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Abstract – This study investigates the impact of using 
the Quincy educational robot on the development of fine 
motor skills and learning engagement in lower primary 
education. The research is grounded in the recognition 
that, although educational robotics is gaining 
popularity, its application to support fine motor skills in 
young learners remains underexplored. Prior to the 
intervention, a comprehensive questionnaire-based 
survey was conducted to assess students’ and teachers’ 
attitudes toward robot-assisted instruction. Hypothesis 
testing and statistical analyses revealed an almost equal 
division between positive and negative attitudes. 
Students expressed slight hesitation, while teachers were 
marginally more optimistic. Among students, a 
significant correlation was found between prior positive 
experiences with digital learning tools and openness to 
robotics.  

During the practical sessions with Quincy, classroom 
observations and teacher feedback highlighted 
enhanced attention, increased task persistence, and 
improved engagement. The robot’s interactive features 
and multimodal feedback contributed to sustained 
motivation. Small-group settings around the robot 
fostered active participation and collaborative learning. 
Teachers emphasized the robot’s intuitive interface and 
local language support, which facilitated its use without 
requiring technical expertise.  
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Overall, the findings suggest that Quincy can serve 
as an effective, accessible tool for experience-based 
learning and motor skill development in early childhood 
education. 
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1. Introduction

In the 21st century, education must focus not only 
on the transmission of knowledge but also on the 
development of students’ complex competencies-such 
as critical thinking, collaboration, digital literacy, and 
emotional intelligence. With the acceleration of 
globalization and technological advancement, the 
world of work presents new expectations. The next 
generation must be able to adapt flexibly to rapidly 
changing environments, solve problems 
independently, and embrace lifelong learning. 
Achieving these goals necessitates the transformation 
of school curricula and teaching methodologies. 
Alongside traditional frontal instruction, increasing 
emphasis is being placed on experiential learning, 
project-based education, and the use of innovative 
digital tools, including educational robotics. The 
UNESCO Youth Report 2024 highlights that the use 
of technology in education can only be truly effective 
and sustainable if it prioritizes the needs of learners 
and aligns developments with the principles of equity, 
inclusion, and pedagogical relevance [1]. Most of the 
available research in the region under study focuses 
primarily on the application of information 
technologies in higher education institutions [2], while 
younger age groups are often overlooked. Among ICT 
tools, robotics in education offers interactive, 
programmable devices that support educators in 
designing personalized learning paths, assigning 
differentiated tasks, and maintaining student 
motivation over time. According to the latest scoping 
review, educational robots contribute not only to the 
development of problem-solving and creative thinking 
skills but also enhance collaboration, communication, 
and digital competencies [3], [4], [5], [6].  
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Robotics education, as a medium of innovative 
teaching within modern informatics courses, plays a 
significant role in developing students’ capacity for 
innovation, strengthening their innovative knowledge 
and mindset, and enhancing their overall practical 
skills [7]. Several researchers have shown interest in 
this field and recognize numerous benefits of 
integrating robots into classroom settings. 

A review of the scientific literature-drawing 
primarily on studies published in the Web of Science 
and Scopus databases-reveals that research on the use 
of robotics in schools typically falls into two main 
thematic categories. The first stream focuses on so-
called "robotics education," where students 
themselves program, build, and operate robots, 
thereby acquiring the foundations of engineering 
thinking, algorithmic design, and collaborative work. 
The second major direction explores "robots as 
educational assistants," where robots-whether 
humanoid or modular in form-primarily serve to 
support teachers’ work, address individual learner 
needs, and facilitate repetitive or practice-oriented 
tasks. 

International-level research has primarily focused 
on K–12 children, including preschool and elementary 
school students. These studies have demonstrated that 
the use of robots has a positive impact on the learning 
performance of children under the age of 12 [8], [9]. 
Research indicates that children can acquire 
foundational concepts related to robot programming 
prior to entering preschool, and by the age of seven, 
they are able to understand more complex ideas, such 
as the use of conditional statements in robot 
programming [12]. An additional advantage of the 
KIWI robotics prototype used in the study is that it 
allowed children to explore these concepts without the 
need for a computer or screen [10]. 

As studies have shown, the classroom use of robots 
brings several psychological benefits. Children 
exposed to robots exhibit reduced anxiety levels and 
develop more positive attitudes toward technological 
tools. The findings suggest that early, controlled 
exposure may facilitate later acceptance [11]. It has 
been demonstrated that robots used in educational 
contexts create an enjoyable learning environment for 
children [12]. Consequently, the most frequently 
emphasized positive effect of robotics education-
which is supported by numerous other studies-is its 
role in enhancing students’ motivation and learning 
attitudes [13], [14], [15].  

The use of robots in education dates back to the 
early 2000s. In China, by 2007, nearly 100 primary 
and secondary schools had joined pilot programs for 
robotics education. Prior to this, since 2003, robot 
competitions had been integrated into the national 
computer activities organized for primary and 
secondary schools [16].  

