





Module 6.2 -- Exercise 1





Construction of Test Questions








Introduction





		Types of test questions generally used for testing a trainee's SKA's are the following:





	A.	Alternate response (true-false)�
pages 1 to 8�
�
�
�
�
	B.	Multiple choice�
pages 8 to 18�
�
�
�
�
	C.	Matching (or association)�
pages 18 to 21�
�
�
�
�
	D.	Completion (or fill-in-the-blank)�
pages 21 to 24�
�
�
�
�
	E.	Short Answer�
pages 24 to 27�
�
�
�
�
	F.	Essay�
pages 27 to 30�
�
�
�
�
	G.	Performance questions �
TDG/Phase 6, pages 18 and 19�
�
�
�
�



		This exercise is divided into 6 sections (A through F) corresponding to the above types of test questions.  In each section, you will find an example of the corresponding test question followed by the explanation of its characteristics as well as suggestions for its use.  Then the main pitfalls which might occur while constructing the test question are given accompanied by the examples of poor test questions and suggestions for their improvement.  Please note that in some examples, you are asked to suggest an improvement of given test questions; and then you can compare your suggestions with those in the model answer given at the end of each section.








A.	ALTERNATE-RESPONSE (TRUE-FALSE OR BINARY CHOICE) 	QUESTIONS:





		With a true-false type of test question, a trainee is usually asked to mark an item as true or false.  This type of question might be preceded, for example, by the following directions:  "If the statement is true as given, write the word TRUE on the blank following the item.  If it is false, find a substitute for the under-lined word or phrase that would make it true.  Then, write the substitute on the blank following the question.





�



Example:





	True - False:  Power produced in a circuit is given by P = I²/R





	False.  P = V²/R.








Example: 





	True - False:  NAND or NOR gate may be used as an inverter.  True.








			The construction of an alternate-response question may be carried out in the following way:





--	Make a list of important facts or ideas trainees should have learned from the training programme;





--	Compile statements using the above facts and ideas;





--	Change the working in the statements until about half are True, Yes or Right and half are False, No or Wrong.





--	Precede the revised statements by clear and brief directions.





		Some useful advice on the formulation of directions:  It seem this advice might be applied to any type of test question rather than only to alternate-response questions.  First of all, as we have already mentioned, your directions have to be stated clearly and briefly.  Your vocabulary should meet the level of the language knowledge of your trainees.  It is recommended to include only that information which is essential to trainees' understanding of the general conditions of the test and how to proceed with it.





		Directions for alternate-response questions may require from a trainee a response to be given in three different forms:  response by encircling the answer, write-in response and modified true-false response (as the examples given previously in this section).





The encircling-of-answer form:





		The encircling-of-answer form of alternate-response questions requires a trainee to identify true-false statements by encircling letter T or words TRUE, YES, RIGHT, etc., if the statement is correct and letter F or words FALSE, NO, WRONG, etc., if the statement is incorrect.  Examples of the directions requiring the encircling of the answer are the following:





--	"For the questions that are true, encircle the T; for questions that are false, encircle the F."











--	"Listed below are questions that can be answered YES or NO.  Select the correct answers by encircling YES or NO."





--	"If the following statements are right, encircle the word RIGHT; if they are wrong, encircle the word WRONG." 





		An advantage of encircling is that a trainee finds the method natural, simple and fast.





Example:





		For the following questions that are true, encircle the T; for questions that are false, encircle the F:





T	F	Sinusoidal voltage V may be defined as V = Vm. sin (wt + Ø)





T	F	Read Only Memory (ROM) is used when programmes from 				external sources are loaded.








The write-in response form





		This form of alternate-response item requires a trainee to identify true-false statements by entering letter T or words TRUE, YES, RIGHT, etc., if the state-ment is correct and letter F or words FALSE, NO, WRONG, etc., if the statement is incorrect.  Examples of the directions requiring the write-in response are the following:





--	"The following statement is true or false.  In the blank space provided, enter a T if true, or an F if false."





--	"The following questions should be answered with a YES or a NO.  Write your answer in the blank space provided."





--	"The following statements are either right or wrong.  If right, enter RIGHT; if wrong, enter WRONG in the blank space provided."





--	"Select the correct answer from the list of words in brackets.  Enter your choice in the blank space provided." 





