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1. 02.COVID-19_2 - Validation of the adapted

tools for COVID times
This document describes the work of the RoboSTEAM project [1-8] Output 2 — COVID-

19_2 included because of 2019 pandemic situation and the impact in the project [9-
19]. The output aims to validate the tools selected and implemented/adapted during
03.COVID-19_1 [20]. In the project management handbook, the output is described

as follows:

“Test the tools during Hackaton and C6. The schools of the partnership tested
the tools during C6 and help to report problems that should be addressed and

improve them to be applied in the specific pandemic context’.

In this task the schools and the universities assess the tools adapted because of the
COVID-19, this testing is carried out in the daily work of the pilotsl and 2 stages, but

more specifically in a dissemination event as the hackathon and C6.

2. The process and tools applied
As commented in the Project Management Handbook COVID-19 [21] pandemic

situation has an important impact in the project because it has associated a delay in
many tasks, but because it implies also to work in other directions, that takes into
account the project main aim but also how to overcome the difficulties risen by the
global health alert. One of them was the definition of tools to facilitate the completion
of the pilots and also the simulation of robotics challenges in virtual environments.
This has been described in 03.COVID-19_1 [20] and it is necessary not only to include
them as a possible tool as was done in 03.A4 final report, but to test them in real
contexts such as the hackaton with stakeholders of the educational context and during
C6, a virtual exchange that includes all the schools and the support of all the

universities involved in the partnership.

2.1. Hackathon
The first testing context is the Hackathon that took place the 3™ of November of 2020

at the Instituto Politécnico de Braganca it involves a competitive event in which the
participants, will develop nanochalenges based on physical devices and simulation,

that are were used in challenge-based learning [22, 23] activities during the
4 2018-1-ES01-KA201-050939
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RoboSTEAM Project. The Hackaton was intended for students and researchers, and it
is @ multiplier event that had as goal to share some of the Intellectual Outputs of
RoboSTEAM. One of the used was a simulated robot, prototyped to compete in
the micromouse competition, using a hardware in the loop approach. To
minimize the gap between the simulation and the real implementation, a Hardware-

in-the-loop technique was proposed allowing to control a simulated Arduino based

robot with real hardware. It involves 38 person and was very successful. In Figure 1 it

is possible to see some of the participants testing the simulators.

Figure 1. - Students working in testing the Robot in the HIL prototype

In this case the testing was based more on the perception and feedback of the
participants, but in order to register some of this feedback and to validate it a form
was published (https://forms.gle/qdql1EujUTjPFD]768). Some pictures of the

questions asked to the participants can be seen in Figure 2 and 3.
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Multiplier Event Evaluation

How much do you agree with the following statements
Not at all Not much Neutral Much Very much
The event was
well structured O O O O O

The speakers

had relevant O O O O O

expertise

The contents

were inspiring O O O O O

for my practice

The possibilities
for active
involvement of

participants O O O O O

were adequate
adequate
adequate

The
infrastructure
(room,

equipment)
used in/for the O O O O O
event was

adequate was
adequate

My

expectations O O O O O

were met

Figure 2. - Questions asked to the participants
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What did you particularly like?

Tu respuesta

What should we change next time?

Tu respuesta

What would you like to hear more about?

Tu respuesta

Figure 3. - Open questions asked to the participants

2.2. C6 Virtual Exchange
The other testing context was C6, the virtual exchange. It is an exchange that was

scheduled to month 18 but that was to be postponed and finally carried out in a virtual
way the 21st and 22nd of January of 2021. It includes students from different
socioeconomical context from Spain, Portugal and Finland. There were three groups
of students from all nationalities involved in the project. All of them with mixed abilities
concerning STEAM related competences. Therefore, the groups were heterogeneous.
The average age was 15-year-old. There were two Finnish Teachers, four Portuguese
teachers and two Spanish teachers. We also had the support of a master students
from IPB. Each of the groups has a virtual videoconference room where they can
interact and a virtual machine defined with SUFFER where they can collaborate to solve
nano-challenges (this is called CINDY). In such machine both the students of a group
and teachers can access although only one of the can access at the same time. In
order to measure the activity carried out in this C6 survey was used that includes
elements of the Technology Acceptance Model (TAM) [24] and the System Usability
Scale (SUS) [25]. A link to the survey is the following:
https://forms.gle/ws4WuvsLzEy3679s5.

