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The effect of commercially available educational robotics: 

A systematic review 

Bjarke Kristian Maigaard Kjær Pedersen[0000-0002-6870-4085], Jørgen Christian Larsen[0000-

0002-4741-8290] and Jacob Nielsen[0000-0002-5134-8950] 

University of Southern Denmark, 5230 Odense M, Denmark 

Abstract: Educational institutions planning to invest in Educational Robotics are 

faced with a wide selection of products. Yet, we have not been able to find any 

review studies on the effect of these products, to guide the institutions to get the 

most out of their investments. For this review, 29 Educational Robotics products 

were therefore selected, and eight major databases were searched for effect stud-

ies involving these. The search yielded 301 results, of which 17 were selected for 

synthesizing. The studies and their respective findings are discussed in the re-

view. Unfortunately, there were not enough studies to compare the effect of the 

products and more research is therefore needed. In addition, the studies method-

ologies and design have been analyzed, and a series of recommendations for how 

future experimental/quasi-experimental studies within the field can be design and 

conducted, have been established. 

Keywords: Review, Robot, Education, Educational Robotics, Experimental, 

Quasi-Experimental, Effect, Computational Thinking, CT, STEM, K-12, Pri-

mary Education, Higher Education, Tertiary Education, LEGO Mindstorms. 

1 Introduction 

Educational Robotics (ER) [1] [2] [3] is a popular way of supporting and exemplifying 

Computational Thinking (CT) [4] and teaching of STEM (Science, Technology, Engi-

neering and Mathematics). When educational institutions plan to invest in ER, they are 

faced with wide a selection of products. However, we have not been able to find any 

review studies examining the effect of different commercially available ER products, 

which we believe to be instrumental in order to let the educational institutions take 

informed choices based on research, in regard to getting the most out of their invest-

ments. Recent review studies examining how educational robotics have been used to 

support STEM teaching in traditional topics in K-12 and tertiary educational institutions 

[5] [6] [7], have found that there is a lack of experimental or quasi-experimental studies 

on the topic. We believe this lack might be prescribed to the complex scenarios of ed-

ucational research, in which parameters and conditions cannot justifiably be isolated 

from the contexts they exist in, as e.g. in a medicinal study [8]. 

The purposes of this paper are therefore: First, to examine and map the extent of 

experimental/quasi-experimental research involving commercially available ER 
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products (effect studies) in order to evaluate and compare their effect, if any effect have 

been measured. Second, to examine how these studies have been conducted, to identify 

specific traits they might have in common as a guide for other researches on how to 

plan and conduct future experimental/quasi-experimental studies on the topic. 

For this reason, we have selected 29 commercially available ER products to be exam-

ined, with our main research questions being: 

• To what extent have experimental/quasi-experimental research been conducted on 

the respectable products, what was the focus and findings of the studies? 

• How were the experimental/quasi-experimental research designed and conducted? 

2 Method 

This study is based on the eight stages in the process of conducting a systematic review 

[9] and have covered the  eight stages involved herein as seen below (with the exception 

of the quality assessment, which has been merged with the exclusion criteria as we are 

solely focusing on experimental/quasi-experimental research studies involving con-

trol/comparison groups):  

 

Planning the review:  

Identification of the need for a review, development of a review protocol. 

Conducting the review: 

Identification of research, selection of primary studies, data extraction, 

data synthesis. 

Reporting the review:  

Communicating the results. 

2.1 Planning the review: 

As established in the introduction, we believe there is a need for a systematic review on 

how experimental/quasi-experimental studies are carried out within the field of ER, as 

well as a need for a review which measures the effect of commercially available ER 

products, to enable educational institutions taking more informed choices regarding 

which ER products to invest in. The protocol for selecting the primary studies to be 

included in the review and the data to be extracted, can be seen in Table 1. 

Table 1. Exclusion criteria and data to be extracted. 

Exclusion criteria: Data to be extracted: 

EC1: The publication is a duplet. DE1: Author, title, and publishing year. 

