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In STEM education, remote laboratories are technological devices where the students can interact with a real experimental setting placed anywhere else, commonly by using a web
interface. VISIR is a remote laboratory for basic analog electronics, initially developed at Blekinge Institute of Technology [1].

To evaluate its educational value, previous studies were conducted in several courses at university and high school levels [2], [3], using pre- and post-tests to assess students'
understanding of direct current circuits. Their results show a positive learning impact of using VISIR.

Our current work looks into using the data collected in the communication between the interface and the real experimental setting to offer a way to improve our understanding about
the learning processes in analog electronics. The main goal of this poster communication is to present a dashboard designed to visually analyze the information we can extract from

the traces. This tool is intended for both instructors and researchers.

I
| | [ ]
n
v A web interface, that simulates:
> BREADBOARD.
= > COMMON INSTRUMENTS
u u
(e.g. multimeters and oscilloscope). remote |ab
n [ ]
. v Areal equipment, where the different components
T . 7 ey . : e
' .‘LL—-J“':: 3 l“ orasdborrd | wuenser | amten. | o-:dou»t“ oc bomer | l ;::"""'“1 | a re CO n n eCted .
2 [} = | VISR Logs = X
m ||||||||||||||| Vista 0
Nombre - Fecha de modifica... Tipo Tamafo
# Acceso rapido
Y £ Fisica-1.2013.csv 09/01/2018 7:58 Archivo de valores... 48412 KB
I Escritorio ¢ e v s e
E:, Fisica- 1.2013-02-18 00-00-00t02013-03-0...  10/10/2017 17:14 Archivo de valores... 5.797 KB
¥ Descargas @3] Fisica-1.2013-02-18 00-00-00t02013-03-0...  10/10/201717:14  Archivo devalores.. 11507 KB
%| Documentos ¢ @Y Fisica-1.2014.csv 09/01/2018 7:58 Archivo de valores.. 34514 KB
=] Imagenes ¢ @5 Fisica-1.2014-02-11 00-00-00t02014-03-0...  10/10/201717:14  Archivo de valores... 3.501 KB - = - -
L B e e v The interaction with VISIR is recorded by the
03_GraficosControl =) Fisica-1-PX1.2013-02-18 00-00-00t02013-... 10/10/2017 17:14 Archive de valores... 7.268 KB
N @3] Fisica-1-PXI.2014-02-11 00- e : -
@%] Fisica-2.2012-02-18 00.00_0{ | 5 - ' ; " . S " n . Ep—
09| a1 - v || 17_858,109971,"2017-02-09 11:54:38","2017-02-09 11:54:38"," @ @ @initial::request "{""back"™": e'rlOte Iab Se e
Sl f15] Fisica-2.2012-02-18 00_00_0| f o = ec o o8 ) r rv r-
[ Este equipo E:) Fisica-2.2013-02-11 00_00_0| A B C D E F G H | J K L M N 0 p
fE:s::: :::: g :::i;gljﬁi; zm; 1 [17_858,1099'_}1,"2017-02-09 11:54:38","2017-02-09 11:54:38","@@@initial: request@@@","{""back" ""http://www.weblab.deusto.es/webIab/labé(Visir%ZOexperiments/visir_htmIS/?finished:‘true""}","visir_ / I nfo rmatio n CO ntai n ed i n th e IO fi IeS iS n ot eas
= B Fisica-2.2014-02-01 00 00 0| 2 | 17_858,109971,"2017-02-09 11:54:39","2017-02-09 11:54:39","login","{""sessionkey"": ""ba5cfd9f355331f137f6a72cha886f1c"", ""teacher"": true}","visir_htmI5"
B Escitorio a Fisica_g_pxi_2012_02_1goo__c 3 |17_858,109971,"2017-02-09 11:55:51","2017-02-09 11:55:51","<protocol version=""1.3""><request sessionkey=""ba5cfd9f355331f137f6a72cba886f1c""></request></protocol>","<protocol version=""1.3"">
= 'mf?enes @3%) Fisica-2-pxi.2013-02-1100. 4 |<error>
b Musica d: Fisica-2-PX1.2014-02-0100 5 |No measurements requested</error> to ana yze .
- ijetos 3D g Fisica-2-PXI2014-02-0100{ & |</protocol>","visir_htmls"
W Videos : “fsf'-::m:z'iglz‘gi'g:2—2 7 |17_858,109971,"2017-02-09 11:56:02","2017-02-09 11:56:03","<protocol version=""1.3""><request sessionkey=""ba5cfd9f355331f137f6a72cbas86f1c""></request></protocol>","<protocol version=""1.3"">
Gy | e | v' Instruct | dt load the | to th
o o @ihmee | 8 [cemon NSructors onlty nee O uUupioa e 10gSs 10 e
= B85 visir html5.2017-02-0900-0| @ | NO measurements requested</error>
- WindowslQS (E:) & = "My ies n
Ridiorien @1 visir_html5.2017-02-09 00-0| 10 |</protocol>","visir_html5
- D'S:’;: @ 11 17_858,109971,"2017-02-09 11:56:06","2017-02-09 11:56:06"," @ @ @finish@ @@","None","visir_html5" tOOI
- i g [
R 12 |17_983,109972,"2017-02-09 11:54:40","2017-02-09 11:54:40"," @ @@initial::request@@@","{""back"": ""http://www.weblab.deusto.es/weblab/labs/Visir%20experiments/visir_htmls/?finished=true""}","visir |
¥ Red 13 117_983,109972,"2017-02-09 11:56:01","2017-02-09 11:56:01","<protocol version=""1.3""><request sessionkey=""cb75a447366eb5b12d6d27dfd7d0f954""><circuit><circuitlist>W_X VDC+25V_1 1 A4
14 |R_X A5 A9 1k
i 15 |VDC#25V_1VDC+25V 1 1
16 |</circuitlist></circuit><functiongenerator id=""1""><fg_waveform value=""sine""></fg_waveform><fg_frequency value=""1000""></fg_frequency><fg_amplitude value=""0.5""></fg_amplitude><fg_offset valy

