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Abstract 
This paper examines the impact of employing an assistive humanoid robot in acquiring and retaining grammar among 
English as a Foreign Language (EFL) learners. To this end, forty-eight Iranian young male students (between 11 to 15 
years old) were equally divided into three groups: RALL (Robot-Assisted Language Learning), GBLL (Game-based 
Language Learning), and the control group. While the teacher, the textbook, and teaching materials were identical in 
all groups, a set of similar games were played only in the RALL (with the participation of the NAO H21 robot) and GBLL 
groups. A 20-item grammar pre-test was taken at the beginning of the classes. Overall, a total of ten intervention 
sessions (each lasting for 60 minutes), 15 (each lasting for 90 minutes), and 15 (each lasting for 120 minutes) were 
respectively administered for the RALL, GBLL, and control groups. At the end of the treatments, the acquisition and 
retention of grammar were evaluated through immediate (at the end of class) and delayed post-tests (two weeks later), 
correspondingly. The results of descriptive statistics and ANOVA indicated that the RALL group outperformed the two 
groups in the immediate and delayed post-tests. The students in the RALL group had a very positive attitude toward 
robot presence in the class and scored higher on the post-test. This study suggests that RALL can be very beneficial in 
assisting teaching EFL classes. The results of the current innovative study can equally yield important implications for 
language education and social robotics fields and further contribute to providing clear evidence of the impacts of RALL 
on Iranian young learners’ English grammar acquisition. 

Resumen 
Este documento examina el impacto de emplear un robot humanoide de asistencia en la adquisición y retención de la 
gramática entre los estudiantes de inglés como lengua extranjera (EFL). Con este fin, cuarenta y ocho jóvenes 
estudiantes varones iraníes (entre 11 y 15 años) se dividieron por igual en tres grupos: RALL (aprendizaje de idiomas 
asistido por robot), GBLL (aprendizaje de idiomas basado en juegos) y el grupo de control. Mientras que el profesor, el 
libro de texto y los materiales didácticos eran idénticos en todos los grupos, solo en los grupos RALL (con la participación 
del robot NAO H21) y GBLL se realizó un conjunto de juegos similares. Se tomó una prueba previa de gramática de 20 
ítems al comienzo de las clases. En general, se administraron un total de diez sesiones de intervención (cada una con 
una duración de 60 minutos), 15 (cada una con una duración de 90 minutos) y 15 (cada una con una duración de 120 
minutos) respectivamente para los grupos RALL, GBLL y control. Al final de los tratamientos, se evaluó la adquisición y 
retención de la gramática a través de post-tests inmediatos (al final de la clase) y diferidos (dos semanas después), 
respectivamente. Los resultados de las estadísticas descriptivas y ANOVA indicaron que el grupo RALL superó a los dos 
grupos en las pruebas posteriores inmediatas y tardías. Los estudiantes del grupo RALL tenían una actitud muy positiva 
hacia la presencia de robots en la clase y puntuaron más alto en la prueba posterior. Este estudio sugiere que RALL 
puede ser muy beneficioso para ayudar a impartir clases de inglés como lengua extranjera. Los resultados del innovador 
estudio actual pueden igualmente generar implicaciones importantes para la educación de idiomas y los campos de la 
robótica social y contribuir aún más a proporcionar evidencia clara de los impactos de RALL en la adquisición de la 
gramática inglesa de los jóvenes iraníes. 

Introduction 
Today, owing to the proliferation of various technologies, the world is witnessing a radical revolution in 
numerous aspects of daily life (Jeno et al., 2019). In this setting, robots have played a critical role in the 
world for decades and have increasingly mushroomed to enhance human efficiency in personal and 
professional life (Engwall et al., 2021). Robots’ uses and applications seem endless, and experts are forging 
ahead with designing and developing various kinds of robots to be used in diverse areas. The use of robots 
is rapidly expanding and is no longer limited to engineers or manufacturers. The advent of this cutting-edge 
technology has opened new doors in a wide range of social, cultural, clinical, and educational areas in 
different countries around the world, including Iran, a “technologically-savvy country” (Alemi et al., 2014a, 
p. 1).  
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In recent years, the Social and Cognitive Research Group at the Center of Excellence in Design, Robotics, 
and Automation (CEDRA) from Sharif University of Technology in Iran has designed several social robots for 
different clinical applications, entertainment, as well as educational purposes (e.g., Alemi et al., 2014a; 
2014b; 2017; 2020; Meghdari et al., 2018a; 2018b; 2019). In all cases, it was evident that social robots 
were beneficial and improved the participants’ overall social performance and learning capabilities (see 
Figures 1 & 2). 
 