EC2: The publication is not written in English. DE2: The methodology. 

EC3: The publication is not an article pub-

lished at a conference or in a journal. 

DE3 How the experiment was designed 

and conducted. 
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EC4: The publication does not revolve around 

teaching with or through the searched for 

technology. 

DE4: The timespan of the study, the 

sample size and number of groups 

included in the study. 

EC5: The publication does not make use of the 

searched for technology. 

DE5: The age/level and gender of the 

participants. 

EC6: The publication does not mention the us-

age of control/comparison groups in the 

abstract, title or keywords. 

DE6: The purpose of the study and the 

results. 

EC7: The publication does not suit the research 

question. 

  

EC8: The publication cannot be retrieved.   

 

2.2 Conduction of the review 

A total of 29 commercially available ER products were selected for the review: Bee-

Bot/Blue-Bot [10], Codey Rocky [11], Cozmo [12], Cubelets [13], Dash/Que [14], Ed-

ison [15], Hummingbird [16], Kibo [17], Kubo [18], LEGO Boost [19], LEGO Mind-

storms NXT/EV3 [20]- [21], LEGO WeDo 2.0 [22], LittleBits [23], mBot  [24], mi-

cro:bit [25], MiP [26], MU Spacebot [27], NAO [28], Neuron [29], Ozobot [30], 

Primo/Cubetto [31], Pro-Bot [32], Robot Mouse [33], Romibo [34], Scribbler [35], 

Sphero/Ollie [36], Thymio [37], Ultimate 2.0 [38], Vex [39]. The products were se-

lected based on the researchers’ initial knowledge as well as on a short initial study into 

existing ER products. Furthermore, the products had to have been developed for edu-

cational purposes. 

After the selection, eight databases were likewise selected and searched in order to 

collect the data. The search was when possible restricted to the title, abstract and key-

words. The search took place in November-December 2018. Table 2 presents an over-

view of the searched databases as well as the queries used in the search, while Table 3 

presents the substrings in use1. The purposes of the individual substrings are as follow-

ing:  

Technology: To ensure that the returned results make use of the searched for prod-

ucts. 

Study: To ensure that the returned results are either experimental or quasi-experi-

mental studies. 

Education: To ensure that the returned results involves learning or teaching through 

the searched for technology.  

Purpose: To ensure that the returned results has a focus on the purpose of active 

learning through working with the searched for products. 

                                                           
1  Please note that the technology substring itself consist of several smaller substrings, 

which were used individually throughout the search. Likewise, please note that the 

IEEE Xplore search query differed depending on the technology substring in use.  
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Table 2. The databases and search queries. 

Database: Search query: 

Academic Search Prem-

ier (EBSCO) (DB1): 

(AB ((technology substring) AND ((study substring)) OR TI ((tech-

nology substring) AND ((study substring)) OR KW ((technology 

substring) AND ((study substring))) AND ((education substring)) 

AND ((purpose substring)) 

ACM Digital Library 

(Full Text Collection) 

(DB2): 

(recordAbstract:((technology substring) AND (study substring)) OR 

acmdlTitle:((technology substring) AND (study substring)) OR 

keywords.author.keyword:((technology substring) AND (study sub-

string))) AND (education substring) AND (purpose substring) 

Engineering Village 

(DB3): 

(((((technology substring) AND (study substring)) WN KY) AND 

(((education substring)) WN All fields)) AND (((purpose sub-

string)) WN All fields)) 

ERIC (EBSCO) (DB4): (AB ((technology substring) AND ((study substring)) OR TI ((tech-

nology substring) AND ((study substring)) OR KW ((technology 

substring) AND ((study substring))) AND ((education substring)) 

AND ((purpose substring)) 

IEEE Xplore (DB5): ((("Abstract":"technology substring") OR "Publication Title":"tech-

nology substring") OR "Author Keywords":"technology substring") 

