The purpose of museums, such as zoos, aquariums, and science museums, is to educate the general 

public as well as to preserve different species and exhibited items. For example, according to the 

Association of Zoos and Aquariums (AZA), AZA-accredited zoos and aquariums enhanced the 

public’s understanding of wildlife and the need to conserve the places animals live and visitors 

believe zoos and aquariums play an important role in conservation education (AZA, 2018). At 

museums, staff present explanation panels on each exhibited animal and item, and the curator and 

relevant professionals present learning programs. Reading explanation panels, joining educational 

programs, and touching exhibited items and animals is very useful for enhancing visitor’s interest 

not only in the exhibits but also in the related research fields. For example, in the case of an 

aquarium with a dolphin demonstrating the theme “How can dolphins swim so fast?” the theme is 

connected not only to the animal’s behavior, but also to various fields such as physics, the theory of 

evolution, and robotics (Figure 1). Thus, the exhibited items and animals work as a gateway to 

enhance visitor’s interest in related research fields.  

Figure 1. Related fields and learning contents to “How can dolphins swim so fast?” 

In various research fields considerable online learning content already exists, such as 

“Astrophysics: Cosmology” provided by the Australian National University on edX, and “The Earth 

in My Pocket: An Introduction to Geology” offered by The Open University on FutureLearn. Most 

learning content is offered for free and visitors can use it to learn in greater depth after visiting the 

museum.  
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Although museum visitors enhance their interest in related research fields through viewing the 

exhibited items and animals, and hearing explanations from museum staff, it is difficult for them to 

find out more about associated research fields and spontaneously learn more about them; this is 

because identifying related research fields and the appropriate learning content by oneself may be 

difficult even when one has acquired an interest in the exhibited items and animals. Therefore, in this 

research, we discuss our design and ongoing development of an online service that encourages 

visitors to learn about the appropriate online content through the exhibit itself. 

 

 

2. Design and Development of the Online Service “Gateway to Field” 
 

2.1 The Object and Components of This Service 
 

In this research, we designed and are developing an online service called “Gateway to Field” in 

which visitors record their interest in exhibited items and animals with their mobile devices; the 

learning content of related fields will then be recommended automatically through the service as 

shown in Figure 2. By using this service, visitors will be able to find appropriate learning content 

after visiting museums to deepen their interest and knowledge of various points. Several mobile 

applications already exist that provide detailed information on exhibited items (Smithsonian, 2016) 

and animals (Tokyo Parks Navi, 2016). However, most applications provide only detailed 

information on the exhibited items and animals themselves and cannot stretch to leading the visitors’ 

learning after the visit such as recommending online courses. 

 

Figure 2. An image in “Gateway to Field.” 
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We are developing the service in PHP and Laravel (the PHP framework for developing web 

service), and Bootstrap to adjust both PC and mobile devices.  

 

2.2 How Museum Staff Can Make Onsite Content  
 

The museums’ staff can create onsite content (e.g., how can dolphins swim so fast?) for each 

exhibited item and animal in this service. To make the onsite content, staff need to register place (the 

museum’s name) and title, and either create or select tags from a list of research fields, such as 

physics and robotics. After making the onsite content, a QR (Quick Response) code will be provided 

automatically from the online service and staff can introduce the QR code to museum visitors.  

 

2.3 How Learning Content Provider Can Register Online Learning Content 
 

The provider of the online learning content can register any content such as online courses, 

presentation files, or blogs. To identify the learning content, meta-information such as title, level 

(beginner/middle/achieved), summary, field tag, and the link of the learning content should be 

registered. Registered content and meta-information will be shown automatically to online service 

users whose registered items and animals from the exhibit have the same field tag as the learning 

content. 

 

2.4 How Visitors Can Use the Online Service  
 

Museums visitors can read the QR code of exhibited items and animals they are interested in and 

register the contents. Registered contents will be shown on the service with field tags. Based on the 

field tags, related learning content, such as the online courses provided by MOOCs, will be 

automatically recommended and visitors can choose the appropriate learning content by checking its 

level and abstract.  

 

 

3. Future Study and STEM Education 
 

In future research, we plan to continue developing the service and its use in museums as part of a 

formative evaluation from both qualitative and quantitative perspectives. After the evaluation, we 

will publish this service so that anyone can use it for free. And it must be valuable to connect the 

service with social media such as LINE and Facebook messenger to enable visitors to get onsite 

contents in the chatbot. 

Furthermore, the service is expected to be useful for STEM (Science, Technology, 

Engineering and Mathematics) education. There already exists various attractive online courses for 

STEM fields and need to increase the number of STEM graduates. Therefore, it is important to 

enhance interest in STEM and encourage learning using exhibited items and animals in museums as 

a gateway to further learning even if for visitors who are not interested in museums. 
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The Case Study of a Flipped Classroom Using 

an Adaptive Learning System 

Haruki UENOa*, Tatsumi KATOa, Kenichi FUKAMACHIb, Hitoshi TATENOc, 

Hiroto YAMAKAWAb, & Hiroshi KOMATSUGAWAa 
a Graduate School of Photonics Science, Chitose Institute of Science and Technology, Japan 

b Faculty of Science and Technology, Chitose Institute of Science and Technology, Japan 
c Information and Media, Chitose Institute of Science and Technology, Japan 
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Abstract: In this study, we verify the model, which has been proposed in our previous 

study, in a flipped classroom using an adaptive learning system that provides a function for 

computer-based testing and training. This model measures the degree of learner’s 

understanding through the item response theory. We perform three case studies, including a 

“C programming”, a “Java programming”, and an “Algorithm and Programming” classes. 
Further, we evaluate the learning effectiveness of our model through these case studies. 

Keywords: LMS, CBT, IRT 

1. Introduction

It is important for learners to acquire knowledge in academic disciplines that require advanced 

expertise, and it is necessary to confirm the degree of their knowledge in various situations of 

lectures. In a previous study (Ueno et al., 2017), we proposed a learning model for a flipped 

classroom using an adaptive learning system that provided learning quizzes corresponding to 

learners’ understanding degree of knowledge determined on the basis of the item response theory 

(IRT). The system mainly provides two functions: (i) an adaptive test function (ATE) and (ii) an 

adaptive training function (ATR). Further, the model was evaluated through the case study of a C 

programming class. In the present study, we evaluated the learning effectiveness of the model 

through three case studies: a “C Programming”, a “Java Programming”, and an “Algorithm and 

Programming” classes. 

2. Model

2.1 System 

In our system, the knowledge items on a knowledge map were linked to the learning quizzes. The 

format of the quizzes comprised a problem, an answer, and an explanation. Each learning quiz was 

classified into seven levels of categories determined by the IRT. In the first learning step, both the 

ATR and ATE functions initially provided learning quizzes at level three and changed quizzes 

adaptively, corresponding to the value of the learner’s learning ability based on the IRT. The ATE 

function provided tests in which problems were automatically selected from the quizzes. In the ATR 

function, the quizzes were adaptively provided on the basis of the learner’s history of correct or 

incorrect answers through the knowledge map. 

2.2 Learning Design 

We assumed that several learning objectives were applied to a class and several lessons in the class 

were needed to master one objective. For instance, we had 15 lessons in the C programming class, 

and three lessons were needed to master the ability for using functions in the C programming 
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language. We defined the period of the lessons for mastering the given learning objective as a 

“learning unit”. 

 

2.3 Case Study 
 

The scheme of its “learning units” is shown in Figure 1, and we suppose that each one of them 

consists of three lessons. The learning objectives of each lesson corresponds to those of levels 1–2, 

3–5, and 6–7, successively. Before each lesson, learners were recommended to do preparatory 

learning and for this step they could use the function of ATR. At the beginning of each lesson, 

learners were assigned to take tests for checking the degree of understanding for the preparatory 

learning. Our model’s major characteristic lies in the capability of managing various learning 

situations through the iterated learning process by using the system. All learners began their 

preparatory learning in the first step of the “learning unit” shown in Figure 1, using ATR out of 

classrooms. In the middle step, some learners also do the preparatory learning for the second class, 

but others may review the first class because of their lack of knowledge. In our learning model, this 

learning phase was allowed by the use of ATR. Learners were adaptively recommended to do their 

exercises and gain total knowledge in the “learning unit” through our implemented system. 

 
Figure 1. A Model for a Flipped Classroom in C programming class.  

 

 

3. Evaluation 
 

We performed three case studies: a C programming class, a Java programming class, and an 

“Algorithm and Programming” class. In the C programming class, the 15 lessons were classified 

into 5 “learning units”. The objectives of each “learning unit” were “Variables, If and, Loops” in the 

first two lessons; “Arrays” in the 3rd and 4th lessons; “Functions” in the 5th, 6th, and 7th lessons; the 

midterm examination in the 8th lesson; “Pointers” in the 9th, 10th, 11th, and 12th lessons; and 

“Structures” in the 13th, 14th, and 15th lessons. In the Java programming class, the 13 lessons were 

classified into four “learning units”. The objectives of each “learning unit” were “Basic Grammar” 

in the first 3 lessons; “Class” in the 4th, 5th, and 6th lessons; “Class Design” in the 7th, 8th, and 9th 

lessons; the midterm examination in the 10th lesson; and “Library and Exception” in the 11th, 12th, 

and 13th lessons. In the “Algorithm and Programming” class, the 15 lessons were classified into 5 

“learning units”. The objectives of each “learning unit” were “Flowchart” in the first 3 lessons; 

“Stack and Queue” in the 4th, 5th, and 6th lessons; “Lists” in the 7th, 8th, and 9th lessons; 

“Recursion” in the 10th, 11th, and 12th lessons; and “Sorts” in the 13th, 14th, and 15th lessons. The 

results of the ATE function in the lessons are shown in Figure 2, which shows that the understanding 

degree of each learning objective was improved at the end of each “learning unit”. This result 

indicates the effectiveness of our learning model using this system. 
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Figure 2. The test score variations. 

 

We performed midterm and final examinations for the C programming and Java 

programming classes that were identical to that performed two years ago, which had not been 

adapted to our model. In the C programming class, we found that the average score of the midterm 

examination increased from 80.3 (n = 74) to 84.6 (n = 76) and that the average score of the final 

examination increased from 72.6 (n = 67) to 80.1 (n = 77). In addition, we found that there was a 

middle correlation (r = .633) between the midterm examination and the ATE results and that a 

middle correlation (r = .722) was observed between the final examination and the ATE results. In the 

Java programming class, we found that the average score of the midterm examination increased 

from 66.6 (n = 68) to 76.4 (n = 74) and that the average score of the final examination increased from 

80.2 (n = 66) to 86.7 (n = 73). We also found a middle correlation (r = .533) between the midterm 

examination and the ATE results and a low correlation (r = .385) between the final examination and 

the ATE results. Our results indicate that the learning model using CBT contributed to the 

improvement of the learners’ degrees of knowledge. Our results also show that the proposed model 

is suited to introduce not only programming classes but also those for logical thinking such as 

“Algorithm and Programming”. 

  
 

4. Conclusion 
 

We evaluated the learning model for a flipped classroom using case studies in a C programming 

class, a Java programming class, and an “Algorithm and Programming” class. The results obtained 

from these case studies indicated that a learning model using CBT positively contributed to the 

improvement in the learners’ degrees of knowledge. 
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The Development and Evaluation of an 

Educational Board Game Integrated with 

Augmented Reality, Role-Playing, and 

Situated Cases for Anti-Drug Education 

Cheng-Tai LI, Su-Han KENG, You-Yun LI, Ying-Sang FANG, Huei-Tse HOU* 

Mini Educational Game Development Group, Graduate Institute of Applied Science and 

Technology, National Taiwan University of Science and Technology, Taiwan 
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Abstract: The study developed a game on mobile device, Saving the City of Drug©, 

integrating the image recognition technique of augmented reality and board game to promote 

learners acquiring the knowledge of anti-drug, and investigated learners’ learning 

performance, technology acceptance and flow state in the game through preliminary 

empirical research. The results showed that learners' learning effectiveness of the knowledge 

of zero drug abuse had significant improvement after the game. Moreover, learners had high 

state of flow in the activity and high technology acceptance as well. 

