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Module 3: Item Analysis

Item analysis is a great tool for determining the effectiveness of the tests you develop or use. This first article is a nice overview:

1. Improve tests using item analysis

Item analysis report

An item analysis includes two statistics that can help you analyze the effectiveness of your test questions. The question difficulty is the percentage of students who selected the correct response. The discrimination (item effectiveness) indicates how well the question separates the students who know the material well from those who don’t.

Question difficulty

Question difficulty is defined as the proportion of students selecting the correct answer. The most effective questions in terms of distinguishing between high and low scoring students will be answered correctly by about half of the students. In practical terms, questions in most classroom tests will have a range of difficulties from low or easy (.90) to high or very difficult (.40). Questions having difficulty estimates outside of these ranges may not contribute much to the effective evaluation of student performance.

· Very easy questions may not sufficiently challenge the most able students. However, having a few relatively easy questions in a test may be important to verify the mastery of some course objectives. Keep tests balanced in terms of question difficulty.

· Very difficult questions, if they form most of a test, may produce frustration among students. Some very difficult questions are needed to challenge the best students.

Question discrimination

The discrimination index (item effectiveness) is a kind of correlation that describes the relationship between a student’s response to a single question and his or her total score on the test. This statistic can tell you how well each question was able to differentiate among students in terms of their ability and preparation.

· As a correlation, question discrimination can theoretically take values between -1.00 and +1.00. In practical terms values for most classroom tests range between near 0.00 to values near .90.

· If a question is very easy so that nearly all students answered correctly, the questions discrimination will be near zero. Extremely easy questions cannot distinguish among students in terms of their performance.

· If a question is extremely difficult so that nearly all students answered incorrectly, the discrimination will be near zero.

· The most effective questions will have moderate difficulty and high discrimination values. The higher the value of discrimination is, the more effective it is in discriminating between students who perform well on the test and those that don’t.

· Questions having low or negative values of discrimination need to be reviewed very carefully for confusing language or an incorrect key. If no confusing language is found then the course design for the topic of the question needs to be critically reviewed.

· A high level of student guessing on questions will result in a question discrimination value near zero.

Steps in a review of an item analysis report

1. Review the difficulty and discrimination of each question.

2. For each question having low values of discrimination review the distribution of responses along with the question text to determine what might be causing a response pattern that suggests student confusion.

3. If the text of the question is confusing, change the text or remove the question from the test. If the question text is not confusing or faulty, then try to identify the instructional component that may be leading to student confusion.

4. Carefully examine the questions that discriminate well between high and low scoring students to fully understand the role that instructional design played in leading to these results. Ask yourself what aspects of the instructional process appear to be most effective.

Adapted from: http://www.schreyerinstitute.psu.edu/Tools/ItemAnalysis/
2. Get ready to try out Item Analysis. Read the next section and then complete the Item Analysis Worksheet. Once you have completed you can email it to me and I will email you back the answer sheet. Please do not share this with the others in the class. I do not mind them having the answers but I want all of you to try and figure this out first without looking at the answers before tyrying. Even if you make mistakes, you will learn more from completing this exercise. I am not grading this on content, so no pressure!

	Item Analysis


After you create your objective assessment items and give your test, how can you be sure that the items are appropriate -- not too difficult and not too easy? How will you know if the test effectively differentiates between students who do well on the overall test and those who do not? An item analysis is a valuable, yet relatively easy, procedure that teachers can use to answer both of these questions.

To determine the difficulty level of test items, a measure called the Difficulty Index is used. This measure asks teachers to calculate the proportion of students who answered the test item accurately. By looking at each alternative (for multiple choice), we can also find out if there are answer choices that should be replaced. For example, let's say you gave a multiple choice quiz and there were four answer choices (A, B, C, and D). The following table illustrates how many students selected each answer choice for Question #1 and #2.

Question
A
B
C
D
#1

0

3

24*

3

#2

12*

13

3

2

* Denotes correct answer.

