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Chapter 1
Introduction to IDEAL’s Item Analysis Program (IA)
1.1 Accessing the IA Program

IDEAL’s item analysis program (hereafter referred to IA) is included with IDEAL (4.1) PC
and Intranet programs. After installation of either or both of these two IDEAL programs, the
item analysis application can be found in the following respective directories:

(1) for IDEAL PC, the location is:
C:\Program Files\ideal\systemSoftwares\Ideal_Item

(2) for IDEAL Intranet, the location is:
C:\Program Files\IlidealSetup\Ideal_Item

The first directory will be on one’s PC, and the second will be on the server. Right click the
application (note first file in the following illustration). Create a shortcut (circled in the
illustration). Drag and drop the shortcut onto your desktop.

IA is a standalone application. If you wish to use IA independently of the main IDEAL
programs, copy all files noted in the following illustration to a folder on any PC (or server)
and use IA in the same manner as described in the following chapters.
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1.2 Purpose and Options

IA computes and prints test and item statistical properties based on models drawn from
classical test theory. It is a powerful and uniquely flexible program. IA can generate
relevant psychometrics for (i) all selected response items that are usually scored in a binary
fashion (e.g., answers for A-type and R-type MCQs are either right or wrong), (ii) all forms
of constructed response assessments that are usually scored as continuous data (e.g.,
Modified Essays Questions (MEQ), Short Answer Questions (SAQ), Key Features, OSCEs and
OSPEs), and (iii) any selected response items that are also scored from 0 to n options for
each item (e.g., Pick n of N).

IA is particularly useful for supporting one’s IDEAL item banks. IA generates a soft copy file
of the psychometric properties for items used in an assessment. This file is readable by
IDEAL PC or IDEAL Intranet and used for automatically updating the banked items’
statistical properties after each time these items are administered in an assessment.



1.3 Overview of Manual

Chapter Two explains how to use IA to generate psychometric properties for any
assessments that are scored dichotomously, such as A-type or R-type (extended matching)
items. For these assessments, candidates usually enter their answers on optically scored
sheets and an optical scanner is used to mark the candidates answers. The scanner can also
reproduce the candidates’ answers in the form of a data (*dat) or a text (*.txt) file. IA can
use this latter file to compute the psychometric properties of the whole test and for each
item in the assessment. However, if the user cannot optically score the items, a file similar
to that produced by a scanner will need to be created by using MS Excel, Windows Notepad
or MS Word.

Chapter Two is organized assuming one has an optical scanner (a common arrangement in
medical education units). However, an addendum to the chapter describes the additional
required steps if one does not have access to a scanner.

Chapter Three explains how to use IA for items scored in a non-dichotomous fashion. The
candidates’ scores on these assessments can range from 0 to any value including part
scores. Normally these assessments have to be marked manually. To use IA, one needs to
enter the candidates’ scores into a spreadsheet using MS Excel.

In addition to describing the procedures required to run the item analysis program for each
of the above types of assessments, the nature and use of the statistics generated by IA are
explained in each chapter. These psychometrics assist a test committee in making more
informed judgments concerning the quality of an examination.

Finally, the steps required to upload the generated psychometrics into IDEAL's item banks
are also described in this manual.

Members in the IDEAL Consortium are invited to recommend any additional features that
they might wish to be added to IA. The IDEAL Consortium’s goal is to facilitate as much as
possible the assessment needs of each of its members.



Chapter Two

Item Analysis for Dichotomously Scored (e.g., A-type, R-type) Items

2.1 Prepare an Appropriate Data File
2.1.1 Introduction

To run the item analysis application, the user must have a file containing the key (correct
answers) and the responses that a group of candidates gave as their answers to selected-
response questions (such as A- and/or R-Type items).

How to prepare this data file will depend on whether you administered the assessment in a
paper and pencil format or via the Web using IDEAL Intranet. Section 2.1.2 describes how
to prepare the data file if the assessment is administered in hard copy. Section 2.1.3
describes how to access the data that IDEAL Intranet generates automatically after a Web-
based assessment is completed.

2.1.2 Paper & Pencil (Hardcopy) Tests (IDEAL PC)

The data file must include the key (correct answers) and the candidates’ responses to all the
items to be analyzed.

1. An optical scanner produces this file at the time the candidates’ responses are
optically scored. Save this file in the same directory as the IA application, or a
subdirectory of one’s choice. Save the file as a data file (i.e., with the extension
*.dat). To read or edit this file, use IA or Windows’ Notepad.

2. However, if one cannot optically score the test, enter the key and candidates’
responses into a spreadsheet using Microsoft Excel and save the file with the
extension *.csv (i.e., a comma delimited file and not with the default extension of
*.xIs). Alternatively, one may also use Windows Notepad or MS Word and save
the file as a data (*.dat) file. Refer to the Addendum at the end of Chapter Two
for further details.

3. The file, generated by an optical scanner, is constructed similar to a spreadsheet,
but it must meet the following specifications:

a. 1% line specifies the key (list of correct answers for the items to be analyzed);

b. each subsequent line (row) corresponds to a different candidate’s responses;

c. each character space (column) in a row corresponds to each of the keyed
answers and the corresponding candidates’ responses to each item in the
examination; and

d. answers can be coded numerically (e.g., 1 to 9), but if the maximum number
of choices for any item exceeds one digit, the answers and candidates’
responses must be coded as alphabetic characters.

The output file from optical scoring normally includes the candidates’ IDs. With the
exception of the key, the scanner usually reproduces each ID at the beginning of each row
of data. However, if the scanner reproduces the IDs in another location (e.g., after the
candidates’ answers), IA can accommodate this variation.

Save this file of answers and candidates’ responses in either the Ideal_Item subdirectory® or
a directory of one’s own choosing [such as default directory for tests generated by IDEAL,
i.e., C:\Program Files\ideal\cohortDatabase (or another database being used)\ExamPapers].
Use a filename that can be easily matched with the name of the file assigned when the

! For IDEAL PC, the default location is: C:\Programe Files\ideal\systemSoftwares\Ideal _Item.
For IDEAL Intranet, the default location is: C:\Program Files\lidealSetup\ldeal _Item.



items were selected from the IDEAL bank and printed (see IDEAL PC manual, Section 5.1
and entry for “"Course/Module No.” in the “Print Exam” window). Assigning a filename that
can be always recognized in terms how it was used in assessing candidates is recommended
(e.g., answers cardio yr 2 2008.dat).

The user may not wish to use the default option of the candidate’s total test score as an
overall measure of performance (for purposes of calculating unadjusted and adjusted
biserial and point biserial coefficients). In lieu, a reference standard for each candidate can
be used and is entered immediately following the candidate’s responses; a user may enter
these data elsewhere in the record but will need to ensure that the Fortran Format
statement correctly specifies this alternate location (see Section 2.2.2.3 for related help).

A data file developed according to these above guidelines is readable by IA.
To show clearly how this file must be prepared the following example is provided.

Assume one administered an examination composed of 50 A-type items, five choices for
each item were coded as A to E, and the candidates had entered their four-digit ID along
with their answers on optically scored sheets.

A file typically produced when optically scoring the answer sheets is illustrated below.

UF Data File to be Ana

File Edit Search
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ERALADDEAARECCDEADADEADACCADEEACCDEDADAACCADDDDINAD
1001EBACDADEAACEBACCDADARRALDD ECADEADCCEEDADARCCADDEDADE
100ZECAADCDD EAARCCDEADAEEDAD CCADEEACCHED EACCACDADDEADD
1002ELAAADCCADEEADDADDDFCCCAERDEEAD CADDELAADAACCADDDDDAD
1004EEARADD EARERECDDDADADDFEADACCEEEACCDEDADDACDEDEELDE
1005EECCDADD EEADDDEADD EDEADECADDDEACCDED ADAACCDDDDDIAE
l00GERBARADDADECCDDEADDD DD DAAAD EEADCCCDEEDDADARCDEADDA
1007EAADDDEADECDEADD EACAACCEADDADEEDD CALCCAAAREDDEADCL
100SEDAADDDCDEAEADDCARCEALRCARACEDDAREECARLECEEELEDDDA
1005EAACCARADEEEEEBACECCCAEEBAAEECCCCEAEAEEEACEARCAEECA
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1011DDDEEEACCCCEEEEDDADDDEEEDDEADCEEEEEDDEEDALRED CCCDD
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1014DEAADDDDDEECCCCCCACEEEEEEEEEEEEEADDDDDDDADDEEEEEDD
1015EEEACCAAREEEADADEEEEECCCEEEEEECDDDDAAACEEAREEAEECT
101eCCCDDDDDECAACBEEADEADEEDARE CDAEEDAEAEEBADD EAREERBACE
1017EEARRCCDDADEBACEALRACDEARBCCCCCAEADEEEADEBALDECEERDD
101SEAADDDAEEECAECEABEEEELAARECCEEEEADDDDDAEEEEEELCDDDD
10150EADACEEEADDABCCEEADDAREDEEEACCCCCCCCDDDDDDD EALLAL
10Z0CCCCCCADDDAEEACCAADDDDDDDDDDADLDF CCEEEEEEEAADDDDDD
10Z1EEEEEAADDALDDDDADDDDEEEEEEEDDDDDDDCCCCCCCCCCCDDDDD
10ZZDDDDDDAEADCEECCEEAEEAECEEBALAADDEEACCCCADD EEEEEEDD
l0Z3EERADDEADDAARBACCDEADADARCCEADDEACCD EDADDAACCADDAD
10Z4EEADDFDDDCCCCBEEEEREEEEDDDDDDDDALLALACCEEADDADELCL
10Z5DDEEADDDDDACCCCAEARBEARAREDDDDAEACCCCEACCCCCDDDDAD
10Z2eDCCCCCAADADEACEEEEADCCCCCEEADAREALRDDDDDDARACCCCDA
10Z7CCARCCCEACCCCCCCCCCCCCCADDDDDDDDDDADACD ADADELRADAD
10Z8CARREARADADAREEEEEEEEEEEEEEEEEADADADADACAAD ADADADAD
10Z3CCAFBARBARBARBAEAARAEARADADAREEEREEEAADADADAD CCCACACA
10200ADADEAREBARCEDEARERAREEEEAE CEARDEEABARBEEAEERECAD CAL
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1039ECCCEDEDEDEEEEEEDDCECECECEALDADEARDEARDEADEEEEEEED
1040EACECECLEADEEECEDEEEEEEDDDEECCCDAREEDD EEEEBREREEDDD
1041BERERDDDCCCCALADEERERADEARDEDEEREEREEEEAREDEDEEEERE
104 ZEBEBECEEEDDEABARAREARED DD ABAREDEEECEEEEEAEEDEAEDEL
104 3EDPEEEEEEEEEEEEEEEDDEEEEEEEECECECEEAEEEEAEDEAREEEEE
1044 EADADADEEREERERERADDADADEEDEEREEEERERACCCCEDED EAEER
104 EECDADAFDARLEALEEAREEEEDEDEEEEEEEECCCCCEDDDDDADADDD




Note that the first line has no data entered into the first four columns. These blank spaces
are followed by 50 columns of letters (A to E). This first line is the answer key, and since a
list of answers does not need an ID, the first four spaces (columns) are blank. The keyed
answer to the first item in this example test is choice E - i.e., see the fifth character
position (column 5) in the first line; the keyed answer for the second item is B (column 6);
and so on until the keyed answer for the last item is D (last entry being column 54).

The remaining lines in this illustration begin with four numeric digits, followed by 50 letters
varying from A to E. The first candidate has an ID of 1001 and his/her answer to first
question is E, then B and so forth. The next candidate has an ID of 1002 and his/her answer
to the first two questions is E and C. The last candidate has an ID 1045 and provided
answers of E and C for the first two questions.