In the same year, activities involving the Roamer 
robot-similar to the Bee-bot-were conducted with 
preschool students in Portugal. According to 
feedback: “No adult can surpass its patience, which 
makes it a friend who is always present, and with 
whom the process of learning through trial and error 
is essential for knowledge construction” [17]. 

In addition to the numerous positive factors 
influencing learning motivation, it is important to note 
that the use of robots in the classroom is not limited to 
a single subject area; rather, these technological tools 
can be effectively utilized across a variety of 
disciplines. Some studies emphasize robot-assisted 
language learning [18], [19], while others focus on 
applications within the natural sciences and STEM 
fields [20], [21]. A recent meta-analysis highlights 
that the integration of robotics-based tasks into STEM 
subjects significantly enhances students’ performance 
in mathematics and science, while also increasing 
their self-confidence and interest in these disciplines 
[22]. 

The target group of this study is primary school 
students in the lower grades. It is particularly 
important that the youngest learners-who are in the 
critical phase of acquiring writing, reading, and basic 
arithmetic skills-maximize the opportunities offered 
by robotics. According to a recent American study, the 
introduction of educational robots into early reading 
skill development can measurably improve student 
performance, as robots support letter recognition 
through interactive storytelling and word-building 
tasks, while also providing personalized feedback 
[23].  

Similarly, in the field of mathematics education, 
manipulative and programming exercises with robots 
enable children to practice addition, subtraction, and 
even logical skills in a playful manner, while the robot 
continuously adjusts the difficulty level according to 
their individual progress [24]. 

Although robotic technology applied in education 
is becoming increasingly popular and has proven to be 
an effective tool in supporting the learning process, it 
should not be overlooked that these devices generally 
require significant financial investment. It is important 
to consider, however, that it is not necessary for the 
robot to be present and fully functional in every lesson 
and at all times during the teaching process, as 
exemplified by the “Cobot” concept proposed in the 
study [25]. Robots developed exclusively for specific 
functions-such as writing, reading, or arithmetic-can 
be applied flexibly and modularly at different stages 
of learning and practice. This approach offers schools 
the opportunity to reduce the overall cost of acquiring 
a full robotic system, while still targeting the 
pedagogical benefits provided by robots. Based on the 
literature, it is evident that most research focuses on a 
few key areas.  
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At the same time, there remain certain aspects-so-
called “grey areas”-that have received little attention. 
Additionally, the financial capabilities of educational 
institutions emerge as an important factor influencing 
which robotic tools become accessible to them. This 
study highlights a robot that has not been extensively 
examined in previous research and that can be 
effectively deployed even in smaller regions within 
native language environments. 

This study focuses on robots that assist during 
classroom lessons. Research in this area clearly 
demonstrates that robots, thanks to their interactive 
sensors and artificial intelligence, are capable of 
providing real-time feedback, offering differentiated 
tasks, and maintaining continuous motivation. 
However, a notable gap identified in the literature 
review is that review articles and meta-analyses rarely 
specifically examine the development of fine motor 
skills in young children. While most studies measure 
the effectiveness of robots in terms of general 
cognitive and mathematical skills, problem-solving 
abilities, or basic programming knowledge, little 
attention has been paid to how robots might support 
the development of early writing and drawing skills, 
as well as fine motor coordination related to small 
movements. Yet, for lower primary school children, 
these skills-precise pencil control, letter formation, 
and shaping numerals-form the foundation for 
acquiring literacy and basic arithmetic skills. 

The focus of the present research is on an 
educational assistant robot named Quincy, 
specifically designed to support the development of 
fine motor skills and foundational competencies in 
lower primary school children. The study spans back 
to 2023, during which a regional survey assessing 
students’ attitudes toward the adoption of robotic 
tools, as well as educators’ opinions regarding the 
practical application of this technology was 
conducted. Within the framework of this paper, the 
results of the preliminary surveys are first presented, 
followed by a detailed overview of Quincy’s 
capabilities as applied in everyday educational 
practice. This structure provides the foundation for 
defining the objectives of the present study.  

The primary aim of the present study is twofold. 
First, a questionnaire survey was conducted to 
examine the attitudes and expectations of students 
(across primary, secondary, and university levels) and 
educators in the targeted region concerning the use of 
robotic technology in education. Subsequently, an 
empirical investigation was carried out using 
observations and teacher interviews to examine how 
the educational assistant robot—based on QR code 
sensor technology—can support the development of 
fine motor skills, writing and reading abilities, as well 
as fundamental arithmetic competencies among lower 
primary school students. In line with this aim, the 
present study addresses the following research 
questions (RQ): 

• RQ1: What attitudes characterize the opinions of 
students (both lower and upper grades) and 
educators regarding the integration of robots into 
the teaching-learning process? 

• RQ2: What specific behavioral patterns and motor 
manifestations can be observed among primary 
school children during drawing and handwriting 
tasks? 

• RQ3: How do students respond to letter 
recognition exercises controlled by the QR-code 
sensor, and what signs indicate changes in their 
reading motivation or autonomy? 

• RQ4: How do teachers assess the robot’s 
continuous, “conversational” communication and 
the usability of the QR-code sensor technology? 

