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Figura 1. Diagramas de cajas agrupados para las variables ufilizadas en el AC sobre uso v valoracion de la
utilidad. En rojo figura aquél conglomerado cuya funcion de distribucidn es significativamente mayor que el
resto de conglomerados (p = 0,03).



CLASSIFICACIO RENDIMENT
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ANALISI ACTIVITATS | RENDIMENT

Taula 7. Taula de correlacions entre els diferents enunciats 1 components obtinguts 1 les
qualificacions obtingudes en I'assignatura. Per hores de treball 1 les puntuacions en els components
s'ha obtingut el coeficient de correlac1o de Pearson 1 pels diferents enunciats el coeficient de
correlacid de Spearman.

Variables Activitats Treball Proves
practigues tutoritzat avaluacio
. ) 218 (=.001); {014 (.798); -035 (.534); 011 (.843);
Hores Treball 1=315 =317 n=318 n=318
- -.073 (.004; 152 (.003); 078 (080); 062 (120);
Utlitat resum APA =328 =330 n=331 n=331
- L, , -021(.355); 284 (=.001); 098 (.038); 37 (.006);
Utilitat rabrica escrit =326 =328 0=320 0=320
. . o 132 (.009); 212 (=.001); 0.019 (363); 097 (039);
Urilitat tutories programades =327 2=320 0=330 2=330
- , s 028 (333); 277 (=.001); 097 (.069); 122 (030):
Utilitat tutories sol-licitades =234 2=234 0=235 2=235
. S - 088 ( 056): (159 (002); - 046 (204); -032 (282);
Utilitat criteris oral 1=323 =324 0=325 0=325
L 069 (.106); 442 (=.001); 153 (.003); 248 (=.001);
Coordinacio alumnes =327 1=320 =330 =330
P 079 .077); 427 (=.001); 099 (035); .199 (=.001);
Participaci6 alumnes =320 1=331 =332 =332
. . ] 138 (.006); 345 (=.001); 135 (.007); 213 (=.001);
Utilitat treball per aprendre =376 =378 0=320 1=320
- . . 140 (.006); 212 (=.001); 191 (=.001); 224 (=.001);
Utilitat treball estudiar examens =378 2=320 0=330 1=330
Relacio gualificacié - hores -.076 (.083); 194 (=.001); 040 (187); 052 (171,
dedicacio n=320 =331 n=332 n=332
CP1 087 (.100); 409 (<.001); 165 (L007); 211 (.001);
n=218 n=218 n=219 n=219
P2 042 (222); 468 (=.001); 161 (.002); 230 (<.001);
B =326 n=323 n=320 n=329




ALTRES FORMES AVALUACIO
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CONCEPTE GENERAL

Dificultats en I'aplicacio del “Statistical Reasoning”: defined as the style in which
individuals reflect on statistical notions and form suppositions on statistical records
(e.g. Garfield and Chance 2000). Specifically, Garfield (2003) introduces a
distinction between six main classes of statistical reasoning (i.e., on data, on
representations of data, on associations of variables, on statistical measures, on
samples, and on uncertainty).

During the last three decades, several authors observed that the application of
distinct visual aids could facilitate statistical reasoning on uncertainty and on
association among different variables (e.g. Agnoli and Krantz 1989; Brase 2009;
Hoffrage et al. 2002; Garfield and Gal 1999; Moro and Bodanza 2010; Shafir and
Tversky 1992). In this respect, Wild and Pfannkuch (1999) introduced the concept
of “transnumeration” that allows one to obtain information on a data set when
he/she switches from one representation to another within a given system.
Therefore graphs are considered as powerful transnumeration instruments.



SUPOSIT TEORIC

Zahner and Corter (2010) analyzed the stages of processing in resolving probability
word problems by connecting the use of external representations to these phases.
They investigated the specific utilization of external visual representations in
probability problem solving, classifying the problems in three classes: formula (in
problem solving the participant wrote an explicit standard formula); procedural (the
student carries out a calculation involving only numbers, without referring to any
general formula); graphical (the student uses a visual device for the computation)

Visual aids could obstruct probabilistic reasoning in specific problems, because they
could burden the cognitive system with unserviceable information (visual impedance
hypothesis). Some relational terms could inhibit reasoning; this effect could be related
to the vibrant visual particulars, evoking specific areas of the brain connected with
visual tasks and not with inferential reasoning (Knauff and Johnson-Laird 2002).
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Towards the development of problems comparing
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EXEMPLES

A factory produces clectronic games, but not gll of them work well OFf every 100 game products:

« 0 may have an clectrical problem,

« B0 cam work correctly.
The company has developed control systems to dentify fanlty games; however, these systems do
not work properly. In realitv, half of the games with electrical problems continue in the production
line, where they are considered as well functioning.
If wvou randomly exfract a game that has been zent to shops for commercialization and evaluated as
free of defects, what is the probability that it 15 defective?
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Figure 1. Item example — Verbal-numerical format
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Figure 2. Item example — Graphical-pictorial format