For Question #1, we can see that A was not a very good distractor -- no one selected that answer. We can also compute the difficulty of the item by dividing the number of students who choose the correct answer (24) by the number of total students (30). Using this formula, the difficulty of Question #1 (referred to as p) is equal to 24/30 or .80. A rough "rule-of-thumb" is that if the item difficulty is more than .75, it is an easy item; if the difficulty is below .25, it is a difficult item. Given these parameters, this item could be regarded moderately easy -- lots (80%) of students got it correct. In contrast, Question #2 is much more difficult (12/30 = .40). In fact, on Question #2, more students selected an incorrect answer (B) than selected the correct answer (A). This item should be carefully analyzed to ensure that B is an appropriate distractor.


Another measure, the Discrimination Index, refers to how well an assessment differentiates between high and low scorers. In other words, you should be able to expect that the high-performing students would select the correct answer for each question more often than the low-performing students.  If this is true, then the assessment is said to have a positive discrimination index (between 0 and 1) -- indicating that students who received a high total score chose the correct answer for a specific item more often than the students who had a lower overall score. If, however, you find that more of the low-performing students got a specific item correct, then the item has a negative discrimination index (between -1 and 0). Let's look at an example.


Table 2 displays the results of ten questions on a quiz. Note that the students are arranged with the top overall scorers at the top of the table.

Student
Total 
Score (%)
Questions
1

2

3

Asif

90

1

0

1

Sam

90

1

0

1

Jill

80

0

0

1

Charlie

80

1

0

1

Sonya

70

1

0

1

Ruben

60

1

0

0

Clay

60

1

0

1

Kelley

50

1

1

0

Justin

50

1

1

0

Tonya

40

0

1

0

 

 

 

 

 

"1" indicates the answer was correct; "0" indicates it was incorrect.

Follow these steps to determine the Difficulty Index and the Discrimination Index.

1. After the students are arranged with the highest overall scores at the top, count the number of students in the upper and lower group who got each item correct. For Question #1, there were 4 students in the top half who got it correct, and 4 students in the bottom half.

2. Determine the Difficulty Index by dividing the number who got it correct by the total number of students. For Question #1, this would be 8/10 or p=.80.

3. Determine the Discrimination Index by subtracting the number of students in the lower group who got the item correct from the number of students in the upper group who got the item correct.  Then, divide by the number of students in each group (in this case, there are five in each group). For Question #1, that means you would subtract 4 from 4, and divide by 5, which results in a Discrimination Index of  0.

4. The answers for Questions 1-3 are provided in Table 2.

Item
# Correct (Upper group)
# Correct (Lower group)
Difficulty (p)
Discrimination (D)
Question 1

4

4

.80

0

Question 2

0

3

.30

-0.6

Question 3

5

1

.60

0.8

Now that we have the table filled in, what does it mean? We can see that Question #2 had a difficulty index of .30 (meaning it was quite difficult), and it also had a negative discrimination index of -0.6 (meaning that the low-performing students were more likely to get this item correct).  This question should be carefully analyzed, and probably deleted or changed. Our "best" overall question is Question 3, which had a moderate difficulty level (.60), and discriminated extremely well (0.8).


Another consideration for an item analysis is the cognitive level that is being assessed.  For example, you might categorize the questions based on Bloom's taxonomy, perhaps grouping questions that address Level I (knowledge and comprehension) and those that address Level II (application, analysis, evaluation and creation). In this manner, you would be able to determine if the difficulty index and discrimination index of those groups of questions are appropriate. For example, you might note that the majority of the questions that demand higher levels of thinking skills are too difficult or do not discriminate well.  You could then concentrate on improving those questions and focus your instructional strategies on higher-level skills.
Try This

Now it's your turn. Try the same procedures using the data in the Item Analysis Worksheet. When completed turn it in to me for the answer sheet.
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3. Let’s try item analysis on our own data (or sample data).

I found directions on how to conduct item analysis by hand, how to do it using Microsoft Excel, and how to do it online. I will share all of those options with you below. But my favorite tool was created by a professor at the University of Ohio. The reason I looked at technology options was it takes too long by hand so most people only do it occasionally at best. Also, I do not care if you are good at math, the tools can do the math for you. Though Excel seemed like a good solution, not all of you have the entire MS office suite. But I still gave some links to directions in case you have Excel and want to learn to use it. There was a nice free online tool I like, but I worry that if the internet is down, or the person takes it off the site, then you would not be able to do item analysis at your convenience. But the TAP tool is an easy program you can download on to your computer. It only took a couple of minutes for me to input the data and it computed low level and high level item analysis for me in a few seconds. That is my kind of item analysis!
Download TAP: http://www.ohio.edu/people/brooksg/tap_download.htm
TAP guidbooks: http://www.ohio.edu/people/brooksg/software.htm#TAP
To input TAP data:

Click on File and select create new data file.

