
Constructing Test Items 

For constructing test items you will need to decide first what type of items to 

prepare. For this you will primarily be governed by the kind of student behaviour 

that is specified in the objectives. Let us turn to the aforementioned table of 

specifications. For demonstrating the achievement of the objectives of knowledge, 

understanding and application, the teacher expects a student to be able to do the 

following: recall, e.g., values of trigonometric ratios of specific angles, 

fundamental identities like sin2 8 + cos Z 8 = 1, the definition of an angle of 

elevation, etc, identify, e.g., the position of a revolving line after tracing out a 

given angle, variations in the values of trigonometric ratios as 8 changes from 0 to 

90° and so on; change, e.g., angles from degrees to minutes to seconds and vice 

versa or one trigonometric ratio to another and the like; find, e.g., values of 

expressions involving trigonometric ratios of 0°, 30°, 45O, 60°, 90°, heights and 

distances of inaccessible objects and so on; and veriQ, e.g., trigonometric 

identities, etc. To assess the achievement of these objectives we can use either 

essay type items or objective type items or both. In a mathematics test, we use 

essay items only when we want to assess communication skills besides logical 

ability and precision in thinking. In these items students are required to select, 

organize and integrate information before writing out the answers as you can see in 

the following examples of essay items.  

Item 1: From an external point construct a tangent to a given circle. This 

item requires the student to draw the construction, discuss the steps of construction 

and write out the proof.  

Item 2: Prove that is an irrational number. In this item, the student is 

expected to show an understanding of deductive proof as well as demonstrate the 

skill to communicate each step logically.   



Item 3: A boat is being rowed away from a cliff 150 metres high. From the 

top of the cliff the angle of depression of the boat changes from 60" to 4S0 in two 

minutes. Find the speed of the boat. This item requires the student to translate the 

given information correctly into symbolic form and then write out the solution 

giving the rationale for each step. Essay items are no doubt valuable exercises for 

students but they consume a lot of testing time. For a unit test, therefore, we may 

have very few of these items if it is necessary to have them at all. Moreover, 

scoring of these items objectively is also difficult because there are wide vyiaticms 

in answers as far as accuracy and completeness are concerned. Objective type 

items: Objective type items are used when we want to test students' knowledge and 

understanding of facts and relationships in mathematics. These include completion, 

tmel false, multiple choice and matching items. Completion items are suitable for 

testing the recall of terms, facts and relationships as well as for computational 

skills. The student has to write out the answer but it has to be very short and call be 

a word, symbol, number or phrase. Its scoring can be fairly objective. Objective 

type test items are useful and convenient for unit tests. We therefore illustrate these 

items for the table of specification is on the trigonometry unit given earlier. 

Examples of completion items: Write the answers to the following questions 1 to 

10 in the blank space provided on the right hand side of each question.  

Assignment  

Answer questions 1 to 5 with respect of A ABC given below:  

Evaluation in Mathematics  

1. The value of cos A - .........................................................................  

2. Tlie value of tan B - ............................................................................  

3. The value of cosec A - - ............................................................................ 

 4. The value of tan A - ............................................................................ 

 5. 'The value of sin B - ............................................................................ 

 6. If 8 is acute and tan 8 - - 5/12 then sin 8 + cos 8 = ...................................  



7. If 8 lies between 0' and 90°, sin 8 lies between ........................................... 

8. Sec 45' + cosec 45" = ...............................................................................  

9. 1+tan28= ...............................................................................  

10. The maximum value of 2 sin 8 + 3 cos 8 = ............................................... 

In all these items the focus is on the answer and if we want to assess the 

method of solution as well as the answer we use short answer items. These items 

can be solved in limited steps, usually three to five steps, and with a properly 

defined scoring procedure they can be scored quite objectively. Example of short 

answer it. 

Assignment 

Solve the following questions using the minimum number of steps.  