Keywords: Augmented reality, role-playing, situated case, drug education 

1. Introduction

Abuse of drug cause serious problems around the world by years. There has led to a growing concern 

about promoting anti-drug education among educator in the world (Fok & Tsang, 2005). However, 

the students may not be able to understand this issue very well with low learning motivation in 

traditional education (Hawthorne, 2001). Compared with the traditional teaching approach, 

information technology combined with game-based learning is considered to be an ideal way to 

improve students' learning performance and motivation (Brom, Preuss, & Klement, 2011). A number 

of studies indicated that the digital games have been considered as a helpful approach in anti-drug 

education (Schweizer, Hayslett, Bansal, Ronco, & Schafer, 2014; Yang, Chen, & Sun, 2017). Digital 

games not only provide realistic scenarios but also provide learners with role-playing and team-work 

mechanisms, and integrate with role-playing and situated learning strategies (Hou, 2012). Cheng & 

Tsai (2013) indicated that augmented reality could bring a brand-new way of science learning and 

facilitate the enhancement of students’ learning effectiveness. McLaren, Adams, Mayer, & Forlizzi 

(2017) suggested that board game is certainly an effective teaching tool. Several studies revealed 

that augmented reality (AR) combined with board game could promote students’ learning 

achievement (Li, Wang, Chen, Kuo, Hou, 2017; Wang, Chen, Hou, & Li; 2017). Therefore, our 

research team (Mini Educational Game development group in e-Learning Research Center, National 

Taiwan University of Science and Technology) developed an educational game App, Saving the 

City of Drug©, which was integrated the image recognition technique of AR and board game. This 

game has role-playing and team-work mechanism. Each player get different character card, such as 

teachers, police officers and students and situated case card. Players have to analyze the situation of 

drug users of the situated case card, afterwards, decide what their characters can do to help out drug 

users through group discussion. By the AR of the game’s APP, players can scan various cards to 

obtain more clues and hints. The clues and hints can be scaffolding to lead peer to complete deep 

discussion and obtain more reflection of the case.  

The aims of the study are not only to develop an educational game in anti-drug learning but 

also to evaluate the learners’ learning performance, flow, and technology acceptance in the game. 
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Figure 1. Game kits of Saving the City of Drug Figure 2. Students discuss, tag the board game 

cards with mobile device. 
 

 

2. Method 
 

Participants in this study were 24 junior high school students in northern Taiwan (23 males, 21 

females, their average age was 14.07). Students were grouped with four members in each group. 

Each group was given a tablet computer and a board game for this learning activity 

In the analysis of learning performance, the contents of pretest and the posttest were the 

same. The test was designed referring to the case of anti-drug education, including 10 questions. In 

order to explore the learners’ technology acceptance and flow, this study referred to Davis’s (1989) 

technology acceptance model to evaluate the learner's attitudes toward perceived usefulness and 

perceived ease of use. Participants’ flow state was evaluated using Kiili’s flow scale (2006), which 

was translated and revised by Hou and Chou (2012). The flow scale includes two dimensions, 

namely the flow antecedent and flow experience. All scales were scored on a five-point Likert scale. 

The reliability of the technology acceptance questionnaire (Cronbach’s alpha=0.84) and the flow 

questionnaire (Cronbach’s alpha=0.91) showed high internal consistency. The procedure of the 

learning activity firstly had the pretest (10 minutes), and played the game (30 minutes), which was 

followed by the posttest (10 minutes) and the technology acceptance questionnaire and the flow 

questionnaire (10 minutes). 

 

 

3. Results and Discussion 
 

For learning performance, a paired-samples t-test was used to compare the results of learning 

performance between the pretest and posttest. The results showed there was a significant difference 

in the score for the pre-test and post-test (t=-6.995, p<0.001), and it suggested that learners’ 

knowledge of anti-drug improved through this game. The means of technology acceptance were as 

shown in Table 1, the overall scores (M=4.38) and the scores for each dimension were above four, 

which suggested that the learners’ perceived usefulness (M=4.54) and perceived ease of use 

(M=4.17) were high. As for the flow, the overall flow score (M=4.05), flow antecedent (M=4.10), 

and flow experience (M=4.02) were all above the median (the median in a five-point scale =3) (see 

Table 2). The results indicated that learners were deeply involved in the game and perceived the 

game to be useful for learning.  

 

Table 1 The mean and standard deviation of technology acceptance scores 

Dimensions M SD 

TAM 4.38 0.58 

Usefulness 4.54 0.58 

Ease of use 4.17 0.79 
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Table2  The mean and standard deviation of flow state scores 

Dimensions M SD 

Flow 4.05 0.56 

Flow antecedent 4.10 0.54 

Flow experience 4.02 0.65 

 

 

4. Conclusion 
 

These preliminary findings showed the effectiveness of employing AR and educational board game 

in promoting learners’ motive and learning achievement. Future study would employ the quasi-

experiment design to compare the effectiveness and usefulness of this game with control group (i.e., 

lecture classroom). On the other hand, It is suggested that researchers are encouraged to explore 

learners’ behavioral patterns when playing the game in the future (e.g., Hou, 2012), and it will help 

us better understand the influence of the game which integrates AR and educational board game in 

learning activity.  
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Abstract: This study deals with the teaching/training of puncture operation for the clinical 

engineering university students. It is known in hemodialysis treatment when inserting a 

needle into the blood vessel of a patient, high level of accuracy is required including the 

force, angle and needle tracks. For such the reason, we proposed a technical support system 

for the puncture operation on the special blood vessel of patient in hemodialysis. The 

training system was constructed on a PC, and an arm model was used for the exercises of 

holding and insertion angle of puncturing. The effectiveness of training was proved with the 

answers from the trained students. 

Keywords: Training System, Skill Science, Clinical Engineer, Support to Operations 

1. Introduction

With the recent progress in clinical medicine field, the development of systems using the advanced 

computer technologies both in information and engineering to support simulation training has been 

taken into account (Sueda, 2010). Clinical engineering is such a field in which a clinical engineer 

faces a wide range of tasks including operations of multiple medical machines, and the management 

and maintenance of them. To fulfill the tasks requires complex techniques and rich expertise. 

However, it is very difficult to get such a large sum of knowledge, skill and experience within the 

limited university time in which students are always with less operation practice and particularly for 

frequent trouble-shooting. For providing a better care and more effective medical treatment, it is 

desired that clinical engineers, together with doctors and nurses to form a strong team, play a quite 

an important role. It is therefore important to develop a strong support system for the training of 

qualified clinical engineers. In order to solve the above problems, we have carried out a series of 

study for construction of teaching/training systems with highly simulated medical operations. For 

obtaining higher training efficiency towards the final goal of such a training system with low cost, 

rich experiences and repeatability, we proposed in this study one for clinical engineers using the 

up-to-now knowledge from our sequential researches (Kanehira, et al., 2014). In addition to 

conventional e-learning for general knowledge, special attention was paid to the practical operation 

on medical machines (Kanehira, et al., 2016). 

We chose a training system for puncture operating in hemodialysis, the needle’s angle, 

trace, and force feeling has been studied in our preliminary works. However, our earlier works did 

not consider the necessity for puncture on special (or abnormal) blood vessels of the patients. In this 

study, the training system for puncture on possible special blood vessels in hemodialysis was taken 

into account. The system should be able to carry out repeated exercises on not only the normal but 

also on special blood vessels, and with a real-timely evaluation on the quality of the puncture 

operation. The effectiveness of the system when used by students should be proved. For this 

purpose, standard index from experienced clinical engineers and teachers, in combination with 

camera and action analysis software, were included in the system for evaluation. 

Ding, J. et al. (Eds.) (2018). Work-in-Progress Poster Proceedings. 26th International Conference on Computers in 
Education. Philippines: Asia-Pacific Society for Computers in Education.
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2. Hemodialysis and Dialysis Puncture Technique  
 

Hemodialysis is the operation to take out the dirty blood from a patient with disabled kidney, to 

purify it through a dialyzer and to put the clean blood back to his body. Each operation normally 

takes a 4-hour time, and the operation must be repeated every 2 days. According to the report from 

the Japanese Dialysis Society, the number of patients with dialysis treatments in Japan is 324,986, 

that is, one of each 386 Japanese is experiencing dialysis. 

 The operation is started from a “puncture” operation by holding a needle and stinging into 

the blood vessel. The puncture operation must be repeated two times for each treatment, including 

one needle sting to take out the blood from vessel and another to return it to vessel by putting needles 

into the special shunts put earlier in the blood vessel. The needle should be stung precisely into the 

shunts at a proper angle under a difficult condition that blood vessels are structurally complex and 

visually hidden underneath the skin. Therefore, a puncture operation is always more difficult and 

dangerous compared with normal injections. Furthermore, an erroneous puncture operation may 

result in accidents such as heavy blooding. The puncture is one of the most important techniques for 

hemodialysis. Furthermore, for the prevention of postoperative complications, an improvement over 

puncture technique is an urgent need. 

 Undoubtedly, punctures with high levels of precision are required for such operation. 

However, it is impossible to allow students to do practical puncture on patients during his clinical 

training. As the result, it can be imaged how anxious and uneasy the student may be when he faces a 

patient for the first time. However, there has not yet been such a training system up to the present 

time upon our best knowledge. In order to solve the above problems, we proposed the following 

training system for “puncture” operation for hemodialysis. 

 

 

3. Puncture Technique Training System for Special Blood Vessels 
 

3.1 System Configuration 
 

An electronic textbook was first constructed aiming the puncture on the special blood vessels of the 

patient. An arm model was used for students to puncture like practically, and teacher’s data were 

prepared in the system for real-time comparison. The configuration of the system is shown in Fig.1. 

 

 
 

 

 

 

 

 

 

 
 

Figure 1. Configuration of the puncture training system 

 

 The system include a PC, an arm model, and an operative set with camera. The software 

Lecture Maker for making textbook and Kinover for motion analysis were also built in the system. 

 Multiple choice questions (choose 1 from 4 questions) on puncture on the national test level 

was provided for the learning and confirmation of basic puncture knowledge. A puncture needle in 

practical puncture was used. An arm model was made with skin similar to the human being, was put 

on the underlay with 3 different blood vessels, namely the normal, the narrowed, and the bend. 

 A camera was set with certain distance from the arm, and connected with PC to transfer real 

timely the operation information, and display the pictures on the screen. For the evaluation of 

student’s operation, teacher’s data were prepared in the system for comparison. 
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 The flow of the using system is as the following. The student is firstly asked to answer the 

multiple choice questions on the electronic textbook to confirm their basic knowledge of puncture. 

Second, they do simulated puncture exercise using the system and compare their results with those 

of the teacher standard. After the exercise, the student puncture on the arm model while pictures of 

operation are taken at the same time. The pictures are then sent to PC for action analysis, and the 

results are compared and eventually an evaluation is given. Such operations with the system are 

repeatable, using blood vessels of not only the normal but the special or abnormal. 

 

3.2 Verification of system  
 

For the evaluation of the effect of system, verification test was done over 10 students in our 

department. The test was done in 3 days with each person, with test sequence on blood vessels of 

bend, normal and narrowed, respectively. The test was done as (1)-(6) of the following: 

(1) Basic knowledge confirmation with multiple choice questions using electronic textbook; 

(2) Learning of holding and insertion of puncture from teaching video; (3) Referring the teaching 

pictures on screen, ding puncture on the arm model, repeating the exercise referring pictures of both 

teacher’s and own operations; (4) After enough above exercise, the student does puncture operation 

without referring the teaching data, recording the movement and transferring to PC; (5) Operation 

angle data and so on were produced and compare with teaching standard, the results were analyzed 

to give a comparison and evaluation; (6) A questionnaire was make to confirm. 

 Questionnaire with questions as “is the system useful in dealing with 3 different blood 

vessels?”, or “is that useful with a comparison to teaching standards?”, and so on, were provided 

and answers were obtained after practical operation with 5-stage evaluation. Answers as “the 

exercise is quite useful after the confirmation of basic knowledge” was mostly obtained. About 

70% students got confidence, and almost 100% students demonstrated the wish for further use of 

the system. It is good to obtain such positive results which will drive us for further development on 

the system. On the other hand, other opinions as “it is difficult to image the whole arm from only 

the part of its model”, or “it should be with more types of blood vessels”, have also been notified. 