			A disadvantage of the write-in question is that a trainee takes longer to answer.





Example:





		The following statements are either right or wrong.  If right, enter RIGHT; if wrong, enter WRONG in the blank space provided:





�



			Total capacitance C of 2 capacitors C1 and C2 connected in 		series is:  C = C1 • C2


					 C1 + C2





			In colour TV, the various colours are produced by mixing red, 		yellow and blue in different proportions.








The Modified True-False Form





		The modified True-False form of an alternate-response question requires a trainee to correct false statements by substituting words of phrases for underlined parts of the original statements.  For example:





"If the statement is true, write TRUE in the blank space provided; if it is false, substitute the underlined word by writing the correct answer in the blank." 





		The advantage of the modified True-False response is its high reliability due to the reduction of the guessing factor.





Example:





		If the following statements are true, write TRUE in the blank; if it is false, substitute the underlined word by writing the correct word in the space provided:





			16 dB = 42:1 power ratio.





			A. G. Bell patented the telephone in 1876.








		Here are the main mistakes to be avoided in constructing statements of the true-false test questions.








1.	Avoid hidden false phrases





Example 1.1:





Poor:





TRUE - FALSE	The External Plant Department, which has approximately 6,000 employees, is responsible for all outside plant facilities and for maintaining them.





		The hidden false phrase here is "which has approximately 6,000 employees".  In fact, the department has 7,500 employees...  If the test is to concern the number of employees, we would propose the following improved question:








Improved:





TRUE - FALSE	In our area, the External Plant Department has approxi-mately 7,500 employees.





If the test is to relate to responsibility for the network, we would propose the following wording:





TRUE - FALSE	The External Plant Department is responsible for the out-side network facilities and for maintaining the entire network in operation.








2.	Avoid usage of clues





		Avoid using certain words in true statements more frequently than in false statements.  In false statements we tend to use the words:  "none", "never", "all", "no" and "always".  These words permit no other choice and are therefore clues to the falseness of the statement.  Consequently, when constructing test questions, check to see that these words are used about equally in both true and false questions.





Example 2.1:





Poor:





	T	F	Women employees in the Lines Department are never required 			to work on holidays.





Improved:





	T	F	Women employees in the Lines Department are exempted from 			working on holidays.





Example 2.2:





Poor:	T	F	All absent time is posted on Form F-935.





Improved:





	T	F	Absent time is posted on Form F-935.








		In true statements we tend to use the words:  "few", "most", "some", "often" and "generally".





�



Example 2.3:





Poor:





	T	F	Saturday work is quite often necessary in the External Plant 				Department.





Improved:





	T	F	Saturday work is compulsory in Plant Service Centres.








		Research has shown that when test questions include specific figures, references or enumerations with more than 20 words in length, they are usually true.





Example 2.4:





Poor:





	T	F	Generally speaking, to get the most accurate reading with a 				voltmeter, its resistance should be much greater than the 				resistance of the circuit to be measured.





Now, suggest an improvement to this poor question:




















(When you complete the section on True-False questions, compare your answer with those suggested on page 9 at the end of this section.)








Example 2.5:





Very poor, and should have featured in another type of question.  Indicate which:





	T	F	Records of employees who leave the service of our company 			are used to:





			1.	Process unemployment compensation insurance claims.





			2.	Consider individuals for re-employment.





			3.	Study reasons for employee turnover.





	Please suggest an improvement to this poor question:











	Compare your answer with the one given at the end of this section.








3.	Avoid ambiguous expressions





		Ambiguous means doubtful or uncertain owing to lack of clarity, or capable of being understood in two senses; that is to say, having more than one meaning.





Example 3.1:





Poor:





	T	F	The External Plant Department is responsible for the material 			part of the telephone service.





Improved:





	T	F	The External Plant Department is responsible for the outside 			network facilities and for maintaining the entire network in 				operation.








4.	Avoid statements taken directly from handbooks, references, etc.





		The use of book quotes in tests encourages trainees to waste their study time on useless memorization.





Example 4.1:





	T	F	The External Plant Department is responsible for the construc-			tion of outside plant facilities, station construction, moves and 			removals, maintenance of all telephone equipment, converting 			manpower and material into a proper telephone service.





	Please improve this question:














	Compare your answer with the suggestion at the end of this section.








