
Appendix A: Cognitive Tests  

 

Letter Digit Substitution Test 

The LDST is a measure of speed of information processing [58]. A nine letter/digit key is 

noted at the top of a page, underneath rows with only letters are printed. Participants are asked 

to fill out as many corresponding numbers as possible in 60 seconds. The total number of 

correctly filled out numbers in 60 seconds is used as a measure of speed of information 

processing. Three version of the LDST are used which have been randomised over schools 

and over test moments.  

D2 Test of Attention  

The D2 test is a paper-pencil task to measure selective attention. Participants are presented 

with 14 rows each consisting of 47 stimuli. Stimuli are the letters d and p with a varying 

number of dashes (between 1 and 4), below, above, or on both sides. Participants are 

instructed to only cross out the d with two dashes (d2) and ignore all other stimuli. 

Participants must process as many stimuli as possible in 20 seconds after which they have to 

continue with the next row without pausing. The following measures per row and in total are 

noted after completion: total number of stimuli processed, number of correctly crossed out 

d2’s, number of d2’s not crossed out, number of stimuli wrongly crossed out. The main 

outcome variable is the concentration performance, this is calculated as the total number of 

correctly cancelled stimuli minus the total number incorrectly cancelled stimuli and is used as 

a measure of concentration. 

Digit Span Forward and Backward 

The Digit Span Forward (DSF) is a measure for short-term memory. The Digit Span 

Backward (DSB) activates the executive component directly and shows the dynamic 

relationship between passive storage and active manipulation of information held in the 

memory. The DSF consists of 10 sequences varying in length (3-8 digits, each length twice). 

Digits are announced by researcher at a rate of 1 digit per second, after completing of the 

sequence participants write down the sequence. The DSB is similar to the DSF, except for the 

fact that it consists of 10 digit sequences varying in length (2-7 digits, each length twice) and 

after completion of the sequence by the researcher, students are asked to write down the 



sequence backwards. The longest digit span is noted, this is the longest length sequence of 

digits for which the participant had correctly written down at least one digit sequences. For 

every test moment a different set of digit sequences is used.  

Concept Shifting Test 

The Concept Shifting Test (CST) is a measure for cognitive shifting [59]. The test consists of 

4 parts. All parts consist of a sheet of paper with 16 small circles that are grouped in one large 

circle. In task A, the small circles are randomly filled with numbers, in task B the circles are 

filled with letters and in test C the circles are filled with both. Students are asked to cross out 

the items in the correct order (A: 1-2-3-4; B: A-B-C-D; C: 1-A-2-B). Lastly, there is Test 

Zero, which consists of empty circles, where students are asked to cross out the circles as fast 

as possible as a measure of basic motor speed. For all tests the time taken to complete and the 

number of errors is noted. The extra time which is needed to complete task C compared to 

task A and B is attributed to shifting. Three versions of the CST were used and these versions 

were randomised over participants and test moments. 

Stroop Test 

The Stroop test provides a measure for cognitive inhibition [60]. The Stroop test consists of 

three cards containing 40 stimuli each: colour names printed in black (Task 1), coloured 

patches (Task 2) and colour names printed in congruent or incongruent colour (Task 3). For 

task 1 participants are asked to read the name out loud, for task 2 participants have to name 

the colour of the patches, and for task 3 participants have to name the ink colour the word is 

printed in. Task 3 is a measure of mental flexibility and ability to inhibit a dominant response 

(reading). An interference score is calculated (Time task 3 – (Time task 1 – Time task 2)) this 

is a measure for inhibition. Three versions of the Stroop are used and the versions are 

randomised over participants and test moment.  

  



 