The user has options to vary conditions from those illustrated in the above example:
1. test may use letters or numbers for designating different choices in each item
provided the total number of choices does not exceed nine; if 10 or more choices

are used, the code must be alphabetic, i.e., A, B, C, ... Z;

2. the number of choices across items may vary from item to item and range from 2
to 26 options (i.e., A to Z);

3. atypical alphabetic character sequences can be used (e.g., R, A, I and H for
‘recommended’, ‘appropriate’, ‘inconsequential’ and *harmful’ procedures);

4. candidates’ IDs may be of any length and expressed in alphanumeric format;

5. one may concomitantly analyse a mix of item types (e.g., A-, and R- type items);

6. one may analyse each item type or any subset of items separately by restricting
the number of items analyzed in each analysis; to do this, modify the first line of
keyed answers by leaving blank the columns that correspond to items which are

to be ignored in a particular analysis.

How to make use of these options is explained in more detail in Section 2.2.1.



2.1.3 Web-based Assessments (IDEAL Intranet)

The data file containing the keyed answers and the candidates’ responses for a web-based
assessment is generated by the IDEAL Intranet program. How to generate and access this
file is now explained.

In the Management window of IDEAL Intranet (illustrated at the beginning of Section 8.4.2
in the IDEAL Intranet Users’ Guide), click the button “Import Statistics”. The window
illustrated below will open.

In IDEAL, any assessment administered on the Web will be A-type, R-type or Pick n of N,
and will have a filename. This name must be assigned by the instructor or the item bank
administrator at the time the test is created. Following the administration of the test, the
filename can be located by clicking the drop down arrow located immediately right of the
text box in upper right of the window (see circled section in the following illustration).

Find and highlight the appropriate filename. If the items are all Pick n of N, check (V) the
small box "Non Dichotomous Scores” (small circle in the illustration), otherwise leave this
check box blank (the default). Click the button that is labeled “Step 1: Select Test and Click
here to Generate Data File”.

A data file (with the extension *.dat) is then generated by IDEAL Intranet; the file will
contain the key and the candidates’ responses to each item that was used in the Web-based
assessment. This file will be placed, by default, on the server, the location for which is
C:\Program Files\lidealSetup\Iltem_Analysis\*.dat (where * represents the filename
assigned by the teacher for the Web-based assessment). This file is read by the item
analysis program in order to compute the items’ psychometric properties.

wm Importing Examination Statistics into database
Help Quit Back

Step 1: Select Test and Click here to
Generate Data File

t_ﬁ n Dichatamaous
Step 2: With the data file generated in Step 1, run the Ttem Analysis {or Open Item)
Program and use the output of the Ttem Analysis Program for Steps 3 to 5

Step 3: Locate Examination Step 4: Locate Statistics

Step 3: Broceed Impors
Mon Dichotomaous tarking 5 cheme: ID j

Affiliation Not specified - ienmusedin 2008 m
Tiems used for level: | [N specified j Test Number -

Format:




2.2 Analyse the Candidates’ Answers
2.2.1 Steps to Follow

To analyse the data file generated by the optical scanner or IDEAL Intranet (see Section
1.2), follow these instructional steps in the sequence indicated.

1. Open the item analysis program: double click the application’s shortcut placed
on the windows desktop (illustrated below), or navigate to the appropriate
directory and double click the application’s icon.

The item analysis window opens (illustrated below). An inserted message box will also
appear (not illustrated), providing an overview for using IA; this message will disappear as
one begins to use the program (i.e., executes step 2 as described below).

2. Click File (see upper left corner of the item analysis main window).

3. Click "Open: Candidate Responses on Items” (in the drop down menu).

sfiIdeal Ttem Analysis

Open: Candidate Responses on ltems




The default directory for the data file will be displayed; if you previously saved the file
generated in Section 2.1 in another directory, navigate to the appropriate directory.

4. Double click the desired filename and the file opens as illustrated below.

£ Data File to be Analysed - [C\IDEAL Item
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hBﬂAADDEA&BBCCDB&DADBADACC&DEEACCDEDADAACCADDDDDAD
928384llEB&CDADEAACBACCD&DAEEADDEC&DEADCCEEDADABCCADDED&DB
SlEZ34EzDEALDCDDEAAECCDEADAEEDADCCADEEACCDED EACCACDADDEADD
S0383433EARADCCADEEADDADDDFCCCAREED EEAD CADDEAADALACCADDDDDAD
S9E3Z1544ERALADDEAARECDDDADADD FEADACCEEEACCDEDADDACDEDEEATE
938388 EECCDADDEEADDDEADDEDEAD ECADDD EACCDEDADAACCDDDDDDAE
938166 EEERALADDADECCDD EADDD DD DD AAATL EEADCCCDEEDDADARCD EADDA
SEEE4TVBAADDDEADECD EADDEACALCCEADDADEEDD CAACCALREEDDEADCA
903341 82EDAADDDCDEAREADDCAACEAARCARACEDDAEEECALARCEREAED DDA
B8l ZZ30EAACCARADEREERACEBCCCAEERAARECCCCEAEAEEEACEARCAERCA
SOSEcE00BEEACCAEEEAECEEECADEACEAEBDECCADABAECADAREEEEEEADDD
SEE? 741 2DDDEEEACCCCEEEEDDADDDEEREDD EAD CEEEEED D EED ALRED CCCDD
SEEZEZER4DEDECCADCADDEECCEADEEEADCAEED CEEEEAEECAECCCDDDEEED
HE343456DDEADCARAADARBADEAEALEEEAREED CCCCODDDEEEEAARCEADDD
91232378 DEALDDDDD EECCCCCCACEEREREREEEEEEADD DD DI ADDEEREREDD
912204 30EEEACCALREREADADEEEEECCCEEEEEECDDDDALLCEEAEEEAEECT
9883332 3CCCDDDDDECALCEBEEADEADEEDARECDAEEDAEARBAT D EAEEERACE
9YPEZEZ14EEEALECCDDADEACEAABACDEAAECCCCCAEADEEEADEALD ECEEEDD
6653167 EAADDDAEEECABCEAREEEEAARBCCEEEEADDDDDAEEEEEEACDDDD
S1Z33489DEADACEEEADDARCCEEADDAREDEEEACCCCCCCCDDDDD DD EAAALL

5. Confirm that the opened file contains the data that you wish to analyse; if you
need to modify the data file, click “"Edit” and enter any required changes.

6. In the first row, place your cursor immediately to the left (i.e., in front of) the
letter (or number) that represents the answer to the first item to be analyzed:
a. in the above illustration, the cursor is placed in front of the first item in
the test which has E as the correct answer; the location is column 9
because a eight digit ID is being used;
b. if one wanted to skip some initial items the cursor may be placed further
to the right, the location depending on how many items are initially
skipped.

7. Click “File” then “Exit”; however, if you edited the file since opening it, you must
click “Save” before clicking “Exit”.

You will be returned to the main item analysis window.

8. Click “Execute” and then “Set Parms” (set parameters) in the drop down menu.?

File Edit | Execute Help

Set Parms

Run

2 If you omit clicking Set Parms (set parameters), the program will prompt you to complete the Set Parms.



The window illustrated below will be displayed. In this window the user enters his/her
specific requirements for the statistical analyses and output.

This Processing Parameters window is shown if the data file has the extension *.dat.
If the file was created with Excel and saved as a common delimited file (i.e., *.csv),
the window will be slightly different. Refer to the Addendum at end of this chapter.
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10.

11.

12.

13.

14.

In the open text box to the right of “Job Title”, enter any descriptive text that
you want to appear at the beginning of the printed output.

In the box to the right of “First Item Number”, select the position of the first

item to be included in the analysis. This number is needed to ensure the labeling

used in the output is appropriate.

a. The default number ‘1’ is appropriate if the entire test is being analyzed.

b. However, assume the test has 35 items and that one intends to skip the
first 20 items; specifying 21" ensures the printed output for each analysed
item is correspondingly labeled 21 to 35 (not 1 to 15).

In the open box to the right of "Number of Items”, specify the total number of
items in the test you intend to analyse. Within this total number you have the
option to omit particular items at anytime; to omit some items, leave the
relevant column(s) blank in row one which correspond to the keyed answer(s)
for those items that should be ignored for a particular analysis.

Specify the maximum number of choices in the items being analyzed; e.g., if
the items’ choices vary from 5 (A to E) to 10 (A to J), then the number is 10.

Specify the proportion of subjects that should be placed in the top and bottom
performance groups. (The default value is 27%, matching the proportion in each
group that is needed to calculate the classical discrimination index.)

Check the appropriate box if you wish to have item difficulty by performance
groups scatter plots printed.



15.

16.

Check the box beside “Criterion Score” if a reference standard instead of the
total test score is to be used for the measure of a candidate’s overall ability.
(Default is unchecked; if checked, the data file created in Section 2.1 must
include this criterion measure, usually entered after each candidate’s responses.)

Indicate the code used for the items’ options. The default is alphabetic (A, B, C,
D, E, ... 2Z). If numerics are used for coding options, check the appropriate
radial button. However, if a unique set of characters was used for coding options
(such R and W or R, A, T and H), click the button labeled “Custom Translation”
and follow step 17 in lieu of the step describe in this point 16.

17. If coding for the options is unique and the Custom Translation button is checked,

18.

19.

a text box to the right of the latter button becomes accessible; enter the unique
coding in this ungreyed text box. The characters should be entered
consecutively and without blanks or commas (e.g., RW or RAIH).

To request a softcopy of the item statistics (that IDEAL can use to update the
psychometric properties of the relevant banked items), click the button labeled
“Data Bank File”. Specify a file name for this softcopy statistic output in the text
box located to the immediate right that will become ungreyed.

Specify the same name as the filename that was assigned when the items in this
test were selected from the IDEAL bank and printed. That is, when selected
items are printed the user must specify the "Course/Module No.” (see Section
5.1 in the IDEAL PC manual). IDEAL uses this course name to create a Word file
(in rtf format) and a “student scoring statistics” (*.sss) file. The file containing
the item analyses (generated by IA) has to be matched with the *.sss file
(generated by IDEAL) at the time the item statistics are uploaded into the item
bank. To help in visually making this match, use the same name. (As a different
extension is used for this statistics output file (i.e., *.idb representing “ideal
data bank”), both files are distinguishable.

One should confirm that the item analysis output is correct (and delete the
softcopy output file (*.idb) if any error was made in executing the item analysis
program).

If a filename for the Data Bank File is not specified, a softcopy will not be
created. If one’s purpose is to generate a file of item statistics so that IDEAL can
update the relevant psychometric properties for all the banked items which were
used in a given examination, then a name for Data Bank File must be specified.

Specify the Format of the data file by clicking one of the two “Guess Data
Format” buttons. Clicking either button will instruct the program to ‘guestimate’
the correct Format for reading the data file.

Click the first button (‘from Cursor Position”) if you placed the cursor in the
correct position in the data file (step 6 above) and specified the correct number
of items to be analyzed (step 11 above). After clicking this button, the following
illustrated query is displayed.

Query X
¥ | This format will read 50 tems beginning in colurmn 3
“-—‘.'r} Okay?

10



20.

Alternatively, you may click the second button “Guess Data Format from Contents
of Key” and IA will attempt to reproduce the correct Format based on locating the
first non blank character in the key. After clicking this alternate button, the
following query is displayed.

x

» | Inspection of the key suggests we should read 50 items beginning in colurnn 9
“-."/ Olay?

If you click “Yes” to either of these queries, a Fortran Format statement will appear
in the open bottom box, replacing the “???” characters that are initially displayed.