5.	Avoid statements that may be both true and false





		Statements that are not absolutely true or absolutely false pose a problem to the trainee, forcing him to guess what degree of TRUTH or FALSITY will be tolerated by the instructor.  There is a danger that the best trainees will miss 


these questions simply because they know of unusual exceptions that the scorer has overlooked.  





6.	Suggested improvements for alternate-response questions:





	Example 2.4:		The internal resistance of a voltmeter must be much 					greater than that of the circuit to be measured.





	Example 2.5:		Construct a multiple-choice or short answer question.





	Example 4.1:		For example, transform the question into a short answer 				question:  "Name the essential functions of the External 				Plant Department.";  or 3 different True-False questions.














B.	MULTIPLE CHOICE QUESTIONS





		A multiple choice question is a test question in which the trainee is to select the correct or the best response from several options.  This question consists of a stem in the form of an incomplete statement/question/diagram/calculation and instruction to carry out; and a number of responses (options).  One of the responses suggested is a correct one, the rest of them are incorrect or inferior to the correct response.





		The question is to be preceded by the directions on how to carry out the test.





Example:





	(directions)	On the blank following the statement, write the letter corres-				ponding to the option which seems most appropriate.





	(stem)		Two resistors of equal value are connected in parallel.  The total 			resistance of the circuit is equal to:





	(responses)	(a)  Twice the value of the resistance;





			(b)  Four times the value of the resistance;





			(c)  Half the value of the resistance;





			(d)  A quarter of the value of the resistance.





		Needless to say, multiple choice questions are the most used form of test question.  The example just given with the stem asking or implying a direct question, provides a realistic and natural way for testing trainee achievements.








		Here are some suggestions for construction and improving multiple choice questions.





1.	Use an adequate stem





		The stem should be worded as clearly and briefly as possible.  It should include enough information to be logical with the answer required.  The trainee should know before he has read the choices, what kind of problem he must solve.  In other words, the stem should make sense even when standing alone.





		Normally, stems are longer and options are shorter.  In the example given on the previous page, note how the trainee will read the stem once, know the kind of answer the instructor is looking for, and then read the choices several times if necessary.  








2.	An adequate stem should eliminate unnecessary repetition in the 	response





Example 2.1:





Poor:





The monthly charge for a domestic telephone line is subject to a reduction of:  





(a)	50% of the rate for an extension line;





(b)	50% of the rate for a high-traffic line;





(c)	50% of the rate for a specialized outgoing line;





(d)	50% of the rate for an ordinary main line.





	How could this stem be improved?














Compare your answer with the suggestion given at the end of this section.








3.	An adequate stem should be grammatically correct within itself and in its 	relationship to the choice.  The stem should not grammatically rule out any 	of the choices proposed.  (Watch out for "a", "an", "is", "are" and double 	negatives, etc.)











�



4.	An adequate stem should have only one subject (for example, do not put 	principles, laws and theories together.)





Example 4.1:





Poor:





	Under the decimal system, ten figures are used for counting.  The duodecimal system uses a different basic unit; it is:  ...  [We are not reproducing the four answers].  In this instance, two subjects are mentioned:  the number of figures and the basic unit.








5.	An adequate stem should be simple








6.	Positive form





		As a rule, statements and questions should be in the positive form.  Whenever possible, the stem should be phrased so as to ask for the best 	rather than merely a single correct answer.





		Underlining the word that indicates the "best" answer will draw it to the trainee's attention.  Be sure that there is only one "best" response.  [Other responses would be correct, but not "best".]





Example 6.1:





	What is the primary reason for All Number Calling?





Example 6.2:





	The most accurate statement is that current flow requires:





Example 6.3:





	The primary cause of accidents is:





Example 6.4:





	The best way to control accidents is:





		When several answers are acceptable, although not equally good, this should be reflected in the scoring key.








�



7.	Negative form





		When the negative aspect is used, attention should be drawn to the negative by capitalizing, underlining or both.  Examples of negative words are:  least, not, except, incorrect, etc.  Remember that negative is harder to understand than positive.





Example 7.1:





	Which of the following is not identified with a short circuit?





Example 7.2:





	All of the following are characteristics of Bell Canada EXCEPT...





Example 7.3:





	The INCORRECT association among the following is:





Example 7.4:





	Which item would least affect the output of your company?