17 |<response>
18 <functiongenerator>

20 |<fg_amplitude value=""5.000000e-001""/>

C:/Users/vanessa.serrano/Desktop/CopiaUSB_051113/1QS(2017-18)/ASISTEMBE_1718/TFM_MEQ_1617/visirTR/dashboard - Shiny - o n
=] “s- Publish ~
~
@@ Data Input .
Information
» Log Files
Log Files To start, load user traces by pressing button

S i v Visually analyze information extracted from logs.
i | > INSTRUCTORS: this information allows

2148 o assessing the activity done by any specific D AS H B O A R D

2014-03-07 student or group of students without having to

B Circuit-based Analysis <

B User-specific Results <

© Help Last logged date

— _ code with Shiny [4]

RESEARCHERS: this tool can provide ways
to identify common errors and to
assess learning processes in the domain.

C:/Users/vanessa.serrano/Desktop/CopiaUSB_051113/1QS(2017-18)/ASISTEMBE_1718/TFM_MEQ_1617/visirTR/dashboard - Shiny - o “ (R} C:/Users/vanessa.serrano/Desktop/CopiaUSB_051113/1QS(2017-18)/ASISTEMBE_1718/TFM_MEQ_1617/visirTR/dashboard - Shiny (E] C:/Users/vanessa.serrano/Desktop/CopiaUSB_051113/1QS(2017-18)/ASISTEMBE_1718/TFM_MEQ_1617/visirTR/dashboard - Shiny - o “
i p://127.0.0.1:6137 owser 27 :6137 i i -