Guess Data Farmat from Curzor Pozsition | uesz Data Farmat from Caontents of Ke_l,ll

Crata Forrmat I[T 9, 5041]

Confirm that the Format statement inserted by IA is correct, or modify the Format
if required.

If a reference standard is used (indicated at step 15), ensure the Format also
identifies the correct location for this criterion measure, using Tn, Fx.y (where n
indicates the column number in which the measure begins, x is the maximum
number of columns used for entering the criterion measure, and y is the number of
decimal places used for indicating the value of the criterion measure.

If one is not familiar with Fortran Format statements, please refer to the
explanatory information in Section 2.2.2 (or seek assistance from your IT resource
personnel). However, for most, if not all, analyses that will be required, the Format
statement generated by IA will be correct, provided the previous 18 steps were
correctly followed.

After confirming that all specifications are correctly entered, click the button
labeled “OK". You will be returned to the main menu in the IA program.

Click “Execute” then “Run” in the drop down menu. The analyses will be executed
quickly with the following messages displayed.

WATder. Ttem Analysis

Execution has begun on file CAIDEAL tem Analysis Program\answers cardio yr 2 2008.dat

Execution has been completed.

11



21. Save the results of the item analyses: click “File”, then “Open File (Other)” in the
drop-down menu.

You will be asked if you want to save the hardcopy output. Check “Yes”.

x

P Outputis in termporany file.
“‘-—'/ Do you wizh to save ity

] w |

The filename you assigned for the data file (*.dat) will be displayed as a
suggested filename for this hardcopy (which has an extension of *.itm). Highlight
this file name and click “Save”.

If you specified a filename in the “"Data Bank File” open text box (in Section 2.2.1
point 18, when setting up the parameters), a window will also open asking if you
want to save the soft copy output file. The suggested (default) filename again will
be the filename previously assigned for the input data file (*.dat). This time the
extension for the softcopy item analysis output file will be *.idb. Highlight this
filename and click “Save”.

If you didn't provide a filename in the Data Bank File (see Section 2.2.1 point 18),
IA will not produce this softcopy file and thus, you'll be unable to save it.

To view (on your PC or server) the contents of the hardcopy (*.itm) & softcopy
(*.idb) files, click “File”, then “Open File (Other)” and in the subsequently
displayed window select the filename you used when saving the files.

If your PC does not display the file’s extensions (*.itm and *.idb), both the hard
and soft copy files appear with the same names. To distinguish, hover your
mouse over each file and a pop message with the extension will be presented.
Alternatively, right click on the files, select “"Properties” and the following
illustrated window will display the extension.

item analy 2%

General | Secunlyl Wirus F‘ropertyl Surnmary

I\Lsm analysis cardio yr 2 2008.1tm

Type of fil ITH File:

Opens wi the o . application Change.. |

Location: C:HIDEAL ltem Analysis Program

Size: 49.7 KB (50,983 butes|
Size on disk:  52.0 KB [53.248 bytes)

Created: Today, August 01, 2008, 5:23:43 P
Modified: Today, August 01, 2008, 5:16:19 PM
Accessed Today, August 01, 2008, 5:25:31 PM

Attributes I~ Feadonls [ Hidden Advanced...

oK I Cancel Al
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2.2.2 Understanding Fortran Format Statements
2.2.2.1 Introduction

If you are familiar with Fortran formatting and can confirm that the Format statement
provided by IA is correct, skip this section and go directly Section 2.2.3.

If one is not familiar with Fortran formatting, remembering the following basic rules will
enable you to evaluate if the Format statements inserted by IA are correct.

a. The Format statement must begin with an open parenthesis and end with a closing
parenthesis; if either or both are missing, insert them (i.e., place cursor at

"

appropriate location and type “ ( " and/or ™) “.

b. The letters T, A (and F if used) in the Format statement must be capitalized; use of
lowercase letters will result in errors.

C. The letter T (representing Tab) is followed by a number corresponding to the column
in which the first item to be analyzed is located. T9 is used for the illustrated data file
in step 7 since the first item is located in column nine (i.e., following an eight digit ID
used in the illustrative data set).

d. A comma must follow the combination of T and its associated number (e.g., “T9, ".)

e. The letter A (representing alphanumeric) is preceded by a number corresponding to
the number of consecutive items that are to be included in the analysis. The number
1 following the letter A indicates only one column is needed to properly represent an
item’s coded answer; in IA this number is always 1. Thus, for example, 50A1
indicates that 50 consecutive items are located in 50 consecutive single digit columns.

f. The complete Format statement for the example illustrated at step 7 is (T9,50A1),
indicating that one wants to analyze 50 items, the first of which begins in column
nine and continues until column 59.

Format statements allow the user to vary which items are to be analyzed and which are to
be ighored in a data file. Using the above example, if one wanted to analyze only a subset
of items (e.q., items 21 to 35) one would begin in column 29 (i.e., skipping the eight digit
ID and the first 20 items) and read the answers for the next 15 items only; thus, the
Format would be (T29,15A1).

There are instances in which some extra care should be taken, in particular if sets of non-
consecutive items are to be analysed or if a referenced standard is to be used. These cases
are now explained.

2.2.2.2 Non-consecutive Item Subsets are to be Analysed

Assume the same data file as discussed above, but one wants to analyze only items 21 to
35 and items 46 to 50. The Format statement should be (T29,15A1,T55,5A1). In other
words, the data begins in column 29 (as eight columns containing the IDs are skipped along
with another 20 columns for items 1 to 20 that are of no interest at this time; 15 items, 21
to 35, are then read (15A1); the remaining five items (5A1) begin in column 55 so the latter
is preceded by the tab T55.

One may have more than a series of two sets. The principle to follow is specify the column
in which the item or items begin by inserting Tx where x is defined as the column of the first
item in the series wanted. This is followed by the number (y) of consecutive items wanted
at that point (yAl). One can continue with this series of T's and A's, always separating them
by commas, until all desired items are identified.
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2.2.2.3 Reference Standard (Criterion Score) is Used

Recall that one may use a criterion measure other than the total test score for calculating
the adjusted and unadjusted biserial and point biserial coefficients. If this is intended, one
must then provide the value of this criterion for each candidate and this criterion would
normally follow the candidates’ responses. To instruct the program where the measure is
located in the data file, do the following.

After the last entry in the Format statement, but before the closing parenthesis, insert a
comma, specify the column where the criterion measure begins and then enter Fx.y,
where x is the total number of columns used to record the criterion measure, and y is the
number of columns out of x that are used after the decimal place.

Assume, for example, that a criterion score was the grade point average of the candidates
in their previous year; assume also that these grade points were calculated to the second
decimal place (e.g., 4.06, 3.72, 3.51, etc). In this example x is four (as three columns are
used for representing the digits and one more column is needed for the inserted decimal
point); y is two (two columns are needed to specify the two decimal places). Thus, the
Format for specifying this illustrated criterion measure is F4.2.

If one had included this criterion immediately after the candidates’ responses, the previous
example’s complete Format would be (T29,15A1,T55,5A1,T60,F4.2) or more simply,
(T29,15A1,T55,5A1,F4.2).

If one’s criterion does not have decimals, y in Fx.y is zero. Unless the user typed a decimal
point when entering such data, it is likely that the number of columns needed to represent
the criterion is simply the number of digits preceding the decimal. For example, assume the
criterion was a percentage score from another test and these ranged from 47 to 93. If so,
the appropriate Format for this criterion would be F2.0.

Assume, however, that these percentages ranged from 1 to 100. In this case, the maximum
number of columns needed to represent the criterion is three (or F3.0) as the three-digit
number 100 is within the data set. One must remember that when entering the data for any
values that are less than 100 (i.e., three columns in length), the values must be entered in
a right justified fashion. That is, the value 1 is either "001” or “blank, blank, 1” (and
similarly for all single digit values); the value for two digits, such as 10, 33, and 86 are
entered as 010, 033 and 086 (or blanks can be used in lieu of the leading zero for each
number). If one fails to right justify when entering the data, the Format statement will
misread the correct criterion value.
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2.2.3 Example of Set Parms (setting parameters)

The following window illustrates suitable specifications for running an analysis of the data
file illustrated in Section 2.2.1, step 7. We assume that all fifty items are to be included in
the data analysis:

- a suitable title was inserted (and will be printed in the hardcopy output);

- the default (1) was used as we need to begin with the first item (located by placing the
cursor just before column 10);

- the number of items was set to 50;

- the number of choices was set to five;

- high and low performance groups were set as the top and bottom 27%

- difficulty plots were requested;

- no alternate criterion performance was used (default of total test score was used);

- the Format is one created by pressing the “"Guess Data Format from Cursor Position”;

- the data file had coded answers with letters so the Standard Translation was A-Z;

- as a soft copy output file for the item analysis was wanted, a file name was specified
(i.e., “item analysis cardio yr 2 2008.idb").

x|

Diata File to Analyse: |E:\IDE.-“—‘-.L Iter Analyzis Programbanswers cardio wr 2 2008.dat

Job Title IEardiDvaxcular Medical Year Two Panel Examination in March 2008

First [tem Nurnber I 1 E Standard Translatindﬁ' Alpha [&-Z)
Murnber of [tems I EDE  Mumeric [1-9,0

" Mumeric [0-9]

Masimum Number of [~ 5
iy e e 5 £ Trus/False [T, Fi

Choices
HisLa Percentage I 27 000 Cuztam Translation I

Difficulty Plats v

Criterion Score ' [rata Bank File Iltem analysiz cardio yr 2 2008

Fead as a comma- or zpace- delimited FiIeI

| Guess ['ata Formnat from Cursar F'usitiu:unl Guess [ata Format from Contents of Key

D ata Farmat I[T 9, 5041]

ak. | Cancel |

After checking to see that these specifications are correct, one would click the OK button
(lower left in the above window). The user would be returned to the main page in IA, in
which s/he would select “"Execute” and then select "Run” in the drop-down menu in order to
have IA compute the item analyses.

15



2.2.4 Print the Hardcopy Output File (*.itm)
After running an item analysis, a printed copy of the hardcopy output can be obtained.

Click File in IA’s main menu and then in the drop down menu, click “Print Hard
Copy”.

If the Print Hard Copy function is greyed (i.e., inaccessible), this probably means
that while you may have previously saved the *.itm file, you also subsequently
did other analyses, or you closed the application or some other procedure such
that the application is unable to determine which Hard Copy to print.

Provided you have saved the file at some previous point in time, just click File
then “"Open” and select the appropriate *.itm file. Click Open. Subsequently, you
will see that the Print Hard Copy is now no longer greyed and can be printed.

The initial printed material from the Hard Copy file will be similar to the data displayed in
the following illustration.

W/ Ideal_Item Results - [C:\WINDOW =lol x|

Fie Edt Search

FMEEEEE
0 Caras

mead KEY and RESPONSES using format: (T3, S0A1)

RET

B
B
I
c

a @ oa »

o om o e
5o omom o

;
c
3
>

S
v e v owom

B
B
B
I

v owm oA s o
v 5 a w o

IS

[*** FREQUENCY DISTRIBUTION AND HISTOGRAN OF SUM OF CORRECT RESPONSES *+%

sconE FREQ z-NomL, +-ILE com-+
4 L -z.282 128 2.56
sssss 3les s.13
L 1522 el .63
7 H 1193 1154 15,38
s 7 -0.695 24.36 33.33
s s -0.260 39.74 46,15

H o.ao0 £0-00 sa.s8

z 0,161 £s.a1 s8.97

10
11

NN

Linel Call NUM NS [Character 1

The Print Hard Copy option uses a special print routine and scales the output to fit on
the page. By default, landscape orientation is chosen and normally should not be
changed. The scaling procedure takes into account the size of paper selected and larger
characters are used when legal-sized paper is chosen.