 

 

4. Conclusion 
 

This study proposed a technical support system for the puncture operation on the special blood 

vessel of patient in hemodialysis. The training system was constructed with electronic textbook for 

basic knowledge learning/confirmation, a puncture insertion exercise set, teaching standard for 

evaluation, and data analysis/comparison software. The students experience the operation in such a 

vivid environment, evaluated from the PC and correct their mistakes real-timely. The effectiveness 

of training was proved with the answers from the trained students. Based on the experiment results, 

further improvement by providing a more real arm model and an increase in blood vessel types will 

be taken into account for our next study. 
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Abstract: This study designed a negotiated online reading assessment in order to facilitate 

students’ self-monitoring and self-reflection on reading abilities. After taking a reading 

assessment, students are allowed to negotiate with the system, so that they may further 

understand their abilities and likely take actions to improve the abilities. This study also 

conducted a preliminary evaluation to explore the online behaviors of students with 

different self-regulated learning abilities. For this purpose, a lag sequential analysis 

approach was applied to identify significant transitions between actions in the negotiation 

process. The preliminary results showed that low self-regulated learners tended to directly 

explain their abilities, while high self-regulated learners tended to query the system before 

explanation. Besides, high self-regulated learners also tended to take the assessment again. 

Keywords: Negotiated learner models, self-regulated learning, sequential analysis 

1. Background

Open learner models allow learners to view, control and even edit their own learning status (Bull, & 

Kay, 2010). Furthermore, open learner models may facilitate learners to reflect what they have and 

have not learnt, improve meta-cognitions, and support active learning. Regarding the design of open 

learner models, Bull and Kay (2010) indicated the issue of system/learners controls. A learner model 

mainly under the control of a system only allows learners to inspect their learning status, likely 

resulting in the problems of low understandability and trusts. Conversely, a learner model mainly 

under the control of learners allows learners to change the data in the system, likely resulting in low 

correctness of data. For these reasons, researchers further proposed negotiated learner models (Bull, 

2016), which allows learners and the models to persuade each other until reaching agreement or 

maintaining disagreement (e.g. Dimitrova, 2003; Kerly, & Bull, 2008).  

When students interact with negotiated learners models, their behaviors may conceal the 

information of their meta-cognitions. For example, when students negotiate with the system, they 

need evaluation, reflection, decisions, and argumentations. Therefore, we propose to investigate 

students’ meta-cognitive abilities through behavioral analysis. In our previous studies, we have 

developed an online reading assessment for primary students, which may help teachers evaluate 

students’ reading comprehension. However, we also found that students could not easily understand 

their reading abilities, not to mention improvement. In order to facilitate students’ self-reflection and 

self-monitoring, this study designs a negotiated online reading assessment, so that the students may 

take reading assessment, understand their reading abilities and then take actions to improve the 

abilities by negotiating with the system.  

2. Design

The activities of the assessment and negotiation are illustrated in Figure 1. In the assessment, 

students participate in an online test to evaluate their reading abilities. In the negotiation, students 

Ding, J. et al. (Eds.) (2018). Work-in-Progress Poster Proceedings. 26th International Conference on Computers in 
Education. Philippines: Asia-Pacific Society for Computers in Education.
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may further interact with the system to understand more about their abilities or attempt to change the 

results of the assessment. 

 

 
Figure 1. The activities flow. 

 
Figure 2. Negotiating reading abilities. 

 

2.1 Assessment 
 

In the beginning of the assessment, students are required to evaluate their initial perceptions on the 

reading abilities in terms of five dimensions—retrieval, interpretation, inference, organization, and 

reflection (Tian, et al., 2017). Furthermore, the students have to evaluate all five dimensions of 

reading abilities by selecting one from five levels (i.e. excellent, good, qualified, bad, terrible). They 

then receive a reading assessment, which includes four articles and 30 multiple-choices questions. 

After the assessment, the system shows the results of the five dimensions of reading abilities, so that 

they may compare the results with their initial perceptions. 

 

2.2 Negotiation 
 

From the five dimensions of reading abilities, students may choose one dimension to negotiate with 

the system. As shown in Figure 2, the students may select an action from a menu, which include 

querying, explaining, testing, self-evaluating, and making decisions. 

(1) Querying: Students ask the system for further evidences to understand the results. 

(2) Explaining: Students explain why they overestimate or underestimate their abilities. 

(3) Testing: Students take an additional test again, so that the system may take the result 

into consideration and adjust the evaluation of the abilities. 

(4) Self-evaluating: Students evaluate their perception of their reading abilities again. 

(5) Making decisions: Students may accept or reject the system’s evaluation, or they may 

also propose a compromise. 

 

 

3. Preliminary Evaluation 
 

3.1 Settings 
 

In this paper, we explored the negotiation behaviors of students with different self-regulated 

abilities. This study recruited 35 students (14 boys and 21 girls) from a primary school in China. 

Before the assessment, the students were required to answer a questionnaire of self-regulated 

learning (Sha, Looi, Chen, Seow, & Wong, 2012) in order to distinguish high self-regulated students 

from low ones. They then took the online reading assessments and obtained the initial results. After 

the assessment, they were encouraged to interact with the system to further understand their results 

or even change them.  

 

3.2 Results 
 

In order to understand students’ behavioral patterns, this study adopted a lag sequential analysis 

approach with the significance level as 0.05. Furthermore, the approach was applied to both high and 

low self-regulated students. The results are illustrated in Figure 3. A common behavioral pattern 
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between high and low self-regulated students was that the students tended to evaluate their abilities 

before the end of negotiation. This may be probably because the students attempted to change their 

self-evaluation to meet the agreement. However, after self-evaluation, high self-regulated students 

likely reject the results of the assessment and maintain the disagreement. 

As shown in Figure 3(a), the low self-regulated students tended to explain the reasons of 

their perceptions without querying the system. After explaining, they also tended to propose a 

compromise and then reject the results of the assessment as their final decisions. In a sense, low 

self-regulated students might expect that the system should accept their perceptions. In other words, 

it seemed difficult for low self-regulated students to accept what the system said.  

The behavioral patterns of high self-regulated students (Figure 3(b)) appear more diverse 

then those of low self-regulated students. Furthermore, the high self-regulated students tended to 

query why they got the results before explaining to the system. As an action of regulation, they also 

tended to take the tests again to provide evidences that they possessed the reading abilities. This may 

be probably because the high self-regulated students wanted to know why and how the others 

evaluated their abilities, and willing to take actions to improve the abilities. 

In conclusion, the students with different self-regulated learning abilities demonstrated 

different behaviors in a negotiated online reading assessment. However, it should be noted that this 

study involved limited participants and could only provide preliminary evaluation, of which the 

results should not be over generalized. We will conduct more rigorous analysis in the future. 

 

 
(a) Low self-regulated students 

 
(b) High self-regulated students 

Figure 3. The results of sequential analysis. 
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Abstract: Idea generation plays an important role in the writing process. The use of natural 

language techniques to mine semantic relationships between vocabularies or sentences in 

order to provide students with more suitable contents for writing ideas. Therefore, this study 

developed a corpus-based Chinese writing recommendation system. This study collects, 

analyzes, processes, and constructs a primary school corpus with 580,000 written texts, and 

develops a vocabulary and sentence recommendation mechanism for writing. 37 fourth-year 

students are invited to participate in the evaluation. The study found that students provided 

60% of the candidate vocabularies or sentences they provided, but 40% of the candidate 

vocabularies or sentences were not applicable. Furthermore, students had more than 60% 

positive attitude towards the system. 

Keywords: idea generation, writing recommendation, word vector, sentence similarity 

computation 

1. Introduction

Writing is one of the essential components of language learning. The creative and comprehensive 

characteristics of the writing process determine the overall quality of students' overall development. 

Specifically speaking, writing can promote the improvement and development of students' 

psychological quality, cultural quality, and thoughts and feelings (Flower, & Hayes, 1981). 

However, in fact, students often need to write under the similar life situations and specific 

requirements, but it is challenging to write articles that are consistent with the meaning of the 

questions, the structure is reasonable, and the sentences are fluent. Therefore, students often face 

vocabulary choices during the writing process, the expressions are unclear, and the long story is not 

known (Hayes, & Flower, 1980). This may be because students are not sure what they want to 

express. The cognitive writing model (Fitzgerald, & Teasley, 1986) points out that idea generation is 

the most basic element in the writing process. Furthermore, the process of generating writing ideas is 

the exploration of students' long-term memory based on the writing theme. Therefore, it is not only 

the creation of writing ideas but also how to help students present these ideas in the form of words. 

With the development and popularization of network technology, the writing style has 

gradually changed from the traditional paper-and-pencil mode to the digital and mobile mode. The 

natural language processing technology in the field of artificial intelligence plays a vital role in 

language engineering and cognitive science. Therefore, this study attempts to design a corpus-based 

primary school vocabulary and sentence recommendation mechanism to assist and support student 

writing. Specifically, this study intends to develop a personalized writing recommendation 

mechanism. Through the analysis of the massive writing text corpus, the vocabulary and sentence 

correlation database are established. When students write, they are recommended to have semantic 

relations with the current keywords. Vocabulary or excellent sentences with similar themes to the 

current sentence make the writing process more organically accessible to different but related ideas, 

and students apply it to their writing. Furthermore, this study focuses on the mining of semantic 

Ding, J. et al. (Eds.) (2018). Work-in-Progress Poster Proceedings. 26th International Conference on Computers in 
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relations between vocabulary, the similarity judgment based on the subject between sentences, and 

the construction of text personalized recommendation system (Poesio, 2011). Besides, how to use 

the developed writing vocabulary and sentence recommendation mechanism to guide, or in what 

form to present and guide, is still a challenge that needs to be solved urgently. 

 

 

2. System Development 
 

2.1 Article Collection and Data Verification 
 

The establishment of the corpus is mainly based on Chinese essays in primary and secondary 

schools. There are 11 websites which offer a wealth of writing corpus resources. This study has 

written a crawler program in Python to crawl the content of these websites and to parse and extract 

corpus resources such as reading articles and writing texts. Subsequent classification of the acquired 

corpus, for example, a total of 5 writing styles, nine groups of grades, etc., a total of 620,000 articles. 

 

2.2 Chinese Corpus Building 
 

This study compares the NLPIR developed by Professor Zhang Huaping of the Chinese Academy of 

Sciences, the open source tool HanLP, the well-known Stanford NLP in the field of English natural 

language processing, and the Jieba word segmentation based on the Python language. Finally, the 

NLPIR word segmentation tool is used to process the corpus and build a vocabulary library. After 

processing, the final data of 580,000 articles are used to construct the corpus. Continued, word-level 

corpus processing and mining include the selection and use of Chinese word segmentation tools, 

vocabulary distribution information statistics and analysis, and the training of word vector models. 

Sentence-level corpus processing and mining include two parts: the construction of sentence 

libraries and the topic modeling of sentences. 

 

2.3 Design on Corpus-based Writing Recommendation  
 

The system provides students with online writing, and the recommended functions of related 

vocabulary and sentences. The process is as follows: 1) select the target: the original 

vocabulary/sentence selected by the student mouse to make synonyms and related vocabularies (the 

recommendation of similar sentences, considering the system feedback time and the actual 

application effect, the system recommends ten associated vocabularies/sentences according to each 

vocabulary/sentence selected by the students; 2) calculating the similarity: the method according to 

vocabularies/sentences. The similarity (computed using the cosine distance) is used to obtain the 

first 20 candidate vocabularies/sentences; 3) refer to the previous data and adjust: the system 

compares the similarity calculation results of the candidate vocabularies/sentences, the number of 

praises to the students The historical writing record are combined to calculate the comprehensive 

score for the candidate vocabularies/sentences; 4) presenting the recommended content: the system 

performs the descending order to select the top 10 candidate vocabularies/sentences as the 

recommended option for the students; 5) judge the recommended content: Students will click "Like" 

or "X" (exclude) on the recommendation results to adjust the accuracy of the vocabulary/sentence) 

recommendation. 