• RQ5: Which lesson organization forms and 
didactic strategies have proven most effective, and 
what challenges have teachers encountered? 

 
2. Materials and Methods 
 

The research was conducted in two main phases: A 
preliminary questionnaire survey and an examination 
of the practical application of the robot through 
observations and interviews. The primary aim of the 
study was to explore how students and teachers 
perceive the use of robotic technology for educational 
purposes, as well as how the selected educational 
robot could support skill development among lower 
primary school students. 

In the first phase of the empirical investigation, a 
structured questionnaire survey was carried out, 
involving two target groups: students and teachers. 
The design of the questionnaires was informed by a 
thorough review of relevant literature and insights 
from prior research. Content validation was carried 
out through multiple rounds of expert review. The 
relevance and validity of the instruments were 
assessed by experts holding PhDs in the fields of 
educational technology and didactics, with particular 
attention given to the clarity of the questions, the 
appropriate use of terminology, and the use of age-
appropriate language tailored to the target groups. The 
questionnaires were made available in both online and 
paper-based formats, and data collection was based on 
voluntary participation and anonymity. For the 
analysis of the measurement results, Microsoft 365 
Excel (with university licensing) and IBM SPSS 
Statistics 25 were employed.  
 
2.1. The Questionnaire Designed for Students 

 
The questionnaire designed for students consisted 

of three sections: 
Demographic Section, which gathered 

information on age, gender distribution, type of school 
attended. 
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Experience Section, which examined students’ 
prior exposure to innovative technologies, specifically 
in the areas of: 

 

- Educational software; 
- Digital learning tools; 
- Robotics. 

 

Attitudinal Section, which assessed the 
acceptance and perceived applicability of robotic 
technologies, as well as students’ willingness to 
participate in instruction enhanced with robotics. 

 
2.2. The Questionnaire Designed for Teachers 

 
The questionnaire designed for teachers focused on 

the following thematic areas: 
 

- Level of education (primary school, secondary 
school, university); 

- Subjects taught; 
- Previous experience with educational robots 

(usage, knowledge, participation in training); 
- Opinion on the applicability of educational 

Robots in their respective subject areas; 
- Perception of the advantages and limitations of 

robot-assisted education; 
- Possibilities for future integration into their own 

teaching practices. 
 
2.3. Practical Implementation of the Educational Robot 

 
In the second phase of the study, an educational 

robot specifically developed for pedagogical purposes 
was chosen based on the results of the preliminary 
attitude survey and implemented during small-group 
sessions. Students’ reactions to the robot, its 
pedagogical added value, and its overall applicability 
in lower primary education were examined through 
teacher interviews and structured observations 

The selected robot, Quincy, is a multifunctional 
educational assistant designed to enhance children’s 
fine motor skills through drawing and letter-writing 
tasks. Equipped with sensors, Quincy provides real-
time support in recognizing letters of the alphabet, 
while also offering practice in reading and basic 
arithmetic. The robot is operated by scanning QR 
codes printed on cards presented by the students. This 
QR-code-based sensor technology enables immediate 
feedback: Correct answers are reinforced instantly, 
while incorrect solutions prompt students to 
reconsider their responses. In this way, Quincy fosters 
a playful yet focused learning experience tailored to 
the needs of young learners. 

Considering the objectives of the research area and 
its most essential functionalities, the device was 
chosen for the following reasons.  

- It is capable of drawing, with step-by-step 
outlined explanations that support students’ work 
and enhance their fine motor skills; 

- It can speak, actively assisting students in 
following instructions through interactive 
communication; 

- It supports letter recognition and reading, as its 
sensors can scan letter cards presented by the 
students (a total of 26 cards); 

- It can be used for teaching basic mathematical 
concepts, as the set includes 10 number cards and 
4 mathematical challenge cards; 

- It includes 24 picture cards and 4 instructional 
booklets, which facilitate playful and engaging 
learning sessions; 

- Its sensor system is fast and reliable – QR-code 
recognition is completed in less than 0.5 seconds. 
 

A key advantage of the device in relation to the 
region under study is its full capability to 
communicate in Hungarian, which was a crucial factor 
in its selection. This is especially important since the 
majority of students in the surveyed schools do not 
possess sufficient proficiency in foreign languages to 
follow instructions delivered in English. This 
linguistic adaptation aligns with the specific 
characteristics of the region and enables the effective 
integration of the robot into everyday educational 
practice. 

During the use of the robot, observations were 
conducted to assess students’ willingness to 
participate, motivation, task engagement, and 
interactions. Additionally, structured interviews were 
carried out to collect feedback from educators 
regarding the pedagogical relevance of the device and 
its potential for long-term integration. 
 
3. Results 
 

The research was conducted from spring 2023 to 
spring 2025. The results were organized into two 
sections. The first section details the findings of the 
preliminary questionnaire survey. The second section 
showcases the practical applications of Quincy, 
summarizing the evaluations provided by both 
students and teachers.  