Page Setup 2] x|

— Paper

Size:

Source: Auto Tray Select d

i Origntation Marging [inches]

" Porlrait Left: |1 Right: |1.D12
|1 Biotton |1 004

0K I Cancel | Printer... |

* Landscape Top:
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If the file to be printed has the extension “*.itm”, it is assumed that the file has been
generated by the item analysis program and this special print routine is invoked. The
significant feature is that the output is scaled to fit the page.

Any other type of file may be printed using the Print Hard Copy in conjunction with the item
analysis Edit function. For these general situations, the page setup is left to the user. For
example, if the lines are too long to fit on the user-defined page, the lines will be wrapped
onto 2nd and subsequent lines. Note the Text File Hardcopy Options window and its the first
entry “Columns per page” (see illustration).

“Columns per page” represents the maximum number of characters that can appear on a
single printed line. If the output to be printed comes from the current execution of the item
analysis program, then the number appearing in the adjacent open box (128 is illustrated)
will be the number that is most appropriate for the output. If one overrides this number
with a smaller value, the output lines will be truncated.

\F Text File x|
25 E ™ Foitran cariage control

Fiows per page I £ E [~ “iap at end of line
Start page I 1 E Faont IEuurier 'I

End pags I 9999995 Tab stop every I_BE columing
Frinter Setup | ] I Cancel |

Columnz per page

If the output to be printed was generated on a previous occasion, one can retrieve this
number by pointing the cursor to the page number, e.g., the 1 of Page 1, while in the editor
function (in the item analysis main menu select “Edit”) and before executing the Print Hard
Copy command.

Lastly, as IDEAL supports items having up to 26 alternatives, the printed item analysis
output provides the breakdown of high to low performing groups for only the alternatives
that at least one candidate selected the choices. As all non selected choices would be a
series of only zeros, these are not printed, making the output more readable.

For example, assume the item analysis printout lists only the responses for the high to low

performing groups for choices A, D, E, G, I. One can conclude that no candidate had
selected choices B, C, F, H and choices J and beyond.
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2.2.5

Purpose of Soft Copy Output File (*.idb)

The Soft Copy file is readable by IDEAL and is created for purposes of easily updating the
psychometric properties of banked items in its system. As noted, the Soft Copy file is
created only if the “"Data Bank File” option was selected and a filename was provided when
setting up the item analysis parameters in the “Set Parms” window.

The first record (line) in the Soft Copy file contains the filename that was provided by the

user.

The remaining records (lines) appear in sets, one set for each item in the test. Each set
consists of seven lines and in each of these seven records, the following data are specified:

1.

7.

Item number in the test, Keyed answer, Difficulty level (expressed as a percentage)
and Point-biserial correlation (expressed in decimal form);

. For Total group: Number of candidates, Percentage in the total group choosing each

alternative in the item;

. For High group (Ps53- Pig0 ): Number of candidates, Percentage in this group choosing

each alternative in the item;

For Middle group (P,; - Py3): Number of candidates, Percentage in this group
choosing each alternative in the item;

. For Low group (P; - P»7): Number of candidates, Percentage in this group choosing

each alternative in the item;

. The Mean Performance on the total test (expressed as a %) for the group of

examinees that choose each alternative in the item;

Discrimination index for the keyed response.

The Soft Copy file produced by the item analysis program, when opened and viewed on your
monitor, appears as:

File Edit Search

=1o| %]

H g Qf s[el@l-||

1 E 38

28 12
10 =0

item anaysis cardio yr & E

0.38
15 15 28 38
10 o Zo 70

zg ozl 36 3
w0 60 0 |
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2.3 Importing Item Statistics into IDEAL

The “Import Statistics” function in IDEAL facilitates the process of importing a large number
of item statistics into the item bank. The procedures for importing the item analyses vary
somewhat between IDEAL PC and IDEAL Intranet. These variations are described below.

2.3.1 Importing Statistics into IDEAL PC

1. In the main menu of the IDEAL PC program, click the "Maintenance” button. The

“Maintenance” window opens (illustrated below). Click the circled “Import Statistics”
button.

= Maintenance (Data base: Local) 1ol x|

Maintain Users
Import Items from Word RTF file

 Add User with Login Name: |

Edit User:

2. The “Importing Examination Statistics into database” window opens (illustrated
below). One button labeled “Step 1: Locate Examination” will be accessible (circled).
Beneath this button there are three small open check boxes. If you are dealing with
items that have A-Z coded for options, specify "Answer” as alphabetic; if numerics
were used for the coding, select numeric. If dealing with selected response items,
leave the “"Non dichotomous Scores” box blank. If you are referencing a test based on
Pick n of N items open the box for “Non dichotomous Scores” box that is checked (V).
Normally use the default value for the scoring scheme box. Subsequently, click the
button labeled “Step 1: Locate Examination”.

= Importing Examination Statistics inf

—_ Step 2: Locate Statistics

ANSWSL | 4|phabetic +

Step 3: Proceed Import

A feneeti TR | T
Tters used for level: ot speci |  TestNumber -

Test mean score formai: e M|  Update Meihod ySm—ccm
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3. The following window opens, by default in the ExamPapers folder [i.e., C:\Program
Files\ideal\cohortDatabase (or another database name)\ExamPapers].

Locate and highlight the file name that was assigned when the items’ were originally
selected from the item bank and printed. The file name will be the course name or
module number followed by a date when the test was printed. The relevant file will
have the extension *.sss (standing for “student scoring statistics”). This file was
automatically generated by IDEAL PC and contains information for referencing item
IDs stored in the item bank with the items used in the examination and item analysed.
Highlight this filename and then click the button “Open”.

Select the file to match with 2l
Lok in: I&} ExamPapers d - I‘j( _

r''ear Two 2008-10-0ct-2008. 555
Demo-21-May-2008 552

Endocrine-10-0ct-2008. 35

Medicine 2008-10-0ct-2008 s35

O5CE 20 Stations Surgery 2008-10-0ct-2008. 552

Desktop

4

My Documents

WL
-

Iy |:|:|.f|'||:|l_ltE1l

File name: ICardiuvascular rear Two 20081 D-Dcl-2DUB.sssj Open I
File of type: IStudent Scoring Stat Ref File (".sss) J Cancel |

[~ Open as read-orly

| ES

The file that you selected is then displayed (see left hand arrow in the following
illustration). The button needed for the next step will become accessible (i.e.,
ungreyed): “Step 2: Locate Statistics” (see right hand arrow).

w Importing Examination Statistics into database: L o]
Help Quit Back
Step 2: Locate Statistics

n

Selected Examination: SNSWEL | 4|phabetic| =

C:\Program Files\ideallloca
1Database\ExamPapersiCardio h
vascular Year Two 2008-10-0

ct-2008.sss

step 3t Proceed Import
Affiliation: [ specified - Ttem used in 2008
Ttems used for level: Mot specified - Test Number -
Test mean score format: Update Method [FE—m—" -
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4. Click the now accessible “Step 2: Locate Statistics” button.

Locate and select the Soft Copy output file (*.idb) produced by IA for which
presumably you assigned the same file name as noted in Step 1. The window for
“Select the Exam Statistics Result” will open. If the relevant Soft Copy output (*.idb)
file was saved in the folder "ExamPapers” [C:\Program Files\ideal\CohortDatabase
(or another database name)\ExamPapers] you will find the file in the displayed
window. If you saved this *.idb file elsewhere, navigate to the appropriate location
(e.qg., if the file was saved in the same folder as the IA application navigate to
C:\Program Files\ideal\systemSoftwares\Ideal_Item).

Select the Exam Statistics Result 2 x|

Laak in; IE}EHamPapars j - EF -
2 item analysis cardio w2 2008.idb

File: mame: Iitam analysis cardio yr2 2008.idb j Open I
Files of type: IIlem Analysiz DataB ase fle [~idb) j Cancel |

™ Open as read-only

2

The name of the selected Soft Copy output statistics (*.idb) file you just selected will
then be displayed as illustrated in the following window (see right hand arrow). The
third (bottom left) button becomes accessible.

w Importing Examination Statistics into database: L - ol x|

Help Ouit Back

4 Step 1: Locate Examination
Marking Scheme: [ . Selected Statistics:

Selected Examination: ANSWE | A phabetic

C:\Program Files\ideall\loca C:\Program Files\ideal\loca
1Database\ExamPapersiCardio 1Database\ExamPapersiitem a

rascular Year Two 2008-10-0 nalysis cardio yr2 2008.1idbh
ct-2008.s5=

Step 3: Proceed Import

Affiliation: [T specified - Ttem used in 2008 m
Tiems used for level: Test Number -

Not specified
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Before clicking the Step 3 button, note the lower section in the above window. Always
enter information related to the administered examination - i.e., your university, the
year of the medical program in which the test was used, chronological year in which
the test was administered. Use the default “Percentage” for indicating how the test
mean is reported. Normally use the default "Accumulate” in specifying the updating
method; the alternate choice of “"Update” is used only if you previously uploaded the
same statistics but made some mistake --- i.e., use of “Update” will overwrite the
previous errors.

Click the button labeled “Step 3: Proceed Import”. IDEAL will check if these two files
reference the same items and in the same sequence. If the files match, all the item
statistics will be imported into the IDEAL bank and the following message appears:

“Succeeded in importing the statistics for <total number> records.
Press OK to return to menu.”

If the selected files do not match in terms of their respective items, you will receive a
message that the item statistics could not be uploaded into the IDEAL bank (see
following illustration).

x

Sy, Answers in Statistical Analyzis file do not match with those recorded i ikems’ databasze. Reguest needs to be aborted.

If unsuccessful, determine the reason why. The items and sequence when analysed
by IA must be exactly the same as selected from the item bank. If necessary reselect
and print the items in IDEAL PC to match the items and sequence used in IA. Then
repeat the importing process in this Section 2.3.1.

The common cause for failing to successfully upload the item analysis statistics for
selected response items is that the items selected and printed were different than
those that were item analysed.

To correct the problem, there are two possible solutions to consider.

The first possible solution is to locate and use correctly matched files if you feel
confident that they have been generated. You may have misidentified the relevant
files for the *.sss and *.idb files. For example, if one did not use the same name
assigned for the printed items, for the Data Bank File and for the corresponding Soft
Copy output statistic file, it is possible one has inadvertently specified the wrong file
in Step One or Step Two of the uploading procedure.

The second possible solution is to confirm that the Softcopy item statistics file (*.idb)
is based on only items that were selected and printed by IDEAL. If the administered
test also included items that were not stored in the item bank, it is possible that the
item analysis was for all the items in the test (rather than only the items from the
bank). If this has occurred, appropriately modify the first row in the input data file
that contains the key and candidates’ responses. That is, in row 1, (the key) enter
blanks into all the columns used for designating the items that do reside in the bank.
Rerun IA and then rerun the uploading procedure described in this Section 2.3.1,
using the latter generated *.idb file at Step Two.

When the uploading of the statistics is successful, the relevant items stored in the

bank will have their psychometric properties updated. The uploaded statistics will be
displayed as the last used statistics; any former item statistics become the second
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and if applicable the third last used statistics (third and later analyses are not
displayed but are archived by IDEAL).

7. Finally the user may notice there is a very small (quasi-hidden) button on the right
hand side of the window previously illustrated. This button when checked will provide
features for the user to permanently delete an item’s statistics (including the item’s
statistics that have been archived). This button is used if one wants to eliminate any
previous errors one might have made in entering item statistics. The feature should
be used with care; if the statistics are removed with this last feature, the result is
not reversible.