 

 

 

 

 

Figure 1 Robot performing Islamic prayer 
(Meghdari & Alemi, 2018) 

Robots teaching and performing an Islamic prayer to 
young Iranian girls (Alemi et al., 2020) 

 

    

Figure 2 Social robots teaching sign language to 
deaf children (Meghdari et al., 2019) 

Presence of robots in a hospital 
(Alemi et al., 2014b) 

Using NAO robot to teach 
English to students with 

Down syndrome (Alemi & 
Bahramipour, 2019 

To be more specific concerning the education domain, the use of assistive social robots is developing very 
fast in the world. Moreover, during the past years, social robots have increasingly been used in the field of 
language pedagogy in Iran (Figure 3). Robots provide a vast host of benefits within the language education 
domain in which, it seems, RALL will be shortly as pervasive as Computer Assisted Language Learning (CALL) 
and Mobile Assisted Language Learning (MALL) . Research on the use of social robots is at a relatively 
nascent stage, and there is still a need for more interdisciplinary or multidisciplinary studies in social robotics 
(Alemi et al., 2020). Against this backdrop, the present study attempts to contribute to the research on 
RALL by observing the impact of social assistive humanoid robots in the acquisition and retention of English 
grammar among young Iranian EFL learners.  
                                                                           

 

 

 

Figure 3 
Robot-Assisted Language Learning (RALL) 

among teenage girls in a high school in Tehran 
Robot-Assisted Language Learning (RALL) among     

kids in a kindergarten in Tehran 



Th
is

 is
 a

n 
op

en
-a

cc
es

s 
ar

tic
le

 d
is

tr
ib

ut
ed

 u
nd

er
 t

he
 t

er
m

s 
of

 a
 C

re
at

iv
e 

C
om

m
on

s 
A
tt

ri
bu

tio
n-

N
on

C
om

m
er

ci
al

-S
ha

re
A
lik

e 
4.

0 
In

te
rn

at
io

na
l (

C
C
 B

Y-
N

C
-S

A
 4

.0
) 

lic
en

se
.

MEXTESOL Journal, Vol. 47, No. 3, 2023 3 

Literature Review 

The significance of grammar  

Grammar is “a set of rules specifying the correct ordering of words at the sentence level” (Nunan, 2003, p. 
8). Richards and Rodgers (2001) defined it as “the rules by which words change their forms and are 
combined into sentences” (p. 705). There has always been a long debate over the necessity and significance 
of grammar to be taught in second/foreign language classrooms. In this regard, stakeholders posited various 
views. Although grammar instruction has failed to win the favor of some during the past decades, many 
researchers (Ellis, 2006; Nunan, 2003) have believed in its significance and viewed it as the basis of the 
four primary skills in language learning (i.e., listening, speaking, reading, and writing). Grammar is 
considered an integral part of second language instruction, a lack of which will lead to inefficient language 
users who cannot communicate effectively (Singh et al., 2017; Wei et al., 2018). 
Accordingly, diverse methods and approaches have been proposed to integrate grammar into language 
education. In many parts of the world, grammar is still taught deductively in teacher-centered classrooms, 
and the learners are asked to memorize a set of rules. This practice often leads to learners who, despite 
mastering a variety of grammatical rules, cannot communicate effectively in various sociocultural contexts 
or are unable to produce new grammatically correct sentences in different situations (Castañeda & Cho, 
2016; Liu, 2009). Moreover, a distinction between language use performance (ability to communicate) and 
language usage competence (mere knowledge of the language)  
This situation can be observed in the EFL context of Iran. Like many other Asian countries, many EFL 
students in Iran still have difficulty producing grammatically correct sentences. This problem may arise from 
linguistic differences between learners’ mother tongue and English. The decontextualized grammar 
presentation in the Iranian English textbooks may be another reason since this isolated and meaningless 
treatment of grammar leads to students who have a good command of the grammatical rules of the 
language, but who cannot express themselves in a new and realistic situation (Parvin &Yarahmadzehi, 
2018). Grammar instruction enables the students to attain linguistic competence (knowledge of the 
language), so its instruction in EFL classrooms plays a vital role. 

Game-based learning  

During the past years, many scholars and instructors have turned attention to the use of games to inspire 
language learners and motivate them to learn more (Hung et al., 2018; Lin et al., 2018). Playing games 
appear to be one of the basic features of human beings; it can be argued that they trace back to the early 
history of humanity. Games are also conceived to be an alternative to the old conventional approaches to 
education which can aid the acquisition of both knowledge and skills (Proske et al., 2014; Van Eck, 2006). 
Although some may still frown upon games and consider them a waste of time, it seems that games are the 
best way to make learning a fun activity by raising interest and motivation, as well as fostering a genuine 
engagement in the students (Denis & Jouvelot, 2005; Hamari et al., 2016; Kim et al., 2018).  
Games provide “a high-quality multisensory rendering environment” (Ke et al., 2019, p. 1) which can 
improve motivation, cognition, and learning (Chen et al., 2019; Connolly et al., 2012; Ke, 2016). 
Nevertheless, despite this intrinsic connection between games and learning outcomes, games were not 
common in the education domain in general and language pedagogy in particular until a few decades ago. 
Abt (1975) first discussed the general idea of using games for educational purposes in his book “Serious 
Games” and paved the way for their spread into different fields of study.  
Games soon found their way into language pedagogy, and different practitioners were interested in using 
them. For instance, Wright et al. (1984) claimed that “language learning is hard work. Effort is required at 
every moment and should be maintained over a long period. Games may help and encourage many learners 
to sustain their interest and work.” (p. 4). It seems that games can do this. Many educators have reported 
that games can assist learners in language learning. They can distract the learners’ attention from possible 
difficulty of a task, motivate them to learn more, let them enjoy the learning process, and provide a relaxing 
and stress-free environment. According to Plass et al. (2020), the main feature of game-based learning is 
increasing interest. Also, Ke et al. (2019) point out that both learning and games are “challenging, time-
intensive, and interactive processes that require cognitive effort and willingness to acquire new knowledge 
or skills” (p. 1). Learners can monitor and evaluate their improvement through the feedback they receive 
while playing games (Dempsey et al., 2002; Wouters et al., 2013), which in turn boosts learner autonomy. 
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Robot-assisted language learning (RALL) 