AND (("Abstract":"Experimental") OR ("Abstract":"Group") OR 

("Abstract":"Groups")  OR ("Abstract":"Compar*") OR ("Publica-

tion Title":"Experimental") OR ("Publication Title":"Group") OR 

("Publication Title":"Group") OR ("Publication Title":"Compar*") 

OR ("Author Keywords":"Experimental") OR ("Author Key-

words":"Group") OR ("Author Keywords":"Group") OR ("Author 

Keywords":"Compar*"))  AND ("Education" OR "Educational" OR 

"Learn" OR "Learning" OR "Teach" OR "Teaching") AND ("pro-

gramming" OR "coding" OR "Computational Thinking" OR "Sci-

ence, Technology, Engineering and Mathematics" OR "STEM") 

Science Direct (DB6): Find articles with these terms: (education substring) 

Title, abstract, keywords: (technology substring) AND (study sub-

string) 

Scopus (DB7): (TITLE-ABS-KEY ((technology substring) AND (study substring))  

AND ALL ((education substring)) AND ALL ((purpose substring))) 

Web of Science (DB8): ALL FIELDS: ((technology substring)) AND ALL FIELDS:((study 

substring)) AND ALL FIELDS: ((education substring)) AND ALL 

FIELDS: ((purpose substring)) 

Table 3. An overview of the substrings in use. 

Substrings:   

Technology: ("Bee-Bot" OR "Blue-Bot"), ("Codey Rocky"), ("Cozmo" AND "Robot"), 

("Cubelets"), (("Dash" OR "Que") AND "Wonder Workshop"), ("Edison" 

AND ("robot" OR "Microbric")), ("Hummingbird" AND ("BirdBrain" OR "Ro-

botics")), ("KIBO" AND "Robot"), ("Kubo" AND "robot"), ("Boost" AND 

"LEGO"), ("Boost" AND "Mindstorms"), ("Boost" AND "WeDo"), ("Little-

Bits"), ("mBot" AND "Makeblock"), ("micro:bit"), ("WowWee" AND "MiP"), 

("MU SpaceBot"), ("NAO" AND ("Aldebaran Robotics" OR "Softbank 
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Robotics")), ("Neuron" AND "makeblock"), ("Osmo" AND "Tangible Play"), 

("Ozobot"), (("Primo" OR "Cubetto") AND "robot"), ("Pro-Bot"), ("Robob-

lock"), ("Robot Mouse"), ("Romibo"), ("Scribbler" AND "robot"), (("Sphero" 

OR "Ollie") AND "Robot"), ("Thymio"), ("Ultimate 2.0" AND "Makeblock"), 

("VEX" AND "Robotics") 

Study: ("group*" OR "compar*" OR "experimental") 

Education: ("education" OR "educational" OR "learn" OR "learning" OR "teach" OR 

"teaching") 

Purpose: ("programming" OR "coding" OR "Computational Thinking" OR "Science, 

Technology, Engineering and Mathematics" OR "STEM") 

3 Results 

The search yielded a total of 301 results, divided between the individual technologies 

and databases as seen in Table 4, with the following products returning zero results: 

Codey Rocky, Cozmo, Hummingbird, Kubo, mBot, MU Spacebot, Neuron, Ozobot, 

Robot Mouse, Ultimate 2.0. Of the 301 articles, 284 were excluded based on the estab-

lished exclusion criteria: EC1 (40.8%), EC2 (1%), EC3 (3.9%), EC4 (14.2%), EC5 

(2.3%), EC6 (25.6%), EC7 (5.9%), EC8 (0.3%). The remaining 17 articles are pre-

sented in Table 5. 

Table 4. Search results per database/technology. 