Fill in all of the information including you answer key for a multiple choice test. I put 2characters for my student names.
Then fill in your data. I had to take out all spaces between student ID and scores. Make sure to save it! Then you can go under file and click on close and Analyze- it is all done for you! 

Here is what my data file looked like 

Answer key: 1244134211

Student data:

SA1244134221

SB1234123411

SC1243123412

SD2134134212

SE1244124221

SF1244134211

SG3444134411

SH1244133211

SI1244123111

SJ1244134222
My results:

TAP screen 1

Total          Ltr    ~68% C.I.     ~95% C.I. 

ID Score Percent Grade  (Raw Score)   (Raw Score)

-- ----- ------- ----- ------------- -------------

SA    9   90.00%        ( 7.7- 10.0)  ( 6.4- 10.0) 

SB    6   60.00%        ( 4.7-  7.3)  ( 3.4-  8.6) 

SC    5   50.00%        ( 3.7-  6.3)  ( 2.4-  7.6) 

SD    6   60.00%        ( 4.7-  7.3)  ( 3.4-  8.6) 

SE    8   80.00%        ( 6.7-  9.3)  ( 5.4- 10.0) 

SF   10  100.00%        ( 8.7- 10.0)  ( 7.4- 10.0) 

SG    7   70.00%        ( 5.7-  8.3)  ( 4.4-  9.6) 

SH    9   90.00%        ( 7.7- 10.0)  ( 6.4- 10.0) 

SI    7   70.00%        ( 5.7-  8.3)  ( 4.4-  9.6) 

SJ    8   80.00%        ( 6.7-  9.3)  ( 5.4- 10.0) 

==========================================================================

These results have not been sorted (see data editor)

==========================================================================

Number of Examinees = 10

Total Possible Score= 10

Minimum Score       = 5.000 = 50.0%

Tap Screen 2

             Number  Item  Disc.  # Correct  # Correct   Point   Adj.   

Item    Key   Correct Diff. Index in High Grp in Low Grp  Biser.  Pt Bis 

------- ----- ------- ----- ----- ----------- ----------- ------- -------

Item 01 (1 )#      8   0.80  0.33    3 (1.00)    2 (0.67)   0.33    0.07

Item 02 (2 )#      8   0.80  0.33    3 (1.00)    2 (0.67)   0.33    0.07

Item 03 (4 )       8   0.80  0.67    3 (1.00)    1 (0.33)   0.50    0.26

Item 04 (4 )       9   0.90  0.33    3 (1.00)    2 (0.67)   0.56    0.39

Item 05 (1 )#     10   1.00  0.00    3 (1.00)    3 (1.00)   ****    ****

Item 06 (3 )       6   0.60  0.67    3 (1.00)    1 (0.33)   0.54    0.25

Item 07 (4 )#      6   0.60  0.33    2 (0.67)    1 (0.33)   0.41    0.09

Item 08 (2 )       6   0.60  0.67    3 (1.00)    1 (0.33)   0.68    0.43

Item 09 (1 )#      7   0.70 -0.33    2 (0.67)    3 (1.00)  -0.36   -0.58

Item 10 (1 )       7   0.70  0.67    3 (1.00)    1 (0.33)   0.51    0.23

==========================================================================

# marks potential problems (p<0.2 or p>0.9, D<0.2, pbis<0.2, adjpbis<0.2)

These results have been sorted by item number

==========================================================================

Number of Items Excluded   = 0

Number of Items Analyzed   = 10

Mean Item Difficulty       = 0.750

Mean Item Discrimination   = 0.367

Mean Point Biserial        = 0.389

Mean Adj. Point Biserial   = 0.135

KR20 (Alpha)               = 0.267

KR21                       = 0.185

SEM (from KR20)            = 1.285

# Potential Problem Items  = 5

High Grp Min Score (n=3)   = 9.000

Low Grp Max Score (n=3)    = 6.000

For this assignment you will need to input data for a minimum of 10 students for a 10 item multiple choice test. You can input your own data or use the sample data option. I need to know the fooling information:
Chart 1: Student information:

	Student Name ( or initials or code)
	Student % correct

	Example: SA
	90%


Chart 2:  Item Analysis:
	Item number
	Difficulty (Item Diff)
	Discrimination (Disc. Index)
	Interpretation

	Example:
Item 1
	.80
	.33
	( complete after next section)


If this assignment is too difficult or you want to try other ways to conduct an item analysis here are the other tools I mentioned:

-Online Item Analysis Tool: http://www.hr-software.net/cgi/ItemAnalysis.cgi
-How to do Item Analysis by hand in 8 easy steps: http://www.uleth.ca/edu/runte/tests/iteman/eight/eight.html
-How to do Item analysis in Excel (sorry some secondary links broken):

· http://www.eflclub.com/elvin/publications/2003/itemanalysis.html 
· http://www.sagepub.com/liustudy/chapters/08/UsingExceltoAnalyzeData.pdf
· http://selectionmatters.jmadigan.net/?p=124
4a. For multiple choice questions, we can analyze not only if students get the answers right or wrong, but which answers and distracters (the wrong answers) are effective. Sorry this is long but once you look into it, there are some clear examples. This will help you to interpret you results from you own item analysis. Taken from: http://www.uleth.ca/edu/runte/tests/iteman/interp/interp.html#nine
Interpreting Item Analysis


1. What do we see looking at this first one? [Potential Miskey]
	       Upper    Low    Difference    D    Total    Difficulty

1. *A    1      4        -3        -.2       5          .17 

    B    1      3

    C   10      5

    D    3      3

    O   <----means omit or no answer


· #1, more high group students chose C than A, even though A is supposedly the correct answer

· more low group students chose A than high group so got negative discrimination;

· only .16% of class got it right

· most likely you just wrote the wrong answer key down 
--> this is an easy and very common mistake for you to make

· better you find out now before you hand back then when students complain

· OR WORSE, they don't complain, and teach themselves that your miskey as the "correct" answer

· so check it out and rescore that question on all the papers before handing them back

· Makes it 10-5 Difference = 5; D=.34; Total = 15; difficulty=.50
--> nice item
OR:
· you check and find that you didn't miskey it --> that is the answer you thought

two possibilities:
0. one possibility is that you made slip of the tongue and taught them the wrong answer

0. anything you say in class can be taken down and used against you on an examination....

1. more likely means even "good" students are being tricked by a common misconception -->

You're not supposed to have trick questions, so you may want to get rid of it

--> give those who got it right their point, but total rest of the marks out of 24 instead of 25

If scores are high, or you want to make a point, might let it stand, and then teach to it --> sometimes if they get caught, will help them to remember better in future

such as:

1. very fine distinctions

1. crucial steps which are often overlooked

REVISE it for next time to weaken "B" 

-- alternatives are not supposed to draw more than the keyed answer
-- almost always an item flaw, rather than useful distinction


1. What can we see with #2: [Can identify ambiguous items]
	       Upper    Low   Difference   D    Total   Difficulty

2.  A    6      5

    B    1      2         

   *C    7      5        2        .13     12      .40

    D    1      3

    O




1. #2, about equal numbers of top students went for A and D.

Suggests they couldn't tell which was correct

· either, students didn't know this material (in which case you can reteach it)

· or the item was defective --->

· look at their favorite alternative again, and see if you can find any reason they could be choosing it

· often items that look perfectly straight forward to adults are ambiguous to students

· if you NOW realize that D was a defensible answer, rescore before you hand it back to give everyone credit for either A or D -- avoids arguing with you in class

· if it's clearly a wrong answer, then you now know which error most of your students are making to get wrong answer

· useful diagnostic information on their learning, your teaching



· Equally to all alternatives

	      Upper    Low    Difference    D    Total    Difficulty

3.  A     4     3

    B     3     4

   *C     5     4       1          .06       9        .30         

    D     3     4

    O




· item #3, students respond about equally to all alternatives

· usually means they are guessing

Three possibilities:
0. may be material you didn't actually get to yet
0. you designed test in advance  but didn't actually get everything covered  . . .
0. or item on a common exam that you didn't stress in your class

1. item so badly written students have no idea what you're asking

2. item so difficult students just completely baffled

1. review the item:

· if badly written ( by other teacher) or on material your class hasn't taken, toss it out, rescore the exam out of lower total

· BUT give credit to those that got it, to a total of 100%
· if seems well written, but too hard, then you know to (re)teach this material for rest of class....