 
3.1. Survey of Students’ and Teachers’ Attitudes Toward 

the Integration of Educational Robots in Teaching  
 
A total of 500 students participated in the study, of 

whom 460 completed the three-part questionnaire 
validly, serving as the primary data collection tool for 
the research. The gender distribution of respondents 
was 44% male and 56% female. Based on the valid 
responses categorized by institution type, 186 were 
primary school students, 181 secondary school 
students, and 93 university students.  
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The questionnaire explored students’ experiences 
with and interest in digital learning tools. According 
to the results, 76% of respondents had already used 
some form of digital learning device during their 
studies. This factor is significant because the 
educational robots at the center of the study fall within 
this category of tools, and their perceived applicability 
largely depends on students’ prior digital experiences. 
It was particularly important to examine how feasible 
the regular use of such devices is for students in rural 
schools within everyday teaching.  

The responses generally indicated a positive 
attitude among students toward digital technologies. 
Frequency analysis revealed that 91% of respondents 
agreed with the statement that digital technology 
accelerates the learning process, while only 9% 
disagreed. Additionally, 89% of students believed that 
the use of digital tools in education not only speeds up 
learning but also enhances comprehension of the 
material. Figure 1 illustrates the aggregated 
evaluations of students, broken down by age group. 

 
 

 
 

Figure 1.  Positive and negative student views on digital technologies in education by school level 
 

The study focuses on robotics tools, and therefore, 
a survey among students to assess their openness to 
the integration of educational robots into everyday 
learning was conducted. An interesting finding from 
the survey indicates that 55% of respondents 
expressed reluctance toward the use of educational 
robots. This negative attitude may be attributed to the 
fact that few robots possess human-like gestures or 
emotional characteristics. Several researchers have 
also linked this perception to the view that students 
often find educational robots impersonal, which 
contributes to their hesitation in accepting these tools 
in the learning process [26], [27]. However, the 
Quincy robot under examination possesses several 
features that facilitate more human-like interaction 
can draw by hand, which visually captures students' 
attention through its movements; it has eyes that make 
it more easily directable; and through its audio 
capabilities, it is able to maintain communication with 
learners. 

In addition to the frequency analysis results, a more 
in-depth statistical test was conducted to examine 
students’ attitudes. The aim of the analysis was to 
explore whether the level of the educational institution 
influences students’ openness to the use of educational 
robots. 

Accordingly, the following hypotheses were 
formulated: 

 

• H0: There is no association between the level of 
education and openness to educational robots; that 
is, regardless of educational level, students have 
similar proportions of openness or non-openness 
to using educational robots. 

• H1: There is an association between the level of 
education and openness to educational robots; in 
other words, the level of education influences 
students’ openness. 
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The analysis was performed using the Chi-square 
test of independence. The results indicated a Pearson 
Chi-square value of 5.138 with 2 degrees of freedom, 
and a two-sided significance level (p-value) of 0.077. 
Since the p-value exceeded the commonly accepted 
significance threshold of 0.05, the null hypothesis was 
not rejected. Consequently, based on the data, no 
statistically significant evidence was found to suggest 
that the level of the educational institution influences 
students’ openness to the use of educational robots. 

In addition to descriptive analyses, a logistic 
regression was conducted to examine whether 
students’ attitudes towards digital technologies 
influence their openness to the use of educational 
robots in teaching. 

 

• H0: Students’ evaluation of the role of digital 
technologies in supporting the learning process 
does not influence their openness to the use of 
educational robots. 

• H1: Students’ evaluation of the role of digital 
technologies in supporting the learning process 
significantly influences their openness to the use of 
educational robots; that is, a more positive 
evaluation is associated with a higher likelihood of 
openness. 
 

The dependent variable was the binary response 
indicating openness to robot use in education. The 
independent variable was the students' evaluation of 
digital technologies’ helpfulness in the learning 
process, measured on a 4-point Likert scale. 

The analysis started with a baseline model without 
predictors (Block 0), yielding a non-significant effect 
(B = -0.169, SE = 0.103, Wald = 2.688, df = 1, p = 
0.101, Exp(B) = 0.845), indicating no prediction of 
openness without considering attitudes. 

 

The full model including the evaluation of digital 
technologies (Block 1) showed a significant 
improvement in model fit (−2 Log Likelihood = 
511.234). The model explained a modest but 
meaningful proportion of variance in openness to 
educational robots (Cox & Snell R2 = 0.033; 
Nagelkerke R2 = 0.044). 

In this model, the evaluation of digital technologies 
was a significant predictor of openness (B = 0.584, SE 
= 0.169, Wald = 11.908, df = 1, p = 0.001, Exp(B) = 
1.793). This indicates that for each one-step increase 
in positive evaluation on the Likert scale, the odds of 
being open to using educational robots increased by 
approximately 79%. The model’s constant term was 
also significant (B = -2.045, SE = 0.557, Wald = 
13.495, p < 0.001, Exp(B) = 0.129). As the p-value 
was below the conventional significance threshold of 
0.05, the null hypothesis was rejected in favor of the 
alternative hypothesis.  

The conclusion is that students who perceive 
digital technologies as more helpful in the learning 
process are significantly more likely to be open to the 
use of educational robots in teaching. 