1. If x = 30' and y = 60°, verify that cos (x + y) = cos x cos y - sin x sin y  

2. If sin 8 = pq find cos 8 in the simplest form. 6 1 Nature, Objectives and  

3. If sin 8 - cos 8 = 1, find the maximum value of sin 8 + cos 8. Approaches 

to Teaching of Mathematics  

4. A straight iron rod leaning against a vertical wall makes an angle of 60" 

with the ground at a distance of 5 m. from the wall. Find the length of the rod.  

5. If tan 8 = Wl, determine the value of True/false items or alternate 

response items are based on statements which are either clearly true or false. 

Students are required to select the response from true or false, right or wrong, yes 

or no. These items provide students opportunities for guessing the right answer. 

They can, however, be scored quickly and objectively. Since they normally take 

little time to answer they can be used for testing a large amount of subject matter in 

a relatively shorter testing time. Examples of true /false items. 

Assignment   

In the following statements 1 to 7 some are true and some false. Write 'T' 

against each true statement and 'F' against each false statement in the blank space 

provided for the answer.  

1. Counter-clockwise rotation of a revolving line yields a negative angle ......  

2. As 8 increases from 0" to 90°, the value of cos 8 decreases from 1 to zero.  



3. If tan x = 1, then x is equal to 90" .............................................................  

4. sin A + cos B = sin (A + B) .........................................................................  

5. If tan 8 + cost 8 = 2 then tan2 8 + cos2 8 = 2 .............................................. 

6. If the length of the shadow of a pole is equal to its height then the angle of 

elevation of the sun is 90" ........................................................................................  

7. The angle of elevation is numerically equal to the angle of depression ......  

Multiple choice items require a student to select an answer from three, four 

or five given response options out of which only one is the correct answer and the 

rest are distractors. This type of item can be used for a wide variety of objectives 

and can be scored quickly and objectively. Sample multiple choice items In each of 

the questions 1 to 6 there are four possible answers marked at A, B, C and D. Only 

one of these answers is correct. Write the letter given against the correct answer in 

the bracket on the right hand side of each question.  

1. A revolving line starts from OX and traces an angle of 520". In which 

quadrant will it lie? 

 (A) First, (B) Second, (C) Third, (D) Fourth  

2. What is 1 - sin2 30" equal to? (A) cos2 30°, (B) sin 60°, (C) - cos2 60, (D) 

None of these ( )  

3. When 0" < 8 < 90" the maximum value of sin 8 + cos 8 is ( )  

4. Which one of following is possible? Evaluation in I Mathematics 

 (A) sin 8 = 2 A, (B) cos 8 = - 2, (C) sec 8 = 20, (D) cosec 8 = - 20 (1)  

5. If tan 8 = 314, then which one of the following is true 

  (A) sin 10=3, cos8 =4    (B) sin 8 and cos 8 can have many values (C) sin 8 

= 317 and  (D) cos 8 = 417  

The values of sin 8 and cos 8 cannot be found out from the given 

information.  

6. A flag staff stands on a horizontal plane and from a point on the ground at 

a distance of 90 metres its angle of elevation is 45". The height of the flagstaff is ( ) 

90 (A) 45 m, (B) - m, (C) 90 & m, (D) 90 m. JZ Matching type items, like multiple 

choice items, require a student to select an answer from a set of given options. To 



make these items effective try to make the responses as homogeneous as possible. I 

Sample matching items Match the trigonometric ratios of column I which are equal 

to those in column I1 like N - X where N = I, 2,3,4, X =A, B, C, D, E, and write 

the answers in the space provided on the right hand side. 

Column I Column I1  

1. tan 45" A. cos 60"  

2. sin30° B. sec 45"  

3. tan 60' C. cos 0°  

4. cosec 45" D. cot30° E. sin90°  

Answers in column 1 are given statements which are true for the ranges of 

values of 8 given in column 11. Match them like N -X, where N = 1,2,3,4, and X 

=A, B, C, D, E, F.  

Column I Column I1 Answers 1. tan82 1 A. 0°<8<cos8<,8<8 

 


