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Tell me and I forget, teach me 
and I may remember, involve 
me and I learn.

- Benjamin Franklin -

ABSTRACT
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VS

Desktop-based learning 
(Desktop Monitor)

VR-based learning 
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Memory Retention & Motivation on Different Medium
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Retrieved from: https://www.linkedin.com/pulse/talk-like-baby-alan-garcia

Ellis (2015) explained the differences in detail as “acquisition is the incidental process where 

learners ‘pick up’ a language without making any conscious effort to master it; whereas learning 

involves an intentional effort to study and learn a language” (p. 25).

VR may have a second language acquisition (SLA) function to learn a language subconsciously.
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A Second Language Acquisition

01. Introduction
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01. Introduction

CALL has been praised by many researchers for 
its usefulness as a tool for increasing cultural 
knowledge, language, and motivation 
achievement (Dunkel, 1991; C.-L. C. Kulik, Kulik, & 
Bangert-Drowns, 1990; J. A. Kulik, Kulik, & Cohen, 
1980; Waxman & Huang, 1996). 

Computer-Assisted Language Learning (CALL) 



The use of computers for language learning has 
been identified as a high potential medium for 
promoting the acquisition of new with its 
capability in provisioning several 
communicative activities, reducing learning 
anxieties and stress, and providing repeated 
lessons. (Lai & Kritsonis, 2006). 
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Retrieved from :https://www.ea.com/games/simcity
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01. Introduction

Advantages of Learning Language through Computer



The use of computers for language learning has 
been identified as a high potential medium for 
promoting the acquisition of new with its 
capability in provisioning several 
communicative activities, reducing learning 
anxieties and stress, and providing repeated 
lessons. (Lai & Kritsonis, 2006). 
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01. Introduction

Advantages of Learning Language through Computer

HOWEVER,
Using a desktop display may cause disturbance to concentration and negatively impact the motivation for 

studying due to a lack of immersion (Kim, Rosenthal, Zielinski, and Brady, 2012)



Different method of displays can generate the different levels of immersion.
It can also affect memory retention (E. A. Johnson, 2010) and motivation 

(Duffy & Jonassen, 2013; Rose & Billinghurst, 1995)
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01. Introduction

Desktop Monitor Virtual Reality HMD



01. Introduction

Virtual Reality HMD

VR keeps students motivated, they play 

an active role in learning process, 

provision of learning autonomy, and 

high immersion (Bricken & Byrne, 1993; 

Loftin, Engleberg, & Benedetti, 1993; 

Regian, Shebilske, & Monk, 1992). 
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Why VR?



Because Virtual Reality (VR) has many advantages to overcome drawbacks of
desktop monitor, VR has been the trend in many fields.
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Retrieved from : https://inflight-vr.com/

Retrieved from: https://www.vrcircle.com/infiniti-shows-off-their-vr-q60-concept-car-at-pebble-beach/

Retrieved from: http://ictsmksematan.blogspot.com/2013/02/contoh-assessment-immersive-multimedia.html

01. Introduction

Why VR?



E. A. Johnson (2010) compared various 
media (non-VR vs. VR) capable of 
immersion level generation. A shutter 
glass with tracking sensors was used at 
the head to create an immersive 3-D 
environment. A correlation was found 
between spatial memory and presence 
due to a higher immersion level 
offering greater impact on the spatial 
memory. 