In addition to students, teachers’ attitudes were 
examined to explore how digital technologies - 
particularly educational robots - are perceived in 
everyday teaching. Respondents rated their 
acceptance of incorporating educational robots into 
the teaching process on a 4-point Likert scale. Based 
on the survey results-similarly to the student 
responses-the distribution showed a 55%-45% ratio 
between categories reflecting positive and negative 
attitudes, respectively. However, in this case, the 
positive evaluations were in the majority. The 
frequency distribution of the Likert scale responses is 
illustrated in Figure 2. 

 
 

Figure 2.  Frequency of acceptance of educational robots  
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Respondents were grouped according to school 
type in order to assess whether a significant difference 
in the acceptance of robotic technology could be 
measured among educators at different educational 
levels.  

The results indicate that the approximately 50% 
distribution is consistent across all school types, 
regardless of the educational level. The frequency 
distribution of the separated groups is illustrated in 
Figure 3. 

 

 
 

Figure 3.  Teacher’s attitude about using robots in education 
 

This study examined whether a statistically 
significant difference exists between teachers and 
students in their openness to the use of educational 
robots. The following hypotheses are proposed: 

 

• H0: There is no association between group 
membership and attitudes toward educational 
robotics; that is, students and teachers are equally 
open to the use of educational robots. 

• H1: There is an association between group 
membership and attitudes toward educational 
robotics; that is, students and teachers differ in 
their openness to the use of educational robots. 

 

A contingency table was created based on two 
variables: the respondent group (student or teacher) 
and their attitude (positive or negative). 

To test the association between the two variables, 
a chi-square test was conducted. Since the expected 
frequency in one or more cells was below the 
recommended threshold, Fisher’s Exact Test was also 
calculated to ensure the robustness of the results. The 
Pearson Chi-Square value was 2.280 with a 
corresponding p-value of 0.131, which exceeds the 
commonly accepted significance level of 0.05. The 
Fisher Exact Test (2-sided) also confirmed the result 
with a p-value of 0.134. 

Based on these findings, the study concludes that 
no statistically significant difference exists between 
teachers and students regarding their attitudes toward 
the application of educational robots.  

In other words, in this sample, both groups 
demonstrated a similar level of openness (or lack 
thereof) to the integration of robots in education. 

While minor differences in proportions could be 
observed in the raw data, they did not reach statistical 
significance. 

These results are useful for informing future 
implementations of educational technologies. Since 
no major attitudinal gap was found between the two 
groups, communication and educational strategies can 
be developed in a unified way for both teachers and 
students when introducing robotics into the learning 
environment. 

The target group in the practical robotics education 
study comprised primary school students, specifically 
lower-grade pupils, and their teachers. Based on the 
previously measured 50% positive attitude, practical 
sessions with the Quincy educational robot, capable of 
drawing, were carried out. 
 
3.2. Application of Quincy in Practice 

 
In this study, schools were selected not randomly 

but through deliberate and targeted sampling. This 
approach was adopted based on the observation that 
previous studies, along with literature data and prior 
experience, predominantly focused on urban 
institutions, whereas rural schools received 
considerably less attention. Consequently, schools in 
smaller settlements with lower levels of support more 
rarely incorporate modern technologies that could 
make student education more engaging and effective.  

With this awareness, efforts were made to involve 
institutions representing the widest possible variety of 
types. The sample included state-maintained schools, 
church schools, as well as private institutions.  
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From a regional perspective, efforts were made to 
ensure diversity by including rural primary schools, 
small-town institutions, and schools from larger 
district centers. Owing to this diversity, the reception 
of educational robots among student and teacher 
communities with different backgrounds could be 
examined. 

The practical robotics education activities were 
primarily connected to art classes and, even more so, 
took place during the afternoon hours following 
regular lessons. These sessions were often held within 
after-school care frameworks, ensuring that students 
could encounter the Quincy educational robot in a 
more informal and playful learning environment. This 
setup not only provided an opportunity to observe 
attitudes toward the device but also allowed the 
evaluate its actual pedagogical applicability. 

During the organization of the robotics education 
sessions, efforts were made to ensure that students 
experienced a well-structured, transparent, and 
personalized learning environment. Due to technical 
limitations in the availability of the educational robot 
Quincy, as implemented in the study, could be 
accessed by only a limited number of students at a 
time. Therefore, the sessions were conducted in small 
groups arranged in a semicircle, with no more than 
five participants per group. Figure 4 illustrates this 
group arrangement. 

The participating schools and students consented 
to the creation of media content, and these images are 
used to illustrate the present manuscript. To protect 
the students’ personal rights, the faces of the students 
appearing in the figures have been blurred using image 
editing. 

 

 
 

Figure 4.  Engaging students with Quincy 
 

This arrangement allowed the students to directly 
observe the robot’s operation and participate 
interactively.  

In every session, 1-2 teachers were present to 
provide age-appropriate pedagogical supervision and 
actively assist the collaborative work as well as 
maintain group dynamics. Given that the typical class 
size was around 30 students, initial groups were 
organized according to individual student preferences. 
The goal was to enable each child to work on a task 
that matched their interest, thereby increasing 
motivation and engagement. 