Language instructors and researchers have utilized different procedures and methods to engage learners 
and expose them to authentic learning material. Although the best possible way appears to be real face-to-
face interaction with native speakers of the language, this may be hard to achieve in EFL contexts (for 
instance, in Iran). During the past years the use of advanced technologies such as computers, mobiles, and 
tablets has gained momentum and popularity among language educators (Alemi, 2016), and their observed 
benefits and advantages have revolutionized language instruction.  
For a long time, the world was obsessed with CALL and MALL to help learners develop different language 
skills. Although computers and mobile-based applications seem helpful for language learning, they have 
some limitations. The most critical drawback is the lack of interactive communication (Purarjomandlangrudi 
& Chen, 2020), which has caused a shift in attention to other forms of technology to be employed in language 
pedagogy. It was from the mid-2000s that social robots found their way into the realm of language 
education, and gradually RALL evolved. Robots are captivating pieces of technology that offer various 
advantages such as flexibility, repeatability, humanoid appearance, an ability to express emotions, and 
resultant improved learning outcomes (Kubilinskiene et al., 2017). They also allow the learners to actively 
participate in the learning process, instead of being passive receivers of knowledge from instructors (Bers, 
2008).  
Moreover, language education is a social process compared to other technology-assisted language learning 
types. Robots are perfect partners for communication in language classes (Alemi et al., 2020). In this regard, 
different advantages of using robots in language instruction have been described in the literature. First and 
foremost, robots can interact and socialize with the learners and are very efficient in building social relations, 
a feature almost absent in the other forms of technology used in language instruction (e.g., computers, 
tablets, or smartphones). Robots are considered great teacher assistants to aid the teacher in teaching. 
They are intelligent devices that can repeat themselves as often as needed without becoming tired. They 
are also considered a great source of motivation for the learners by decreasing anxiety levels. Also, their 
humanoid appearance makes the learners accept them more fully as a natural teacher assistant who can 
engage the learners in the process of instruction. In addition, robots are flexible and adaptable. Therefore, 
they can be easily programmed and adjusted based on the learners’ knowledge level, gender, or age (Alemi 
et al., 2014a; 2017).  
A state-of-the-art review of the literature on RALL (Connolly, et al., 2012) shows that robots contribute to 
more effective language learning. The ability of social robots to teach language skills is well-documented in 
assisted learning, and common findings suggest that students’ learning gains via RALL are higher, more 
permanent, and durable than non-RALL approaches. For instance, the study by Alemi et al. (2014a) indicated 
that RALL had a favorable effect on Iranian young EFL learners’ vocabulary acquisition and retention. RALL 
studies are not, of course, limited to young learners. In this regard, the study by Engwall and Lopes (2020) 
indicated that RALL increased interaction and collaboration among 33 adult second language learners. 
Regarding reading skills, robots have also proved themselves to be efficient teacher assistants. For example, 
Hsiao et al’s (2015) study showed improvements in the reading ability and interest of 57 Taiwanese 
kindergarten children in the presence of a robot. Some studies reported RALL’s positive impact on speaking 
skills. The study by Wang et al. (2013) showed that employing an educational assistive robot could 
dramatically increase the bi-directional English language learning of 63 Taiwanese fifth-grade students. The 
robot as a tangible learning companion positively impacted the learners’ learning motivation, confidence 
level, and engagement in the lesson. For example, Iio et al. (2019) focused on the impact of RALL on nine 
female Japanese adult university students, and the pre-and post-tests revealed improvement in their 
English-speaking skill.  
However, few studies have investigated the impact of RALL on the grammatical knowledge of second 
language learners. For example, Lee et al. (2011) claimed that RALL significantly improved Korean young 
EFL learners’ grammatical skills. Herberg et al (2015) also reported a generally positive impact of RALL on 
the grammar acquisition of 33 primary school children from Singapore. To the best of the present 
researchers’ knowledge, no study has ever examined the impact of RALL on second language learners’ 
grammar knowledge in the context of Iran. Therefore, the main objective of the current study was to 
investigate the influence of employing a humanoid assistive social robot in the acquisition and retention of 
English grammar among young male Iranian EFL learners as measured by their scores on pre-test and 
immediate and delayed post-tests. To do so, we compared the robot-assisted and game-based language 
learning strategies as they both seem attractive to the learners and can fully engage them during class 
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activities. Accordingly, students’ performance concerning the acquisition and retention of grammar in the 
RALL group was compared to the GBLL and control groups. The following research question was put forward: 

• Is there any significant difference between RALL, GBLL, and control groups in the acquisition and 
retention of English grammar among young Iranian EFL learners?  