 DB1: DB2: DB3: DB4: DB5: DB6: DB7: DB8: Total: 

Bee-Bot, Blue-Bot: 2 0 3 1 0 0 2 2 10 

Cubelets: 0 0 0 0 0 0 2 0 2 

Dash, Que: 1 0 0 0 0 0 0 0 1 

Edison: 1 0 0 0 0 0 0 0 1 

Kibo: 0 0 0 0 0 0 1 0 1 

LEGO Boost: 3 0 0 1 0 1 1 0 6 

LEGO Mindstorms: 33 6 31 11 15 17 59 35 207 

LEGO WeDo: 5 0 1 4 0 0 3 2 15 

LittleBits: 2 0 0 0 0 0 1 0 3 

micro:bit: 1 0 3 0 1 0 2 0 7 

MiP: 2 0 0 0 0 0 0 0 2 

NAO: 1 1 0 0 0 0 2 0 4 

Primo, Cubetto: 0 0 2 0 1 0 1 1 5 

Pro-Bot: 0 0 0 0 0 0 0 1 1 

Romibo: 0 1 0 0 0 0 0 0 1 

Scribbler: 0 1 0 0 0 0 3 0 4 

Sphero, Ollie: 1 0 0 0 0 1 3 0 5 

Thymio: 1 1 1 0 2 0 4 3 12 
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Vex: 1 1 3 2 1 1 3 2 14 

Total: 54 11 40 19 20 20 87 46 301 

 

Table 5. An overview of the selected articles. 

ID: Title: Technology: Compares/d 

with: 

Demographics2: 

#1 [40] Teaching computer science to 

5-7 year-Olds: An initial study 

with scratch, Cubelets and un-

plugged computing. 

Cubelets Scratch and 

unplugged 

computing 

Primary school 

#2 [41]  Contextualized learning tools: 

animations and robots 

Scribbler Greenfoot ani-

mations 

University 

#3 [42] The effect of the programming 

interfaces of robots in teaching 

computer languages 

Thymio Textual and 

visual pro-

gramming in-

terfaces 

High school/ 

college 

#4 [43] Students Learn Programming 

Faster through Robotic Simu-

lation 

VEX Physical robot-

ics vs. simula-

tions 

High school 

#5 [44] "I want my robot to look for 

food": Comparing Kinder-

gartner’s programming com-

prehension using tangible, 

graphic, and hybrid user inter-

faces 

LEGO 

WeDo 2.0 

Tangible, vis-

ual and hybrid 

interfaces 

Kindergarten 

#6 [45] Introducing Computer Pro-

gramming to Children through 

Robotic and Wearable Devices 

LEGO 

Mind-storms 

NXT 

Lilypad and 

Scratch 

Secondary edu-

cation school 

#7 [46] Textual vs. visual programming 

languages in programming ed-

ucation for primary schoolchil-

dren 

LEGO 

Mind-storms 

EV3 

Textual and 

visual pro-

gramming in-

terfaces 

Primary school 

#8 [47] Learning to program with lego 

mindstorms – difference be-

tween K-12 students and adults 

LEGO 

Mind-storms 

EV3 

The partici-

pants under-

standing and 

interest, based 

on their age 

Mixed 

                                                           
2 Please note that even though the demographics are taken directly from the specific articles, the 

age of participants at the same educational level may vary due to national difference in the 

classification of the individual levels within the educational systems. 
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#9 [48] Grouping matters in computa-

