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1.     The problem



1.1   Prerequisites for successful teaching

• Pedagogical‐didactical skills
• Subject‐matter knowledge



1.2   Shocking news

Half of first-year TTC-Half of first year TTC
students lack arithmetic skillsstudents lack arithmetic skills



2.    The solution

• Qualitative performance standard for 
arithmetic skills

TTC students must be able to do 
arithmetic by the end of their firstarithmetic by the end of their first 
year of study as well as a good pupil 
in the final year of primary schoolin the final year of primary school.



2.    The solution

• Qualitative performance standard for 
arithmetic skills

• Nation-wide obligatory entrance test



3.    Why CAT?

• Secrecy problem
(students are tested successively)

• Large variations in arithmetic skillsLarge variations in arithmetic skills 



4.    Design of WISCAT‐pabo

Item bank

Test module

Reporting moduleTest algorithm



4.1   IRT calibrated item pool
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Basic operations 181      from which mental arithmetic    141
Fractions, percentages, ratios 431 152Fractions, percentages, ratios 431  152
Measurement 175 23
Geometry 113
Probability and statistics 33Probability and statistics 33
Formulas,  functions and graphs 51
TOTAL 966    316



4.2   The critical score
PercentilePercentile 8080

ability distribution final
year primary school

-1 -0,8 -0,7 -0,5 -0,4 -0,2 -0 0,12 0,28 0,44 0,6 0,76 0,92 1,08 1,24 1,4 1,56

ability



4.3   The testing algorithm

• The test consists of two parts
– 15 mental arithmetic items (time constraint: 15 min)
– 35 ‘regular’ arithmetic items (time constraint: 75 min)

• Item selection method: maximum information 
strategy, but with the following restrictions:
– Prevention of over‐ and under exposure of items

number of  from which mental 
items arithmetic

Basic skills 15 7p
– Content balancing

Basic skills 15 7
Fractions, percentages, etc 15 7
Measurement & Geometry 15 1
hOther 5



4.4     Reporting test performance

Definition of the scale:

Average ability of calibration sample: 100Test results of Tonja van Wanten  nr 3232215
Standard deviation: 30
Range: 0 – 200

Test results of Tonja van Wanten, nr 3232215

Nationally defined performance standard: 103

Nationally defined performance standard: 103attempt 1 2 3
date 24-09-07 12-01-08 06-06-08

Test result 88 (o) 97 (o) 105 (v)( ) ( ) ( )
Mental arithmetic (15) 96 103 109
Regular arithmetic (35) 91 95 102
Basic skills  (20) 95 100 111
Fractions, etc. (15)    84 99 102
Measurement/geometry (15) 69 (*) 72 (*) 99

(*) = significantly lower than overall test result



5     Measurement quality

• Scoring accuracy
reliability 0.91
simulated and operational data

• Decision accuracy



5.1     Decision accuracy: simulated data

Estimated ability levelEstimated ability level

fail passfail pass

Actual 
ability

fail 50.6 4.6

ability 
level

pass 4.2 40.6



First operational results 
academic year 2006‐20076 academic year 2006 2007

Number of  Percentage of 
Type prev.educ. candidates 

passing
candidates 
passing

Vocat. Educ. 2,614 60.5

Gen. Sec. educ. 4,390 83.5,

Gen. Sec. educ.
(pre univ )

1,207 94.9
(pre univ.)
Unknown 88 68.8

Total 8,299 75.6



7     First student experiences

• Adaptive testing causes stress
• Restricted freedom of responding to the test
• Completely focused on the correct answer at 
the cost of arithmetical processesthe cost of arithmetical processes



Futher information:
www.cito.nl

theo.eggen@cito.nl
gerard straetmans@cito nlgerard.straetmans@cito.nl

frans kleintjes@cito nlfrans.kleintjes@cito.nl