Method 

Participants 

A total of forty-eight male students, ranging in age between 11 to 15 years old (mean age of 13) from a 
private English institute in Tehran took part in this study. They were selected based on availability. However, 
we ensured that all of them were of the same intermediate level of language proficiency and from the same 
language institute. This selection of participants was related to the notion of robot acceptance. Robots are 
more freely accepted at this age, and the learners accept them as real counterparts in learning (Engwall et 
al., 2021). The participants were divided into groups (each with 16 members): the RALL group (See Figure 
4), the GBLL group, and the control group. None of these students had seen or interacted with a social robot 
previously and their first language was Persian. The human teacher taught the students in the RALL group 
with the help of an assistive social robot through games. In the GBLL group, the human teacher taught the 
same content through games. In the control group, the students were taught the same content through 
conventional teacher-centered grammar lessons by the same teacher. It also needs to be noted that 
informed consent (considering they are minors provided that their faces get blurred) was obtained orally as 
there is a cultural and political concern with signing documents in Iran. 

 

 

 

 

 

 

 

Figure 4. An image of the RALL group in the institute (the teacher, the students, and 
the Nima robot) 

Instruments 

The humanoid robot  
A humanoid, social, and programmable robot named NAO H21 (Figure 5), designed and made by Iran 
(http://www.aldebaran-robotics.com/en-link), was used in this study. In the present study, this kid-sized 
robot was localized and renamed Nima (an Iranian name for boys) for better and friendlier interaction with 
children. The robot was programmed for many scenarios and games to be applied in the classroom (see 
Table 1 for more information on specific features of the robot).  
It must be noted that before taking the robot to the actual classroom, it was piloted in the CEDRA laboratory 
of Sharif University of Technology. This programming was done with the cooperation of engineers of the 
robotic laboratory session by session before starting each class. Also, it needs to be mentioned that an 
operator, with a doctorate in robotics from Sharif University of Technology (CEDRA laboratory), joined every 
class session to support the team and help the group in case of any possible problem. This operator did not 
play any role in the class activities or teaching.  
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Feature Information 

Height 57.3 cm 

Width 31.1 cm 

Depth 27.5 cm 

Weight 4.3 kg 

Motion Omni-directional walking 
Whole-body movement 

Vision Two 920p cameras 

Audio 
Four microphones 
Voice recognition 
Text-to-speech ability 

Connectivity Supports Wi-Fi and Ethernet 
Infrared transceivers in the eyes 

Software The visual graphical programming language of Choregraphe 

Table 1: Main features of the humanoid robot 
 

 

 

 

 

  

 

Figure 5. NAO Robot (Nima) H21 version 

Choreograph program  
The visual graphical programming language used in the Nima robot was Choregraphe (see Figure 6). In 
order to create the movements and behaviors of the humanoid robot, we used this user-friendly software. 
New movements and modules were developed alongside the library of pre-established behaviors. Although 
the Nima robot had assisted the teachers in many games during the lessons, they had to combine many 
different movements to reach the final desired movement.  

 

 

 

 

 

 

 

 

Figure 6: A sample of created action on the Choregraphe program 
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Sometimes we had to make some modifications, but the movement library was insufficient. Then we had to 
use Curve Editor, and some moves were edited and fine-tuned in Python scripts. Choregraphe also allowed 
for adjustments in the pace of talking, pitch, voice, and various sequencing of different movements. It is 
indeed a great software allowing connection in the macroscopic form of high-level behaviors to effortlessly 
improve multipart software for this robot by its 25 degrees of freedom. It also provides the capability to 
fine-tune complex joint or Cartesian motions.  

Games 
In the present study, games were used both in the RALL (with the help of the Nima robot) and GBLL (only 
between the teacher and the learners) groups (Figure 7). The games included a board game, hot potato 
game, game shopping, and verb ball toss, all taken from the ESLgamesplus website 
(https://www.eslgamesplus.com). The control group, however, did not use any games during instruction, 
and English grammar was taught deductively through the use of multiple repetitions and drills present in 
the book or designed by the teacher. 

 

 

 

 

 

 

 

Figure 7 Sample board game to practice can/can’t Teacher, Nima robot, and the learners playing the Verb 
Ball Toss game 

Pre-test, post-test, and delayed post-test of grammar 
The current pre-test, post-test, and control group study investigated the impact of RALL on young EFL 
learners’ grammar acquisition and retention. The students were randomly assigned to RALL, GBLL, and 
control groups. At the start of the study, we gave all three groups a 20-item grammar test (Pre-test) based 
on Hey There 3A. This test could show the basic grammatical knowledge level of the young EFL learners. 
Later, at the end of the treatment sessions (Session 10), the same test was administered as the immediate 
post-test. Moreover, two weeks later, the counter-balanced version of the same test was administered as a 
delayed post-test to investigate the retention of the grammar knowledge of the learners.   