· maybe the 3 who got it are top three students, 

· tough but valid item:

· OK, if item tests valid objective

· want to provide occasional challenging question for top students

· but make sure you haven't defined "top 3 students" as "those able to figure out what the heck I'm talking about"



· Alternatives aren't working
	       Upper    Low   Difference    D   Total   Difficulty

4.  A     1      5

   *B    14      7       7        .47     21        .77

    C     0      2

    D     0      0 

    O   




· example #4 --> no one fell for D --> so it is not a plausible alternative

· question is fine for this administration, but revise item for next time

· toss alternative D, replace it with something more realistic

· each distracter has to attract at least 5% of the students

· class of 30, should get at least two students

· or might accept one if you positively can't think of another fourth alternative -- otherwise, do not reuse the item

if two alternatives don't draw any students --> might consider redoing as true/false


· Distracter too attractive

	       Upper   Low   Difference   D   Total   Difficulty   

5.  A    7     10

    B    1      2

    C    1      1

   *D    5      2       3        .20     7       .23 

    O

 


· sample #5 --> too many going for A

--> no ONE distracter should get more than key
--> no one distracter should pull more than about half of students 
-- doesn't leave enough for correct answer and five percent for each alternative

· keep for this time

· weaken it for next time



· Question not discriminating

	      Upper   Low   Difference   D   Total   Difficulty

6. *A    7     7        0        .00     14      .47          

    B    3     2

    C    2     1

    D    3     5

    O




· sample #6: low group gets it as often as high group
· on norm-referenced tests, point is to rank students from best to worst

· so individual test items should have good students get question right, poor students get it wrong

· test overall decides who is a good or poor student on this particular topic

· those who do well have more information, skills than those who do less well

· so if on a particular question those with more skills and knowledge do NOT do better, something may be wrong with the question

· question may be VALID, but off topic

· E.G.: rest of test tests thinking skill, but this is a memorization question, skilled and unskilled equally as likely to recall the answer

· should have homogeneous test --> don't have a math item in with social studies

· if wanted to get really fancy, should do separate item analysis for each cell of your blueprint...as long as you had six items per cell
· question is VALID, on topic, but not RELIABLE
· addresses the specified objective, but isn't a useful measure of individual differences

· asking Grade 10s Capital of Canada is on topic, but since they will all get it right, won't show individual differences -- give you low D



· Negative Discrimination

	       Upper   Low   Difference   D   Total   Difficulty

7. *A    7    10      -3       -.20     17       .57  

    B    3     3

    C    2     1

    D    3     1

    O




· D (discrimination) index is just upper group minus lower group

· varies from +1.0 to -1.0

· if all top got it right, all lower got it wrong = 100% = +1

· if more of the bottom group get it right than the top group, you get a negative D index

· if you have a negative D, means that students with less skills and knowledge overall, are getting it right more often than those who the test says are better overall

· in other words, the better you are, the more likely you are to get it wrong

WHAT COULD ACCOUNT FOR THAT?
Two possibilities:

· usually means an ambiguous question

· that is confusing good students, but weak students too weak to see the problem

· look at question again, look at alternatives good students are going for, to see if you've missed something

OR:

· or it might be off topic
--> something weaker students are better at (like rote memorization) than good students
--> not part of same set of skills as rest of test--> suggests design flaw with table of specifications perhaps

((-if you end up with a whole bunch of -D indices on the same test, must mean you actually have two different distinct skills, because by definition, the low group is the high group on that bunch of questions
--> end up treating them as two separate tests))
· if you have a large enough sample (like the provincial exams) then we toss the item and either don't count it or give everyone credit for it