 

 

3. Preliminary Evaluation 
 

3.1 Research Design and Procedure 
 

The participants were 37 10-year-old fourth-grade students from an elementary school in Hubei, 

China. All students participated in the study over the period of one semester in Chinese literacy 

course. One goal of the Chinese literacy course is expected to help students learn how to write. Topic 

Chinese New Year Life was provided in Chinese. The goal was to understand the influence of OWE 
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with idea recommendation on students' writing behavior and attitude. The participants wrote same 

topic articles within their writing environment during six 60-min. When the students finished the 

experimental activity, attitude were administered to collect students' perceptions related to system 

usage (Davis, Bagozzi, & Warshaw, 1989).  

 

3.2 Findings 

 
Behaviors: This study analyzes the usage record of the vocabulary recommendation function. Each 

student uses 6.19 recommendations, clicks “Like” 4.27 times, and clicks “X” 2.3 times. For the 

vocabulary such as synonyms and related words provided by the system, there is about 68.98% 

recognition, but 37.16% of the recommendations are still not applicable. Analyze the usage record of 

the sentence recommendation function. Each student uses 3.24 recommendations, clicks “Like” 1.81 

times, and clicks “X” 1.68 times. There are about 55.86% acceptance of the candidate sentences 

provided by the system, but there are still 51.85% of the sentence recommendations not applicable. 

This means that the relevance of the sentence recommendation results needs to be improved. 

Attitudes: The results of writing attitudes indicate that usefulness (nearly 60% consent) and 

ease of use (almost 60% consent), the writing recommendation function not only has the function of 

improving students' writing skills, improving students' writing efficiency, assisting students' writing, 

but also convenient. Easy-to-use features; from the perspective of usage attitude (nearly 60% 

consent), willingness to use (nearly 70% consent), and student growth needs (almost 70% consent), 

writing with this assisted writing system is delightful. Therefore, students are pleased to try and use. 
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Abstract: In recent years, many higher institutions use ePortfolio to encourage learners to 

reflect their learning and lead to achievement of their learning goal. However, it is difficult 

for adult learner to use ePortfolio because they do not have ePortfolio system, learning 

deliverables, and do not know how to learn. In this research, we designed a guideline for 

adult learners to use ePortfolio with existing services. The guideline consists of 3 steps; 

collection, selection, reflection. As a next step, we will ask ePortfolio professionals expert 

review and adult learners to compose ePortfolio with improved guideline.  

Keywords: ePortfolio, adult leaner, lifelong study, instructional design 

1. Introduction

ePortfolio (electronic Portfolio) is a tool for digitally recording and reflecting students’ learning 

deliverables such as reports and notes. In educational institutions such as university, ePortfolio is 

rapidly being introduced as a quality assurance tool in education. In educational institutions, 

students can record their learning activities in classes and record them in the ePortfolio system, and 

teachers can evaluate their students based on the ePortfolio system. This makes ePortfolio an 

effective tool not only for learning and evaluation in educational institutions but also as a support 

tool for establishing learning goals and achieving them in lifelong learning.  

However, after graduating from school, there are no lessons and no assignments, so it is 

necessary for learners to select learning deliverables and record them to the ePortfolio system by 

themselves. In schools, records (artifacts) in the ePortfolio system are automatically generated, so 

students do not need to record their learning deliverables to the ePortfolio system by themselves. In 

fact, it takes a good deal of time and effort to record learning deliverables to the ePortfolio system. 

Therefore, even if learners try to use ePortfolio, they quickly become frustrated with recording the 

learning deliverables, and cannot even reach the preliminary objectives of using ePortfolio. In other 

words, adults have the following difficulties in using ePortfolio: 

1. In school education, the school prepares the ePortfolio system, whereas there is no

ePortfolio system for adults that they can use throughout their lives.

2. Students are instructed by the teacher on what to record and how to reflect, whereas

there are no such classes for adults. They need to record their learning.

3. Students can construct an ePortfolio because of their teacher's instructions, but adults do

not know how to learn using ePortfolio.

On the other hand, people in business gain much learning in daily life. People learn through 

completing difficult tasks, improving human relationships, doing volunteer work, attending lectures, 

reading books, having new experiences while traveling, finding new discoveries at museums, and 

getting information from movies and other sources. They post their learning to social media sites 

such as Facebook, or tell their friends by email or chat. Furthermore, there will be learning acquired 

in communication with people through social media, email, and chatrooms. Although they are 

recorded as data, though they are not reflected upon. 

Ding, J. et al. (Eds.) (2018). Work-in-Progress Poster Proceedings. 26th International Conference on Computers in 
Education. Philippines: Asia-Pacific Society for Computers in Education.
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2. Supporting Adults to Learn with ePortfolio 
 
2.1 The Object of This Research 
 

In this research, we propose methods and procedures for adults to learn using ePortfolio. Table 1 

explains the problems in using ePortfolio, as explained in Introduction, and shows how to solve 

these problems according to our research. 

 

Table 1 

Problems Experienced by Adult Learners in Using ePortfolio, With Solutions  

Problems Solution in this research 

Adults do not have an ePortfolio system Use existing services such as Evernote 

Adults do not have learning deliverables 
Naturally generated records such as posts on social 

media, mail / chat interactions, digitized memos, etc. 

Adults do not know how to learn Propose procedure based on the ePortfolio cycle 

 
2.2 Methods 

 
The basic methods are as follows: First we make a prototype of the guidelines. Second, we ask expert 

reviewers to check the guidelines. Third, we categorize and analyze the ePortfolio constructed by 

collaborators, and have the experts review the portfolio itself as well as the results of the 

demonstration experiment. Then we interview the collaborators. Finally, based on the results, we 

modify the guidelines and repeat the same experiments. 
 

2.2.1. Phase 1: Design Guidelines for Adult Learners to Use ePortfolio with Existing 
Services. 

 

The basic steps to use ePortfolio consists of 3 steps; collection, selection, and reflection (Barrett, 

2010). Collection means gathering information, selection means extracting specific information to 

use for reflection from collected information, and reflection means using extracted information to 

reflect what they learned from them and find suggestions for the next learning. In phase 1, we 

propose what adult have to do for each three steps (Table 2 and Figure 1). As a preparation, learners 

need to decide learning goal such as “Improve English skills” and decide the tag which represents 

learning goal such as “Improving English listening skills” and “Academic English skill”.   

 

Table 2 

Steps for using ePortfolio 

STEP 1: Collection 

 Decide on tools with which to collect information. We suggest services that show information as cards 

and which allow users to add tags for each card; Evernote, Simplenote, and others are excellent tools. 

 Use the tools to collect useful information on social media (Facebook, Twitter, LINE), email, and chat. 

You can record not only what you learned but also the insights of other learners. 

 Add tags to the collected information. You can put several tags on each piece of information, such as 

“English listening skills” and “Academic English skill”. 

STEP 2: Selection 

 Check the collected information based on each tag, select information that is closely related to your 

selected goal and can add new tag such as “Improve English listening skills” if necessary. 

STEP 3: Reflection 

 Combine information that is closely related to your selected goal into one block “Reflection”. 

 Check “Reflection” and examine how much you are achieving the goal, what is still missing, and what to 

do in the future. 

 As a result of this reflection, if your goal is still being achieved, attach a new tag such as “progress”.  

Example: “Improve English listening skills_progress” 

 If your goal has been fully achieved, add a letter indicating to the tag to indicate completion.  

Example: “Improve English listening skills_finished” 
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Figure 1. An image of steps for using ePortfolio 

 
2.3 Phase 2: Expert Review by ePortfolio Professionals and Improve Guidelines  
 

As a phase 2, we ask ePortfolio experts to check whether adult learners can compose ePortfolio with 

this guidelines. Experts are required to use "Rubric for measuring ePortfolio literacy" (Jenson & 

Treuer, 2014) as a standard. This rubric consists of five skills; Collecting, Self-Regulating, 

Reflecting, Integrating, Collaborating. Experts need to check whether adult learners can satisfy level 

3 (Proficient) of rubric (maximum level 4) in three skills (Collecting, Self-Regulating, Reflecting) 

and ask how to improve if not. The remaining two skills (Self-Regulating and Integrating) will not 

be covered in this study, but will be undertaken after Phase 3 is complete. 

 
2.4 Phase 3: Practicing Guidelines in an Actual Social Context and Identifying Problems 

 
In this phase, we will conduct a demonstration experiment by asking collaborators to construct an 

ePortfolio. The procedure of the demonstration experiment and analysis will be as follows: 

 

1. Five adult learners (research collaborators) will construct ePortfolios according to the 

guidelines for one month. They can ask us any questions about the guidelines at any time.  

2. We will categorize and analyze the contents of the constructed ePortfolio and classify artifacts 

in each step for each collaborator. We will quantify how much the artifacts and tags are 

organized in each step. After the classification, we will check artifacts along with their tags to 

check the progress of the artifacts in each step. 

3. ePortfolio experts will evaluate the constructed five ePortfolios using the rubric for measuring 

ePortfolio literacy. At the same time, collaborators will evaluate whether constructing the 

ePortfolio according to the guidelines is contributing to their own leaning or improving their 

skills. Based on these results, we will present a proposal for improving the guidelines. 

 

 

3. Conclusion and Future study 

 

In this research, we made prototype of guideline for adult learners to learn using ePortfolio. This 

research is ongoing and we are improving the guideline so far and we will conduct remaining phases, 

phase 2 and phase 3, in the future. Furthermore, we will introduce two skills (Integrating, 

Collaborating) which we did not included in this research. 
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Abstract: This study aims to clarify the effect of presenting educational video utilizing 

synthetic speech at a high speed. In the experiment, 40 university students were shown video 

dealing with declarative knowledge in 4 conditions: actual speed (1x) synthetic speech, 

double speed (2x) synthetic speech, actual speed (1x) normal speech, and double speed (2x) 

normal speech. An analysis of the comprehension test results showed no significant 

difference in the learning effect according to presentation condition, suggesting that speed 

and speech factors may have no impact on the learning effect. An analysis of the interview 

results indicated that while learners found synthetic speech unnatural in terms of inflection 

and intonation when it was presented at actual speed, at high speed this unnatural impression 

was alleviated, and the speech became more acceptable to listeners.  

Keywords: Educational video, Learning effect, Synthetic speech, High-speed presentation 

1. Introduction

Attempts have been made to utilize synthetic speech when producing educational video (Kaburagi et 

al. 2003). There are existing studies that show that the most suitable synthetic speech presentation 

speed differs depending on the application. For example, Watanabe (2005) investigated the use of 

synthetic speech in screen readers for visually impaired people and found that many users set the 

presentation speed of their screen reader at the maximum (around 2x normal speed).  

By the way, Nagahama and Morita (2017) conducted experiments focusing on playback 

speeds of educational video, showing that differences between presentation at actual speed and at 

double (2x) speed had no impact on the learning effect. However, so far there have been hardly any 

studies clarifying the effect of changing the presentation speed of educational video that uses 

synthetic speech. Thus, the aim of this study is to clarify the effect of high-speed presentation of 

educational video using synthetic speech. 

2. Method

2.1 Experimental Procedure 

Educational video was presented in four conditions: with synthetic speech at actual speed, with 

synthetic speech at double speed, with normal speech at actual speed, and with normal speech at 

double speed. The participants in the experiment were 40 students (24 male, 16 female; average age 

21.4 [SD=0.9]).  

In the experiment, first, participants were sorted into four groups of equal size. Next, a pre-test was 

carried out to confirm the existing level of knowledge before the learning activity. Next, visual 

content in each of the four conditions was shown to each group. Next, a post-test with the same 

content as the pre-test was carried out to measure the effect on learning. Thereafter, participants 

were randomly shown visual content of the various conditions so that they all viewed all four 

presentation conditions. Finally, an interview survey was carried out. 