Data collection and analysis procedure  

The current study is a part of a larger study on the application of social assistive robots in grammar 
instruction among young EFL learners in Iran. The purpose was to investigate the impact of RALL on 
students’ grammar acquisition and retention. According to the language institute’s established syllabus, the 
instructional materials used for all three groups (RALL, GBLL, and control) were precisely the same and 
based on English Book Hey There 3A. Also, some supplementary materials were downloaded from the ESL 
library website (https://esllibrary.com) to teach some general grammatical items such as gerund verbs, 
can/cannot, could/could not, simple past, too much/too many, a few/a little/a lot of, question tags, and 
should/should not. The lesson plans and scenarios in all three groups were designed based on the 
aforementioned materials. The difference, however, was in the manner of presentation of the material.  
In the RALL group, the treatment was done in the learners’ regular classroom context to make the students 
feel comfortable. The students enjoyed simultaneous instruction of the human teacher and the assistive 
robot, accompanied by different games. In the GBLL group, the students were solely taught by the human 
teacher, and games were utilized to teach different grammatical points. Finally, in the control group, the 
students were taught based on the conventional teaching method and learned the materials through 
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repetition and different drills. Ten 60-minute sessions were given to the RALL group, fifteen 90-minute 
sessions to the GBLL group, and fifteen 120-minute sessions to the control group. It is clear that it took the 
control group the longest time to complete the syllabus. However, the same amount of teaching material 
took the shortest time to teach the RALL group students. 
Regarding the RALL group, we wanted the robot to sound natural and authentic to the students. To do so, 
different scenarios and lesson plans were separately designed for each class session to create a friendly 
class environment. It was crucial for the students to freely interact with the robot and consider it a real 
teacher assistant. Each scenario was pre-programmed and devised with different elements to make the 
instruction joyful and interactive. There were online interactive conversations between the human teacher, 
the robot, and the students during class.  

 

Figure 8. Nima robot and teacher encouraging and giving feedback 

In general, Nima the robot was scheduled to perform different roles such as gaming, encouraging, noticing, 
calling students’ names, playing music, dancing, and giving feedback to learners on their correct and wrong 
answers (Figure 8). The robot soon became a good friend, and the students were very attracted to it. Nima 
was programmed to call students for different purposes in the class, such as engaging, schemata activation, 
playing games, keeping noisy students quiet and motivating shy students. It was surprising for the students 
that the robot knew their names and could call them. The students found this so exciting and enjoyed 
interacting with the robot. Sometimes Nima the robot gave some hints to naughty students or made fun of 
them by calling them by name and saying things like: “Be quiet, Pooria (the student’s first name)” or “You 
are so cute, Alireza (the student’s first name). That is why I love you!”.  
One point to be considered is that Nima insisted on playing games with quiet or shy students. The robot 
called out their names and asked them to play games with him by this noticing action. When the student 
answered the teacher’s or Nima’s questions correctly during the class instructions, Nima clapped and gave 
feedback by saying very good or excellent. If not, Nima said, “No, it was not correct,” and gave recasting 
feedback by providing and modeling the correct answer. Also, Nima made some grammatical mistakes now 
and then, which ameliorated the class atmosphere by removing stress and anxiety. Nima could save some 
downloaded music to play for the learners while playing games in the class. The music accompanied Nima’s 
dance and clapping to attract the learners’ attention and was performed as applause to the winner group 
when playing games or when the students answered questions correctly. The students enjoyed dancing to 
the music, which enlivened the class atmosphere. Every time Nima called on students to answer a question, 
or while playing games, they did their best to answer correctly and get reward of the music and dance.  

Results 
Before the experiment, RALL, GBLL, and the control group took a pre-test. It was used to gauge participants’ 
learning and baseline knowledge. Descriptive statistics for the scores of different groups in the pre-test are 
presented in Table 2.   

 
Mean SD Skewness 

value  value  value Std. Error 

RALL group pre-test 7.75 2.18 -0.17 0.56 

GBLL group pre-test 6.94 2.52 -0.44 0.56 

Control group pre-test 7.63 1.71 -0.06 0.56 

 Table 2: Descriptive statistics of different groups in pre-test (N = 48) 



Th
is

 is
 a

n 
op

en
-a

cc
es

s 
ar

tic
le

 d
is

tr
ib

ut
ed

 u
nd

er
 t

he
 t

er
m

s 
of

 a
 C

re
at

iv
e 

C
om

m
on

s 
A
tt

ri
bu

tio
n-

N
on

C
om

m
er

ci
al

-S
ha

re
A
lik

e 
4.

0 
In

te
rn

at
io

na
l (

C
C
 B

Y-
N

C
-S

A
 4

.0
) 

lic
en

se
.

MEXTESOL Journal, Vol. 47, No. 3, 2023 9 

In order to make sure that the three groups did not significantly differ in their pre-test scores, a one-way 
analysis of variance (ANOVA) was run. The results (F (2, 45) = 0.657, p = .52) indicated that there was not 
any significant difference between the mean scores of the RALL group (M = 7.75, SD = 2.18), GBLL group 
(M = 6.94, SD = 2.52), and control group (M = 7.63, SD = 1.71) in the pre-test.  
Later, the students took the immediate post-test at the end of the treatments. This immediate post-test 
was done to measure the learners’ acquisition of grammar after the instructions. As shown in Table 3, the 
RALL group outperformed the two groups in the immediate post-test with a mean score of M = 19.94 (SD 
= 0.25). The GBLL group and control group passed this test with a mean score of M = 19.31 (SD = 0.95) 
and M = 18.94 (SD = 0.85) respectively. As can be seen, the lowest mean score on the immediate post-
test was attributed to the control group.  