· with sample of 100 students or less, could just be random chance, so basically ignore it in terms of THIS administration

· students wrote it, give them mark they got

· furthermore, if you keep dropping questions, may find that you're starting to develop serious holes in your blueprint coverage -- problem for sampling

· but you want to track stuff this FOR NEXT TIME

· if it's negative on administration after administration, consistently, likely not random chance, it's screwing up in some way

· want to build your future tests out of those items with high positive D indices

· the higher the average D indices on the test, the more RELIABLE the test as a whole will be 

· revise items to increase D

-->if good students are selecting one particular wrong alternative, make it less attractive
-->or increase probability of their selecting right answer by making it more attractive

· may have to include some items with negative Ds if those are the only items you have for that specification, and it's an important specification

· what this means is that there are some skills/knowledge in this unit which are unrelated to rest of the skills/knowledge
--> but may still be important

· e.g., statistics part of this course may be terrible on those students who are the best item writers, since writing tends to be associated with the opposite hemisphere in the brain than math, right... but still important objective in this course

· may lower reliability of test, but increases content validity



· Too Easy

	       Upper   Low   Difference   D   Total   Difficulty

8.  A     0     1

   *B    14    13       1       .06     27       .90

    C     0     1

    D     1     1

    O




· too easy or too difficult won't discriminate well either

· difficulty (p) (for proportion) varies from +1.0 (everybody got it right) to 0 (nobody)

REMEMBER: THE HIGHER THE DIFFICULTY INDEX, THE EASIER THE QUESTION
· if the item is NOT miskeyed or some other glaring problem, it's too late to change after administered --> everybody got it right, OK, give them the mark

TOO DIFFICULT = 30 to 35% (used to be rule in Branch, now not...)
· if the item is too difficult, don't drop it, just because everybody missed it --> you must have thought it was an important objective or it wouldn't have been on there;

· and unless literally EVERYONE missed it, what do you do with the students who got it right?

· give them bonus marks?

· cheat them of a mark they got?

furthermore, if you drop too many questions, lose content validity (specs)
--> if two or three got it right may just be random chance,

so why should they get a bonus mark

· however, DO NOT REUSE questions with too high or low difficulty (p) values in future

if difficulty is over 85%, you're wasting space on limited item test
· asking Grade 10s the Capital of Canada is probably waste of their time and yours --> unless this is a particularly vital objective

· same applies to items which are too difficult --> no use asking Grade 3s to solve quadratic equation

· but you may want to revise question to make it easier or harder rather than just toss it out cold

OR SOME EXCEPTIONS HERE: 
You may have consciously decided to develop a "Mastery" style tests

--> will often have very easy questions -& expect everyone to get everything trying to identify only those who are not ready to go on
--> in which case, don't use any question which DOES NOT have a difficulty level below 85% or whatever

Or you may want a test to identify the top people in class, the reach for the top team, and design a whole test of really tough questions

--> have low difficulty values (i.e., very hard)

· so depends a bit on what you intend to do with the test in question

· this is what makes the difficulty index (proportion) so handy

13. you create a bank of items over the years
--> using item analysis you get better questions all the time, until you have a whole bunch that work great
-->can then tailor-make a test for your class
you want to create an easier test this year, you pick questions with higher difficulty (p) values;
you want to make a challenging test for your gifted students, choose items with low difficulty (p) values
--> for most applications will want to set difficulty level so that it gives you average marks, nice bell curve

13. government uses 62.5 --> four item multiple choice, middle of bell curve,

14. start tests with an easy question or two to give students a running start
15. make sure that the difficulty levels are spread out over examination blueprint
15. not all hard geography questions, easy history

15. unfair to students who are better at geography, worse at history

15. turns class off geography if they equate it with tough questions

-->REMEMBER here that difficulty is different than complexity, Bloom
15. so can have difficult recall knowledge question, easy synthesis

15. synthesis and evaluation items will tend to be harder than recall questions so if find higher levels are more difficult, OK, but try to balance cells as much as possible