PARTICIPANTS
The 15, 2" and 3" empirical studies

n f% n=127; f=71.7%
Spanish
without time Mean age (sd) 20.32 (sd = 6.09)
pressure . .
University BARCELONA 100%
n f% n=376; f=78.7% » 5 ° |
Italian without Mean age (sd) 20.14 (sd = 4.29) B o
time pressure 2
. . CAGLIARI 7.4%, CHIETI 38.3%, GENOA 15.4%, MILAN o
University

13.3%, NAPLES9.3%, PAVIA5.3%, TRIESTE 10.9%

n % n=173; f=60.1%

Italian whit

Mean age (sd) 19.69 (sd = 1.63) .
time pressure :

University ROME 100%




RESULTS - the 15t EMPIRICAL STUDY
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RESULTS of the 2" EMPIRICAL STUDY

2’5 '
0

N FORMAT G FORMAT
5
Italian sample without time pressure
F df p Eta?
2,5 FORMAT* CONFIDENCE N 10.579** 1; 343 .001 .030
FORMAT*CONFIDENCE G 6.906** 1; 343 .009 .020
0
N FORMAT G FORMAT
5
2,5

N FORMAT G FORMAT




MODEL

- - -

i L s
|m¢n“ DERICULTY ||mmmﬂ|| — ]

Fig. 1. Hypaheshe d model. Legead ol £ Litent exogences wamable; ota ) Lient endogenas varable; gamima *y: pah oo fficent for the s by the L ient e ogenoes varkble onthe
et endogencs v able; Bet B e coefickent for She o thy S Lo an o felge raos warh B on She Laente raogenaes wark He ; Visse spar Primany Mentl Ablizes | FAVA) wonc-
st ll scabe; Misrree shcal: Prin ry Mesntal Abdlives | PRAAD rismessica | scale; Mok wndee sty emmmnce soore; SA5: Stbaical Arode ty Scale | examinamon anode ty —a g for belip 2 rodeny —
nteparet man | SATS: Sareey of A mimsces Tova K STanncs | afle ol — Cognithe © ampee ioe — walee — difficalny); Confidence: sum of condfidence in cone aness of nespand: o iem 1

o e 5 ; Regsoning: Sem of Gomect Fespanses inprobabdlisc rezsoring | fram mem 1 o mem S
Parmralitg andindiidn | Ditse noec 34 2015 8-
‘Contonts lists availabin ot ScioncaDimat K [r—
Personality and Individual Differences
journal h www.alsavier A 1t id ——e
Investigating the probabilistic reasoning in verbal-numerical and OQWM

graphical-pictorial formats in relation to cognitive and non-cognitive
dimensions: The proposal of a model
Mirian Agus **, Maria Pietronilla Penna * Maribel Perd-Cebollero ¥, Joan Guardia-Olmos *, Eliano Pessa ©

» Papchobigy, Phiksaphy, M 1,
" Deparanent of B, rgmfmunmmmmm
daty

of Pchaly, Uersicy of
‘ ¥ of Pz B, € 27100 Favia,




The 37 EMPIRICAL STUDY

pressure in N and G formats AFFECT oiericulty || COMPETENCE VALUE

\ EXAMINATION @ n,
I : b [75° a2
1

) INTERPRETATION

The models for Spanish sample without time / / . /

SAS

Sum Confidence

Y11
-,377
/ - ‘
- 108 um reasoning
<>
PREVIOUS
EXPERIENCE
3| visuospat NUMERICAL |« & VIARK |/
FORMAT af 7 It D RMSEA RMSEA [90% CI]
N 42 47.167 1.123 .269 .032 .000, .071

G 42 53.903 1.283 .103 .048 .000, .082




The 37 EMPIRICAL STUDY

The models for Italian sample without time _/ e p /
pressure in N and G formats AFFECT DIFFICULTY COMPETENCE VALUE
\ EXAMINATION @ n,
\l HELP Bs1 -,632* +,473%
N1
=3[ |NTERPRETATION
SAS
Sum Confidence
Y11
-,468*
L .
418 Sum reasoning
<
PREVIOUS
EXPERIENCE
5 visuoseat NUMERICAL |« & MARK |/
FORMAT df 7 22ldf D RMSEA RMSEA[90% Cl]
N 42 92.691 2.206 .001 .057 .041, .073

G 42 92.217 2.195 .001 .057 .041, .073




The 39 EMPIRICAL STUDY /
The models for Italian sample with time = / . /
pressure in N and G formats AFFECT DIFFICULTY || COMPETENCE VALUE

\ EXAMINATION
\l HELP n B,1 -,051
1
I INTERPRETATION -081
SAS
-,048 Sum Confidence
Bas -,013
Yu
Y31
Sum reasoning
41
-,003
PREVIOUS
EXPERIENCE
7 VISUO SPAT NUMERICAL < & MARK |/
FORMAT df x> x2ldf p RMSEA RMSEA[90% CI]
N 42 39.346 .936 .588 .000 000, .060

G 42 44.258 1.053 376 .023 000, .071
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