TAM is one very popular model to explore technology acceptance, it studies two main

factors that influence individuals’ intention to use the technology: perceived ease of

7 2018-1-ES01-KA201-050939
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use (PEOF) and perceived usefulness (PU). It has been adapted several times to

different contexts a sample can be TAM3 [26]. From this last version several items

were extracted and included into a form, a correspondence between the issue that is

explored and the question can be seen in table 1.

Table 1. - TAM Items and RoboSTEAM questions

Variable Explored

Perceived Usefulness
(PU)

CINDY would improve my learning performance

CINDY would improve my academic performance

CINDY could make it easier to study course content

Perceived ease of use
(PEOU)

I find CINDY easy to use

Learning how to use CINDY is easy for me

It is easy to become skillful at using CINDY

I have the necessary skills for using CINDY

Attitude Towards
Technology

Programming through CINDY is a good idea

I am positive toward CINDY

I intend to be a heavy user of CINDY

Regarding SUS, it is an instrument that provides a simple way to measure usability. It

consists of 10 items with five options each (from Strongly Agree to Strongly Disagree).

It was created by John Brooke in 1986 and allows to evaluate different products and

services [25].

In addition, some open questions were published. They can be seen in Figure 4.

2018-1-ES01-KA201-050939
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What's your opinion about CINDY?

Tu respuesta

You could list some advantages

Tu respuesta

You could list some disadvantages

Tu respuesta

Figure 4. - Open questions asked to the participants about CINDY

3. Evaluation Results
The results obtained during the evaluation are shown in this section taking into account

the Hackaton and the C6.

3.1. Hackathon
Regarding the feedback obtained during the hackaton we had only 4 answers to the

survey and most of them with positive feedback. In this case the interesting data are
the open questions answers. As they are not to much we paste here those related with

the tools:

e What did you particularly like?
o “Learn by using simulators that allow you to make quick test and
understand what you are doing"
o “Using the robots and software to learn”
o "I particularly appreciated the fact that we tested simulations and tried
to make the control of the robots more efficient”
e What should we change next time?
o “An explanation of the best ways to solve the challenges comparing the

different options”

9 2018-1-ES01-KA201-050939
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It is possible to see that there is a positive feedback regarding the use of the robots

Rt m

o “more robots and equipment”

simulators and that probably the competition can be improved with more time, robots

and simulators.

3.2. C6 Virtual Exchange
In this case we have applied a mixed-methods approach [27], combining quantitative

and qualitative analysis. The quantitative analysis will consider TAM results and SUS

while the qualitative deals with the open questions. R

Figure 5 presents an overview of TAM questionnaire obtained after STEAM experience
to 17 individuals. The results presents high number of responses linked to neutral.
However, we observed that they feel confident using CINDY and quite positive about
the tool with almost a 47.06 % of respondents agreeing. Around 40% of respondents
agreeing in that CINDY will enhance their academic and learning performance. Finally,
the number of respondents that totally disagree about the ease of use of CINDY was

under 6%.

Figure 6 presents the description of TAM answers. In average we can observe that
there is a majority of respondents over the neutral option. The boxplots presented in

Figure 8 and 9 illustrates this fact graphically

Figure 10 overviews the same data but presented by gender. In this case we have
splitted and analysed the results. Again, for illustrating the data we have generated a
boxplot that it is presented in Figure 11 and Figure 12. This figure shows a similar
behaviour in mean, however some aspects such as being skilful using Cindy or being

a heavy user of Cindy presents a negative scenario.

Finally, when we face the same scenario by age, the TAM presents the set of
respondents between 17-18 more confident about the use of CINDY and the
perception of their skills. Notwithstanding, at the same time they are the set of
individuals that do not fully agree about the positively feeling toward the tool. We
should point out that such students age were not the focus of this project, however
when they began the project they were in 15-16. Figure 13 presents an overview of
this data and Figure 14 and Figure 15 shows the boxplot associated.