B8 Data Input

Circuits vs Time Normalized Circuits vs Time

Time Distribution Total Time vs Date Time vs User & Date Time Distribution Total Time vs Date Time vs User & Date
BB Global Results BB Global Results
304.99 5.35
Total Time (in h) Mean Time/User (in h) > Time
ircuits vs Time
O B8 Circuit-based Analysis < B Circuit-based Analysis < § ond ° 535
H g, 5
4 L
5 ymmon Circuits c & | \ g a2}
H pes : / f
'\ H BB User-specific Results < £ / y B8 User-specific Results < %
. (= £\ /
\ E S / ® e ©
H > User Results \ / ® [ce)
\ E 10| / o%gw °
. © Help < © Help
7 : Dashboard Structure 12Feb  14Feb  16Feb  18Feb  20Feb  22Feb  24Fed  26Fed  28Fed  O02Mar  O4Mar OB Mar Dashboard Stucture  NNIQKL Tmeln
0 :

Glossary of Terms

F
e &
s
3
=
8
fre
H
3 ' Glossary of Terms
H
H
:
H ﬂ\
H
i ) | I 1 T | | | 1l
User

Time of work with the remote lab per user Time of work with the remote lab per date

Number of circuits vs time-on-task

~ % s x 7 zo = C:/Users/vanessa.serrano/Desktop/CopiaUSB_051113/1QS(2017-18)/ASISTEMBE_1718/TFM_MEQ_1617/visirTR/dashboard - Shiny - a n
(R} C:/Users/vanessa.serrano/Desktop/CopiaUSB_051113/1QS(2017-18)/ASISTEMBE_1718/TFM_MEQ_1617/visirTR/dashboard - Shiny - C:/Users/vanessa.serrano/Desktop/CopiaUSB_051113/1QS(2017-18)/ASISTEMBE_1718/TFM_MEQ_1617/visirTR/dashboard - Shiny - B panieh
= > er Publish ~
27. 6137 i /‘.J ]
VISIR DASHBOARD
B8 Data Input Gire
Common Circuil ts Circuits in Timeline Number of Circuits vs User Select a user...
14_248
e £3 sl
BB Global Results < Select a circuit...
t
R_X DC_+25V DMM_AHI 10k/R_X DC_+25V DMM_AHI 10k/W_X DC_COM GND/W_X DMM_ALO GND frary ory.9)
Show 10 ~ entfies ~  Search
llllllllllllllllll Times
Tested
LO 1 35
V1 GND 1k/W_X DC_+25V DMM_VHI/W_X DC_COM GND/W_X

3 R_XP01DC_+25V 10k/R_X P01 DC_+25V 1k/R_X P01 GND 1k/W_X DC_+25V DMM_VHIW_X DMM_VLO GND

4 R_X P01 DC_+25V 10k/R_X P01 DC_+25V 1k/R_X P01 DMM_VLO 1k/'W_X DC_+25V DMM_VHI 2

P02 P01 10k/R_X P02 P01 1k/R_X P01 DMM_VLO 1k/W_X DC_+25V DMM_VHI 2

1 DMM_VLO 1k

2

3

=4

S

o S

5 2

b3

o

E

S

| |

5283538858588 8RK8C5E8E85388388557 886888

User

Times a circuit is done per user Circuits timeline per user, measure type included |dentification of each circuit in the timeline List of normalized circuits of a user

References

|. Gustavsson, “A remote access laboratory for electrical circuit experiments”, Int. J. Eng. Educ., vol. 19, no. 3, pp. 409-419, 2003.

J. Garcia-Zubia et al., “Empirical analysis of the use of the VISIR remote lab in teaching analog electronics”, IEEE Trans. Edu., vol. 60, no. 2, pp. 149-156, May 2017.

M. A. Marques et al., “How remote labs impact on course outcomes: Various practices using VISIR”, IEEE Trans. Educ., vol. 57, no. 3, pp. 151-159, Aug. 2014.

W. Chang, J. Cheng, J. J. Allaire, Y. Xie, and J. McPherson. Shiny: Web Application Framework for R. (2017) [Online]. Available: https://CRAN.R-project.org/package=shiny.

BN


https://cran.r-project.org/package=shiny