8.	Short stem, long responses





		Try to avoid short stems when the responses are long.  The disadvan-tage of this is that it takes a trainee much longer to read four or five responses than to read one long stem.





Example 8.1:





Poor:





	Which of these statements is true?





	(a)	The greater the current passing through the thin wire, the less the heat 		in the wire;





	(b)	The voltage drop across the resistance of 100 ohms, 2 Watts, is 			greater than the voltage drop across a resistance of 100 ohms, 0.25 		Watts, if the current is the same through both;





	(c)	If a current of 0,5 ampere flows through a resistance of 10 ohms, the 		power dissipated by the resistor in the form of heat will be 2,5 Watts;





	(d)	The voltage supplied by three 12 Volt batteries connected in series is 		12 Volts.











		Obviously, this question should be thoroughly revised, maybe into four True-False...








9.	Stems and responses must be grammatically consistent and should 	avoid furnishing clues





Example 9.1:





Poor:





	The basic transformer consists of two windings:  the primary and the:





	(a)	armature			(c)	secondary





	(b)	slip rings			(d)	moving coil





		You would not need any subject knowledge, only common sense, to pick (c).  How would you improve this question:























	Compare your answer with the suggestion at the end of this section.








10	All responses should be similar to each other, grammatically consistent





		Do not suggest responses expressed by words which in fact do not mean anything and are used simply to increase a number of responses.  Three, four, five responses are quite enough to construct a good multiple choice question.





Example 10.1:





Poor:





	What type of extinguisher should be used to put out a paper fire?





	(a)	foam				(e)	Fire-master





	(b)	Stoddard's			(f)	CO² (carbon dioxide)





	(c)	soda-acid			(g)	dry chemical





	(d)	water or antifreeze








		In this case, Stoddard's and Fire-master are obvious company names, 	not types of extinguishers.  Both the responses are used in fact for nothing.





		The wrong responses, known as alternatives or distracters, should seem plausible by being:





--	as familiar as the correct answer;





--	related to the same concept as the correct answer;





--	as reasonable and natural as the correct answer;





--	of about the same length as the correct answer.





		A good source for distracters is the kind of error commonly or likely to be made on the job.  





		Do not express the same idea differently in another alternative.  This is a trick.  Reasonable confusion is permissible, but avoid trickery.





		Identify the distracters in the following two examples.  Do not improve them, just identify what is wrong.





Example 10.2:





	A wire that is carrying current is always surrounded by:





	(a)	a cloud of dust particles





	(b)	an electrolyte





	(c)	a magnetic field





	(d)	nothing


\


		What is wrong?:








Example 10.3:





	The voltage drops across two resistors in series are different.  Therefore:





	(a)	the resistors are equal in value





	(b)	different amounts of current flow through each resistor





	(c)	the resistors are of different value





	(d)	the voltmeter must be defective.





		


		What is wrong?:








		Compare your suggestions with those given at the end of this 	section.








11.	All responses should be of about the same length; at least be sure that 	the correct response is not conspicuously longer or shorter than the others.  	Another error is to make the correct answer the most smoothly worded 	response.








12.	Other responses





		The following kind of answer may also be proposed:





--	ALL of the above;





--	NONE of the above;





--	no error;





--	no choice can be made from the information given.





		One of these possibilities must obviously be the right answer...





Example 12.1:





	Which of the statements listed below describe the Network Department's 	handling of breakdown reports?





	(a)	repair service clerks or desk man receive and record;





	(b)	desk man determines the cause of trouble and despatches repair man





	(c)	Edgesort cards are punched for retaining a record of the report





	(d)	all of the above.





Example 12.2:





The voltage supplied to the rotating field in a high voltage alternator is:





(a)	high ac			(c)	pulsating dc





(b)	low ac				(d)	none of these











13.	Occasionally, a multiple choice question may only have two answers





		There is nothing wrong with this, except that the choice is reduced to a 50-50 guessing chance.





Example 13.1:





A workman may have to spend a whole day out when there are many fault reports outstanding, if announced as follows:





(a)	"I am coming to repair your line today";





(b)	"I am coming to repair your line before 17:00 today".