The groups were organized thematically, as 
Quincy is capable of autonomously reproducing three 
types of drawings: animals, fruits, and objects. 
Students could first decide which theme appealed 
most to them, and based on that, the primary thematic 
groups were formed. Projected examples of the 
possible drawing variations within each theme were 
subsequently presented, and through a collective vote 
(by raising hands), each group chose the single 
drawing they would create during the session.  

To assess the effectiveness of the robot, a pre- and 
post-assessment method was employed. First, the 
students were asked to independently draw the chosen 
figure, and then they recreated the same drawing with 
the help of Quincy. Comparing the two drawings 
provided an objective opportunity to assess how the 
educational robot supports the development of fine 
motor skills. Special attention was given to the 
qualitative improvement of geometric shapes, such as 
arcs, symmetrical figures, and line quality, which well 
reflected the practical usefulness of the robot-assisted 
educational approach. 

Initially, the figures created by Quincy are 
presented, followed by the students’ pre- and post-
intervention drawings.  

Figure 5 presents a selection of figures 
representing the shapes most frequently chosen by the 
students, as demonstrated by Quincy’s programmed 
drawings. The Hungarian words displayed alongside 
illustrate the corresponding alphabetical order and 
handwriting technique of the shapes, since beyond 
drawing, the robot also supports writing the letters of 
the alphabet and counting the characters involved. 

 

 
Figure 5.  Drawings and written characters created by 

Quincy 
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Figure 6.  Students’ illustrations pre- and post-Quincy intervention 
 

Figure 6 presents the outcomes of the activity.  
On the left side are the students’ independent 

individual drawings, while on the right side are the 
drawings created by applying the steps learned with 
Quincy’s assistance. 

During the practical robot sessions, continuous 
observations were carried out, and detailed notes were 
taken on the students’ interactions and engagement 
with the educational robot. Based on findings, 
students exhibited a positive attitude toward the robot 
from the very beginning. Even the mere mention of 
the robot sparked excitement among the learners, and 
during the trial demonstration, they watched Quincy’s 
operation with curiosity and active attention. 

In several instances during the sessions, students 
voluntarily expressed their interest in participating in 
a second round if there was an available spot in the 
five-person groups. This kind of motivation and 
interest was an important indicator that the robot was 
able to maintain the students’ attention over the long 
term. The students especially appreciated Quincy’s 
“patience” - since the robot does not complete the 
entire drawing in one step but progresses gradually, 
step by step, the students were able to follow the 
process at their own pace. The repeatability of the 
drawing steps also proved to be particularly important: 
If someone fell behind or made a mistake, they had the 
opportunity to try again, thereby reducing the risk of 
frustration. 

 
 

Among the different thematic drawings, more 
complex and detailed images - such as the shark, 
whose curves, fins, gills, and various body parts 
required a high degree of precision - were sometimes 
found to pose a challenge during independent 
drawing. However, with Quincy’s guidance, these 
drawings were also successfully completed, and the 
students demonstrated remarkable improvement. 

An interesting result emerged with the drawing of 
a coat: although adults regarded it the most complex, 
the students handled it surprisingly easily - even 
without the robot’s assistance. 

Beyond drawing, Quincy also played a role in 
developing writing and reading skills. Writing the 
letters of the alphabet proceeded smoothly, and the 
students enjoyed recognizing the letters and placing 
them in the correct order for the robot. The five-person 
groups were advantageous here as well, since most of 
the practiced words consisted of five letters, allowing 
each child to actively participate in the shared activity. 

After spelling, Quincy also required students to 
count the characters, providing an opportunity to 
practice counting skills. The robot rewarded correct 
answers with positive feedback and praise, further 
boosting the students’ confidence and motivation. 

In summary, Quincy proved to be an effective tool 
not only for strengthening learning motivation but also 
for developing fine motor skills, writing, reading, and 
counting abilities.  
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The students’ enthusiasm, active participation, and 
the degree of their progress support the notion that 
robotic tools, when integrated within an appropriate 
pedagogical framework, can serve as valuable 
supplements to traditional teaching methods.  

As part of the study, interviews were conducted 
with students, educators, and school leaders to obtain 
a comprehensive understanding of the reception of the 
Quincy robot in educational settings. The feedback 
from teachers was predominantly positive, especially 
in rural schools where the introduction of 
technological innovations tends to receive greater 
attention. School leaders welcomed the opportunity to 
trial a modern, innovative tool that brought a new 
dimension to the teaching and learning process in 
lower age classes. 

During the research, it emerged that neither school 
administrators nor teachers were previously familiar 
with the Quincy robot; most were still using devices 
like Bee-Bot for educational technology applications. 
However, during practical demonstrations, Quincy 
quickly gained the educators’ approval. Several 
teachers highlighted that the robot was able to engage 
children who are usually inattentive or restless in 
everyday classroom settings. This ability to maintain 
students’ attention was particularly valued by the 
educators. 