 
Mean SD Skewness 

value value value Std. Error 

RALL group Immediate post-test 19.94 0.25 -1.09 0.56 

GBLL group Immediate post-test 19.31 0.95 -1.27 0.56 

Control group Immediate post-test 18.94 0.85 0.13 0.56 

Table 3: Descriptive statistics of different groups in immediate post-test (N = 48) 

In the next stage and two weeks after the end of the courses, the students in all groups took the delayed 
post-test of grammar. This delayed post-test was done to measure the grammar retention range of the 
three groups. As illustrated in Table 4, the RALL group scored the highest in this test with a mean score 
value of M = 19.75 (SD = 0.45). Next was the GBLL group, with a mean score of M = 17.81 (SD = 1.28). 
Finally, the control group was the last, with a mean score value of M = 17.19 (SD = 1.28). The results 
indicated that the students in the RALL group were the most successful in retention of grammar lessons 
taught during the course. Figure 9 illustrates the mean scores of the three groups in different tests to 
describe the findings better.  

 
Mean SD Skewness 

value  value  value Std. Error 

RALL group delayed post-test 19.75 0.45 -1.28 0.56 

GBLL group delayed post-test 17.81 1.28 -0.26 0.56 

Control group delayed post-test 17.19 1.28 -0.18 0.56 

Table 4: Descriptive statistics of different groups in delayed post-test (N = 48) 

 

 Figure 9: Estimated marginal means of different groups in different times 

Next, in order to investigate any difference between RALL, GBLL, and control group in the acquisition and 
retention of English grammar, a two way mixed-design ANOVA was used. More specifically, this ANOVA was 
used to examine the potential effect of time (a within-subjects independent variable), group (a between-
subjects independent variable), and also the interaction effect of time and group, as two independent 
variables (IV), on students’ English grammar (dependent variable).  
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At the outset of the analysis in this part, the assumption of univariate normality of ANOVA was investigated. 
In this regard, all the skewness measures were between -2 and +2, so the assumption of normality was 
tenable (Tabachnick & Fidell, 2013). Investigating the sphericity assumption that the F-statistic is valid and 
can be used to determine statistical significance, Mauchly’s test of sphericity (X2 (2) = .46, p = .02) showed 
that the assumption was not tenable. Because of the volition of sphericity assumption, the Greenhouse-
Geisser test, a statistical method of adjusting for lack of sphericity in a repeated measure ANOVA) was 
performed as recommended by Filed (2013) (See Table 5). Finally, Leven’s test of equality of error variances 
(tests of the null hypothesis that the error variance of the dependent variable is equal across groups) did 
not yield any significant results; consequently, this assumption was also satisfied.  
Two-way mixed ANOVA revealed that there were time effects (see Table 5), F (1.30, 58.56) = 1214.08, p 
= .00, partial eta squared of .96, which signaled a large effect, group effect, F (2, 45) = 7.60, p = .01, 
partial eta squared of .26, which showed a large effect, and finally a time × group interaction effect, F (2.60, 
58.56) = 3.90, p = .02, partial eta squared of .15 which also suggests a large effect (Cohen, 1988).  
 

Source Sum of 
Squares df Mean 

Square F Sig. 
Partial 

Eta 
Squared 

Time 

Sphericity 
Assumed 4179.60 2.00 2089.80 1214.08 .00 .96 

Greenhouse-
Geisser 4179.60 1.30 3211.63 1214.08 .00 .96 

Huynh-Feldt 4179.60 1.38 3020.53 1214.08 .00 .96 

Lower-bound  4179.60 1.00 4179.60 1214.08 .00 .96 

Time * group 

Sphericity 
Assumed 26.82 4.00 6.70 3.90 .01 .15 

Greenhouse-
Geisser 26.82 2.60 10.30 3.90 .02 .15 

Huynh-Feldt 26.82 2.77 9.69 3.90 .02 .15 

Lower-bound  26.82 2.00 13.41 3.90 .03 .15 

Error 

Sphericity 
Assumed 154.92 90.00 1.72    

Greenhouse-
Geisser 154.92 58.56 2.65    

Huynh-Feldt 154.92 62.27 2.49    

Lower-bound 154.92 45.00 3.44    

 Table 5: Tests of within-subjects effects 

Given the existence of the interaction effect, and to answer the research question, it was necessary to 
investigate this effect in more detail. As an interaction effect is the joint effect of two or more IV (here are 
time and group) on at least one dependent variable (here grammar knowledge) (Field, 2013; Pituch & 
Stevens, 2016), the presence of such an effect is significant since it tells us how our two IVs worked together 
to affect English grammar among Iranian young EFL learners.  
As can be seen in Table 6, in the immediate post-test, just RALL (M = 19.94, SD = 0.25) outperformed the 
control group (M = 18.94, SD = 0.85) (Cohen’s d of 1.60, suggesting a huge effect, Sawilowsky, 2009), 
whereas it did not outdo GBLL. Moreover, as it was found that there was no significant difference between 
the GBLL group and control group, we can conclude that RALL outperformed the GBLL and control group in 
advancing the students’ acquisition of grammar. In the delayed posttest, RALL (M = 19.75, SD = 0.45) 
outperformed both GBLL (M = 17.81, SD = 1.28) and the control group (M = 17.19, SD = 1.28). No 
significant difference was found between the performance of the GBLL group and the control group at the 
testing time. It is to be noted that, although all the groups had some attrition across time, the attrition for 
RALL was the smallest, and, as Bonferroni revealed, was statistically significant (see Table 6 and Figure 9 
above).  
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Time Mean 
Difference 