Memory Motivation
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01. Introduction

Spatial Presence

Bonde et al. (2014) introduced the VR 
Labster, which is a virtual chemistry 
laboratory, with comparisons to lectures 
and traditional learning. Participants 
who used the virtual reality laboratory 
demonstrated a 14% increased 
performance compared to students who 
followed a traditional lecture for 
learning 



Bliss, Tidwell, and Guest (1997) introduced VR for training 
firefighters to acquire and display knowledge about spatial 
navigation in an unfamiliar place. They compared the 
blueprint, VR, and no training conditions to investigate which 
approach is the most effective for firefighter training, and 
hypothesized the VR exploration method would be the best 
training tool because 3-D displays provide more visual and 
the top spatial information than 2-D displays. However, 
opposite to his hypothesis, the blueprint performed best for 
the task of navigation time as well as for the number of 
wrong turns. They explained this result because firefighters 
are more familiar with using a blueprint, and the data was 
limited due to a low number of test samples with only 10 
participants. 
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Spatial Presence in Simulation 

02. Literature review I (Memory)



Freelance journalist → 2006 U.S.A. Memory Champion

Retrieved from: http://worldkings.org/news/world-brain-academy/top-20-people-with-the-worlds-best-memory-p3-joshua-foer 13

02. Literature review I (Memory)

Memory of Loci Increases Spatial Memory 

Joshua Foer



Freelance journalist → 2006 U.S.A. Memory Champion

Retrieved from: http://worldkings.org/news/world-brain-academy/top-20-people-with-the-worlds-best-memory-p3-joshua-foer 14

02. Literature review I (Memory)

Memory of Loci Increases Spatial Memory 

Joshua Foer

How?
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02. Literature review I (Memory)

Method of Loci
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2-D 3-D

Which one can you more recognize and easy to memorize?

02. Literature review I (Memory)

Correlations between spatial presence and memory
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* SZABÓ, KLÁRA. (2011). VIRTUAL REALITY FOR LANGUAGE LEARNING: AN INTERNATIONAL ON-LINE PROJECT. The Second International Conferen

ce on e-Learning, 29-30. 

Enjoyable Environment*

Visualization

Repetition

Autonomy

02. Literature review II (Motivation)



Merchant (2012)* analyzed the learning of chemistry concepts in a 3-D virtual 
reality environment through spatial instruction where learners could break apart a 
molecule or bond atoms to form a molecule enabling them to examine its bond 
angles virtually. He found that the students with 3-D molecule seemed better 
understanding of chemistry concepts and became more active learner.

18

Retrieved from: https://unimersiv.com/review/molecule-vr/

* Merchant, Zahira Husseinali. (2012). The impact of virtual reality-based learning environment design features on students' academic achievements: Texas A&M University.

Motivation as Active Learning 

02. Literature review II (Motivation)



First, there may be a correlation between spatial presence and enjoyment. Skalski and

Tamborini (2007) stated, “spatial presence is a driving component of media enjoyment.”

Second, spatial presence is associated with motivation. Research by Mikropoulos,

Chalkidis, Katsikis, and Emvalotis (1998) on the motivation of students towards virtual

reality as a tool in the educational process as well as towards virtual learning environments

in specific disciplines, examined students had a positive attitude towards virtual reality in

the educational process.

Third, enjoyment has a strong relationship with motivation. Teo et al. (1999) expressed

in their research how perceived enjoyment is a form of intrinsic motivation.
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Correlation between spatial presence, Enjoyment, and Motivation 

02. Literature review II (Motivation)



20

03. Research Model

Proposed Research Model



H1. During L2 learning, participants who are assigned to VR-based learning will report higher sense of spatial 
presence compared to participants who are assigned to desktop-based learning.

H2. During L2 learning, participants assigned to VR-based learning will experience increased memory retention 
compared to participants who are assigned desktop-based learning.

H3. A positive correlation exists between spatial presence and spatial memory.

H4. During L2 learning, participants who are assigned to VR-based learning will report higher enjoyment compared 
to participants who are assigned to desktop-based learning.

H5. During L2 learning, participants assigned to VR-based learning will report higher motivation compared to 
participants who are assigned to desktop-based learning.

H6. Positive correlations exist between spatial presence, enjoyment, and motivation during second language learning.