2.3.2 Importing Statistics into IDEAL Intranet

To import the item analyses for a group of items that were used in a Web-based assessment,
adhere to the following guidelines and in the sequence indicated.

Click the “Import Statistics” button in the Management window (illustrated in the beginning
of Section 8.4.2 in the IDEAL Intranet Users’ Guide). The following illustrated window opens.

wm Importing Examination Statistics into database
Help Quit Back

Step 1: Select Test and Click here to
Generate Data File elf hssessment

,_

Step 2: With the data file generated in Step 1, run the Item Analysis {or Open Item)
Program and use the output of the Item Analysis Program for Steps 3 to 5

Step 3: Locate Examination Step 4: Locate Statistics

Step 5: Proceed Import

Maon Dichotomous Marking Scheme: [ .

]
Affiliation Not specified - Ttem used in 2008 m
Tiems used for level: | [Ty - Test Nunber || I

Format:

Note the circled drop-down arrow (above illustration). Click the arrow and scroll to and
highlight the relevant test that was created, saved and administered on the Web using
IDEAL Intranet. All tests administered with IDEAL Intranet in your institution will be listed
in the upper right drop-down text box.

There are five remaining steps to take in order to import and update the psychometric
properties of the banked items that were used in the Web-based assessment.
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Step One: Note the open box “"Non Dichotomous Scores” under the “"Step 1” button. If the
items are A- or R-type, this box is left blank (default). If the items are Pick n of N, check (V)
those that are in the box. Please note that tests for A- or R- type items must be addressed
separately from Pick n of N. This latter restriction is due to the item binary and non-binary
scoring differences (i.e., must be item analysed separately).

Click the button labeled “Step 1: Select Test and Click here to Generate Data file”.

w Importing Examination Statistics into database
Help Quit Back

Step 1: Select Test and Click here to 21-Family Medicine |
Generate Data File Self’ Assessment

Ichatornous

Step 2: With the data file generated in Step 1, run tue Item Analysis (or Open Item)
Program and use the output of the Item Analysis Program for Steps 3 to 5

Step 3: Locate Examination Step 4: Locate Statistics

Step 5: Proceed Import

Won Dichotormous Marking Scheme:[q .

.
Affiliation Mot specified Jieamiusedin 2008 m
Ttems used for level: ]89N specified Test Number -

Format:

Two files will be generated by IDEAL Intranet. The first file contains the key (i.e., correct
answers) and the corresponding candidates’ responses (i.e., their answers) for this
particular Web-based assessment. This file will have the extension “.dat” and is placed into
the following directory on your server:

C:\Program Files\lidealSetup\Item_Analysis.

You need to access this file when executing step two (i.e., running the item analysis
program). Thus make note of this default path and the filename.

The second generated file has the extension “.sss” (student scoring statistics). This file
contains information for matching items in the item bank with those used in the Web-based
assessment. This file is also placed into the previously noted directory on your server. You
will need to access this file when executing step three. The relevant directory will be
presented by default as you execute step three.

Step Two: run IA, using the data file with the extension “.dat” that was generated in Step 1
(above). Requirements for running the item analysis program are the same as already
provided in the previous sections of this Chapter Two. A Soft Copy output statistics file will
be produced by the item analysis program. This file will contain all the relevant
psychometrics for updating the statistical records that are stored with each relevant banked
item. This Soft Copy output file will have the extension “.idb”. The suggested filename is the
one you used for the Data Bank File in the “Setting Parameters” window when running the
IA program.
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Step Three: click the button “Step 3:Locate the Examination”. The following window opens
in which you need to select the *.sss file created in Step One.

Select the file to match with

3 4-35-Paediatics [Paediatic S5 R-type MCO exam - Group C) 532
E] 4-35-Paediatrics -old[Pasdiatric 55 R-tppe MCQ exam - Group C).s3s
3 4-40-Paediatics [Paediatic S5 R-twpe MCO exar - Group D).352

Look in: I (= item_Analysis j - IC:F -
=) demna 3 4
E] 1-1-Cardiovascular [Self - Aszessment Exercize For vear 2 Semester 1 Students) sse [3] 4
3] 2-1-Farily Medicine (Self ] BE
ﬁ 2-B-LCardiovascular [Sample Test) sz 3 4
3 4-22-Pzediatics. sss 3 4
3 4-23-Paediatics [Paediatic S5 R-twpe MCO exarn - Group &) 535 ﬂ 4
ﬁ 4-23-Paediatrics.sss 3
3 4-26-Paediatrics. zss 3
E] 4-29-Paediatrics [Paediatic 55M R-type MCQ exam - Group B).2ss 3
3 4-28-Paediatrics. 353 ﬂ
B
B
ﬂ

SN Nt S SN SN N

< |

File narne: |2-1 Family Medicing [Self Assessmant] 353 j Open

Files of tpe: |Sludent Scaring Stat Fef File 7 535) d Cancel
[” Open as read-only

.

Highlight the file name and click the button “Open”. The selected file is then displayed as
illustrated below (see arrow).

w Importing Examination S nto database
Help Quit Back

Step 1: Select Test and Click here to 2-1-Family Medicine (S elf Assessment)
Generate Data File Self Assessment

Step 4: Locate Statistics

Selected Examination:

C:\Program Files\IidealSetU

piitem Analysis\2-1-Family h
Medicine {Self Assessment).

ss8

Step 5: Proceed Import

MHon Dichotomous Marking Scheme:lo -
e

Affiliation INot specified - Ttem used in 2008 m
liems used for level: | FORSRET - Test Nunber |

Format:
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Step Four: click the button “Step 4: Locate Statistics” and the following window opens in
which you must select the *.idb file created in Step Two.

Loaak, i I £ ibem_Analysis j = & B
testl.idb
KX |+
File name: IFamiI_l,l Medicien[Self Azzezzment).idb j Open I
Files af tpe: IItem Analpsis D ataB aze file [*.idb) d Cancel |
[ Open as read-only
Z

Highlight the file name and click the button “"Open”. The selected file is then displayed as
illustrated below (see arrow).

Step 1: Select Test and Click here to 2-1-Family Medicine [Self Assessment]
Generate Data File Self’ Assessment

Step 3: Locate Examination Step 4: Locate Statistics

Selected Examination: Selected Statistics:

C:\Program Files\IidealSetU C:\Program Files\TidealSetU
plitem Analysis\2-1-Family ﬁ plitem Analysis\Family Medi
Medicine {Self A=zssessment) . cine(Self Az=zessment).idhb
-1-1-]

Step 5: Proceed Import

WNaon Dichatormovs tarking Scheme: ID j

Affiliation Not specified - ltem used in 2003 m
Tiems used for level: | |]50 specified J Tesi Number -

Format:
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Step Five: before clicking the button “Step 5: Proceed Import”, enter information concerning
the institution (i.e., ‘Affiliation’), year in the medical program, calendar year in which this
test was administered, etc.

Click the button, “Step 5: Proceed Import”.

IDEAL will now import and store all the updated item statistical data with the appropriate
banked items.

Note that these latest statistical data will be stored and displayed as the statistics for the

last use of these items in a Web-based test. Any previously stored item psychometrics for
these items will become the second last use. If three or more sets of statistics are available,
IDEAL will archive these latter data (which are retrievable when needed).
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2.4 Psychometric Properties Defined

The Item Analysis program provided with IDEAL produces test and item statistics based on
classical test theory. Output includes a frequency distribution and histogram of total test
scores, item statistics such as difficulty level and point-biserial correlation, discrimination
index, item responses by high, middle and low-scoring groups, item-difficulty plots of each
item against the quintile-groupings of total test scores and a scatterplot of difficulty level by
biserial correlation.

The following item (vs test) statistics produced by this item analyses program are stored
with the respective items in the bank. Statistics kept in the institution’s bank will be those
derived from the item’s use in one’s own institution unless the item has been only used
elsewhere (i.e., in another institution within the Consortium).

The head office of IDEAL will archive all institutions’ respective item statistics so that any
member may use the latter database for benchmarking purposes.

1. Difficulty Level:
Percentage of students who answered the item correctly.
2. Discrimination Index:

This index provides information about the item’s ability to differentiate between high
and low scoring examinees.

Discrimination Index is calculated as: P high = P jow
where Pygn is the proportion of examinees in the upper 27% of the total test
score distribution that answered the item correctly and P |, is the same
proportion but in the lower 27% group.
3. Point Biserial Coefficient:
Correlation between score on the item and score on the total examination is defined
as the point biserial. A positive value indicates that examinees who answered the
item correctly scored relatively higher on the whole examination. A negative value
indicates that examinees who answered the item correctly scored relatively lower on
the whole examination (and vice versa).

4, Angoff Probability:

A group of subject matter experts collectively estimates the likelihood that a
minimally acceptable candidate would be able to answer the item correctly.

5. Nedelsky classification method:
A group of subject matter experts estimates the expected score on the item by a

minimally acceptable candidate (derived by eliminating the alternatives that this type
of candidate would consider obviously incorrect).
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2.5 Interpreting the Item Analysis Report (Hardcopy)
Overview

The item analysis program computes an array of test and item statistics (based on classical
test theory) for selected response item formats. Examiners and assessment committees
regard these data as useful aids for assigning grades, diagnosing the quality of an overall
examination and/or its individual items, and as a means for improving subsequent
assessments.

The IDEAL Consortium has determined that some of the item statistics are appropriate
psychometric properties to store with X-, A-, and R-type banked items in the International
Database for Enhanced Assessments and Learning (IDEAL). If banked Short Answer and
OSCE/OSPE assessments include only dichotomously scored tasks, the psychometrics
produced by IDEAL's item analysis program are appropriate.

However, for multiple response item formats and modified essays, this item analysis
program is not suitable for estimating relevant assessment performance characteristics
(psychometrics).

The following explanatory material is intended as an aid for those users who wish to print
and use the analysis report. The format and sequence of presentation follows the sequence
of a typical report produced by the item analysis program.

2.5.1 Scoring Key

The printed report begins by displaying the answer key that was used to score the student
responses. If an * is printed, no keyed answer was supplied for the corresponding item
(illustrated below).

KEY
* D A D D B B B A C
A A D A B D B D B B
A C B A B D A D D B
C D B B D D B A C B

Purpose: Whenever the reported results for the test or an item appear confusing or
inconsistent, check the above to determine if the scoring key was indeed correct.
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2.5.2 Frequency Table of Students’ Total Scores

Frequencies (number of examinees) that obtained each test score are provided, along with
the corresponding Z-score, the percentile associated with the score and the cumulative
percentage of examinees obtaining a score at or below the listed value.

The two cutting points that were used to divide the class into high, middle and low groups
are indicated after the frequency table. Unless otherwise specified by the user, 27% of the
class is placed into each of the high and low groups with the remaining 46% in the middle.
The 27% figure is an approximation and depends on the size of the class and the presence
of tied scores at the cutting points.

Purpose: Among the several uses that a table of this kind provides, one is the increased
convenience for determining cutoff points for assigned student grades, while another is the
easy identification of the cumulative proportion that has met one’s criterion reference
standard.