Teachers also appreciated that the robot does not 
rely on traditional screen-based technologies (such as 
phones or computers), but instead operates as a more 
complex device requiring physical interaction, yet 
supported by digital technology. Thanks to this, even 
those students who generally do not enjoy drawing in 
their free time took up pencils. The robot-supported 
tasks-particularly drawing, letter writing, reading, and 
counting-helped students deepen their basic 
competencies in a playful and engaging manner. 

Several teachers noted a limitation of Quincy: it 
cannot engage an entire class simultaneously. This 
observation is particularly important when planning 
practical applications. The suggested possible 
solution: If 4-5 robots were available in a classroom, 
the whole class could participate in the activities, but 
the cost of robots is not always affordable, particularly 
when multiple units are required. The potential 
limitation is discussed further in the discussion 
section. In any case, having a larger number of robots 
would allow for more diverse task options and enable 
each student to engage according to their own interests 
and abilities. 

Teachers emphasized the robot’s reading, writing, 
and counting support functions as particularly 
valuable features. At the same time, a few mentioned 
that the printed form of the letter “a” differs from the 
version traditionally taught in Hungarian education, 
which could cause some confusion among young 
children.  

However, this is not a flaw in the development, as 
Quincy was originally designed for an English-
language environment, with letter shapes 
corresponding to English orthography. 

The language adaptation, however, brought great 
joy to both teachers and students. The availability of a 
Hungarian-language version enabled children to work 
with the robot in their mother tongue, significantly 
increasing their engagement and comprehension. 
Thus, localization was important not only from a 
practical perspective but also had a strong 
motivational impact. 

Providing opportunities for experiential learning is 
a key objective in everyday education, and the 
teachers unanimously agreed that Quincy is capable of 
delivering this. 
 
4. Discussion 
 

In the present study, the educational robot Quincy 
was employed with lower primary school students. 
The robot assisted children in acquiring the basics of 
drawing, writing, and arithmetic. According to the 
results, both the students and educators found the use 
of the robot enjoyable and beneficial, even though 
preliminary surveys showed that initially only about 
50% of the children demonstrated positive interest 
towards educational robots. Comparing these findings 
with international literature, it is evident that other 
studies have also reported mixed experiences 
regarding robot-assisted education in lower primary 
grades. The initial aversion of students towards robots 
was mainly due to their impersonal nature. This is 
supported by research showing that children generally 
exhibited a more negative attitude towards robots, 
particularly in terms of the robots’ “relational” 
characteristics, as they appear less human-like [26].  

The target age group under study has most 
commonly been taught using the NAO robot, as 
documented in several studies [28]. Although the 
educational role of NAO differs significantly from 
that of Quincy, the robot utilized in this study, these 
studies confirm that appropriate educational robots 
can enhance students’ motivation toward the learning 
material and active learning processes [29].  

However, a comprehensive meta-analysis 
indicates that while robots primarily enhance students' 
attitudes, the corresponding improvement in 
knowledge is comparatively limited [30]. Assessing 
this aspect in the present study was challenging, as the 
measurements with the younger age group were 
primarily conducted within the framework of after-
school programs, focusing mainly on improving fine 
motor skills. The pre- and post-tests showed visibly 
better results in students’ drawing performance when 
using the robot.  
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However, measuring improvements in letter 
writing and arithmetic tasks proved difficult, as these 
are not the primary objectives of the robot. This could 
be considered a potential limitation in analyzing 
Quincy’s effectiveness in this study. To better assess 
the development of these skills, it is recommended to 
conduct a longer-term instructional program with one 
group using Quincy, followed by evaluations through 
simpler arithmetic tests and formal assessment of 
written tasks based on handwriting quality. 

International research generally shows a positive 
attitude among teachers. In a Greek study, the majority 
of surveyed primary school teachers were optimistic, 
believing that robots support learning, provide 
practical benefits, and contribute to the development 
of technological, mathematical, linguistic, and social 
skills [31]. 

These findings closely confirm the results of 
interviews conducted with educators, who, following 
the practical use of Quincy, stated that the robot had a 
positive effect on students’ task focus, active 
engagement, and the development of fine motor skills, 
as well as reading and arithmetic abilities. However, 
the research and the examined field also have 
limitations. For example, [32] identified numerous 
technical and procedural challenges that may hinder 
the successful implementation of robots in real 
classroom settings. 

Additionally, it is important to mention 
competency challenges among educators. Since it is 
primarily the teacher who must operate the robots and 
demonstrate their appropriate use to students, their 
readiness is crucial. This study was conducted mainly 
during after-school care sessions, where in most cases 
the supervisors were master’s degree holders in early 
childhood education who did not have substantial IT 
knowledge and had not previously worked with 
similar technologies. 

Therefore, it is essential that these robots-which 
generally support disciplines and skills other than IT 
education-are introduced and applied with adequate 
teacher preparation. The examined robot is easy for 
teachers to use, both in operation and thanks to its 
localization in the language of the studied region. 
Given that Quincy is also available internationally, the 
Hungarian region was not treated as a limitation of the 
study, since the English version of the robot is equally 
accessible.  