14.	All the responses up to this point have been placed at random, but they 	may be at random or in alphabetical order





		Random					Alphabetical





	(a)  	resistive				        (a)	capacitive





	(b)	capacitive				        (b)	inductive





	(c)	inductive				        (c)	resistive








		Do not use random where the choices have a natural order, i.e., numbers, dates and letters.





	   Confusing						     Better





	(a)	22nd						(a)	20th	





	(b)	20th						(b)	21st


	


	(c)	23rd						(c)	22nd





	(d)	21st						(d)	23rd








	(a)	35 ohms					(a)	 5 ohms





	(b)	 5 ohms					(b)	 9 ohms





	(c)	12 ohms					(c)	12 ohms





	(d)	 9 ohms					(d)	35 ohms








	(a)	1965					(a)	1955





	(b)	1960					(b)	1960





	(c)	1970					(c)	1965





	(d)	1955					(d)	1970





15.	Sometimes, responses are listed horizontally rather than vertically





		They are harder to read and more difficult to understand, especially if the area is crowded.





Poor:





	(a)	5 ohms	(b)	9 ohms	(c)	12 ohms	(d)	35 ohms





	(a)	1955		(b)	1960		(c)	1965		(d)	1970








16.	Whenever appropriate, simulate reality for the sake of clarity and under-	standing





Example 16.1:





Poor:





The best angle at which to hold a torch to weld a joint is usually:





(a)	10°					(c)	60°





(b)	30°					(d)	90°





How could this be improved?
































�



17.	Position choices so that the correct answer appears in each position (a, 	b, c, d, etc.  about an equal number of times





		It has been proven that in some tests, the correct answer appears so frequently in the same position, such as second or fourth, that the trainees who discover the clue can improve their score.





		When you are positioning the right choices try to do it randomly, i.e., not to follow any certain answer.  Why not keep a die to hand for this purpose?  








18.	Directions for multiple choice





Example 18.1:





		"In the blank at the left of each numbered question, write the letter of the answer you have selected for that question." (or cross the box that corres-ponds to your selected answer, etc.)





In addition, you should add whichever of the following is applicable:





		-  there is only one correct answer;





		-  select only one choice;





		-  select the one best answer.








20.	Suggested improvements for the multiple choice responses





	Example 2.1	The monthly charge for a domestic telephone line is subject to a 			reduction of 50% of the rate for:





			(a)	an extension line





			(b)	a high-traffic line





			(c)	a specialized outgoing line


	


			(d)	an ordinary main line





	Example 9.1	Encircle the letters corresponding to the main parts of a 				transformer:





			(a)	armature





			(b)	slip rings





			(c)	secondary winding








				(d)	moving coil





				(e)	primary winding





	Example 10.2	In this case, the words "always surrounded" eliminate 				response (d).  Why ask the question if the answer is 					nothing?  Responses (a) and (b) are "most" unlikely.  					Avoid the word "always" in the stem, which loses nothing 				from its deletion.





	Example 10.3	In this case, (d) is an improbable distracter because 					nobody even mentioned a voltmeter in the stem.





	Example 16.1	The best angle at which to hold a torch to weld a joint is:














�



































C.	MATCHING ITEMS (ASSOCIATION)





		A matching question requires a trainee to pair one word, object, symbol or behaviour with an associated response.





Example:





		As you are aware, the nominal value of a resistor and its tolerance is given by a colour code.  Please note in the appropriate place of the right-hand column the corresponding letter to indicate which colour is used for designating what.














Value�
Colour�
�
�
�
�
(a)	0�
			black�
�
�
�
�
(b)	1�
			blue�
�
�
�
�
(c)	2�
			brown�
�
�
�
�
(d)	3�
			crimson�
�
�
�
�
(e)	4�
			green�
�
�
�
�
(f)	5�
			gold�
�
�
�
�
(g)	6�
			gray�
�
�
�
�
(h)	7�
			none�
�
�
�
�
(i)	8�
			orange�
�
�
�
�
(j)	9�
			pink�
�
�
�
�
(k)	5%�
			purple�
�
�
�
�
(l)	10%�
			red�
�
�
�
�
(m)	20%�
			silver�
�
�
�
�
�
			violet�
�
�
�
�
�
			yellow�
�






		It can be seen that a matching question may be regarded as variations of the multiple choice question; more precisely, as a group of multiple choice stems combined with a single set of possible responses.