Ding, J. et al. (Eds.) (2018). Work-in-Progress Poster Proceedings. 26th International Conference on Computers in 
Education. Philippines: Asia-Pacific Society for Computers in Education.
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2.2 Experimental Educational Video 
 

The video presented in the normal speech condition (normal speech videos) was the same as that 

used by Nagahama and Morita (2017). Its theme was network structure as taught in information 

studies at high school, and the lecturer was a currently practicing high school teacher of information 

studies at a private high school in Chiba Prefecture. In addition, based on the Kasuya’ (1992) 

research, we measured the speed of the speech in mora (a mora is a sound segment unit in phonics 

with a certain temporal length) and found that it was 327.9 morae per minute. 

The video presented in the synthetic speech condition (synthetic speech videos) was 

produced based on that used by Nagahama and Morita (2017). For the synthetic speech, we utilized 

the text-to-speech function of an iMac to transfer data to speech. The script to be read was produced 

from teaching materials in a normal speech video, but without slips of the tongue, auxiliary words, or 

fillers. In addition, the reading speed and reading voice were set using the default settings on the 

iMac. The voice data were edited to the match the voice production timing in the normal speech 

videos using Final Cut Pro X. 

 

 

3. Results & Discussion 
 

3.1 Comprehension Test Analysis  
 

We collected the overall scores on the comprehension test, which are shown in Figure 2. We 

conducted a two-way ANOVA regarding the average rise in overall score on the comprehension test, 

using the speech factor (relating to type of speech in the video) and the speed factor (relating to the 

speed of the presentation of the video).  

 

Table 1 

Average increase in score on the test 

 Synthetic speech Normal speech F value 

 
Actual 

speed 

Double 

speed 

Actual 

speed 

Double 

speed 

Speech 

factor 

Speed 

factor 
Interaction 

Total score 
8.3 

(2.2) 

6.2 

(3.0) 

7.7 

(2.2) 

7.1 

(2.3) 

0.0 

ns 

2.7 

ns 

0.8 

ns 

 

 As a result, there was no interaction regarding the growth in the score, F (1, 36) = 0.84, n.s.). 

When we investigated the main effect, we found no significant difference for the speech factor, F (1, 

36) = 0.03, n.s., and no significant difference for the speed factor, F (1, 36) = 2.73, n.s.. This clarifies 

that the speech and speed factors did not influence the rise in overall score.  

 

3.2 Interview Survey Analysis 
 

When all of the comments obtained via the interviews were summarized and counted, there were 

196 in total. All of the comments obtained were classified into the four categories of 

“comprehension,” “intelligibility,” “acceptability to the listener,” and “concentration,” according to 

their key words. In doing this, with reference to Kasuya (1992), we classified comments relating to 

“comprehension” in the “intelligibility” category and those relating to “naturalness” in the 

“acceptability to the listener” category. As a result, 17 comments were classified under 

“comprehension,” 51 under “intelligibility,” 80 under “acceptability to the listener,” and 32 under 

“concentration.” Please note that 16 comments did not fit into any of the 4 categories and were 

classified under “other.” Table 2 summarizes the interview results relating to the double speed 

condition, mainly focusing on the acceptability to the listener category. 

 Among the comments relating to the ease of listening to the presentation speech, there were 

positive comments regarding normal speech at actual speed relating to the presence of inflection, a 

sense of friendliness, and the presence of familiarity. There were also negative comments relating to 

being bothered by slips of the tongue and fillers. 
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Meanwhile, there were negative comments regarding normal speech at double speed, to the 

effect that “there were too many fillers” and “sped-up fillers are jarring to hear.” These comments 

point to the possibility, relating to the ease of listening, that the participants were positive about 

normal speech at actual speed, but fillers increased its unpleasantness when it was sped up. 

Elsewhere, there were positive comments regarding synthetic speech at actual speed relating to the 

absence of slips of the tongue and fillers. There were also negative comments relating to the absence 

of inflection, the unnatural intonation, and the monotonous rhythm. However, although there were 

negative comments relating to the double-speed synthetic speech to the effect that the monotonous 

or high tone was jarring, there were also positive comments to the effect that “the aspects of 

synthetic speech that are strange at actual speed are no longer annoying” and “the unnaturalness of 

the voice is less annoying than at actual speed and it becomes easier on the ear.” 

These comments suggest that when it comes to the ease of listening to the presentation 

speech, the participants found the synthetic speech unnatural in terms of inflection, intonation, and 

rhythm when the presentation was at actual speed, but that the sense of strangeness and 

unnaturalness was alleviated when the presentation was sped up and it became more acceptable to 

the listener. 

 

Table 2 

Main Comments in the Acceptability to the Listener Category 

  Synthetic speech Normal speech 

Acceptability 

to the listener 

Positive 

The aspects of synthetic speech that are strange at 

actual speed are no longer annoying. / 
The unnaturalness of the voice was not as annoying 

as at actual speed, and it was easy on the ears. / 

The flat intonation and rhythm were much less 
annoying at double speed. / 

After I got used to it, it became easy on the ears. 

After I got used to it, double speed was easier on the 

ears. / 
Because the fillers were no longer annoying, it was 

easier on the ears than actual speed. 

Negative 
The monotonous tone was unpleasant at speed. / 
It really grated. / 

The shrillness was unpleasant. 

There were too many fillers, which was annoying. / 
Speeded-up fillers are jarring to hear. / 

The sound got higher, so that it was shrill. 

 

 

4. Conclusion 
 

The aim of this study was to clarify the effect of a high-speed presentation of educational video 

using synthetic speech. In the experiment, 40 university students were presented with video dealing 

with declarative knowledge in 4 conditions (actual speed synthetic speech, double-speed synthetic 

speech, actual speed normal speech, and double-speed normal speech). 

 An analysis of the comprehension test results suggested that neither the factor relating to the 

speech nor the factor relating to the presentation speed had any impact on the learning effect. The 

interview survey results implied, with regard to the presentation’s ease of listening, that the learners 

found the synthetic voice unnatural in terms of inflection, intonation, and rhythm when hearing it at 

actual speed, but that when it was presented to them at high speed, this perceived unnaturalness was 

alleviated and it became more acceptable to the listener. In addition, it seems that the absence of 

fillers and slips of the tongue as found in normal speech increased the ease of listening of the 

synthetic speech. 
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Abstract: This study builds on top of the initial version of XIPHIAS (2012) where it 

makes use of BLAP Gamification to gamify Ateneo de Naga Department of Computer 

Science students’ C++ submission in their introductory programming classes. This 

research extends the previous XIPHIAS by integrating Hexad User Type Gamification 

Elements to XIPHIAS as alternative to BLAP Elements. This research aims to 

determine whether the XIPHIAS system with Hexad User Type Gamification Elements 

would be usable. 

Keywords: Meaningful Gamification, System Usability Scale, Usability Test, XIPHIAS 

1. Introduction

Gamification is using game-based mechanics, aesthetics and game-thinking [methods] to engage 

people, motivate action and solve problems (Kapp, 2012). It is typically used as an intervention to 

affect user behavior by using elements such as badges, points, leveling up systems, leaderboards 

and awards (Dichev & Dicheva, 2017; Nicholson, 2015). Implementation of these elements are 

sometimes called “Reward-Based Gamification” or BLAP Gamification (Nicholson, 2012). 

BLAP gamification elements taps users’ extrinsic motivation (Nicholson, 2015). While the 

model has its benefits (Turan et al, 2016), some studies show users disengaging when exposed to 

BLAP (Nicholson, 2013). The gaps of BLAP inspired researchers to create a model that taps users’ 

intrinsic motivation instead. The use of elements that taps intrinsic motivation is called meaningful 

gamification (Nicholson, 2015). This study will create and test the usability of the gamified system 

based on a meaningful gamification strategy called “Hexad User Type Gamification” to college 

students. 

2. Related Works

Gamification strategies are being used in several fields to affect the users’ motivation. 

2.1 BLAP Gamification and XIPHIAS Version 1 

BLAP model is effective in affecting users’ behavior on a short span of time through a sustainable 

reward system (Nicholson, 2015). A gamified system based on BLAP has been developed to 

evaluate students’ C++ submissions in Ateneo de Naga University. (Agapito et al, 2012). One 

feature allows the experience in the system to be converted to a resume (Milla et al, 2015). While 

BLAP has its benefits, it also has its pitfalls. The leaderboard element of BLAP may either 

encourage or discourage users (Furdu et al, 2017; Kapp, 2012). It falls short in building a long 

term drive in its users (Nicholson, 2015).  

Ding, J. et al. (Eds.) (2018). Work-in-Progress Poster Proceedings. 26th International Conference on Computers in 
Education. Philippines: Asia-Pacific Society for Computers in Education.
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2.2 Meaningful Gamification and Hexad User Types 
 

Meaningful gamification is defined as using game elements to activate intrinsic motivation 

(Nicholson, 2015). A study applied meaningful gamification to a blended learning class and found 

out that (1) game mechanics doesn’t affect learning factual information but (2) it helped improve 

the quality of student outputs. Students become motivated to engage in more problems and pursue 

respective courses. Marczewski (2014) created a personality type framework called “Hexad User 

Type” that classifies users into 6 different types with different motivation and appealing game 

elements. A validation has been developed and a test has been created to determine the users’ type 

and suggested game elements that suit the particular user (Tondello et al, 2016).  

 

 

3. Methodology 
 

The current XIPHIAS system will be crafted based on the Hexad User Type Gamification. The 

system will be subjected to System Usability Test (Brooke, 1986). The 12 usability evaluators 

come from senior high school and college students of Ateneo de Naga University. These groups 

have been selected to get a prior assessment from both the future users (Senior High School) and 

current target users (College). 

 

3.1 Elements Used 
 

The hexad user type framework hypothesizes 6 player user types having different appealing 

gamification elements (Marczewski, 2014). Each user will be tasked to accomplish a hexad test to 

determine their user type (Tondello et al, 2016). The current XIPHIAS will choose specific game 

elements based on the Hexad User Type framework (See Table 1). 
 

Table 1 

Hexad User Type and Elements used in XIPHIAS 

 User Profile Alias Badge (Extrinsic) Game Element 

Philanthropist Helpers (Auxilium) Tutor, Service Comment System 

Socializers Social Being (Socialis) Event, Leader Houses 

Free Spirits Explorers (Indagator) Explorer Easter Egg, Customization 

Achiever Experts (Peritum) Test, Skill Mastery Badge Levels 

Players Hunter (Venandi) All Badges Xiphias points, Badges 

Disruptors Revolutionists (Rerum) Exterminator System Bugs, House Competition 

 

All badges used are targeted towards the expected behavior per user type. The elements 

used are inspired from the hexad user type framework. Each badge is earned by accomplishing its 

required tasks and each task merits XIPHIAS points (XP). Each badge consists of 5 levels with 

increasing difficulty. Each user is assigned to any of the 4 houses. These 4 houses compete in the 

form of accumulated member XPs. Users can also try searching for Easter eggs, change their user 

avatar (customization) or commend other users. System exploits can also be reported. 
 

3.2 System Usability Test 
 

The tool used to evaluate the system’s usability is the System Usability Scale (Brooke, 1986). It 

gives quick and reliable analysis of a system’s usability. It provides subjective examination based 

on the tester’s experience. It focuses on 3 major components: (1) effectivity, (2) efficiency, and (3) 

satisfaction. The testers have been asked to accomplish system tasks before they evaluate the 

system’s usability. These tasks will give them an experience which they could use to assess the 

usability of the system. 

 

 

26



4. First System Usability Scale Test 
 

Based on the initial observation of tasks accomplished, users are able to access the system and 

complete their profile. However, some had difficulties in determining the house they belong, count 

how many commended them, identify different badge levels and submit requirements to tasks. 

After the testers completed the tasks which gave them initial experience needed to 

evaluate the system, they were asked to evaluate the system using SUS Test. XIPHIAS passed the 

usability test with a mark of 74.375 (Good SUS Score Category). Based on the task 

accomplishment and observation, XIPHIAS has been redesigned. The display for badges was 

increased from 3 per row to 4. Tasks Panel changed from grid to list type. The leaderboard of the 

houses initially placed below the badges, were now moved to another page. NavBar similar items 

have been grouped. Avatar Change mechanics is revised. Easter Egg module has been redesigned. 