10 2018-1-ES01-KA201-050939
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Figure 5. -Overview of answers to TAM Questionnaire
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Descriptive Statistics

| find CINDY easy to use Learning how to use CINDY is easy for me Itis easy to become skillful at using CINDY CINDY would improve my learning performance

valid 17 17 17 17
Missing (o} 0 0 (o}
Mean 3.412 3.471 3.235 3.412
Median 3.000 3.000 3.000 3.000
Mode a 3.000 3.000 3.000 3.000
Std. Deviation 1.004 0.943 0.970 1.064
Minimum 1.000 2.000 2.000 1.000
Maximum 5.000 5.000 5.000 5.000
25th percentile 3.000 3.000 3.000 3.000
S0th percentile 3.000 3.000 3.000 3.000
75th percentile 4.000 4.000 4.000 4.000

a More than one mode exists, only the first is reported

CINDY could make it easier to study course content Programming through CINDY is a good idea | am positive toward CINDY

16 17 17

1 0 0

3.313 3.059 3.235

3.000 3.000 3.000

3.000 4.000 4.000

0.704 1.029 0.831

2.000 1.000 2.000

4.000 4.000 4.000

3.000 3.000 3.000

3.000 3.000 3.000

4.000 4.000 4.000

1 intend to be a heavy user of CINDY | have the necessary skills for using an CINDY CINDY would improve my academic performance

17 16 15
(] 1 2
2.588 3.813 3.400
3.000 4.000 3.000
3.000 4.000 3.000
1.004 0.911 0.910
1.000 2.000 2.000
4.000 5.000 5.000
2.000 3.000 3.000
3.000 4.000 3.000
3.000 4.250 4.000

Figure 6. - TAM answers descriptions
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Descriptive Statistics

1 find CINDY easy to use Learning how to use CINDY is easy for me Itis easy to become skillful at using CINDY CINDY would improve my lkeaming performance

Female Male Female Male Female Male Female Male
valid [ 11 [ 11 [ 11 [ 11
Missing 0 0 0 (o] 0 0 0 0
Mean 3.167 3.545 3.333 3.545 3.000 3.364 3.000 3.636
Median 3.000 3.000 3.000 3.000 3.000 3.000 3.000 4.000
Mode a 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000
Std. Deviation 1.329 0.820 1.033 0.934 1.095 0924 1.265 0924
Minimum 1.000 3.000 2.000 2.000 2.000 2.000 1.000 2.000
Maximum 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
25th percentie 3.000 3.000 3.000 3.000 2.250 3.000 3.000 3.000
S0th percentile 3.000 3.000 3.000 3.000 3.000 3.000 3.000 4.000
75th percentile 3.750 4.000 3.750 4.000 3.000 4.000 3.000 4.000

a More than one mode exists, only the first is reported

CINDY could make it easier to study course content Programming through CINDY is a good idea 1 am positive toward CINDY | intend to be a heavy user of CINDY CINDY would improve my academic performance

Female Male Female Male Female Male Female Male Female Male

6 10 6 11 6 11 6 11 =) 10

0 1 0 o 0 o 0 o 1 1
3.167 3.400 3.500 2.818 3.333 3.182 2.500 2.636 3.000 3.600
3.000 3.500 3.500 3.000 3.500 3.000 3.000 3.000 3.000 3.500
3.000 4.000 3.000 4.000 4.000 4.000 3.000 2.000 3.000 3.000
0.753 0.699 0.548 1.168 0.816 0.874 0.837 1.120 0.707 0.966
2.000 2.000 3.000 1.000 2.000 2.000 1.000 1.000 2.000 2.000
4.000 4.000 4.000 4.000 4.000 4.000 3.000 4.000 4.000 5.000
3.000 3.000 3.000 2.000 3.000 2.500 2.250 2.000 3.000 3.000
3.000 3.500 3.500 3.000 3.500 3.000 3.000 3.000 3.000 3.500
3.750 4.000 4.000 4.000 4.000 4.000 3.000 3.500 3.000 4.000

Figure 9. Data description by gender
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Descriptive Statistics

1 find CINDY easy to use Learning how to use CINDY is easy for me Itis easy to become skillful at using CINDY CINDY would improve my leaming performance

17-18 40-50 50-100 17-18 40-50 S0-100 17-18 40-50 50-100 17-18 40-50 50-100
valid 13 2 2 13 2 2 13 2 2 13 2 2
Missing 0 0 0 0 0 0 0 0 0 0 0 0
Mean 3.385 3.000 4.000 3.385 3.500 4.000 3.231 3.000 3.500 3.308 3.500 4.000
Median 3.000 3.000 4.000 3.000 3.500 4.000 3.000 3.000 3.500 3.000 3.500 4.000
Mode a 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 2.000 3.000 3.000 3.000
Std. Deviation 1.044 0.000 1414 0.961 0.707 1414 0.927 0.000 2121 1.109 0.707 1414
Minimum 1.000 3.000 3.000 2.000 3.000 3.000 2.000 3.000 2.000 1.000 3.000 3.000
Maximum 5.000 3.000 5.000 5.000 4.000 5.000 5.000 3.000 5.000 5.000 4.000 5.000
25th percentile 3.000 3.000 3.500 3.000 3.250 3.500 3.000 3.000 2.750 3.000 3.250 3.500
Soth percentile 3.000 3.000 4.000 3.000 3.500 4.000 3.000 3.000 3.500 3.000 3.500 4.000
75th percentile 4.000 3.000 4.500 4.000 3.750 4.500 4.000 3.000 4.250 4.000 3.750 4.500