15. certainly content cells should be the roughly the same



1. OMIT
	       Upper   Low   Difference   D   Total   Difficulty

9.  A    2     1

    B    3     4

   *C    7     3        4       .26     10       .33

    D    1     1

    O    2     4     




If near end of the test

0. --> they didn't find it because it was on the next page
--format problem

OR
--> your test is too long, 6 of them (20%) didn't get to it
OR, if middle of the test:
3. --> totally baffled them because: 
· way too difficult for these guys 

· or because also 2 from high group too: ambiguous wording


2. &

3. RELATIONSHIP BETWEEN D INDEX AND DIFFICULTY (p)
	      Upper   Low   Difference   D   Total   Difficulty

10.  A     0    5

    *B    15    0        15      1.0    15       .50 

     C     0    5

     D     0    5

     O

   ---------------------------------------------------

11.  A    3     2

    *B    8     7         1      0.6     15      .50

     C    2     3

     D    2     3

     O




· 10 is a perfect item --> each distracter gets at least 5
discrimination index is +1.0

(ACTUALLY PERFECT ITEM WOULD HAVE DIFFICULTY OF 65% TO ALLOW FOR GUESSING)
· high discrimination D indices require optimal levels of difficulty

· but optimal levels of difficulty do not assure high levels of D

· 11 has same difficulty level, different D

· on four item multiple-choice, student doing totally by chance will get 25%

4b. Interpretation of Item Analysis. I know I just made life more complicated by showing you how to complete item analysis for multiple choice tests, but I below is my favorite “easy “ way to do item analysis. This is a better measure of instruction, than the test. You need to give an identical pretest- and a post-test for this to work but look at how easily the results can be interpreted! I highly recommend using this method for those of you who are administrators and want to evaluate your teachers, or for teachers wanting evidence on their effectiveness. 

Item Analysis for Diagnosing Instruction and Assessments
If you distribute your test items both pre and post-instruction, you can also use a form of item analysis to diagnose both your instruction and its assessments. Simply compare the percentage of students who responded to an item correctly both pre and post-instruction.
	Students Responding to an Item Correctly Pre-Instruction
	Students Responding to an Item Correctly Post- Instruction
	Indicator of:

	15%
	85%
	successful instruction

	15%
	22%
	defect in test item or in the instruction, need to reteach content**

	80%
	90%
	defect in test item or instructional complexity too low

	75%
	29%
	defect in test item, typo, need to check your question


**If a specific test has several items with poor response rates both pre and post-instruction, you should return to your test and determine which goals/objectives were not understood by the students. It may be that all of the poorly understood items were from the same goal or objective area, thus you would need to reteach that portion of your content.
Taken from  http://www.edtech.vt.edu/edtech/id/assess/diagnostics.html
5. Now let’s see if you can figure out what all those scores mean! 
Now that you finished your item analysis, I think above in items 1-4 is enough information to make some decisions about each item. Finish filling out the chart!
Chart 2:  Item Analysis:

	Item number
	Difficulty (Item Diff)
	Discrimination (Disc. Index)
	Interpretation

	Example:

Item 1
	.80
	.33
	Fairly easy difficulty, low discrimination, but worth keeping


Now if you have more information like shown in Item 4a or 4b- please add that information for you interpretation. If you are just using sample data then you can limit interpretation to just difficulty and discrimination.
Note: If you find that it is your test questions causing the issue this link gives suggestions on how to improve test questions: http://fcit.usf.edu/assessment/selected/responseb.html (to improve test questions)
References: http://fcit.usf.edu/assessment/selected/responsec.html
6. Grading Rubric: 10 points total ( How I am grading you!)
	Task
	Not completed or poorly done
	Acceptable work
	Exceptional work

	Question 2: 1 point
	0 points

Incomplete or inaccurate work.
	1 points

Turned in completed Item Analysis worksheet
	1 points

Turned in completed Item Analysis worksheet

	Question 3:  2 points, Chart1

	0 points

Incomplete or inaccurate work.
	1 points

Incomplete Chart 1, 10 students, 10 test items
	2 points

Complete Chart 1, 10 students, 10 test items

	Question 3 and 4: 7 points, Chart 2

	0 points

Incomplete or inaccurate work.
	5 points

Completed chart 2
	7 points

Completed Chart 2 with plausible interpretations