 

 
Figure 1. NavBar Group Items [One of the updates after SUS] 
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Abstract: For beginners of the program, we are developing a system that learns the 

sequence of program procedures on a tablet computer. We would like to create many 

exercises for the procedure learning system. Therefore, a system for automatically 

generating procedures is needed. In this study, in order to generate a procedure from source 

code, learn source code and corresponding comment using Encoder-Decoder model 

implemented by LSTM of neural networks and generate comment corresponding to new 

programs. Also, when targeting learners who are a little familiar with the program, we also 

show that we can deal with preprocessing comments corresponding to the program. 

Keywords: Algorithm learning, Procedure learning, Procedure generation, Neural 

networks, LSTM 

1. Introduction

In the progress of the information society, it is required to train information utilization abilities. In 

school education, it is necessary to enrich at all educational stages of ICT education such as 

programming learning. Preparations have already started in elementary, middle, and senior high 

schools, including making programming education compulsory in elementary schools by 2020 in 

Japan (MEXT, 2018). Therefore, it is necessary to consider the programming education for 

university students and the connection of ICT education at elementary, junior high and high school, 

so it is necessary to prepare content for programming learning and study its support system. In 

particular, in ICT education, it is important to operate programs directly on computers, but 

“Computational thinking” (Wing, 2006) is more important than program grammar learning.  

In this study, the purpose is to aid understanding of the procedure to solve the problem. Thus 

far, we have constructed a procedure learning system that rearranges algorithm procedures on a 

tablet PC. In the procedure generation of the learning system, since it is troublesome for the lecturer 

of the problem and wanting to create many exercises, a system for automatically generating the 

procedure by the computer is necessary. Since procedures are similar to comments, we consider that 

comments and procedures can be generated automatically. With the development of a method using 

neural networks, natural language translation and sentence generation is developing. In particular, 

an Encoder-Decoder translation using LSTM has been proposed, and translation accuracy has been 

improved. In this study, pairs of one line of program list and its comments are learned in the 

Encoder-Decoder model used for translation from program to comments. Also, the LSTM generates 

a comment for a new program list. In Computer Thinking learning, we think that it is necessary to be 

able to summarize and disassemble the explanation of the algorithm procedure. It is not necessary to 

be conscious of variables in the first stage of learning. However, it is necessary to be conscious of the 

programming language in the second stage. In particular, it is necessary to know about the change of 

the variable. Also, since the information on the variables is insufficient only with the original 

program list, the flow relating to the variables of the program tends to be difficult to understand. 

Therefore, we added conversion of variable information and complement variable name. 
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2. Procedure learning system 
 

Programming involves several procedures such as declaring variables, inputting values, calculation, 

and the output of results. This programming procedure test has a procedure for converting the 

programming into Japanese and dividing that procedure into several parts. There is the text that 

rearranges the divided procedures in order from the top so that they match the flow of the 

programming. This test is utilized for understanding the learning situation in lectures(Figure 1). 

 

 
Figure 1. Procedure learning system. 

 
 

3. Comment generation with LSTM 
 

3.1 Outline of Comment generation system by Encoder-Decoder translation model 
 

There is research into the use of an Encoder-Decoder translation model using a deep learning LSTM 

to translate. In this study, we consider the translation model as a model to translate from the program 

list to comments and attempt to generate comments. The following process shows comments 

generate process with information of variables, and these processes show in Figure 2.  

(1) Separate source programs with comments into programs and comments. 

(2) Retrieve of a variable name, and generate comments with a variable name. 

(3) Learn to LSTM a pair of programs and comments in parallel. 

(4) LSTM generates new comments from new programs without comments. 

(5) Processing for changing the variable name of the comment, 

 

3.2 Learning pairs of program and comment to LSTM in Encoder-Decoder translation 

model 
 

We use Encoder-Decoder model composed of LSTM. Preprocessing to LSTM, the structure of 

LSTM and learning are shown following description, and right side of Figure 2 shows the structure 

of LSTM. 

(1) Preprocessing to LSTM: In order to learn the Encoder-decoder translation model, input 

sentences need to separate for each word. In other words, the program source code is divided into a 

token sequence, and Japanese comments are divided into word sequence of morphemes. The LSTM 

model uses a token sequence of program source code and word sequence of comments for input.  

(2) Structure of LSTM: In the LSTM block, the error from the previously stored data in the parallel 

data of the program and comment is a loss. The losses are accumulated in each LSTM block. Finally, 

learning of parameters is performed from the total loss by error backward propagations. 

(3) Learning pairs of program and comment in LSTM: In the LSTM data learning, the LSTM learns 

the connections of words for each line of a program. Programs divided into tokens are input token by 

token into the LSTM, and context information is accumulated. After that, each word of comments is 

input to the LSTM, and the LSTM learns parameters by generating words. 
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Figure 2. Comments generation system overview and learning a pair of program list and 

comment with LSTM. 

4. An example of Comment generation process

The LSTM comment generation process for a new program list without comments is show in Figure 

3. In the LSTM, the comment generated by the learning number of learning data of programs and

comments pair is different. The generated comments by LSTM learned 100 times and 500 times are

shown in the center of Figure 3. We use generated comments in 500 times iteration.

Figure 3. An example of comment generation process 

5. Conclusion and Future works

Comment generation by simple learning of pairs of program list and comments has been successful 

in the part of fitting learned comments. In the questionnaire, although evaluation of Japanese 

generation is good, problems are pointed out because there are cases where procedures are generated 

for different meanings. New terms and the like not included in learning cannot be generated. As for 

a future task using structure information is considered to be an important improvement. Also, we 

would like to extend  the information of the lecture to the LSTM comment generation. 
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Abstract:  Recently, the flipped classroom approach (FCA) is slowly reshaping the 

academic English language learning (ELL) classroom in Asia. Much emphasis and research 

has been focussed on the “in-class” synchronous/collaborative learning aspect of the FCA, 

thus yielding positive results. However, the “out-of-class” asynchronous learning aspect of 

the FCA has received less attention and some problems occur, such as minimal to no peer 

collaboration or student accountability while watching the prescribed out-of-class video 

lessons. Therefore, to address these issues, this study examines the impact of creating a more 

synchronous/collaborative online component to the out-of-class aspect the FCA. Using the 

latest online technology innovations, a newly proposed flipped class (PFC) was created and 

then compared to a regular flipped class (RFC), and a traditional class (TC) over twelve 

weeks. Fifty-four undergraduate business students from a private university in Northern 

Taiwan participated in the study. Mock IELTS oral pre/post-tests were given to all 

participants in each ELL class to measure which teaching approach is more effective. The 

results show the PFC significantly improved overall on average, out-preforming both RFC 

and TC, and surprisingly, the TC significantly preformed better than the RFC; thus supports 

creating a more collaborative ELL environment during the out-of-class course content 

instruction component of a FCA, which enhances overall oral ELL. 

Key Words: Academic English Learning, Flipped Classroom, Online Collaboration 

1. Introduction

The flipped classroom approach (FCA) has received much attention and increased satisfaction over 

the past decade (Bishop & Verleger, 2013; Butt, 2014; Schultz et al., 2014; Loucky & Ware, 2016). 

However, less focus has been placed on the “out-of-class” asynchronous learning component of the 

FCA and some of the disadvantages that occur. For example, Lai and Hwang (2016) found that 

students involved in the FCA needed more guidance and assistance with the out-of-class aspect due 

to poor management skills while watching the video lessons, and students have low self-regulated 

behaviors (Sletten, 2017; Rahman et al., 2015), some students have difficulties watching all the 

videos (Taylor, 2015), and come to class unprepared (Bristol, 2015). In addition, Wu et al. (2016),  

Yang et al. (2016), and Loucky and Ware (2016) identified that students lacked a strong teacher and 

social (collaborative) presence while watching the videos alone at home, and therefore proposed 

more collaborative learning methods to enhance more social presence during the “out-of-class” 

sessions. 

To gain a better understanding if this newly proposed flipped class (PFC) can yield positive 

results thus leading to better overall oral ELL skills, a comparison of 3 different types of 

classes/teaching methods was conducted to investigate the following research question: Which 

Teaching method — 1) the RFC, 2) the PFC, or 3) a traditional class (TC) — yields the best results 

in terms of the students’ overall oral academic ELL performance? 

2. Method
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2.1  Participants 
  

The participants for this study involved 54 undergraduate university students in the Business 

Management College form a private university in northern Taiwan comprising of 2 classes/3 groups 

- 1 traditional class (TC - control group) of 18 students and 1 experimental class of approximately 

36 students; the experimental class was divide into 2 smaller groups (RFC & PFC) with 

approximately 18 students in each. Most participants were local Taiwanese students, who were 

mostly female, and a few mainland Chinese nationals were in each class. One professionally trained 

university instructor that taught both classes. 

 

2.2  Instruments 
 

A MOCK IELTS oral test (pre and post) was given to all students (individually) during the first and 

last week of each course; the test — pre and post — was consistent in structure, and questions asked 

measured (1) fluency and coherence, (2) lexical resource, (3) grammatical range and accuracy, and 

(4) pronunciation. The test was approximately 5 - 6 minutes in length, consisted of 3 parts (interview 

questions, a long talk, and follow-up questions on abstract ideas & issues), administered by a trained 

examiner, and recorded. Google Hangouts on Air was used for the PFC small-group collaboration 

video-watching sessions, which is an online realtime social networking platform that allows 

individuals (or groups) to broadcast publicly, create live streaming video podcasts, or live video chat 

session through a YouTube channel. 

 

2.3 Procedure 
 

Both classes focussed on IELTS Academic English oral/aural content, and approximately 12 weeks 

with 2hrs per week. The TC class was a regular lecture class providing instruction and course 

assignments; where as, students in the experimental flipped class previewed weekly course content 

videos, and participated in synchronous group activities during the class time. The instructor 

provided short instructions and answered questions at the beginning of class, and then was a 

facilitator for in-class activities. Both RFC and PFC sub-groups in the experimental class received 

different out-of-class treatment: (1) the RFC group watched the course video lessons individually at 

home and completed a small weekly quiz. Students in the PRC group where divided into smaller 

groups (max. 3 students), watched the prescribed course video lessons and completed the quizzes 

together online using Google Hangouts on Air, which was recorded and handed into the instructor 

weekly. Students in the TC received weekly text-book readings and homework assignments 

covering IELTS related content presented in the RFC/PFC weekly video lessons. 

 The MOCK IELTS oral test (pre/post-test) was administered to all participants during the 

first and last weeks. All students met the language proficiency requirements; all participant’s oral 

proficiency levels were close and in the acceptable average score range (between 5 - 6). Three 

professionally trained exam raters were used to validate and assess the MOCK IELTS oral test 

(pre/post) results. Consequently, the inter-rater reliability of both pre and post MOCK IELTS-test 

results were very significant measuring Cronbach’s alpha at 0.93. 

 

 

3.  Results 
 

After a 12 week period, a comparison between the pre and post-test results using a Paired-Sample t-

Test showed a significant improvement (t = 4.95, p = .000) for all 3 groups overall. Comparing the 

average means of pre/post-test for each group, the PFC showed the highest increase from 5.08 to 

5.53, the TC second from 5.08 to 5.44, and the RFC showed a very slight increase from 4.91 to 5.00. 

ANOVA post-test comparison between groups showed an overall significant difference between 

groups (F = 3.49, p =.038). A Post-Hoc LSD analysis showed the most significant difference p 

=.017 occurred between the PFC and the RFC, followed by a slight significant deference p =.044 

between the PFC and the TC.  
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4.  Discussion and Conclusion 

 

The results not only indicate that the PFC on average significantly out-performed the RFC, but 

surprisingly the TC has also statistically exceeded the RFC in oral performance despite the 

overwhelming favourability that the FCA has been receiving. In concordance to evidence from 

pervious studies highlighting students’ lower accountability watching the video lessons individually 

at home due to poor self-managements and self-regulating skills (Sletten, 2017; Rahman et al., 

2015), being ill-prepared prior to class-time (Taylor, 2015), the following are key speculative 

reasons why the students in the PFC, and the TC significantly preform better than those in the RFC.  