		In fact, the same question about the designation of various colours to certain numbers could be asked in the standard multiple choice way.  But in this case, more test questions would have been needed.  In other words, the use of the matching questions can save a lot of time.





		The following are suggestions for constructing and improving matching questions.





1.	Arrange for easy understanding and scoring





		The stem column should be clearly labeled.  Each item should be numbered and placed in a column near the left margin of the page.  It should be preceded by an answer blank.





		Similarly, each response should be placed in a column at the right side of the paper.  Precede each response by a letter (a, b, c) rather than by numbers.





Example 1.1:





		In the following exercise, the "operation" described in the right-hand column should be matched with the "service" responsible for it.  Each choice may be used once, several times, or not al all.





Service�
Operations�
�
�
�
�
	(a)	Directory�
	  1.  	Invoice change in 				subscriber charge�
�
�
�
�
	(b)	Commercial�
	  2.	Take instructions concern-			ing charges�
�
�
�
�
	(c)	Accounts�
	  3.	Record alterations to 			entries in the directory  �
�
�
�
�
	(d)	Traffic�
	  4.	Propose a change in the 			use of the subscriber plant�
�
�
�
�
�
	  5.	Process occupancy meter 			readings�
�
�
�
�
�
	  6.	Calculate number of direc-			tories to be distributed in 			the sector�
�






		The responses should be put in alphabetical, chronological or other meaningful order.  The stems should be longer than the responses, just as they are in multiple choice and for the same reason:  the trainee reads the long stem once and knows what answer he should be looking for in the shorter responses.  This is better than reading a short stem and then taking a long time to read each long response over and over.





		All parts of an exercise, including any necessary charts, diagrams, symbols and figures, should be placed on the same page.  [If lengthy, they may be placed facing each other on two pages or separated over two pages, for example:  15 symbols and 18 responses on one page and 15 symbols and 18 responses on a second page.]








2.	Keep the matching set relatively short





		The maximum number of responses to be included in a single exercise should be determined by the reading difficulty and organization of the content.








		Ordinarily, 8 to 10 responses is a feasible limit.  However, the limit might be extended to 12 or 15 without loss of efficiency if the responses are extremely well organized and concise.








3.	Avoid the process of elimination





		If you have 10 stems and only 10 responses, the last few could be brought down to a process of elimination, and finally the items loose their testing validity.  There are two ways of avoiding this:





	1.	provide more responses than stems in each set





	2.	or, occasionally (when possible) use a single response as a match to 		more than one stem.








4.	Limit content to materials that satisfy the overall plan of the test





		Resist the temptation to add additional items to matching exercises merely because they fall easily into the pattern of the matching set.  To ignore this restriction is to destroy the validity of the question and the test.








5.	Avoid giving clues to the answers since clues destroy the validity of the test 	questions (trainees can match the items simply through logic instead of 	through knowledge of the subject).








6.	Limit the content to homogeneous material





		From the trainee's viewpoint, every element in the response should appear to be a plausible answer to every element in the column of stems.  In other words, there should be no kangaroos in either the stems or responses.

















D.	COMPLETION (FILL-IN-THE-BLANK) QUESTIONS





		The completion type of test question requires incomplete questions to be finished by the trainee taking the test.





		Suggestions for constructing and improving completion questions are the following (please note that in the following statements the correct answers are given in brackets.):











1.	Omitting important words





		Avoid asking for details that you would deem unworthy of testing by another means.





Example 1.1:





Poor:





Alexander (Graham) Bell is (famous) for inventing the telephone.





	Improve this question:














2.	Avoid too many omissions





		Enough should be left so that the meaning of the question is clear to the trainee being tested.





Example 2.1:





Poor:





A capacitor is an electrical (element) which blocks (direct current) but allows (alternating current) to flow.





State how this item should be worded:

















Compare your answers with the suggestions given at the end of this section.








3.	Avoid unintended clues





		Do not precede blanks with the articles "the", "a" or "an".





Example 3.1:





Poor:





	A cutout is a device actuated by a (relay).





Improved:





	A cutout is a device actuated by (a relay).








N.B.	(a)	Make all blanks the same length.





	(b)	Show one blank for each word omitted.





	(c)	Check that the omitted words are not automatically associated with any 		words remaining in the sentence.