*** FREQUENCY DISTRIBUTION AND HISTOGRAM OF SUM OF CORRECT RESPONSES ***

SCORE FREQ Z-NORML %$-ILE CUM-%
2 1 -2.673 .38 .75
3 0 -2.432 .75 .75
4 0 -2.432 .75 .75
5 0 -2.432 .75 .75
6 1 -2.281 1.13 1.50
7 2 -2.004 2.26 3.01
8 2 -1.780 3.76 4.51
9 1 -1.656 4.89 5.26

10 4 -1.494 6.77 8.27
11 5 -1.273 10.15 12.03
12 8 -1.035 15.04 18.05
13 6 -.831 20.30 22.56
14 10 -.633 26.32 30.08
15 10 -.417 33.83 37.59
16 6 -.257 39.85 42.11
17 7 -.132 44.74 47.37
18 11 .038 51.50 55.64
19 7 .208 58.27 60.90
20 1 .286 61.28 61.65
21 4 .336 63.16 64.66
22 4 .417 66.17 67.67
23 6 .522 69.92 72.18
24 8 .680 75.19 78.20
25 4 .831 79.70 81.20
26 6 .972 83.46 85.71
27 3 1.119 86.84 87.97
28 3 1.232 89.10 90.23
29 4 1.387 91.73 93.23
30 1 1.523 93.61 93.98
31 1 1.586 94.36 94.74
32 5 1.828 96.62 98.50
33 0 2.170 98.50 98.50
34 1 2.281 98.87 99.25
35 0 2.432 99.25 99.25
36 0 2.432 99.25 99.25
37 0 2.432 99.25 99.25
38 1 2.673 99.62 100.00

The cutting points used to divide the class into HIGH, MIDDLE and LOW groups
for the item statistics presented below are: 14.5 and 23.5
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2.5.3 Histogram of Candidates’ Test Scores

A histogram representing the plotted student scores on the examination is provided
(illustrated below).

HISTOGRAM 1
FREQUENCY 1 0 1 4 5 13 16 16 18 8 8 14 10 6 5 6 1 0 1

18 *
17 *
16 * * *
15 * * *
14 * * * *
13 * * * * *
12 * * * * *
11 * * * * *
10 * * * * * *
9 * * * * * *
8 * * * * * * * *
7 * * * * * * * *
6 * * * * * * * * * *
5 * * * * * * * * * * * *
4 * * * * * * * * * * * * *
3 * * * * * * * * * * * * *
2 * * * * * * * * * * * * *
1 * * * * * * * * * * * * * * * * *
CLASS
INTERVAL 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

Purpose: If the user finds the previous tabled frequencies too detailed, a graphic
representation will normally reduce the amount of detail and also aid in visually estimating if
individuals or groups cases are sufficiently different to merit different grades or if atypical
cases merit exceptional consideration.

2.5.4 Overall Test Statistics

Following the histogram, the report specifies the overall test's mean, variance, standard
deviation, reliability and standard error of measurement.

NUMBER OF EXAMINEES 133
TOTAL SCORE
MEAN 18.83
VARIANCE 46.29
STANDARD DEVIATION 6.80
KR-20 RELIABILITY .8359
S.E. OF MEASUREMENT 2.7566

Purpose: These summarized statistics of the overall test have multiple purposes, not the
least of which provides the user with data summary of the test’s overall difficulty (mean),
variability across examinees (variance and standard deviation), inter item consistency
(reliability) and a helpful reference for estimating if and where examinees’ performance are
sufficiently different to consider them real differences (standard error of measurement).
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2.5.5 Definitions

Immediately preceding the analyses of all items, a suitable reference source is cited for
further explanations of each of the computed item statistical properties. This is followed by
the definition for each abbreviated statistical term that is used throughout the remaining
report.

An overview of item analysis statistics appears in
Osterlind, Steven J. Constructing Test Items. 2nd ed.
Boston: Kluwer Academic Publishers, 1998.

GLOSSARY

DIF: DIFFICULTY - proportion of examinees answering the item correctly

RPB: Point-biserial correlation between item and total test score

CRPB: Corrected RPB - RPB between item & total score not including present item
CON: Confidence limits on CRPB

RBIS: Biserial correlation between item and total test score

CRBIS: Corrected RBIS

IRI: Item reliability index - RPB times square root of DIF times one minus DIF
N: Number of examinees in group

INV: Number of examinees not providing a valid response to this item

NF: Number of examinees not finishing the test from this item onwards

OMIT: Number of examinees omitting this item

* indicates the correct answer (keyed response)

HIGH: Approximately 27.0% of the total group scoring highest on the total test
LOW: Same proportion as 'HIGH' having lowest scores

TEST SCORE MEAN %: Mean % on the total test for the individuals giving the
Indicated response to this item

DISCRIMINATING POWER: The difference between the proportions of the HIGH and LOW
groups giving this response

STANDARD ERROR OF D.P.: Standard error of discriminating power

Purpose: IDEAL does not keep all possibly relevant item performance properties. Within the
above, the user may find alternative properties that s/he considers also useful or needed.
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2.5.6 Item Analyses

The item analysis program accommodates questions that have up to 26 choices. Due to
space requirements for printing, only the options that are chosen by at least one examinee
are tabulated.

Items, which the best performing group has frequently chosen a particular incorrect
response more often than the correct response, should be examined closely. Items that the
poorer performing group was able to select the correct response more frequently than the
high group, also should be reviewed as to why this unexpected pattern emerged.

The following is a statistical report for 2 items (#34 and #37) in an example test.

ITEM 34: DIF= .459, RPB= .480, CRPB= .407 (95% CON= .255, .540)
RBIS= .603, CRBIS= .511, IRI= .239
GROUP N INV NF OMIT A B* C D
TOTAL 133 1 0 1 .12 .46 .24 .17
HIGH 37 0 .00 .78 .14 .08
MID 56 0 .14 .43 .21 .21
Low 40 1 .20 .20 .38 .20
TEST SCORE MEAN % 64 74 66 67
DISCRIMINATING POWER -.20 .58 -.24 -.12
STANDARD ERROR OF D.P. .07 .11 .10 .08
ITEM 37: DIF= .391, RPB= .041, CRPB= -.031 (95% CON= -.200, .140)
RBIS= .052, CRBIS= -.039, IRI= .020
GROUP N INV NF OMIT A B* C D
TOTAL 133 2 1 1 .21 .39 .22 .17
HIGH 37 0 .19 .41 .19 .22
MID 56 0 .25 .38 .21 .16
LOow 40 2 .17 .40 .25 .12
TEST SCORE MEAN % 65 66 60 68
DISCRIMINATING POWER .01 .01 -.06 .09
STANDARD ERROR OF D.P. .09 .11 .09 .09

In the first two lines for each item analysis, the psychometric values previously defined are
printed (difficulty level, point-biserial, etc.). Refer to the list of definitions if the
abbreviation remains unfamiliar or to the reference source if its nature or purpose is
unknown.

The proportion of students selecting each choice is then listed - organized by the total and
the top, middle and bottom groupings as previously defined. Please note the discrimination
power associated with the correct choice: an item that discriminates in the intended
direction will have a reasonably high (positive) discrimination index associated with the
correct choice.

Purpose: among the numerous uses these data have, diagnosing the quality of the item is
aided. For example, item 34 has a discrimination index of 0.58 (difference in proportion of
top 27% who could answer this item correctly and the proportion in the bottom 27% who
could answer item 34 correctly: i.e., 0.78 - 0.20 = 0.58. However, for item 37, the
discrimination index is only 0.01 (i.e., the difference between 0.41 and 0.40). That is, those
who did get the answer were as likely to be poorer performers as good performers. The
difficulty level of 0.391 indicates that only 39% of students answered the question correctly.
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Thus, regardless of one’s intention (setting either a criterion or normative reference
assessment), the content to which item 37 relates was, in all likelihood, either not taught
well, the associated content is of suspect relevance and/or the item has inherent problems
in composition.

2.5.7 Scatter Diagrams

The user has the option for printing scatter diagrams, in which the difficulty levels of each
item are plotted by 5 levels of examinee performance. In the examples below, the plots for
items 12 and particularly item 34 illustrate that the items perform as expected, while item
13 may require closer review and possible revision.

PLOT OF TEST SCORE GROUPS (QUINTILES) BY ITEM DIFFICULTY

The sizes of the quintile groups from 'Highest' to 'Lowest' are:
25 27 25 32 24

QUINTILE: ITEM 12

Highest- b4
4th- X
3rd- X
2nd- X

Lowest- x

Purpose: the above and following graphs illustrates how one is able to see if an item is
performing in an expected or desired manner. In the above graph, over 80% in the top
group answered item 12 correctly. In the middle three groups, about 50% answered the
item correctly. In the bottom group, only 10% of the examinees correctly answered the
question. Thus, item 12 discriminated well among the better, average and poorer
performing examinees (at least as defined by their performances on the total test). Item 34
(below) appears to have discriminated even more so, i.e., across all five performance levels
(quintiles).

QUINTILE: ITEM 34
Highest- X
4th- X
3rd- X
2nd- X

Lowest- x
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However, it is likely that item 13 (plotted below) has some inherent problems (and/or the
adequacy of the teaching for the related content is in question). Two of the top three groups
perform more poorly than the bottom two groups. Closer examination of the item, the item
key or the teaching of the item’s related content may reveal why this unexpected
distribution occurred.

QUINTILE: ITEM 13
Highest- X

4th- x
3rd- X
2nd- X

Lowest- x

2.5.8 Relevant Resources

Inquiries about scoring and analyzing assessments often begin with the question “Which
references provide helpful advice on the construction of quality assessments?”

There are numerous publications available, some of which are provided in this manual’s list
of references. Among these, the IDEAL Consortium highly recommends the text published
by the National Board of Medical Examiners and written by Drs Susan Case & David
Swanson.
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2.6 Addendum: How to Use IA if an Optical Scanner is Unavailable

If an optical scanner cannot be used to generate an appropriate data file containing the key
and the candidates’ responses to the items, users will likely prefer to enter these data into
an Excel spreadsheet (refer to following Sections 2.6.1 and 2.6.2). Alternatively, one can
use Windows Notepad or MS Word to create a data spreadsheet (refer to the subsequent
Sections 2.6.3 and 2.6.4).

2.6.1 Prepare Data as a Comma Delimited (*.csv) File Using Excel

Launch MS Excel and create a new spreadsheet. In the first row, enter the key (correct
answers) for each item. Each column in the Excel spreadsheet represents a different item.
For subsequent rows, enter the candidates’ responses. Each of the rows from 2 to 'n’ (n
being the total number of candidates) represents a different candidate. Each column within
the rows is used for the same item as specified in row one for the key.

In the following example, assume one administered an examination composed of 50 A-type
items, five choices for each item were coded as A to E. An Excel file with the key and
candidate’s responses is illustrated below.

The key (a list of correct answers) cannot be located anywhere other than the first line; if
the key exists elsewhere in the file, cut and paste appropriately so that the misplaced key
becomes the first row in the file.