 Teacher presence (physical & online) has a significant impact (Wu et al., 2016; Yang et al., 

2016) on students’ performance and learning. Both TC and PFC had a higher percentage of teacher 

presence than the RFC during course content instruction: (1) In the 2hr TC, the teacher engaged in 

instruction, discussions, and etc., with the students; and (2) because the PFC small group weekly 

video sessions were recorded, this instilled a strong awareness of teacher presence. In short, for both 

PFC and TC, a higher student accountability occurred to watch/pay attention and learn the course 

content presented; whereas, for the RFC out-of-class sessions, very little teacher presence occurred. 

Therefore, it is unknown if the RFC students actually completely watched and learned the content 

presented in the videos. In addition, a higher percentage of student interaction/social presence also 

occurred in both TC and PFC during the instruction of the course materials, which has a positive 

effects on students’ learning (Yang et al., 2016). Very little social interaction/occurred in the RFC. 

 Overall, current innovations to online social-networking and computer technology allows 

for further enhancement to the out-of-class portion of the FCA to become more synchronous, thus 

providing more opportunities for increased teacher-student interaction outside of the language 

classroom. This calls for further research in this area. Factors in this current study not examined, 

such as student’s individual motivation, gender and ethnic backgrounds that may have affected RFC 

students’ out-of-class video-watching sessions can be considered for future analysis. Additional 

data/results attained in a larger version of this research study, such as weekly quiz results, 

quantitative & qualitative questionnaires/interviews, behavioural analysis aspects of both RFC and 

PFC groups will be presented and discussed at a later date.   
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Abstract: Providing learners with an effective communication tool for online interactions 

with teachers is especially important for the flipped classroom approach which supports 

students cognitively and affectively outside a physical classroom. In this paper we 

conducted a survey on 203 Taiwanese students in order to examine two the most popular 

online social media sites and messengers from students’ perspective. We found a pattern 

between preferred students’ online self-disclosure level and preferred way of online 

communication with teacher. Students who tend to share less personal information prefer to 

use more private tools, such as messengers, and those who are open in online space tend to 

choose social media for communication with instructors. We also found that students with 

high level of online self-disclosure prefer their teachers to show the same openness. These 

findings suggest that cultures along with different online behaviors may require different 

online communication tools for the flipped classroom approach. 

Keywords: flipped classroom, online communication, self-disclosure, social media 

1. Introduction

The flipped classroom is an important teaching approach allowing students to go beyond usual 

classroom boundaries (Chen Hsieh, Wu, & Marek, 2017; Overmyer, 2012). During such lessons 

teacher uses a learner-centered model and gives students opportunities to construct new knowledge 

and deepen understanding themselves, most often with the help of online technologies. Since 

students explore course materials themselves outside classrooms, the communication with their 

instructor or classmates plays a significant role in the success of their learning outcomes, motivation 

and engagement (Chen Hsieh, Wu, & Marek, 2017; Rubin, Fernandes, & Avgerinou, 2013). 

Therefore, the convenience of such communication for learners should be prioritized. The purpose 

of this study was to shed a brighter light on the phenomenon of student-instructor online 

communication (such as social network sites and messengers) during flipped classroom from the 

vantage point of students’ convenience and perceived appropriateness. Results from Mazer, 

Murphy, and Simonds’ (2007) research show that a significant amount of learners are not satisfied 

with online communication tools used by their instructors’ due to problems with appropriateness of 

their online profiles. In our study we investigated the connection between preferred online 

communication tools for interaction with their teachers and students’ level of online self-disclosure 

(OSD). According to Social penetration theory (Altman & Taylor, 1973), self-disclosure is defined 

as the action of personal information exposure which includes every spoken or written message, 

pictures, photos, videos and other forms of information about oneself during communication with 

one or more persons. The results of this study would provide suggestions for the use of 

communication tools.  

2. Method

2.1 Participants and Procedures 
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Online survey about OSD and online communication tools was posted on Google form from 22 of 

April till 26 of May, 2018. A sample of 203 Taiwanese students, 53.2% of them were female, 

participated in the self-administrated online survey. The majority of the respondents aged 20 - 24 

(56.65%) with a bachelor’s degree (46.31%). As for online communication experience, the majority 

of the participants stated that they used Facebook (67%) and popular in Taiwan messenger LINE 

(75%) to communicate with their teachers. 

 

2.2 Measurements 
 

The self-administered questionnaire contained 42 close-ended questions and consisted of 5 parts 

written in Traditional Chinese: (1) demographics, (2) online communication experience, (3) short 

modified version of The Revised Self-Disclosure Scale (RSDS) (Wheeless & Grotz, 1976) about 

participants, (4) modified version of RSDS about preferred level of teachers’ OSD, and (5) preferred 

way of online communication with instructors.  

In the third and fourth parts respondents were asked to self-report using a 5-point Likert 

scale that ranges from strongly agree (5) to strongly disagree (1) how much information they reveal 

about themselves online and how much information they are comfortable to see shared online by 

their teachers. Factor analysis using direct oblimin and unweighted least squares as extraction 

method found four factors with eigenvalues greater than 1.0, explaining 73.56% of the variance for 

students and 67.6% for teachers: (1) honesty-accuracy, (2) positive-negative, (3) control of depth, 

(4) intended disclosure. Honesty-accuracy subscale consisted of five items used to measure how 

honestly and accurately respondents disclosed or prefer their teachers to disclose feelings, emotions, 

behaviors or experiences online. Positive-negative subscale had three items used to evaluate whether 

respondents revealed themselves or prefer teachers to post more positively or negatively online. 
Control of depth subscale contained three items used to assess whether respondents would 

intimately and fully reveal themselves online and how deep they prefer their teachers to reveal 

themselves. Intended disclosure subscale included three items used to judge whether respondents 

were fully aware of what they are saying online and what behavior they prefer for their teachers. The 

fifth factor, amount of OSD, measuring preferred length of shared personal information, originally 

in Wheeless and Grotz (1976) was excluded in this study due to low validity and reliability for both 

teachers’ and students’ scales and factor analyses. Nowadays users avoid long posts, since short 

posts are easier and faster to read and therefore get more response from followers. As a result, length 

of posts may have had little connection with OSD. The last part of the survey was to see what kind of 

online communication with teachers would be preferred by respondents. Participants were asked to 

choose between “LINE”, “Facebook” and “Doesn’t matter” and explain their choice. 

 

 

3. Results 
 

The results showed a pattern between preferred students’ OSD level and preferred way of online 

communication with teacher. This question was analyzed by the use of an independent-samples 

t-test between the two groups of participants chosen LINE or Facebook for online communication 

with teacher (Facebook: n = 45; LINE: n = 138) and their own level of OSD, yielding a significant 

difference, t(181) = 8.308, p <0.001. Participants with higher level of OSD chose Facebook (that is 

more personal tool than messengers due to opportunity to check opponents’ profile with information 

about interests, photos and posts) as communication method with teachers significantly more often. 

Participants with lower OSD preferred to choose LINE.  

In order to find out whether there is any relationship between students’ level of social media 

self-disclosure and preferred level of teacher’s SM self-disclosure, a Pearson's correlation was run 

between these two variables. Results show that there is a significant positive correlation at the 0.01 

level, r = 0.61. This means that students who are open online prefer their teacher to be also open in 

online space. 

 

 

4.  Conclusion and future study 
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The results confirmed that communication tools teachers use during flipped classroom are important 

for students’ perception of the whole course. Data analysis relieved that there is a relationship 

between students’ OSD level and preferred way of online communication tool with teachers. 

Students who share more personal information online tend to seek for high self-disclosure tools such 

as Facebook, while students with low OSD feel fully engaged in flipped classroom communication 

and activities only using low OSD tools such as LINE. No significant differences between two 

genders were found. 

Based on the results of this study it is possible to say that Taiwanese students prefer to 

disclose online less in front of their teachers: 68% of participants chose to use LINE with their 

teachers, seeing it as more private communicational tool. Only 22% of sample chose Facebook for 

the same needs, seeking for more personal and open communication. A quasi-experiment comparing 

two classes where one uses LINE and the other uses Facebook for the flipped classroom with control 

of the teaching materials and questions posted by teachers will be conducted in the nearest future. It 

will include analysis of the interaction patterns such as students’ self-disclosure depth and breadth in 

communication, types and amount of questions posted by participants, frequency of reactions to 

teachers’ questions, number of tasks completed by students, as well as their learning outcomes. 

Considering cross-cultural differences, people from collectivistic cultures (represented 

mostly Eastern countries) tend to disclose online less and in more indirect way than people from 

individualistic cultures (Kim & Dindia, 2011). Such diversity should be noted by teachers in 

different countries. Even though Facebook is encouraged to be used as educational tool by many 

researchers (Chugh & Ruhi, 2018) and also highly popular among Eastern students, teachers in 

Taiwan or other collectivistic cultures may use social media tools with learners in the flipped 

classroom with caution and firstly consider LINE or other messengers as more appropriate space for 

online interactions. At the same time teachers working in individualistic cultures such as America 

may consider social media as more suitable tool for online communication in the flipped classroom.  
This study is an important first step in documenting the relationships between OSD and 

preferred way of communication with teachers in Taiwan. Most of the studies investigate Facebook 

communication in student-teacher relationship or concentrate on teachers’ OSD positive outcomes, 

ignoring disadvantages. This research, however, clearly shows that communicational tools with high 

OSD level are not suitable for interactions in the flipped classrooms for all students. The evidenced 

of this study revealed some promising potential consequences of adjusted communication (at least in 

terms of communication methods such as messengers or social network sites) teacher–student 

collaboration from the student perspective.  
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Abstract: Technology in the 21st Century is inescapable. However, in India, the use of it is 

mostly disassociated with school core subjects. In an attempt to explore the utility and 

integration of technology in language learning and construction, Technology Enhanced 

Language Labs (TELL) have been implemented in selected government schools in India. 

Three approaches have been used in three distinct states with native speakers of respective 

regional languages. In this paper, an attempt has been made to draw parallels from the 

different approaches of implementation of these Technology Enhanced Language Labs 

(TELL) for non-native English students in India. This qualitative study tries to establish 

common positives, opportunities and challenges in TELL in reference to different 

stakeholders involved in the process. It also acknowledges the differences emerging from 

regional realities. And that it does influence the learning by creating different environmental 

experiences for each learner towards English language development. Technology is used 

more as an enhancer, not as a mere medium to interact.  

Keywords: Technology enhanced Language labs, India, multilinguistic classrooms 

1. Introduction

English is one of the official languages of The Government of India; but less than 0.1% of the 

population are native English speakers. The Supreme Court of India in December 2015 ruled that 

English would remain as the language of the Supreme Court and High Courts, making the language 

more relevant. However, learning this language with extremely minimal access is challenging for 

students from multilingual environments. Though students in secondary schools in India study 

English as second language, this language continues to be difficult to master. The English teachers 

fail to provide environment to develop proficiency and communication skills. The ‘National Focus 

Group on Teaching of English’, 2006 clearly states the need for input – rich environments for 

language development. But a typical English class in India only reflects literary inputs of textbooks 

or some limited access to libraries with seldom any use of media support. In 21st Century; paradigm 

shifts that leverage the advances of technology, have occurred in every sphere of life. In Education, 

meaningful use of technology is essential for optimal outcomes. Thus, as a rich English environment 

exposure to students, Technology Enabled Language labs (TELL) were introduced in selected 

government schools to help teachers differentiate instruction, adapt activities towards language 

learning and facilitate the building of communication skills among students without the fear of 

making mistakes. It is expected to assist English learning through engaging student experiences. 