Std. 
Error Sig* 

95% CI 
Lower 
Bound Upper Bound 

Pretest 

RALL 
GBLL .813 .763 .88 -1.09 2.71 

Control .125 .763 1.00 -1.77 2.02 

GBLL 
RALL -.813 .763 .88 -2.71 1.09 

Control -.688 .763 1.00 -2.59 1.21 

Control 
RALL -.125 .763 1.00 -2.02 1.77 
GBLL .688 .763 1.00 -1.21 2.59 

Immediate 
posttest 

RALL 
GBLL .625 .265 .07 -.03 1.28 

Control 1.00* .265 .00 .34 1.66 

GBLL 
RALL -.625 .265 .07 -1.28 .03 

Control .375 .265 .49 -.28 1.03 

Control 
RALL -1.000* .265 .00 -1.66 -.34 
GBLL -.375 .265 .49 -1.03 .28 

Delayed post-test 

RALL 
GBLL 1.937* .380 .00 .99 2.88 

Control 2.562* .380 .00 1.62 3.51 

GBLL 
RALL -1.937* .380 .00 -2.88 -.99 

Control .625 .380 .32 -.32 1.57 

Control 
RALL -2.562* .380 .00 -3.51 -1.62 
GBLL -.625 .380 .32 -1.57 .32 

Table 6: Pairwise Bonferroni comparisons in different testing times 

Discussion 
The purpose of the present study was to investigate the impact of utilizing an assistive social robot in the 
acquisition and retention of English grammar among young Iranian EFL learners. The results indicated that 
RALL was very effective and could increase the learners’ overall acquisition and retention of grammar. 
Improvement in the acquisition of grammar in the RALL group might be attributable to the robot’s 
anthropomorphization by the young learners who conceived of it as a “co-learner or a playmate” (Kim & 
Tscholl, 2021, p. 2). However, the robot was not considered just a toy, but rather a real assistant teacher 
who supported the students while learning. The equally good results of the learners in the RALL group in 
the delayed post-test could be attributed to the theory of embodied cognition, which mainly posits that one’s 
cognitive function and perceptual processes are closely tangled with the body and physical interactions with 
the environment (Costello & Bloesch, 2017). It is postulated that the various physical and social interactions 
that the learners in the current study had with the Nima robot during the learning process led to a noticeably 
higher engagement level which finally caused a better acquisition and retention of grammar. As Glenberg 
(2010) noted, the main drawback of the conventional teaching methods is this lack of deep engagement. 
The students in the RALL group enjoyed learning, had fun interacting with the robot, and were actively 
involved in the games played during the class. These all may have led to the higher grammar acquisition 
and retention rates among the RALL group learners. 
The results of the current study also showed some improvements in the GBLL group. It seems that the 
existence of competition among the students and their engagement during games could have improved the 
students’ “flow experience” (Sitzmann, 2011; Tennyson & Jorczak, 2008), defined as “the ultimate outcome 
of deep engagement” (Chen et al., 2019, p. 1008) while playing games. Their motivation increased because 
of their sense of competition while playing the games, and tthis engaged them more in learning. Moreover, 
games could have improved the learners’ positive emotions and made grammar instruction easier. That may 
explain the improved performance of the students in the immediate post-test compared to the pre-test. This 
finding is aligned with Clark et al. (2011) and Erhel and Jamet (2013), who also reported the positive impact 
of game-based learning. 
Our findings, however, are not in line with Cagiltay et al. (2015), who reported that the presence of 
competition in a game-based language learning context did not exert any significant effect on learning. 
Similarly, Chen et al. (2018) also reported that game-based learning did not significantly affect the learners’ 
performance and learning outcome. They argued that students who compete in games while learning tend 
to focus more on performance. Therefore in a non-competition environment the main focus is on learning, 
which may affect the final scores and performance. 
In addition, although the students in the GBLL group scored higher on the immediate post-test, they did not 
perform very well on the delayed post-test, which can be a sign of a lack of genuine mastery and 
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understanding of the content. From the results of the present study, it can be contended that the feeling of 
competition experienced during playing the games may have prevented the students from focusing on the 
content of the lessons to be learned, which may have influenced the internalization process and retention 
of grammar. In fact, it seems that games were some kind of distractor to the students’ long-term retention 
of grammar in the long run. Some previous studies further confirmed this (e.g., Chen et al., 2018; Cheng 
et al., 2009; ter Vrugte et al., 2015). In this regard, teachers should help students to gain more from the 
games played in educational contexts by not having a mere focus on winning the game (Chen et al., 2019). 
 Regarding the control group in this study, their classes mainly revolved around a didactic triangle 
(Kansanen, 1999) comprised of the teacher, the learner, and the content to be taught. Learning occurred 
as a result of the interaction among these three constituents. In the present study, content refers to English 
grammar, and it seems that the teacher taught it based on her own teaching experience and qualification, 
interest, concerns, and general professional views and skills concerning instruction. Accordingly, the learners 
construed the content of the lesson according to their own beliefs, previous experiences, interests, and 
intellectual skills (Jean & Simard, 2011). In any case, great care needed to be taken to avoid rote learning 
and encourage meaningful learning of grammar among the students, which was simultaneously engaging, 
enjoyable, and motivating.  
However, based on the results of the current study, it can be concluded that the lessons and the teaching 