[ Miiciosoft Excel - Cardiovascular assessment 2007, csv (=]
File Edit “iew Insett Fomat Toolks Data ‘Window Help Adobe PDF Type aquestion forhelp |2 B X
NEEHas SaY tBR-<F o-o- @ =-2]3 [l Mz (B, B |=|_  -d-A- 2 Gsnagh 1o | window o]

Al - D
A | B [ ¢ [ o [ E [ F [ 6 [ & [ 1T [ 4 T K [ L [ WM [ N [ o [ P [
11D Ia o] D o] c A o] D A D o] A B A D A

|2 D B B D D C A D D A D D B B A D A

|3 B c A D A D A D D A D D E E A D A
4c C A A n [ N r [ A n n 3] 3] A D Al

S0 o 0 4 T - -
E D A D D . = A D A

ZA D D D Sawe in: IJ 1deal_Item d & @ ¥ O + Tadls ~ A D A

| 8 D A A D m Cardio Exam 2007.osv D D o)

|9 D D c C =4 D D B

10D D A A Histary b A D

| 11 A A D B D A o)

|12 |C D D A A D A c

113 D A o] A : o] A A

(14D c D ] My Docments B A D

|15 D B D D B C B

| 16 | A o] A D & B c c

| 17 A D A A B C A

| 18 D c D D Desktop B C A

119 D o] o] D B c c
200 B D D B C >

|21 D c D D _* | c C D
22 A D A A Favarites B C E

|23 A A D B 5 D A 0
24 |C D D A El= ; D A C

= = Fil H -

ED A D D - S ile Dame: ICardmvascu\ar assessment 2007.csv J Save A D A

| 26 A D D D Places Save a5 BYPel | oy (Comma delimited) (*.csv) E Cancel A D A

|27 0 A A D Dnicode Text (*,6x0) - D D =

ﬁ D [n] [ [ A D C Microsaft Excel 5.0/95 Workbook (*, xls) i A =] [n] D o

G c A D A D A b Workbook (7.2 B B A D A

|30 C C A A D D D Exc arksl xs) B B A D A

|31|D D u] A A A B Microsoft Excel 3.0 Worksheet (*.xds - B B A D A

132 D A o] D o] D B A B A D A B B A D A

| 33 A D D D C A A D B A D D A B A D A
34D A A D D D A A E A A A A E D D D

If the user does not wish to use the default option whereby the candidate’s total test score
is the overall measure of performance (for purposes of calculating unadjusted and adjusted
biserial and point biserial coefficients), a reference standard for each candidate is entered in
the column immediately after the column reserved for the last item in the test.

If you wish to enter the candidates’ IDs, enter these data as the last column in each row.

If there are rows or columns in the spreadsheet which contain information other than these
above noted data, delete the non essential rows and/or columns.
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After entering the data, save the spreadsheet as a comma delimited file (i.e., click "Save
As” and scroll down to and select the extension *.csv). Save the file in either the
IDEAL_Item subdirectory or a directory of one’s own choosing. Specify the same filename
that was used when the items were selected from the IDEAL bank and printed. That is, use
the course name or module number as the filename. As an extension of *.cvs is used (e.g.,
Cardiovascular assessment 2007.csv), both files will be maintained and can be easily
matched when updating the banked item’s psychometrics.

A file developed according to these above guidelines is readable by IDEAL's item analysis
program.

2.6.2 Analyse Common Delimited (*.csv) Data

If one is using a comma delimited file (*.csv) for data input with IA, the following illustrated
window will be displayed when setting the parameters for running an item analysis. The
required features designated 9 to 18 in the following illustration are addressed exactly in the
same manner as described for data (*.dat) files. Refer to Section 2.2.1., steps 9 to 18).

A Processing Pa x|
Drata File to Analyse: IE:'\IDE.&L Item Analysiz ProgramsCardiovascular assessment 2007 cav
Job Title I

— Firzt ltem Murmber

Standard Translatiodf: Alpha [4-2)

@— Murmber of ltemz ™ Mumeric [1-9.0] —
 Mumeric [0-9]
— Mamimum Mumbs u:ufl 25 —
@ Choices E T iC-l 5 F]

Hi/Lo Percentage

Difficulty Plats
@— Criterion Score

Data File has .cav suffix.

Cuztorn Tranzlation I —
D ata Bank. File I —

will be read as & comma-delimited file.

I 27.000

[

obal

After confirming these specifications are correctly entered, click the button labeled “"OK".
You will be returned to IA’s main page. There you execute the analysis in the same manner
as described for *.dat files (see Section 2.2.1, step 20 (p.11)).

If one wishes to exclude some items in the item analyses, simply change the first line (i.e.,
key) by leaving blank the columns that correspond to items that should be ignored. For
example, assume items 5 to 15 reside in columns 10 to 25 and are to be omitted. Thus,
blanks should be entered in columns 10 to 25.
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2.6.3 Create Data (*.dat) File Using Notepad or Word

This option for preparing one’s data for analysis is tedious and data entry errors are more
commonly made, and thus is not necessarily recommended. However, if one cannot
generate a comma delimited file and also an optical scanner is not available, one can
generate a data (*.dat) file by doing the following.

Open Notepad or Word and create a new document.

1. The file’s first line specifies the key (i.e., the list of correct answers for all items
to be analyzed).

2. Each subsequent line (i.e., row) corresponds to a different candidate’s responses.

3. Each character space (column) in a line corresponds to the keyed and candidates’
answers to each item in the examination.

4. Answers can be coded numerically (e.g., 1 to 9). However, if the maximum
number of choices for any item exceeds one digit, options must be coded as
alphabetic characters (e.g., A to 2).

5. If IDs and/or a Criterion Score (reference standard) are to be entered, follow the
same requirements as described for data (*.dat) files generated by an optical
scanner (see Section 2.1.2)

Save the file with the optional extension of *dat (not *.doc or *.xdoc, for example)

2.6.4 Analyse Data Files Created wit Notepad or Word

Follow the same steps described for analyzing data files that are generated by a scanner
(i.e., refer to and follow the instructions provided in Section 2.2).
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Chapter 3
Item Analysis for Constructed Response & Multiple Selected Response Items

3.1 Introduction

This chapter describes how to use IDEAL’s item analysis program (IA) and interpret the
psychometrics that are derived from an analysis of candidates’ responses which have been
marked (scored) in a non dichotomous fashion (i.e., the candidates’ scores on each item are
continuous data, not simply right (1) or wrong (0)).

Non-dichotomously scored items normally include the constructed response formats of Short
Answer Questions (SAQ), Modified Essay Questions (MEQ), OSCE and OSPE stations. Scores
from the selected response format of Multiple Response (Pick n of N for A- and R-type) as
well as Key Features also yield nonbinary data.

3.2 Similarities and Differences in Analysing Binary and Continuous Data

The reported item analyses for constructed response items is similar to those reported for
the analysis of selected response items such as A-type and R-type items. For both, IA
produces a frequency distribution and histogram of the total test scores, and for each item
the statistics include difficulty levels, item-total test correlations, an analysis matrix based
on high, middle and low-scoring groups, and item-difficulty plots.

For selected response items, a matrix displaying the percent of the low, medium and high
overall performance groups selecting each option in an item is provided. For continuous
data, the corresponding matrix is the same three performance groups cross-tabulated with
different levels of achievement on each item. For the printed output the user has the option
to specify the number of levels of achievement (i.e., performance categories) for this matrix.
Achievement can be reported in terms of the actual awarded marks or as percentages,
percentiles or standardized scores (z-scores). However, quintile groupings are always
generated for these matrices that will be stored with the relevant banked items in the IDEAL
system (i.e., regardless of the user’s choice for a printed output).

IA reports the Cronbach’s alpha as the test reliability coefficient for constructed response
items (whereas with dichotomously scored items, the Kuder Richardson’s KR20 is reported,
a special case of Cronbach’s alpha).

The difficulty index for each item is the average performance on the item regardless of how
the item is scored. With binary data, the sum of the difficulty indices is equal to the mean
of the test. For continuous data, difficulty indices require weighting by the respective
maximum values of the items before summing to obtain the mean for the total test.

The item discrimination index for selected response items is the difference between the
success rate on an item by candidates in the high-performing group (default is P53 and
above) and those in the low-performing group (default is P,; and below). For constructed
response items, the item discrimination index is the difference between the average scores
(expressed as a percentage) for these same two groups.

For dichotomously scored items, the point-biserial correlation represents the level of
association between performance on item and the total test. The point-biserial is a special
case of the Pearson’s product-moment correlation which is the appropriate coefficient to use
with continuous data (and accordingly is reported by IA for constructed response items).

The sum of the item reliability indices is equal to the standard deviation of total test scores.
This holds true for both dichotomously and non-dichotomously scored items. Thus, IA’s
reported item reliability index for both selected and constructed response items reflects the
item’s contribution to the standard deviation of the total test.
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Missing data is normally scored as 0 (wrong) with selected response items. In calculating
means, IA also ascribes zero for missing data in constructed response items. However, in
order to be able to calculate various correlations, IA substitutes the item mean for missing
or invalid data for the constructed response item. When item statistics are reported for
each unique item score, if an item has any missing data, the estimated scores are isolated
in the reports by appearing in their own special column under the heading “est.”.

Guidelines for preparing and analyzing data files of the candidates’ marks, and for
understanding the item analysis output are discussed in the remainder of this chapter.

3.3 Prepare a Data File

Usually, constructed response items cannot be optically scored. Thus, examiners will need
to first mark the candidates’ responses to each question. These assigned scores should be
entered into a spreadsheet using MS Excel. IA accommodates marks that are expressed as
whole numbers (e.g., 5, 55, 193, etc.) or as partial marks specified with decimals (e.g., 4.5,
50.75, 187.3). There is no limit on the number of decimals used in the data set but more
than two or three is normally not justified given the level of precision that can be achieved
when assessing a candidate’s abilities and skills, especially with constructed response items.

To begin creating a file which can be item analysed for constructed response items, Open
MS Excel and create a new spreadsheet.

The first row in the spreadsheet must indicate the maximum mark possible for each item
(i.e., for each SAQ, MEQ or station). Each item’s maximum score is entered in a separate
column. In the remaining rows of the spreadsheet, enter the candidates’ awarded marks for
each item, using exactly the same columns for each item as specified in the first row. A
separate row is allocated for each candidate; thus, the total number of rows will be one
more than the number of candidates.

If you wish to use a reference standard in lieu of the total test score as the measure for a
candidate’s overall ability, enter this criterion score after the candidate’s score on the last
item in each row.

If you also wish to include the candidates’ IDs, enter each ID as the last variable in each
row.

After entering all the data, save the spreadsheet as a "Comma delimited” file (i.e., click
“Save As” and scroll down to the choice with the extension *.cvs).

The following example (see illustration on the next page) is a spreadsheet produced by
using Excel. The file contains marks for a group of candidates who were assessed by a 20
station surgical OSCE. As each of the 20 stations had a maximum score of 10, this value
was entered into each column A to T in the first row.

The marks awarded to the candidates in each station were entered in the subsequent rows,
beginning with row 2. Each candidate’s marks are in separate rows. Awarded marks for
some candidates include partial scores represented by one decimal place. No criterion score
or candidate ID has been included.
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The file was saved as a comma delimited (*.csv) file as illustrated below.

[REMiciosoft Excel - OSCE 158 canclidates.csv -0l x|
Fle Edt View Inset Fomat Took Dats Window Help Adobe PDF Type & questionforhelp— [w/o & X
0 G@al<t o0 § > fial <0-lB 2 U 2 O Snaglt (5] Window ..