2. The Intervention

In an attempt to provide opportunities to non-native English students from challenged rural 

backgrounds with complex linguistic environments, TELL was piloted in three different locations 

with limited exposure to technology. With electricity and connectivity as perennial problems 

computer Labs were set up within Government schools, and administered by school teachers with 

support from community facilitators. The modules used are part of a program called the ‘Connected 
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Learning Initiative’ (CLIx), a collaboration between Tata Trusts - India, Massachusetts Institute of 

Technology – USA and Tata Institute of Social Sciences – India. The program offers scalable and 

sustainable quality teaching and learning not only in Communicative English but also Mathematics 

and Science; it is currently implemented in approximately 475 schools across India. In this paper, the 

discussion is on the implementation of English modules in TELL pilots specified below (Table 1). 

School computer labs were upgraded as per the requirements of the modules which sit on a platform 

that can be installed on stand-alone devices or accessed through a local area network. Accordingly, 

the modules were installed and hardware equipment (splitters and headphones) provided.  

The results discussed are qualitative, based on classroom observation, focus group 

discussion, field notes and project reports.  

 

Table 1:  

Details of the three pilots  

Location*  Languages Spoken  Application Models No of children  

Yadgir, 

Karnataka  

Official Language: Kanada  

Dialect: Lambani, telegu 

Within School Timetable  

Using computer labs Ongoing 

(90 minutes/week) 

850 

Bahraich,  

Uttar 

Pradesh  

Official Language: Hindi 

Dialect: Awadhi 

Summer Camp during vacations 

– Using Laptops  One time  

     (=15 sessions of 2 hours/day) 

15 

Nalbari, 

Assam 

Official Language: 

Assamese,  

Other linguistic groups: 

Bengali & Bodo  

Within School Timetable  – Using 

computer labs One Time (~ 40 

sessions ) 

90 

*The three listed states are in the South, North & East regions respectively, where the linguistic 

environment is three-fold. The language at home often differs from the medium of instruction in 

school with English adding a third dimension.  

 

3. Key Results and Discussion 
 

3.1 Collective Results across Pilot Locations   
 

In spite of the differences intervention modes, the pilots had similar effects on the learning 

environment. Though it is too early to comment on the change in learning levels of the students, this 

section describes the commonalities that these pilots have drawn together on school environment.  

    

3.1.1 Infrastructure Development and Usage  
 

The ICT@Schools program of the Government of India works on establishing computer labs in 

schools but many of these labs remain dormant. These pilots have stimulated repairing systems of 13 

computer labs for facilitating the implementation. For the camp based pilot, 10 laptops were 

provided from the pool of hardware already available. During the TELL sessions, the computer labs 

become vibrant and alive with children speaking, listening, recording and creating stories through 

the modules, leading to language learning using technology.     

 

3.1.2 Teacher Professional Development 
 

TELL as a method of teaching is comparatively new to the government school teachers who have 

had little or no exposure to technology. Also, most Indian classrooms see a traditional form of 

teaching-learning involving a lecture mode. The pilots have inspired and trained 15 language 

teachers and 6 community facilitators on ‘Using CLIx for English language development’ to 

develop their own capacities and explore the use of Technology in Education.   
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3.1.3 Creating Student Agency  
 

The pilots displayed student ownership over the TELL which broaden their exposure to English 

language learning. They considered this as not a curricular requirement and beyond for self-growth. 

Students have expressed the importance of the global nature of the language, and that TELL is a 

process that could help them learn this global language. Currently 850 children in Yadgir, Karnataka 

and 100 students in Assam and Uttar Pradesh have experienced CLIx sessions during the pilots.    

 

3.1.4 Input – Rich Environment  
 

The main pillar of these modules comprises of interesting audio-visual stories in local contexts and 

familiar accents. Accompanied with sub-titles and post – scripts to address every type of input for 

the students, these stories create an atmosphere of active learning with tasks for communication, 

collaboration and comprehension. Students can verbally record their responses to questions, giving 

them an opportunity to play back and self-correct. Designed for learners to set their own pace of 

progress and participate in peer feedback, it establishes a model environment for Communicative 

English language learning within the backdrop of non-English multilinguistic groups.   

     

3.2 Differences and Challenges  
 

In spite of similarities, certain differences were witnessed. In one site, hands-on non-technology 

based activities e.g., language games were conducted as ice breakers, which seems to have created 

enthusiasm to work on TELL. Educators’ Scaffolding differed as well. These sites also exhibited 

certain perennial challenges of maintenance of infrastructure and power supply, when there are no 

dedicated funds. Non-native English speaking educators who are part of the multilinguistic culture, 

with limited professional development and basic discomfort with technology add to the difficulties. 

Regardless of the sessions being in English, the mode of instruction often is in the local language.  

 

 

4. Conclusion 
 

The TELL pilots have investigated a pertinent and evolving pedagogy of using technology in core 

subjects. It has created a platform for students from underprivileged backgrounds, to use technology 

in language development by providing space, opportunity and time with special focus on listening 

and speaking with contextual relevance. The pilot has provided an opportunity to school 

administrators, teachers and students to work along with NGO partners and technical personnel, in 

trying innovative solutions to achieve educational goals. The evolving role of the teachers as 

facilitators is evident. In the process, a collaborative model has evolved around language learning.  
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Abstract: Typical online learning video materials include teachers’ moving images along 

with their voices and visual slides. My past study from the perspective of cognitive science 

revealed that learners watch teachers’ moving images although they apparently distract 

learners’ attention from the essential contents of the slides. This study investigated learners’ 

subjective need for teachers’ moving images in online video materials. University students 

(N = 87) answered four questionnaire items on a five-point scale after taking online video 

lessons as course requirements. The results showed that about half the students (52%) felt 

positively about including teachers’ moving images. On the other hand, only 11% students 

negatively evaluated their inclusion; the remaining students (37%) held a neutral opinion. 

These results suggest that learners subjectively require teachers’ moving images when 

learning with online video materials. The result is interpreted, with my data from past 

studies and theories, to mean that human learning is intrinsically not information-to-learner 

communication but teacher-to-learner, or human-to-human, communication. 

Keywords: video materials, teachers’ image, cognitive science, MOOCs 

1. Introduction

Typical online learning video materials such as MOOCs (massive open online courses) often include 

teachers’ moving images along with learning contents such as lectures and visual slides. From the 

perspective of cognitive science, although teachers’ images apparently distract learners’ attention 

from the essential contents of the lecture, why are they included in many learning videos? 

My colleague and I demonstrated that learners watch teachers’ movements while learning 

from video materials (Kishimoto & Shimada, 2017). In this study, undergraduate students (N=12) 

watched three types of 4-minute video materials: moving images, still images, and no images of 

teachers. They were asked to watch video materials such as e-learning programs or TV programs. 

While watching, their eye movements were measured by the eye-tracking system. From the results 

of the fixation frequency in the moving image condition, the average ratio of the fixation frequency 

on the teacher’s image to the visual slide was 23% to 77%. The ratio of fixation on the teacher’s 

image was significantly higher than that of the still image condition (10%) (p=.004, d=1.05). Results 

of the total fixation time showed the same pattern. The results suggest that online learners derive 

some amount of information from teachers’ moving images as well. 

This study investigated learners’ subjective need for teachers’ moving images in online 

video materials. The results of the eye-tracking study described above indicate that learners pay 

attention to teachers’ moving images, but it is not clear whether learners control their attention 

consciously or not. The conscious attention to teachers’ movements is important according to the 

following two studies. First, in considering the learning videos as service materials, some service 

studies (e.g. Churchill & Surprenant, 1982) indicate that expectations, which are considered a 

subjective requirement, affect service satisfaction. This satisfaction can be a determinant to whether 

learners continue learning or not by using the materials. Second, from a theoretical perspective, there 

is congruity between conscious expectation and unconscious behavior. The dual-process theory (e.g. 

Kahneman, 2011), which is a model of human cognition, claims that the human cognitive system 

comprises two parts: System 1 and System 2. System 1 works unconsciously and automatically. 

Ding, J. et al. (Eds.) (2018). Work-in-Progress Poster Proceedings. 26th International Conference on Computers in 
Education. Philippines: Asia-Pacific Society for Computers in Education.
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Figure 1. Captured image of the online video material. 
 

System 2 works consciously and can be controlled. Studying the differences between the two is 

theoretically important to understanding the need for teachers’ moving images in online learning 

material. 

 

 

2. Materials and Methods 
 

The participants of this study were 124 university students. They were enrolled in a teacher 

education program in Japan and had taken up a course on “developmental and educational 

psychology,” which was a prerequisite for their graduation. In this course, they watched online video 

materials on the following four topics as a course requirement: causal attribution and motivation, 

development, inferential statistics, and educational assessment. The length of each video was about 

60 minutes. The teacher’s moving image was included as shown in Figure 1 in all the videos. The 

teacher in all the videos was the same person. 

In the last class of the course, 109 students answered 15 questionnaire items, which included 

4 items related to teachers’ images, as described in Table 1. They were required to score the items on 

a five-point scale from “1: clearly no” to “5: clearly yes.” Analysis was conducted on the responses 

of 87 students (Gender: male=41, female=42, unknown=4; Age M=20.1, SD=0.58). 

 

 

3. Results 
 

The results as described in Table 1 show that about half the students (52%) showed a positive 

evaluation of including teachers’ moving images. Only 11% had a negative opinion while the 

remaining students (37%) held a neutral position. The mean score of the ratios is 3.61, which implies 

that students’ response was overall positive. The results of the t-test for each score in which null 

hypothesis was M=3 were all significant (p<.01). Cohen’s ds revealed that the effect sizes were from 

medium to large. 

 

 

4. Discussion 
 

These results suggest that learners subjectively require teachers’ moving images when learning from 

online video materials. Considering the results with the data from previous studies, described in the 

introduction, learners probably use teachers’ moving images both consciously and unconsciously to 

understand the material. From the perspective of service expectation, adding teachers’ moving 

images probably enhances satisfaction level. 

 Of course, these suggestions should be reassessed from other viewpoints. Since this is a 

work-in-progress, I aim to analyze students’ learning logs. In the same course of this study, the next  
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Table 1 

Questionnaire Items and the Ratio of the Answers 

 1. 2. 3. 4. 5. Mean t d 

I can understand the contents better with the 

teacher’s moving image than without it 

.00 .08 .30 .40 .22 3.76 7.96** .86 

My motivation to learn is enhanced with the 

teacher’s moving image than without the image 

.01 .09 .45 .28 .17 3.51 5.09** .55 

The learning material with the teacher’s 

moving image is comprehensively better than 

the one without it. 

.00 .10 .38 .29 .23 3.64 6.61** .68 

I can learn the material comprehensively 

without the teacher’s moving image. 

(Reverse item: The score was reversed.) 

.03 .10 .36 .32 .18 3.52 4.72** .51 

Mean .01 .09 .37 .32 .20 3.61 7.03** .76 

1. clearly no, 2. no, 3. neither yes nor no, 4. yes, 5. clearly yes 

**: p<.01 
 

year, students can choose contents with or without the teacher’s moving images. If the hypothesis 

that learners use teachers’ moving images both consciously and unconsciously is correct, they will 

no doubt choose the contents with the teacher’s moving images than those without it. In addition, I 

plan more investigation related to the theme. 

 One of the related issues is to examine the reason for the 11% negative response of students. 

In the past data, as described in the introduction, there were individual differences in participants 

watching the teacher’s moving image; in particular, it was observed that one of the participants 

never watched the teacher’s moving image. There is a possibility that some students do not need a 

teacher’s image. The reason is unclear, but it could be related to the individual’s attention capacity or 

learning style. 

Finally, we need to discuss the cognitive reason for learners using teachers’ moving images. 

The core question is, why do learners watch teachers’ images although the images deflect learners’ 

attention from the essential contents? One answer is that teachers’ moving images are also essential 

to their learning. Natural pedagogy (Csibra & Gergely, 2009) is a theory to support the hypothesis. 

The theory claims that ostensive cues, which are presented by teachers or parents, like eye contact, 

bring children into the learning mode in which they learn effectively. From this perspective, human 

learning is intrinsically not information-to-learner communication but teacher-to-learner, or 

human-to-human, communication. Figuring out the role of teachers’ moving images while watching 

online learning materials from a social perspective is an interesting prospect for e-learning research 

and should be investigated further to create more effective learning material. 
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