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Introduction 

• Assessment is critical to the teaching and learning 

process.  

• An accurate assessment of knowledge is necessary for 

educators to either provide feedback about student’s 

ability or for them to tailor their instruction to meet the 

needs of their students. 

• So, what are the characteristics of good test items? 

o ???? 

o ???? 

o ???? 



 

Characteristics of good test items 

 o Has a clear test objective 

- These are derived from instructional objectives 
 

o Related to content of instruction 

- This is from the topics that we teach 
 

o Are pitched at a cognitive level 

- This is pre-determined by the test designer 

 



Frameworks of Cognitive Domain 

o Bloom’s Taxonomy of Critical Thought 

(knowledge level, comprehension level, application 

level, analysis level, synthesis level, evaluation level)  

 

o TIMSS Assessment Cognitive Framework 

 (knowing, applying, reasoning) 

 

o Multi-dimensional approach to understanding – 

SPUR 

(S-skills, P-properties, U-uses, R-representations) 

 

 



Blooms Taxonomy of Critical Thought 



TIMSS Cognitive Framework - Knowing 
 



TIMSS Cognitive Framework - Applying 



TIMSS Cognitive Framework - Reasoning 



What is the SPUR Approach  
(Thompson & Senk, 2008; Usiskin, 2003) 

o Skills represent those procedures that students should master 

with fluency; they range from applications of standard algorithms 

to the selection and comparison of algorithms to the discovery 

or invention of algorithms, including procedures with technology. 

o Properties are the principles underlying the mathematics, 

ranging from the naming of properties used to justify 

conclusions to derivations and proofs.  

o Uses are the applications of the concepts to the real world or to 

other concepts in mathematics and range from routine “word 

problems” to the development and use of mathematical models. 

o Representations are graphs, pictures, and other visual 

depictions of the concepts, including standard representations of 

concepts and relations to the discovery of new ways to 

represent concepts.  

o   



Let’s examine some test items 

TIMSS 2011 – Grade 4 Test Item 

Three thousand tickets for a basketball game are numbered 1 to 

3000.  People with ticket numbers ending with 112 receive a prize. 

Write down all the prize-winning numbers. 

 

Prize-winning numbers:________________ 

 

 

What is the test objective? 

What is the content domain? 

What is the cognitive domain? 



Let’s examine some test items 

TIMSS 2011 – Grade 4 Test Item 

Three thousand tickets for a basketball game are numbered 1 to 

3000.  People with ticket numbers ending with 112 receive a prize. 

Write down all the prize-winning numbers. 

 

Prize-winning numbers: 112, 1112, 2112 

What is the test objective?  

Use place value, make a systematic list / create a number 

pattern  

What is the content domain? 

Number 

What is the cognitive domain? 

Reasoning 



TIMSS 2011 - Grade 4 Item 

 

o What is the test 

objective? 

o What is the content 

domain? 

o What is the cognitive 

domain? 



TIMSS 2011 - Grade 4 Item 

 

o What is the test 

objective? To represent 

data given in a table as 

a bar graph 

o What is the content 

domain? - Data 

representation & 

interpretation 

o What is the cognitive 

domain? - Applying 



TIMSS 2011 - Grade 4 Item 

 

o What is the test 

objective? 

o What is the content 

domain? 

o What is the cognitive 

domain? 

 

4 x  ■ = 28   

 

What number goes in the box to 

make this number sequence 

true? 

 

Answer:_________ 

 

 



TIMSS 2011 - Grade 4 Item 

 

o What is the test 

objective? To find how 

many groups of 4 make 

28 

o What is the content 

domain? Number 

o What is the cognitive 

domain? Knowing 

 

4 x  ■ = 28   

 

What number goes in the box to 

make this number sequence 

true? 

 

Answer:_________ 

 

 



TIMSS 2011 - Grade 4 Item 

 

o What is the test 

objective? 

o What is the content 

domain? 

o What is the cognitive 

domain? 



TIMSS 2011 - Grade 4 Item 

o What is the test 

objective? To describe 

the movement of a 

point in a 2-

dimensional grid 

(cartesian plane) 

o What is the content 

domain? Geometry – 

translation  

o What is the cognitive 

domain? Applying 



What is the difference between the two items given? 

• Find the area of a 

rectangle 8 cm by 5 

cm? 

 

• Find the average of 

the following 

numbers: 

    3, 5, 12 and 6 

• Draw a rectangle 

with an area of 24 

square cm. 

 

• The average of 4 

numbers is 8, what 

can the four 

numbers be? 



WORKSHOP  

Time to write some test items 

 



Let’s do some work! 

• Find the sum of 36 

and 64. 

• Find the difference 

between 64 and 36. 

• Find the perimeter 

of a rectangle 8 cm 

by 5 cm. 

• 2000 paper clips 

weigh 6.5 kg. Find 

the mass of 50 clips. 

 

• Find the volume of a 

cuboid with length 

8cm, breadth 6 cm 

and height 4 cm. 

• Beth’s garden has 

12 pink and 15 

yellow roses. What 

is the ratio of the 

number of pink 

roses to the number 

of yellow roses? 

 



 

Group Presentations 



 

Reflections 
o What new knowledge have I gained today? 

o What would I do differently the next time I am 

writing a test item? 



THANK YOU 


