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ANTECEDENTS



CLASSIFICACIÓ RENDIMENT



ANÀLISI ACTIVITATS I RENDIMENT



ALTRES FORMES AVALUACIÓ



CONCEPTE GENERAL
• Dificultats en l’aplicació 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 TEÒRIC

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).



EXEMPLES



PARTICIPANTS
The 1st , 2nd and 3rd empirical studies

Participants N=676

Spanish 
without time 

pressure

n f% n=127; f= 71.7% 

Mean age (sd) 20.32 (sd = 6.09)

University BARCELONA 100%

Italian without 
time pressure

n  f% n=376; f= 78.7%

Mean age (sd) 20.14 (sd = 4.29)

University CAGLIARI 7.4%,  CHIETI 38.3%,   GENOA 15.4%, MILAN 
13.3%,   NAPLES 9.3%,   PAVIA 5.3%,   TRIESTE 10.9%

Italian whit 
time pressure

n  f% n=173; f= 60.1%

Mean age (sd) 19.69 (sd = 1.63)

University ROME 100%



RESULTS - the 1st EMPIRICAL STUDY

N format G format 

  

 

  
 

  
 

Spanish sample 
without time 

pressure

Italian sample 
without time 

pressure 

Italian sample 
with time 
pressure 

Note: 
Abscissa axis: 
Theta parameter; 
Ordinate axis: 
Test Characteristic value 
(expected total score)

IRT (2 PL) - Test Characteristic Curve (TCC) for both formats for each sample


		N format

		G format
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RESULTS of the 2nd EMPIRICAL STUDY

Spanish sample without time pressure 
F df p Eta2

FORMAT* CONFIDENCE N 12.210** 1; 122 .001 .091

FORMAT*CONFIDENCE G 15.304** 1; 122 .0001 .111
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Results of mixed design ANCOVA 

Italian sample without time pressure
F df p Eta2

FORMAT* CONFIDENCE N 10.579** 1; 343 .001 .030

FORMAT*CONFIDENCE G 6.906** 1; 343 .009 .020

Italian sample with time pressure 
F df p Eta2

FORMAT 8.640** 1; 143 .004 .057

FORMAT* CONFIDENCE N 9.898** 1; 143 .002 .065



MODEL 



PREVIOUS 
EXPERIENCE

ABILITIES

REASONING                Sum reasoning

MARKNUMERICALVISUO SPAT

SATS

DIFFICULTYAFFECT

SAS
INTERPRETATION

EXAMINATION

COMPETENCE VALUE

HELP

CONFIDENCE Sum Confidence

ξ1

ξ2

η1

η2

η3

η4

β21
β32

β43

β41

γ11

γ31

γ41

The 3rd EMPIRICAL STUDY
The models for Spanish sample without time 

pressure in N and G formats 

-,377

+,482*
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-,890

-,081
+,244γ42

FORMAT df χ2 χ2/df p RMSEA RMSEA [90% CI]
N 42 47.167 1.123 .269 .032 .000, .071
G 42 53.903 1.283 .103 .048 .000, .082
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EXPERIENCE
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REASONING                Sum reasoning
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The 3rd EMPIRICAL STUDY
The models for Italian sample without time 

pressure in N and G formats 
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-,177
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+,233
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-,222
+,701*γ42

FORMAT df χ2 χ2/df p RMSEA RMSEA [90% CI]
N 42 92.691 2.206 .001 .057 .041, .073
G 42 92.217 2.195 .001 .057 .041, .073
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PREVIOUS 
EXPERIENCE

ABILITIES

REASONING                Sum reasoning
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-,132

+,770*

+,237

+,288

-,048

-,051

+,758*

+,410

-,344*

-,081 +,577*

+,422*

-,659*

-,003
+,754γ42

FORMAT df χ2 χ2/df p RMSEA RMSEA [90% CI]
N 42 39.346 .936 .588 .000 000, .060
G 42 44.258 1.053 .376 .023 000, .071

The 3rd EMPIRICAL STUDY
The models for Italian sample with time 

pressure in N and G formats 

-,013
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