RQ1. Does the virtual reality have a latent second language acquisition feature? 
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Hypotheses and Research Question

03. Research Model
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Hypothesized Relations Between the Constructs 

03. Research Model



(2) Advising from two Korean class teachers(1) From Chapter 1 of Sogang Korean for the Beginner 

23

04. Method

Rationale for selecting Korean words



KOR 101 course 

15 students who had studied the Korean 
language for an average of 1.29 years

The “easy” words: hat, chair, bag, and floor. 
The “difficult” words: ceiling, mirror, heater, and vase

The difficulty of the test: 2.57 on average out of five
24

First Memory 
Test

Spatial 
Memory Test

10.25/ 20 10/ 20

04. Method

Pilot Test 



Desktop VS. VR HMD 

Each group had 32 participants per the condition

Experience 

Those who have any prior experience of learning the Korean 
language were eliminated 

Sixty-four university students 

(age 18 - 65, M = 27.28; SD = 8.02) were recruited, except 
two participants (doctor, English teacher)
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04. Method

Participants
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04. Method

The Experimental Procedure



Please, match the object with correct Korean character.  
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04. Method

Pre-memory Test



This is to prevent novel effect and to make them comfortable to use the device 
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04. Method

Tutorial Module



vs

32 participants 32 participants
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04. Method

Experimental Treatment 
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04. Method

Stimuli



Desktop VR 
(32 participants)

Immersive VR 
(32 participants)
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04. Method

Experiment



Please, fill out empty box with a number that you think the object was there.  

      

Spatial memory test 32

04. Method

Post-memory Test



Imagine Recognition Test Drawing the line 20 items 

Spatial Memory Test Write down the number 20 items

Spatial Presence  (α=.75, M = 5.17, SD = .92) 
seven questions related to spatial cognition allowing 
for physical aspects to be considered (Biocca, 1997) 

“The classroom seems to be more 
like,” “The module that I 
participated seems to be spatially 
immersive,” “I can feel the space,” 

7-point Likert scale (1=Strongly 

disagree; 7= Strongly agree)

Enjoyment  (α=.91, M= 5.58, SD =.93) 
six adjectives representing enjoyment (Tamborini et 
al., 2010) and modified for a language learning 
context. 

“entertaining,” “interesting,” 
“enjoyable,” “fun,” “exciting,” and 
“satisfying.” 

7-point Likert scale (1=Strongly 

disagree; 7= Strongly agree)

Motivation (α=.85, M= 4.83, SD = 1.16) 
six questions. To look at which motivations influence 
learning, it is critical to see both types of motivation 
(Teo et al., 1999). 

“After interacting with the program, 
I want to learn Korean more,” “After 
interacting with the program, I am 
confident in learning Korean 
vocabulary,” and “I prefer to learn 
Korean with the program than 
attending school,” 

7-point Likert scale (1=Strongly 

disagree; 7= Strongly agree)
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04. Method

Questionnaire



SPSS (version 21) and AMOS (version 21) were used. A total of 64 people participated in the
experiment, and among these participants, six responded with a minimum of 4 for the question,
“How much do you know Korean?” These participants were excluded from the data analysis.

Therefore, 58 participants were used: desktop condition(N = 30) and VR condition (N = 28).
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04. Method

Data Analysis 



(Post-Test)    - (Pre-Test)  =  Memory

Spatial Memory Test     - Image Recognition Test  =  Memory

Please, fill out empty box with a number that you think the object was there.  

      

Please, match the object with correct Korean character.  

 

- = Memory
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04. Method

Memory
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05. Results

Media Effects in VR: Test of H1, H4, H5 



H1. During L2 learning, participants who are assigned to VR-based learning will report higher sense of spatial 
presence compared to participants who are assigned to desktop-based learning. 

H4. During L2 learning, participants who are assigned to VR-based learning will report higher enjoyment 
compared to participants who are assigned to desktop-based learning.

H5. During L2 learning, participants assigned to VR-based learning will report higher motivation compared to 
participants who are assigned to desktop-based learning. 

Supported

Supported

Supported
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05. Results

ANOVA TEST
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05. Results

Memory Retention in VR: Test of H2 



H2. During L2 learning, participants assigned to VR-based learning will experience increased memory retention 
compared to participants who are assigned desktop-based learning.