tional robotic activities 

LEGO 

Mind-storms 

EV3 

Different ap-

proaches to 

group roles and 

gender divided 

groups 

Elementary 

school 

#10 [49] Creativity and contextualiza-

tion activities in educational 

robotics to improve engineer-

ing and computational thinking 

LEGO 

Mind-storms 

EV3 

Scratch and 

different ap-

proaches to 

teaching 

Secondary edu-

cation 

#11 [50] From LEGO to Arduino: En-

hancement of ECE freshman 

design with practical applica-

tions 

LEGO 

Mind-storms 

Arduino University 

#12 [51] The Effect of Lego Mindstorms 

Ev3 Based Design Activities on 

Students' Attitudes towards 

Learning Computer Program-

ming, Self-Efficacy Beliefs and 

Levels of Academic Achieve-

ment 

LEGO 

Mind-storms 

EV3 

A C++ editor University 

#13 [52] The Effect of Scratch- and 

Lego Mindstorms Ev3-Based 

Programming Activities on Ac-

ademic Achievement, Problem-

Solving Skills and Logical-

Mathematical Thinking Skills 

of Students 

LEGO 

Mind-storms 

EV3 

Scratch and a 

C++ editor 

University 

#14 [53] The Effect of Reflective Strate-

gies on Students' Problem Solv-

ing in Robotics Learning 

LEGO 

Mind-storms 

NXT 

The usage of 

reflective strat-

egies 

Junior high 

school 

#15 [54] Motivating programming stu-

dents by Problem Based Learn-

ing and LEGO robots 

LEGO 

Mind-storms 

Different 

learning de-

signs and a 

C++ editor 

University 

#16 [55] Distractions in programming 

environments 

LEGO 

Mind-storms 

NXT 

A full- and a 

limited inter-

face 

High school 

#17 [56] The Effect of Tangible Arti-

facts, Gender and Subjective 

Technical Competence on 

Teaching Programming to Sev-

enth Graders 

LEGO 

Mind-storms 

NXT  

Physical robot-

ics vs. simula-

tions 

Elementary 

school 
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4 Discussion 

In this section we will go over what the selected studies aimed at measuring the effect 

of, their findings, as well as how the studies were designed, the methodologies in use 

and how the effect was measured. 

4.1 The effect of the different Educational Robotics products 

The limited number of studies on the effect of ER, have proved insufficient in regard 

to concluding anything on the effect of teaching or learning through the searched for 

Educational Robotics products or on ER in general. Furthermore, to our surprise none 

of the studies included in this review have sought to measure the effect of ER as a 

facilitator for teaching traditional topics: mathematics, physics, etc. Likewise, only two 

studies aimed at comparing ER with another tangible technology: #6 Lilypad [57] and 

#11 Arduino [58]. However, when synthesizing the selected articles, we identified three 

major areas as being the focus of the studies included in this review. The areas revolve 

around the technology itself, ways of teaching as well as demographics. A breakdown 

of the areas in addition to a highlight of the most important findings, can be seen below: 

 

1. Technology - comparing the ER with: 

Another tangible technology: #6, #11 

  A screen-based technology: #1, #2, #4, #6, #13, #17 

  Traditional media: #1, #12, #13, #15 

  Itself (different interfaces): #3, #5, #7, #16  

2. Teaching: #9, #10, #14, #15 

3. Demographics: #8, #9 

     

Technology: Studies #12-13 have found that university students achieved higher 

scores in an introduction course to programming, when working with a combination of 

ER (LEGO Mindstorms) and a traditional C++ editor, compared to the editor alone. 

Study #15 did not find an increase in the scores, yet university students working with 

both ER (LEGO Mindstorms) and a C++ editor, were reported as being happier than 

those working solely with the editor. Study #2 compared university students working 

with Greenfoot Animations [59], and animations in combination with ER (Scribbler, 

Finch [60]). While no increase in scores were registered, the instructors reported that 

the students working with ER were more engaged in the studies and working more 

collaboratively than those working solely with the animations. The students in both 

study #2 and #15, did however report working with ER to be cumbersome and to some 

degree frustrating. This were prescribed partly to the unpacking/packing or the ER, as 

well as limited space to work on. Study #6 also supports the notion of pupils being more 

engaged when working with tangible technologies (LEGO Mindstorms and Lilypad) as 

opposed to screen-based technologies (Scratch [61]). Like study #2 and #15, study #4 

did not find any difference in the learning outcomes, when working with ER (VEX) 

and screen-based technologies (VEX simulation), however the pupils working with the 

screen-based technology finished the course at a faster rate.  
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Study #3 have found that pupils being introduced to programming and ER (Thymio) 

though a Visual Programming Language (VPL) achieved higher scores, than those 

working with a Textual Programming Language (TPL). Yet, pupils working with a VPL 

first, then switching over to a TPL, scored very close to the VPL only group. Study #16 

found that pupils using a subset of the LEGO Mindstorms NXT interface, as compared 

to the entire interface, likewise scored better and afterwards even proved better at trans-

ferring the obtained knowledge to the Alice program [62].  