Example 3.2:





Poor:





	As the voltage decreases, the value of the current 		.





	As the current decreases, the magnetic flux surrounding the wire will 


			.





		In this question, the word to be added in the spaces provided is "decreases", but the first part of the second sentence indicates the response.








4.	Insert the spaces near the end of the statement





		The statements are more difficult to understand when omissions occur at the beginning, and the clearer when they occur at the end.





Example 4.1:





Poor:





	(Each  (employee)  has the prime responsibility for safety.





Improved:





	The prime responsibility of each employee is (safety).








6.	Avoid ambiguous statements





		Phrase statements so that the kind of response desired is clearly indicated.  Careful attention to this factor will save much time for the scorer as well as for the trainee.














7.	Suggested improvements for the completion type questions





	Example 1.1





		Alexander Graham Bell is famous for having invented 		.





	Example 2.1





		A capacitor is an electrical device which blocks 		 current 		but allow 		 current to flow.











E.	SHORT ANSWER QUESTIONS





		Short answer questions require a trainee to supply a word, phrase or number, or even a sentence in response to the question.  They are particularly useful for testing the recall of factual information.  The maximum number of words in answer to this type of question is approximately 20.





		The main problem in constructing such questions is in posing them in such a way that they will produce answers which can be seen clearly to be right or wrong.  Unless great care is paid to this factor, either ambiguous answers will be produced, or trivial but easy-to-write questions will be used.





		The following are suggestions for constructing and improving short answer questions:








1.	Use problem situations





		Avoid over-emphasis on recall of factual information.  Measure the application of learning.





Example 1.1:





How long must a 200 Watt lamp remain lit in order to consume 1 Kilowatt hour of electrical energy?





This test question is preferable to:  "Define a kilowatt." 








2.	Avoid alternate response statements





		Construct questions so that the guessing factor remains at a minimum.





Example 2.1:








Poor:








	State which of the following two types of transit circuits gives rise to the greater terminal attenuation:  2-wire circuit or 4-wire circuit.





Example 2.2:





Poor:





	Should a meter be placed in series or parallel with the circuit to measure current?





		The questions 2.1 and 2.2 are not sufficient because they contain some sort of a prompt to the trainee in finding the right answer.  The above questions could be improved, for example, by the following way:





Improved 2.1





	The 		 transit circuit affords greater terminal attenuation.





Improved 2.2





A meter should be placed in 		 with the circuit to measure current.








3.	Limit items to five or six listings





		Do not use questions that encourage trainees to learn long lists of miscellaneous information.





Example 3.1:





Poor:





List the authorized holidays:





1.										





2.										





3.										





4.										





5.										





6.										





7.										








How could this question be improved?








		The complete list may contain more than five or six listings.  In such cases, try not to ask for every item.





Improved:





Three of the authorized holidays are:  Christmas Day, New Year's Day and Good Friday.  Indicate the other five:





1.										





2.										





3.										





4.										





5.										








Example 3.2:





Poor:





	List the 14 requirements for a properly terminated soldered distributing frame 	jumper.





Improved:





	List 9 of the 14 requirements for a properly terminated soldered distributing 	frame jumper.








4.	Specify accuracy in numerical responses





Poor:





	What is the value of �SYMBOL 112 \f "Symbol"� ?





Improved:





	What is the value of �SYMBOL 112 \f "Symbol"�  (to the nearest hundreds)?








5.	Avoid unnecessary complexities





		Do not introduce unnecessarily complex computations where know-ledge of the principle is the main objective to be measured.





Example 5.1:





Poor:





Two resistors measuring 85 and 195 ohms, respectively, are connected in series across a 93 volt battery.  What is the voltage drop across the 195 ohm resistor?





		This question might be improved, for example, by the following:





Improved:





Two resistors measuring 100 and 150 ohms, respectively, are connected in series across a 100 volt battery.  What is the voltage drop across the 150 ohm resistor?





		Multiplication and division are needed for solving this problem.  In this example, we are not testing the trainee's skill at those operations, but the application of Ohm's law.  Try to ensure that the operations are no more complicated than the information you really want to test.














F.	ESSAY QUESTIONS





		The main characteristic of essay-type questions is the latitude of the way in which a trainee can respond and the subjectivity of the scoring.