procedure in the control group were less effective in the retention of grammatical knowledge than in the 
GBLL and RALL group. Although the learners scored relatively better in the immediate post-test, their scores 
decreased greatly in the delayed post-test. This can suggest that the lessons could not motivate and engage 
the learners adequately, leading to a great loss in the retention of the content. Just like the 2321 Canadian 
students in Jean and Simard’s (2011) study, Iranian students in general and the participants in the current 
study may have also regarded grammar to be a boring subject. Therefore, it is advised that grammar should 
be taught more cautiously, as most of the students have a negative attitude toward grammar.  
Overall, the observed privilege of the RALL system in the acquisition and retention of grammar in this study 
can be grounded in different pre-established theories. First of all, based on Schmidt’s (1990) noticing theory, 
one cannot underestimate the role of noticing and real attention and involvement in learning. Also, in line 
with Swain’s (1985) output hypothesis, no matter how much comprehensible input the learners are exposed 
to, they need to produce the language to master the knowledge. The robot invited the learners in the RALL 
group to take a more active role in the class, produce sentences, and respond to the Nima robot’s questions. 
Due to higher levels of interest and positive attitudes of the learners toward the robot, documented in the 
follow-up study, there was more evidence of collaborative learning in the RALL group. The learners were 
highly motivated and encouraged to participate in-class activities.  
Another point worth mentioning is the duration of classes and the learning speed of the different participant 
groups. The results showed that the instruction time was the least in the RALL group. The RALL group 
covered the same content in only ten 60-minute-sessions, whereas the GBLL and control groups learned 
the same amount of material in fifteen 90-minute and 120-minute-sessions, respectively. This is roughly 
1.5 times as much as the RALL group. This is in line with some previous studies, like Alemi et al. (2014a), 
who also found that RALL could facilitate the speed of learning English vocabulary among young Iranian EFL 
learners. Also, in the RALL group, it was observed that the students found the robot very intriging, which 
could have dramatically decreased anxiety levels; they managed to internalize the lessons much better than 
the other two groups and received higher scores in the delayed post-tests, which is a sign of superior 
retention of learned content. This is considered a further evidence of the possible double effect of RALL, as 
the students learned more and faster.  
The Nima robot was able to enhance the positive interrelationships between the teacher and the students. 
There were many cases where the students excitedly went to the teacher to tell her about the robot and its 
abilities. As Engwall and Lopes (2020) argue, this fact is fundamental and lies in the social abilities of the 
robot. We argue that the main advantage of RALL is that this interest and excitement in robots observed in 
the learners are supposed to be sustainable through the coming years, just as dolls are loved toys around 
the world and have been loved by children for centuries. Needless to say that with annual advancements in 
technology, robots will also improve and be equipped with newer capabilities and features to satisfy newer 
needs.  

Conclusion 
Technology-enhanced second language learning has gained momentum during the past years, and diverse 
sorts of technology were introduced at an unprecedented pace into the domain of language pedagogy. 
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Numerous studies have also been conducted to investigate these different technologies’ efficiency. The 
significant contribution of the present study to this ever-expanding literature was demonstrating the 
apparent effectiveness of human-robot interaction in teaching basic linguistic skills among second language 
learners in the Iranian EFL context. The obtained results revealed that the Nima robot seemed to be a true 
success in the successful acquisition and retention of English grammar among young EFL learners.  
Language students generally do not enjoy learning grammar, so its instruction needs to be as enjoyable and 
interactive as possible. A lot has been done in this regard over the past few decades and new educational 
possibilities have been brought up to different contexts due to the observed advancements in technology 
(Reynolds & Anderson, 2015; Shadiev, et al., 2018). In light of the current study, we would like to conclude 
that the use of humanoid social robots could be a valuable tool to improve the learning outcomes among 
young learners by providing an engaging and thrilling class atmosphere. This is important since globalization 
has resulted in a growing need of learning English in Iran, as well as the rest of the world (Kusumaningputri 
& Widodo, 2018). More importantly, in a context where most students prefer learning the language as fast 
as possible and without any loss, RALL can be a very appropriate alternative needing more attention by 
policymakers and language practitioners. Research has suggested that robots can increase learning 
motivation, decrease learners’ anxiety, assist teachers in successfully presenting teaching materials, as they 
contribute to higher acquisition and retention of content. Therefore, they can be recommended to be 
implemented more broadly in language classrooms.  
Concerning future areas of research, it needs to be pointed out that the vitally important role of RALL in 
adults’ education is, to some extent, overlooked. We recommend that future research investigate the impact 
and efficiency of using robots in different educational situations with adult students.  
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