a More than one mode exists, only the first is reported

CINDY could make it easier to study course content Programming through CINDY is a good idea | am positive toward CINDY | intend to be a heavy user of CINDY | have the necessary skills for using an CINDY CINDY would improve my academic performance

17-18 40-50 50-100 17-18 40-50 50-100 17-18 40-50 50-100 17-18 40-50 50-100 17-18 40-50 50-100 17-18 40-50 S50-100

12 2 2 13 2 2 13 2 2 13 2 2 12 2 2 11 2 2

1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2 0 0
3.250 3.500 3.500 2.846 3.500 4.000 3.077 3.500 4.000 2.385 3.500 3.000 4.000 3.500 3.000 3.364 3.500 3.500
3.000 3.500 3.500 3.000 3.500 4.000 3.000 3.500 4.000 2.000 3.500 3.000 4.000 3.500 3.000 3.000 3.500 3.500
3.000 3.000 3.000 3.000 3.000 4.000 4.000 3.000 4.000 2.000 3.000 3.000 3.000 3.000 2.000 3.000 3.000 3.000
0.754 0.707 0.707 1.068 0.707 0.000 0.862 0.707 0.000 1.044 0.707 0.000 0.853 0.707 1414 1.027 0.707 0.707
2.000 3.000 3.000 1.000 3.000 4.000 2.000 3.000 4.000 1.000 3.000 3.000 3.000 3.000 2.000 2.000 3.000 3.000
4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 3.000 5.000 4.000 4.000 5.000 4.000 4.000
3.000 3.250 3.250 2.000 3.250 4.000 2.000 3.250 4.000 2.000 3.250 3.000 3.000 3.250 2.500 3.000 3.250 3.250
3.000 3.500 3.500 3.000 3.500 4.000 3.000 3.500 4.000 2.000 3.500 3.000 4.000 3.500 3.000 3.000 3.500 3.500
4.000 3.750 3.750 4.000 3.750 4.000 4.000 3.750 4.000 3.000 3.750 3.000 5.000 3.750 3.500 4.000 3.750 3.750

Figure 12. - Answers description based on age

18 2018-1-ES01-KA201-050939



Alternatively, we have used Spearman's correlation coefficient to examine the strength
and direction of the monotonic relationship between our ordinal variables (Likert). In
a monotonic relationship, the variables tend to move in the same relative direction,
but not necessarily at a constant rate. For Spearman's correlation, an absolute value
of 1 indicates that the rank-ordered data is perfectly linear; —1 means that the highest
value of Variable A is associated with the lowest value of Variable B, the second highest
value of Variable A is associated with the second lowest value of Variable B and so on.
Attending the direction, the sign of the coefficient indicates the direction of the
relationship, that tend to increase or decrease at the same time. An example where
the coefficient is positive and the line representing the correlation slopes upward. If
one variable tends to increase while the other decreases, the coefficient is negative

and the line representing the correlation slopes downward.

Figures 13 and 14 illustrates the correlation and presents that there is a correlation
between to find CINDY easy to use and the other variables. However, the item “I have
the necessary skills for using CINDY” the coefficient is negative with “Programming
through CINDY is a good idea”, “I am positive toward CINDY” and “I intended to be a
heavy user of CINDY”.

The European Commission support for the production of this publication does not constitute an
endorsement of the contents which reflects the views only of the authors, and the Commission
cannot be held responsible for any use which may be made of the information contained therein.

