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Evaluation of Tests
1.  A test should be fair.

2.  A test should help prove that students meet the objectives.

3.  A test should have a balance of items from all objectives.

4.  A single test should be only part of student assessment.

Building Better Tests
1. Have student groups write test items and tell how the item proves that a student has met the objective.

Be sure to use some student produced items on each test.  Writing the test items serves as a test review especially if you require more than rote memory items and items covering your major test objectives.  Writing test items also helps some students to become better test takers.

2. Collect test items from activities students have completed and tests from publishers.

Try to find a wide variety of test items that cover the same topic so you will have many items to draw from.

3.  Keep a file of the best test items.  

Keep one item per file if you are using a computer.  Copy or insert each question into the test you are building.  This speeds test construction.

Keep one item per page or note card if you do not have a computer.  Cut and use removable tape to paste together a test.  Remove tape and refile individual items for later use.

4.  Build files that contain pictures, original scientific data, and diagrams to use with items.


Keep separate files for each testing topic.


Principles of Test Writing 

The basic principles of test writing are based on the following assumptions:

1. The test and each test item must be fair to all students.

Good readers should not have an advantage over good science students.

Good test takers should not have an advantage over good science students.

2. Items must cover what should be taught.

All Tests

1. Items should engage the student.

2. Items must match the objectives.

3. Items stem must have a single, clearly formulated problem

4. Items should avoid negatives.

5. The item stem should not give the answer away.

Multiple Choice Item Construction
1. The item should have one clearly correct answer.

2. All of the options should be parallel in structure and degree of specificity.

3. The options or stem should be as short as possible.

4. The item should not contain options that are all-inclusive.

5. The item should ask the student for more than rote memory.

6. The item should not be tricky.

Open-ended Item Construction

1. Items must elicit the intended response.

2. Items must elicit a response that will have the given number of score points.

3. Items should ask for skills and knowledge that cannot be assessed in multiple choice format.


Multiple Choice Items
1.  Does the stem have a single, clearly formulated problem?

poor - There is no way to determine what answer the test writer has intended.


The stem is –



A.  part of a plant



B.  has leaves



C.  is connected to the roots



D.  usually round

better



What part of a plant usually supports the leaves?



A.  The seed



B.  The flower



C.  The root



D.  The stem*

2.  Does the item avoid negatives?

poor - Negatives can make items difficult to understand.  

Insects are classified as invertebrates because they do not  have –



A.  wings



B.  bones*



C.  muscles



D.  segments

better  - Although it is best to avoid negatives there are a few times when the use of negatives may be appropriate.  When negatives are used they should be in all caps or boldfaced. 


Which of these must all vertebrates have?



A. Legs



B.  Bones*



C.  Wings



D.  Feathers

3.  Does the stem give the answer away?

poor



Where would you find information on animals without backbones?



A.  The Snakes of North America 



B.  Edible Fish 



C.  Animals Without Bones  *



D.  Guide to Birds and Bats 

better

In which book would you find information about invertebrates?



A.  The Snakes of Mississippi 



B.  Mammals of the Delta 



C.  Animals Without Bones  *



D.  Guide to Birds and Bats
4.  Does the item have one clearly correct answer?

poor - This is probably the hardest type of flaw to detect, because it is usually due to a lack of  knowledge on the part of the writer.  Since no one person can ever learn all there is to know in science even the best writers will make these kinds of errors.  Review by others can help, but even then items will occasionally slip by.   


Which of the following is an example of an omnivorous animal?



A.  A rat



B.  A bear



C.  A human*



D.  A pig

better



Which of the following is an example of an omnivorous animal?



A.  A cow



B.  A horse



C.  A human*



D.  A sheep

5.  Are all the responses parallel in structure and degree of specificity?

poor - Note that heat and electricity are forms of energy.  Gravity is a force and uranium is an element. 

	PRIVATE 
Convection,  Radiation, Conduction, Thermodynamics



To which term are the concepts above most clearly related?



A.  Heat*



B.  Electricity



C.  Gravity



D.  Uranium

better
	PRIVATE 
Convection, Radiation, Conduction, Thermodynamics



To which term are the concepts above most clearly related?



A.  Heat energy *



B.  Electrical energy



C.  Chemical energy



D.  Mechanical energy

6. Are the options or stem unnecessarily long?

poor  - Not only are the options long there is no clearly correct answer. 


Water can be changed to steam by--



A.  heating it to a temperature of 100oC*



B.  heating it to a temperature of 50oC



C.  heating it to a temperature of 12oC



D.  heating it to a temperature of 10oC

better 



What is the boiling point of water at standard pressure?