Supported
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05. Results

ANCOVA TEST
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05. Results

Correlation Between Spatial Presence and Spatial Memory 



H 3. A positive correlation exists between spatial presence and spatial memory.

Linear Regression 
Spatial presence significantly predicted memory, B = .26, t (2, 56) = -.43, p = .67 as well as explained a 
significant proportion of the variance in memory, R2= .07, F (1, 56) = 4.07, p < .05. Thus, H3 is supported.

Supported
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05. Results
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05. Results

Correlation Between Spatial Presence, Enjoyment, and Motivation 



H6. Positive correlations exist between spatial presence, enjoyment, and motivation during L2 learning. 

   

Figure 1. Correlations Between Each Variable 

Supported
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05. Results
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05. Results

Structural Equation Model 
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05. Results

RQ 1. Does the virtual reality have a latent second language acquisition feature? 
Partially

Supported 
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05. Results

RQ 1. Does the virtual reality have a latent second language acquisition feature? 
Partially

Supported 
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05. Results

RQ 1. Does the virtual reality have a latent second language acquisition feature? 
Partially

Supported 



Note. *p < 0.05, **p < 0.01, *** p < 0.001
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05. Results

RQ 1. Does the virtual reality have a latent second language acquisition feature? 
Partially

Supported 



➢ This is not a surprising result as there is a great deal of research supporting the notion that spatial presence is high 
if the immersion level is high (Bricken, 1991; Dede et al., 1996; E. A. Johnson, 2010; Katz & Halpern, 2015)

Fully immersive environment with the following factors (Kim et al., 2012)
✓ Simulation must have interaction.
✓ Simulation must have familiarity (Mania & Chalmers, 2001). 
✓ First-person perspective must utilized to increase the immersion level 
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06. Discussion

VR increases memory 

➢ The memory score in VR (7.64 greater) is higher than that in desktop even though spatial presence does not
directly affect memory retention in VR.

➢ When the path analysis was conducted for the VR condition, it did not suggest a significant difference. It is argued 
that spatial presence is one of the factors to affect memory retention, but not always in the expected direction in 
VR (Groom, Bailenson, & Nass, 2009). 

➢ Remembering VS. Memorizing. ‘Method of Loci’ is more memorizing process. 
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06. Discussion

VR increases motivation 

➢ With a high immersive environment, allowing autonomy for learners to control themselves can increase 
motivation (Ho & Crookall, 1995), 

➢ Enjoyment is moderating the spatial presence to motivation path.

➢ Enjoyment makes learners reduce stress or fear when practicing a language. Motivation is increased when 
people enjoy a task (Deci, 1972). 

➢ H6 and RQ1 showed a strong correlation between spatial presence and motivation. 

➢ K. M. Lee (2004) asserted that the more spatial cues the medium offers, the more attentive and motivated 

users would be. 



“I think this language learning program was effective to learn a language?” 

VR (5.79) > Desktop (4.97)

out of a 7 on the Likert scale. 
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06. Discussion

VR is a good language learning tool 



Immersive VR could not adequately explain what makes the ‘Method of Loci’ possible because spatial 
presence failed to show direct impact on memory retention. Although the memory retention in immersive 
VR was higher than that in desktop, and media effects such as spatial presence, enjoyment, and motivation 
were also higher in VR, the exact cause of increase memory retention could not be concluded. Thus, 
additional research is required to find a factor affecting memory.
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06. Discussion

VR is a good language learning tool 



2. the memory test conducted in the experiment was measuring only short-term memory.

1. Learning words cannot be referred to as a full language learning activity as learning a 

language requires many processes, such as memorization, learning grammar, speaking 

practice, and drills in situations. 
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06. Discussion

Limitations



<

Desktop-based learning VR-based learning
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06. Discussion

VR is an Effective Medium for the Language Learning
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