Project Number: 2018-1-ES01-KA201-050939
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Figure 13. - Correlation description
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Spearman's Correlations ¥

Variable

| find CINDY easy to use

Learning how to use CINDY is easy for me

Itis easy to become skillful at using CINDY

CINDY would improve my learning performance

1. | find CINDY easy to use

Spearman's rho
p-value

2. Learning how to use CINDY is easy for me Spearman’s rho 0.910 —
p-value 3.990e-7 —
3. Itis easy to become skillful at using CINDY Spearman’s rho 0.792 0.652 —
p-value 1.507e-4 0.005 —
4. CINDY would improve my learming performance Spearman’s rho 0.604 0.706 0.316 —
p-value 0.010 0.002 0.216 —
5. CINDY would improve my academic performance Spearman’s rho 0.408 0.560 -0.015 0.776
p-value 0.131 0.030 0.958 6.751e-4
6. CINDY could make it easier to study course content Spearman’s rho 0.329 0.406 0.056 0.701
p-value 0.214 0.119 0.836 0.003
7. Programming through CINDY is a good idea Spearman’s rho 0.256 0.416 0.070 0.387
p-value 0.321 0.097 0.790 0.125
8. | am positive toward CINDY Spearman’s rho 0.749 0.849 0.548 0477
p-value 5.340e -4 1.614e-5 0.023 0.053
9. | intend to be a heavy user of CINDY Spearman’s rho 0.101 0.254 0.115 0.450
p-value 0.701 0.326 0.659 0.070
10. 1 have the necessary skills for using an CINDY Spearman's rho 0.275 0.173 0.399 0.131
p-value 0.303 0.521 0.126 0.630
CINDY would improve my academic performance CINDY could make it easier to study course content Programming through CINDY is a good idea | am positive toward CINDY lintend to be a heavy user of CINDY | have the necessary skills for using an CINDY

0.778
0.001

0.044
0.877

0.223
0.425

0.061
0.830

0.118
0.676

0.245
0.360

0.212
0.431

0.139
0.607

0.019
0.948

0.636
0.006

0.666
0.004

-0.321
0.226

0.353
0.164

-0.040
0.884

-0.339
0.199

Figure 14. - Spearman correlation results

The European Commission support for the production of this publication does not constitute an
endorsement of the contents which reflects the views only of the authors, and the Commission
cannot be held responsible for any use which may be made of the information contained therein.

Project Number: 2018-1-ES01-KA201-050939



Regarding SUS results we can see the answers in Figure 16, the result obtained is 72,1
that is higher than the 68% of level determined by Sauro so it can be considered with

a C+ grade that although it is not high it is adequate.

SUS Calculation

Participant q1 q2 q3 q4 q5 q6 q7 q8 q9 q10

Student1
Student2
Student3
Student4
Student5
Studentt
Student?
Student8
Studentd
Student10
Student11
Student12
Student13
Student14
Student15
Student16
Student17

NNWWWENaAaNOOWWWO & BW
B A WNWWaAWEBEDWWWO & B2W
B EAWEWUE AR OO WWOO A BRW
NNWWWW a2 ahNWwwwhn &saw
WO EEWENWDWOWWWSESREBEW
NNNNWWOONWWWWUON & BW
WEWdEWENMMOWWWSESEDBEW
B A WUNWWUNWREBEWODWON & W
N &2 WWWWNaAaNR2EWWWSEESBW
N aAaNB2WWWNNR2WWWa &2 w

Figure 15. - SUS Calculation Results

Regarding the open questions they can be studied we group the answers by proximity
criterion for Q1 (opinion about CINDY), Q2 (advantages), Q3 (disadvantages). The
results are presented in a matrix style, as suggested by [28], in Table 2. As a summary
of the feedback the stakeholders understand the tool as very useful and an interesting
idea, as an advantage they say that facilitates teamwork, the problems founded are
mostly related with network performance and with the idea of sharing all the students

the same screen.
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SUS Score
50,0
50,0
50,0
75,0
50,0
50,0
50,0
60,0
50,0
50,0
42,5
60,0
50,0
62,5
57,5
80,0
50,0
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Table 2. - Matrix of results of students answers

Co-funded by the
Erasmus+ Programme
of the European Union

Q1 (opinion)

Q2 (advantages)

Q3 (disadvantages)

Good but needs

Confussing at the

st1 . Synchronize everyone's o
improvement work beginning
St2 Good platform It improves team work None
) One person at the same

St3 Indifferent Good for remote _

learning time
St4 Indifferent Indifferent Indifferent

Good idea requires
St5 Motivates students Difficult with bad network
work
St6 Needs improvement Working at home Needs improvements
Difficult to work with
St7 None Lot of them
others
St8 Good collaboration tool Teamwork The same screen for all
) Collaborative work,
St9 Confusing o None
sharing ideas
Good idea with the
Sst10 ) Work with other None
pandemic

Sti1 Good overall Work as a team Connection troubles
S12 Needs improvement Intuitive Lot of improvement
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