The technological and study-related limitations 
also concern the financial acquisition of the robots. 
Robot technologies are generally costly due to the 
sensors and other hardware components they 
incorporate. However, due to its built-in 
functionalities, Quincy is an educational robot 
available at a reasonable price. To determine Quincy’s 
price range, the table of STEM educational robots 
presented in [33] was employed.  

Quincy can also be categorized in this group 
because it complements its focus on fine motor skills 
support with various computational tasks.  

The model used can be acquired within the price 
range of approximately 80€ to 130€, depending on its 
language variants. By inserting Quincy into the list of 
robots in [33], it can be classified among the low to 
mid-price range educational robots. Compared to, for 
example, the NAO robot, Quincy represents 
significantly lower financial costs for educational 
institutions, although it is important to emphasize that 
the educational goals of the two robots differ. 

 
5. Conclusion 

 
With the rapid advancement of digital technology, 

education is increasingly gaining opportunities to 
provide new, motivating, and personalized learning 
environments for students. The aim of the present 
study was to explore the attitude of students and 
teachers about the everyday using of robotics in 
education and to explore impact of a simpler 
educational robot, Quincy, on the learning experience 
and development of lower primary school students, 
with special focus on fine motor skills, drawing 
abilities, and the motivation towards writing and 
arithmetic. 

In conclusion, the research questions are 
summarized and answered as follows  

Answer to RQ1: According to the preliminary 
questionnaire, the initial reception of integrating 
robotics into education among students and teachers 
was mixed: Approximately 50% showed openness, 
while the other half were either uncertain or somewhat 
resistant to the idea. The initial hesitation observed 
among lower primary school students was mainly due 
to unfamiliarity with the new technology and the lack 
of anthropomorphic features in the robots. The 
hypotheses testing showed that students who had a 
positive attitude towards digital technology were more 
likely to have a favorable view of using robots in 
education. No significant difference was found 
between teachers and students in their openness 
towards educational robots. 

Answer to RQ2: Observation of the robot’s 
drawing function revealed increased visual attention, 
more precise line following and replication among 
primary school children. Improvements were noted in 
pencil grip, hand coordination, and task focus. Several 
teachers reported that students who previously tended 
to get distracted easily or give up quickly were now 
able to persist longer with the task. 

Answer to RQ3: The QR code-based letter 
recognition exercises were perceived by the students as 
playful challenges. The positive feedback following 
successful recognition reinforced their efforts, 
increasing the number of independent attempts. 
Several students tried the exercises repeatedly and on 
their own due to this encouragement. This behavior 
indicates increased motivation and interest in learning. 
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Answer to RQ4: Teachers appreciated the robot's 
communication skills, particularly its loud, clear 
instructions and friendly tone. The conversational 
communication was found especially useful for 
delivering instructions and maintaining student 
attention. The simplicity and quick response time of 
the QR code technology also received positive 
feedback. According to teachers, the device functioned 
well as a supplementary tool in their pedagogical work. 
On the negative side, the robot's way of writing the 
character “a” was criticized, as well as the potential 
need for a larger number of robots when managing 
whole groups. 

Answer to RQ5: The experience showed that the 
most effective arrangement was when students were 
seated in small groups of five, arranged in a semicircle 
around the robot. This spatial setup allowed every 
student to clearly see and hear the robot, and to be 
physically close enough to actively participate in the 
tasks. The grouping of students was not random: At the 
beginning of the sessions, they had the opportunity to 
choose the type of tasks they wanted to perform. From 
a didactic perspective, a structured yet flexible task 
allocation, the robot’s conversational presence, and 
learning based on joint discovery proved to be the most 
effective. In this environment, the role of teachers was 
more of facilitators rather than traditional instructors, 
as the interaction between the robot and the students 
brought a new dynamic to the learning space. 

In summary, the results showed that the use of the 
Quincy educational robot provided most students not 
only with motivation but also an engaging learning 
experience. Although students initially held mixed 
attitudes towards educational robots, these attitudes 
gradually shifted towards a more positive outlook 
during the practical sessions. The robot’s visual and 
interactive feedback, particularly during drawing 
tasks, significantly contributed to maintaining 
students’ attention and improving their task 
persistence. Feedback from educators also confirmed 
that the robot’s simple usability and Hungarian 
language support enabled them to integrate the tool 
smoothly and quickly into their sessions, even without 
extensive prior IT knowledge. 

However, the research also raises several questions 
that point towards directions for future studies. On one 
hand, a longer-term, controlled study would be 
necessary to enable objective comparisons of learning 
outcomes and to track progress over time. 
Additionally, an exciting area for further research 
could be how the use of the robot influences 
collaboration among students, their communication 
skills, or even their socio-emotional learning. 

Overall, the application of the Quincy robot serves 
as a good example of how a simple yet well-designed 
digital tool can be integrated into lower primary 
education practices.  

While the technology itself does not guarantee 
improved learning outcomes, in a suitable pedagogical 
environment and with purposeful implementation, it 
can provide real support for experience-based learning. 
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