Teaching: A contextualized/creative approach as well as Problem Based Learning 

(PBL), have been found more effective than a more traditional and strict approach (#10, 

#15). Assigning individual group members with either fixed or rotating roles, have been 

found to yield more effective results than a no roles approach, with a small favor to-

wards fixed roles (#9). Pupils keeping a journal of their project, not only performed 

better they also finished faster (#14). This is prescribed to the students reflecting deeper 

upon the assigned tasks and possible solutions, due to filling out the journal – the effect 

could possibly be related to the effect of rubber duck debugging [63]. 

Demographics: LEGO Mindstorms have been found to be suitable for teaching 

adults as well as children (#8). Study #9 did not find any difference when measuring 

the achievements of gender divided groups, the lack of a difference might be due to the 

contextualization of the assignment, which revolved around the creation of music. 

While not the focus of the studies, study #6 found no gender difference, while study 

#12 found that female students were more likely to pass the course if it included work-

ing with ER as compared to their male counterparts. In study #17 however, female pu-

pils had a lower subjective technical competence score, and performed worse when 

tasked with writing new programs. 

4.2 How the studies were designed and conducted 

Context, conduction and sample sizes: Three main contexts in which the studies have 

been conducted have been identified: Universities (regular teaching: #2, #11-13, #15), 

Workshops (workshop course: #7, #8, #16) and K-12 institutions (regular teachings: 

#10, elective courses: #4, shorter studies: #1, #2, #5-6, #9, #17). Likewise, four main 

trends regarding who is conducting the teaching in the studies have also been identified: 

The author whom is also the regular teacher (#2, #11-13, #15), the author whom is not 

the regular teacher (#3, #5-10, #14, #16-17)3, the author in combination with the regular 

teacher (#1) and the regular teacher (#4). If we look at the twelve studies set outside the 

universities, we find that very few of these have been set in the context of regular teach-

ings or have been conducted by or in combination with the regular teacher. This poses 

a serious problem as we cannot expect the findings to hold, when the task of teaching 

afterwards resides with teachers whom may not be as well versed in technology, as 

university researchers must be expected to be. Furthermore, eight of these studies have 

an average sample size per group of sixteen or fewer participants (#1, #3-7, #16-17).  

This could indicate that researchers in general have a hard time gaining access to 

                                                           
3 This have been assumed in the instances, were nothing indicating otherwise have been specified. 
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subjects. In addition, studies with a between-groups design, have been found to be the 

most popular choice (#2-5, #7-17) as compared to a within-groups design (#1, #6). 

Pre-, mid- and post-tests: The most common setup make use of both a pre-/post-

test which have been used in ten studies (#4, #6, #8-9, #11-14, #16-17), while a mid-

/post-test and a post-test only setup have been used in respective five (#1, #3, #5, #7, 

#10) and two studies (#2, #15)4. While a pre-test is relatively effortless to include, it is 

of fundamental value to evaluate the effect regarding the post-test. In relation to #2 and 

#15, we cannot know if there truly has been no effect on the grades from working with 

ER, or if there already were a difference in the students’ emotions from the beginning 

and not as a result of the ER intervention. 

Quantitative and qualitative data: Qualitative data is an efficient method for cast-

ing a light on the reasons behind the acquired quantitative data, i.e. as seen in #14 were 

it effectively describes the reasons for the added benefits of having the students keep a 

project journal, or as in #2 where the qualitative data highlighted differences not found 

in the quantitative data. Yet, only six studies (#1-2, #5, #11, #14-15) have focused on 

collecting qualitative data in addition to the quantitative data4. 