A.  100oC *



B.  50oC



C.  12oC



D.  10oC

7.  Does the item contain options that are all-inclusive?

poor - Invertebrates include mollusks and insects.  A good test taker can guess vertebrate must be the answer without even reading the item.  Also these options are opposites.  Good test takers, not necessarily knowledgeable in the subject matter, will increase their chances by selecting one of two options, A or B.


Which of these refers to animals that have backbones?



A.  Invertebrates



B.  Vertebrates*



C.  Mollusks



D.  Insects

better  


Which of these animals has a backbone?



A.  A clam



B.  A grasshopper



C.  A frog*



D.  A leech

8.  Does the item ask the student for more than rote memory?

poor 


Which of these organelles is most responsible for energy production in the cell?



A.  Mitochondria*



B.  Nucleus



C.  Ribosomes



D.  Golgi bodies

better  - This item calls for more than rote memory assuming that it was not taught directly.


Which of these cells would probably have the most mitochondria?



A.  Muscle cells*



B.  Fat cells



C.  Nerve cells



D.  Bone cells

9.  Is the item tricky?

poor 


Who was the first to see a cell?



A. Matthias Jakob Schleiden


B.  Anton Van Leeuwenhoek



C.  Robert Hooke



D.  None of these*

- A student might be very familiar with the work of Robert Hooke and fail to realize that he was not the first to see cells.  The options “none of these” and “all of these” can frequently be justified as even when they are not the intended answers.  For this reason the use of “none of these” and “all of these” should be avoided.

better



Who first used the name “cell” to describe cells in cork?



A. Matthias Jakob Schleiden


B.  Anton Van Leeuwenhoek



C.  Robert Hooke*



D.  William Harvey



10.  Does the item really meet the objective?

     Sample Objective:  Recognize the function of the skeletal system.

poor - This item asks for the identification of an animal without a skeletal system.  This does not match the objective.


Which type of animal has an internal skeletal system?



A.  Earthworms



B.  Sea stars



C.  Fish*



D.  Leaches

better



 Which of these is a function of the skeletal system?



A.  Support the body organs



B.  Circulate nutrients



C.  Obtain oxygen from the environment



D.  Break down food

Sample Objective:  Design experimental procedures.

poor   


Ty was trying to find the number of crawling insects that are found on the floor of the woods near his home. He decided to count all of the crawling insects in one square meter of the woods and then multiply by the number of square meters in the woods.  He found 23 insects in this test plot.  How many crawling insects would he expect to find if the woods covered 10,000 square meters?



A.  23 insects



B.  230 insects



C.  2300 insects



D.  23,000 insects

better

Ty was trying to find the number of crawling insects that are found on the floor of the woods near his home. He decided to count all of the crawling insects in one square meter of the woods and then multiply by the number of square meters in the woods.  Which of these would improve his sampling procedures?



A.  Count crawling insects in the woods and in a grassy area



B.  Count the number of crawling insects in an acre



C.  Count only crawling insects larger than ants



D.  Count crawling insects at several places in the woods*


Principles of  Constructed Response Item Writing
1.  The item should make it clear what the student is being asked to do.

2.  The item should match the objective.

3.  The item should make the task narrow enough that it can be answered in the time allotted.

4.  The item should require a response that is broad enough to fit the scoring scale.

Constructed Response Items

1.  Does the item make it clear what the student is being asked to do?

poor - It is not clear how much is expected.  Would a response of 5 organisms receive the same credit as a response with 10 organisms or 1000 organisms?

Name some organisms in a pond ecosystem.

better


Name five plants and five animals that are usually found in a pond ecosystem.

2. Does the item match the objective?

Objective:  Relate the structure of a biological molecule to its function.

poor  


Give three different functions of water molecules in the body.

better

How does the structure of the water molecule enable it to dissolve so many substances?

3.  Does the item make the task narrow enough that it can be answered in the time allotted?

poor – 

Explain how pancreatic cells produce different molecules and how the molecules they produce function in the body.

Note: This item requires the production of an entire book.  While the teacher may know how much students are expected to write, the test writer does not know how much as been taught.
better 
In the chart below list the substances produced by the pancreas and give the function of each.  

	Substances Produced
	Function

	
	


4.  Does the item require a response that is broad enough to fit the scoring scale.

poor  

Should people eat less fatty foods?

Note: This item requires only a yes or no answer.  It will not give a board enough range of responses to fit a 4 point scale.

better 

Should people eat less fatty foods?  Give three facts to support your answer.

Additional examples of multiple choice and constructed response items can be found at 

http://webusers.xula.edu/jsevenai/objective/objective.html
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