Example:





Explain the main principles of light propagation in optical fibres.  Limit your response to a brief explanation of the following points:





(a)  principal fibre types;


(b)  indexes of refraction;


(c)  types of mode propagation;


(d)  diagrams of light waves propagation.








		Even from this simple example, one could notice certain shortcomings of essay-type questions.  Here are some of them:





(a)	The quality of the trainees response will depend a great deal on how good he/she is in writing.  But in fact we are usually not interested at all in the trainees' ability to write prose.








(b)	Scoring of essays always involves expert knowledge of the subject on the part of the scorers; but the instructor is not always an expert in a particular subject.





(c)	Scoring made by different scorers might differ a lot.  It indicates that this type of test item is not reliable.





		The following are suggestions for constructing and improving essay questions:








1.	Avoid vague questions of a general nature





	(a)  Give sufficient instructions to limit the length of responses.





	(b)  Suggest the specific content of the responses desired.





Example 1.1:





In an essay of 50 to 100 words, establish a comparison between a "letter" and a "memorandum" of the kind used by our company, as regards:  (a)  format;  (b) signature;  (c) distribution.








2.	Adequate sample





		In order to gain a better idea of the knowledge acquired, ask several questions requiring responses of 50 to 100 words rather than a single question requiring a very long response.





Example 2.1:





Poor:





In an essay of 600 to 1,000 words, define the relationship between the area training staffs and the central administration training staff.





Improved:





Define the relationship between the area training staffs and the central administration training staff.  Do this by comparing 5 of the 13 primary responsibilities.  Each comparison should consist of not more than 100 words.








3.	Scoring





		It is recommended that the same coefficient should be attributed to each essay question, unless some of them differ as regards length or difficulty.  The instructions to the trainee may include the following information:  "Here are 4 essay questions.  25 marks will be awarded for each correct answer." 








		The studies carried out in this connection are not very conclusive but seem to indicate that there is little or no advantage in varying the coefficients awarded.  However, if different coefficients are given to different essay questions, it should be justifiable in terms of the objective.





		If they must be varied, clearly indicate the value or coefficient awarded for each question.





Examples:





	3.1	( 5 marks)	In approximately 50 words, compare................





	3.2	(10 marks)	Write an essay of 100 to 200 words on................








4.	Time limits





		If you have to fix a time limit for a test, it will help the trainee considerably if you suggest the amount of time he can spend answering each question.





Examples:





	4.1	( 5 marks, 10 minutes)	In approximately 50 words, compare.......





	4.2	(10 marks, 15 minutes)	Write an essay on.........................................








5.	Scoring Key





		Construct a detailed scoring plan which also includes examples of acceptable answers.  The more precise and practical your plan, the easier and more reliable will be the scoring and results of the test.





		It is suggested that you prepare a scoring key such as the simple example on page 19 of the TDG/Phase 6.  Even though the example was prepared for a very simple practical test, the principle is the same:  identify all the items which should make up the correct answer.  Before the test is completed by the trainees, you will also identify the marks to be allocated for each part of the correct answer.  This is the only way to ensure reliability of results.  Remember, should the trainee add material which is not present on your scoring key/model answer, they will not receive additional marks.





Examples of Essay Questions:





6.1	(25 marks, 1 hour)  Define the relationship between the area training staff and the central administration training staff.  Do this by comparing 5 of the 13 primary responsibilities of each group.  Each comparison should consist of not more than 100 words.








6.2	(30 marks, 30 minutes)  Explain the "cutout" test.  Indicate:  (a) why it is done;  (b) how often it is done, and  (c) how it is done.  Each reply should contain 50 to 100 words.





6.3	(15 marks, 45 minutes)  Define the relationship between CPD and the Chief Engineer's Department in the administration of the route design file, as regards the 3 specific areas of responsibility.  Each reply should contain 50 to 100 words.





6.4	(30 marks, 30 minutes)  In about 25 words per item, define the Bell System data transmission concept of the following terms:  (a) serial transmission;  (b) parallel transmission;  (c) frequency delay.





6.5	(4 marks, 10 minutes)  In 1 or 2 sentences for each case, state one advantage and one disadvantage of an objective and subjective test.














G.	PERFORMANCE TEST QUESTIONS





		Please refer to the TDG/Phase 6, paragraph 5.6


Construction of Test Questions
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