What have been measured and how: The focus of the measured can roughly be 

divided into two main trends: The learning outcome (#1-6, #8-14, #16-17) and the emo-

tions/motivation (#2, #6-8, #12, #15-17).The learning outcome for the studies carried 

out at the universities have mainly made use of the course grades (#2, #11) and multi-

ple-choice tests (#12-13) to evaluate the outcome. Outside the universities, performance 

tests have also been a popular way to measure the learning outcome. These have often 

involved questionnaires and multiple-choice tests (#4, #6, #8, #14, #16), and program-

ming tasks revolving around solving a specific problem, or series of problems (#1, #3, 

#5, #17). The emotions and motivation have mainly been measured through question-

naires (#6-8, #12, #15-17) and interviews (#2, #15). 

4.3 Recommendations 

Based on the findings above, we recommend building a closer relationship between the 

universities and local educational institutions. This to provide researchers with easier 

access to participants, ex. parallel classes (K-12) often averaging between 20-30 stu-

dents per class. Parallel classes would also be ideal for studies, which implements a 

between-groups design. In addition, a closer collaboration would also enable research-

ers to let the regular teachers conduct the studies, either alone or in combination with 

the researchers - as part of the regular teaching - thereby strengthening the validity of 

the studies. Likewise, we also recommend that future studies always conduct a pre-test 

in order to strengthen the validity of the post-test, as well as collecting both quantitative 

and qualitative data, to strengthen the understanding of the results. 

                                                           
4 These numbers are based on the authors’ evaluation of the selected studies, since studies (#1-3, 

#7, #10-11, #15, #17) does not explicitly mention if the studies include pre-, mid- or post-

tests, while studies (#3-4, #6, #10, #13-14, #16-17) does not explicitly mention if the data is 

quantitative and or qualitative. 
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With the popularity of questionnaires and multiple-choice, we recommend the de-

velopment of a standardized test for measuring the learning outcome (sequences, loops, 

conditionals, functions). This would make it possible to compare the learning outcome 

across and between platforms. 

Furthermore, for the purpose of clarity we recommend that future studies explicitly 

state if the tests included are pre-, mid- or post-tests, as well as if the data is quantitative 

or qualitative. In addition to this, we also recommend that future studies state both the 

educational level and the age of the participants, since the classification of the former 

can vary from country to country. 

4.4 Future directions and limitations 

With the limited amount of studies found on the effect of Educational Robotics, we feel 

that there is a serious lack of research on the field – not only in regard to comparing the 

effect of available ER products, but even more importantly in regard to comparing ER 

to traditional ways of teaching. Regarding limitations, we acknowledge that an ex-

panded list for ER products and / or different search strategies might have yielded a 

different result. 

5 Conclusion 

A search in eight major databases for studies measuring the effect of Educational Ro-

botics - spread out on 29 products - yielded 301 results out of which 17 articles were 

selected based on the established exclusion criteria. The limited number of articles have 

not made it possible to conclude anything on the effect of the different ER products or 

on ER in general – further studies on the topic is needed.  

If we should recommend some general methodologies on behalf of our study, these 

would be: When conducting experimental/quasi-experimental studies, using parallel 

classes (K-12) or dividing the students of a university course into two groups, could 

prove an ideal way of naturally dividing the participants in a between subject design. 

When collecting the data, we recommend using both quantitative and qualitative meth-

ods, with the possibility of quantifying tests to measure the learning outcome (multiple-

choice, performance tests), followed up by qualitative data to measure the emotions 

(questionnaires and interviews). Regarding this, we also recommend performing both 

pre- and post-tests. In addition, we recommend setting the experiment in a context as 

close as possible to the one the results are expected to be used in afterwards, i.e. during 

the regular teaching and by or in combination with the regular teacher. For the purpose 

of clarity, we also recommend that future studies explicitly state if the tests included 

are pre-, mid- or post-tests, if the data is quantitative or qualitative, as well as both the 

current educational level and age of the participants. 
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