Al - £ 0
[ B[ C [ DJ]ETJFIG6 AT K | L ] N 0 | P Q R ER
1 0] 10 10 10 10 10 0 10 10 0 10 10 10 10 10 10 10 10 10 10

2] 7 g 9 6 i i & 9 7 9 95 5 858 74 785 95 9 7 3

3| 75 7 9 74 6 75 7A& 3 @ 5 @5 5 14 8 858 95 7TE 84 4

|4 4 7 9 10 8 85 85 85 75 @ ] 8 75 95 785 6 a 7 4

5] E 75 9 10 6 75 BA 7 85 &5 8 7 5 3 &85 85 85 95 7 2

|6 75 75 9 9 8 9 a a 85 7 8 7 8s 9 [ 10 9 9 85 6
7 7 9 8 k] A 7 A a9 7 a 7 9 4 R q 7R 1] 5 75 75 10

i E_; 912 E? Save in ) ideal_item o] =~ & ¥ O - ook 52 32 E; 32

|11 5 E 85 FE] Cardo Evam 2007.cav E5 9 8 5

[12] &5 9 a5 3| F 85 75 75 3

|13 3 95 ] EEmp 75 7 9 4

|14 8 EBS 9 75 9 75 4

15| &5 8 85 5 FB5 &5 74 4

16| 75 75 9 j .5 6 a 1

17| 5 &5 i My Documents FE 65 7 5 4

|18 E %5 [ F 65 8 6 3

|19 3 7 as v 6 &5 6 4

|20] 45 4 9 hﬂ 75 7 7 4

|21 65 8 85 Desktan 55 9 85 4

|22 4 10 9 b 7 g 5 4

|23 &5 9 85 7 765 4

|24 &5 7 as 7 6 75 25

[25] 7 a  as 65 85 85 3

| 26| E 75 9 FES 775 4

% 7.2 s 2 a S Filename:  0SCE 158 candidates.csv | Save | g 5 2 5 S g

29| 65 8 a5 Places Save as type! [Csv (Comma delivited) (*,csv) - Cancel | 75 7 6 3

|30 775 85 [Uricode Text (b) B 45 8 8 4
31 55 8 85 7 B 75 8 |Microsoft Excel 5.0/95 workbook (*,xls) 8 85 895 75 9 75 4

EAl B 7 5 95 8 5 7.5 |Mcrosoft Excel a7 rkbook (* s — 85 55 55 7 0 75 5

(33 B 8 9 8 4 75 6.5/ |icrosaft Excel 4.0 Worksheet (%, xis) 9 8 1 6 B5 6.5 4

|34] 55 65 85 9 4 7| 7.5 |Microsoft Excel 3.0 Worksheet (*.xs) 2 9 7 9 9 5 7 4

|35 75 [ 9 10 8 65 6 4 85 85 6 7 2 [ 7 85 85 5 8 4

ES 3 [ 9 10 6 6 75 7 85 6 65 &5 3 ] 5 n 75 9 85 4

|37 65 85 735 10 8 5 75 a & 75 75 B85 65 85 9 85 85 7 9 6

When the file is opened and displayed in Excel, it will appear as displayed in the above
image. However, if this same comma delimited (*.csv) file is opened in IA, the data will
appear as displayed in the following image.

—Ioix

File Edit Search

al gl al [ulnl-|-

o, 10,10,10,10,10,10,10,10,10,10,10,10,10,10,10,10,10,10,10 -
7,8,9,6,8,8,8,9,7,9,8.5,5,8.5,7.5,7,9.5,9.5,9,7,3

R R .5,10
.5,5.5,4.5,6.5,9.5,7,8,6,9.5,7,4 /
s

8.5,9,9.5,8.5,7,9,6
5

A comma delimited file contains variables that are continuous data, separated only by
commas. Thus, each row is not necessarily of the same length (note arrows). In this
example, some rows have only or mostly whole numbers while other rows have several
entries with decimals (making the data row appear longer). However, both of the above
displayed data sets include exactly the same data from the 20 station OSCE.
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3.4 Theoretical Considerations in Selecting Data to be Analysed

Theoretically, one could treat each task within each station as a separate item (or treat each
question within a modified essay as a separate item). If this approach for an item analysis is
adopted, the marks for each required task in the station (or MEQ) would need to be entered
into the spreadsheet and the station (or MEQ) treated as the overall assessment. This
statistical approach is justified if one’s goal is to evaluate if each of the item’s components
was appropriately designed, administered and scored. If needed, one would refine some of
the specific tasks in the station (or some of the questions within a MEQ) that were
insufficient.

However, in terms of sharing banked assessment items, the underlying goal is different.
Users normally do not search for and select just one of the tasks within a particular station
(or one of the sub-questions within a MEQ). Rather users search and select a whole station
or MEQ. Thus, the relevant psychometric properties need to reflect the assessment quality
of the entire station or MEQ. To generate relevant statistical properties for the whole
station or MEQ, the overall mark that each candidate achieved for a station (or for a MEQ)
needs to be entered in the spreadsheet for analysis.

Given this perspective, the psychometrics for all constructed items stored in the IDEAL bank
should reflect the properties of the overall station, MEQ or SAQ.

3.5 Analyse Candidates’ Scores

To analyse data entered into an Excel spreadsheet and saved as a *.csv file (see Section
3.3), take the following steps and in the sequence indicated. For purposes of illustrating

these steps, the 20 station OSCE displayed in Section 3.3 is used.

1. Click IA’s icon on the desktop.

The following illustrated window opens. An inserted message box will also appear
(not illustrated), providing an overview on how to use IA. This message will
disappear as you click “File” in IA’s main menu.

=10l x|

2. Click "Open: Candidate Scores on Items” (in the drop down menu).

W/ Tdeal Ttem Analysis

Fil= Edit Execute Help

Open: Candidate Scares an lkems
Open: Candidate Rezponzes on lkems
Open File [Other]

Save Hard/Copy

Save Soft Capy

Erint Hard Eapy

[t
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You will be shown the default directory in which normally you will find the data file
that you want to use (i.e., the *.csv file); if you previously saved the file in another
directory, navigate to the appropriate directory.

Double click the desired filename and the comma delimited data file is displayed.

\if Data File to be Analysed - [C:\Progz (=13

File Edt Seach

B 5| 4| s|ole]- |-

# [0, 10,10, 10,10, 10,10, 10, 10, 10,10, 10,10, 10, 10,10, 10, 10, 10,10

7,8,9,6,8,8,8,8,7,9,8.5,5,8.5,7.5,7,9.5,9.5,5,7,3

Confirm that the opened data file is the one you intend to analyze. If you wish to
modify the data file, click Edit in the main window of IA and make any required
changes to the data file.

In the first row, place your cursor in front of the number that represents the
maximum mark for the first item (i.e., SAQ, station or MEQ) to be analyzed. If you

wish to skip some initial items, appropriately locate the cursor anywhere to the right
in row one.

If you wish to omit particular questions for any items that follow the cursor’s
placement, leave the relevant column in row 1 blank. That is, items that are keyed
with a blank (in row 1 only) will be omitted in the item analysis.

In the Ideal_Item Analysis window, click File, and then Exit; however, if you modified
the data file (step 5) you must click Save before exiting. After exiting you will be
returned to the main menu in IA.

Click “"Execute” and then “Set Parms” in the drop menu. If you click "Run” without

having set the parameters, the program will prompt you to specify these parameters
before the analysis can be executed.

File Edit | Execute Help
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The Processing Parameters window opens (illustrated below). In this window, the
user must indicate how the item analysis should be computed. In this window, you

may use the tab key to navigate from one field to the next.

If you attempt to enter a value that is out of range for a particular feature, the
computer's bell will ring and the invalid value will be highlighted. If this occurs, revise

the relevant entry.

to appear at the beginning of the printed output.

\4# Processing P

In the open text box to the right of “Job Title”, enter descriptive text that you want

x|

Drata File to Analyze: IE:HPngram FilezidealzpstemSoftwarestldeal_[terms0SCE 158 candidates. cav

Job Title

< Firzt [tern Mumber

Hi/Lo Percentage

05CE 20 Stations Surgery

2008
L

Difficulty Plots v Criterion Score -

Diata Bark File ||

Percentage

Group Scorez in ltem Statiztics into I E Groups Based On: Percentiles €
-

Don't Group; Show &)l Scores % SCaes

Repart ltem Score Carezponding to I E Fercentile
Data File haz .caw suffig. 1Ewill be read as a comma-delimited file.

Precizion of Data [humber of digitz following decimal] p= I i E

| ] I | Cancel I

Jumber of lkerns I—QDE )

Click Here tao

«—

10. Enter the number of the first item to be analyzed to the right of the labe

I\\

First Item

Number” (see left circled area in the above illustration). This number is needed to

ensure the labeling used in the output is appropriate.

a. The default number ‘1’ is correct if the entire test is being analyzed.

b. If you skip some initial items (for example, items 1 to 10), enter “"11” and the
printed output for each analysed item is correspondingly labeled 11 to 20 (not 1

to 10).

11. To the right of the label "Number of Items”, specify the total number of items in the
assessment; in the example illustrated, the number is 20 (see right circled area).
This total number includes all items following placement of the cursor in row 1,
including any that you subsequently might wish to have the program ignore for
certain analyses (i.e., include the relevant columns in the key (row 1) that are
located right of the cursor and are blanked). In other words, for a test that begins
with item number one, the ‘Number of Items’ should be the last item number in the

test even if some have the keyed answer blanked.
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12.

13.

14.

To the right of the label “Hi/Lo Percentage”, specify the percentage of candidates
that will constitute the size of the high and low performance groups (see top arrow in
the following illustration). The default is 27% as this corresponds to a correct
computation for the classical discrimination index. The exact percentage of
candidates used may be approximated by IA due to rounding error, possibly resulting
from presence of a small group of candidates and/or because of tied scores at the
cut point.

x|

Drata File to Analyze: IE:HPngram FilezhidealtzpztemsS oftwaresh deal_Itemt OS5 CE 158 candidates. cav

Job Title DOSCE 20 Stations Surgery 2008

First Itern Murnber I—-IE}H of Items I—EDE

Hi/Lo Percentage I =7 000
Dufficulty Plotz v / Criterion Score I /

Data Bark File ||

Percentage Click Here to

Group Scaores in [kem Statistics into Groups Based On: les € Speciy
I E Percentiles Uit e
Don't Group; Show &l Scores % zscores O Intervals

Fepart ltem Score Corezponding bo I E FPercentile
Data File hag .cav suffiz. [Ewill be read az a comma-delimited file.

Precizion of Data [fumber of digits following decimal] p= I 0 E

| k. I | Cancel I

Check the appropriate box if you wish to have item difficulty by performance groups
scatter plots printed (see lower left arrow in above illustration). Selecting Difficulty
Plots will provide a plot of the difficulty of each item against a quintile grouping of
total test scores. As with Hi/Lo Percentage, these quintile groups might not be
exactly of equal size due to rounding error or tied scores.

Check the box beside “Criterion Score” whenever you wish to use a reference
standard other than the total test score as the measure of the candidate’s overall
performance ability. (Default is unchecked implying the candidates’ total test scores
will be used; if checked, ensure the data file created in Section 3.3 includes this
criterion measure, normally entered after each candidate’s answers. In this example,
the “Criterion Score” is unchecked (see lower right arrow in the above illustration).
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15. Note the button labeled “Data Bank File”. Click this button if you want to create a file
that IDEAL can read for importing the relevant statistical properties to store with the
appropriate items kept in IDEAL’s item bank.

x|

Data File to Analyse: IE:'&F‘rn:ngram FilezhidealhzpztemS aftwarezhldeal_ltemt0SCE 158 candidates cav

Job Title IEISEE 20 Stations Surgery 2008

First Itern Murnber I 1 E Murber of ks I EUE
Hi‘Lo Percentage I 27 000

Difficulty Plotz ™2 Criterion Score 'l

| [ ata Bank File IEISEE 20 Stations Surgery 2008

Percentage Click Here ta

Group Scores in kem Statiztics into Groupz Bazed O ; (' Specify
I E Percentiles Ut e
Don't Group; Show All Scores * zscares O Inkervals

Feport Item Score Conresponding to I E Percentile
Data File has .cew suffis. |t will be read as a comma-delimited file.

Frecizion of Data [number of digitz following decimal]  p= I 0 E

] I Cancel

After clicking the button, the adjacent text box to the right will be accessible. Enter a
file name. Use the same filename as assighed when the items were selected from
the item bank and printed (i.e., use the same name that you specified for the course
or module number when you printed the exam within IDEAL’s “Print Exam” window).
(Remember also that in that latter window you had to also check the box on the right
“All items will be scored nondichotomously).

Later (i.e., after running IA and confirming the analysis is correct), you will need to
click “File” (in IA's main page) and then click “"Save Soft Copy”. This soft copy file is
saved with the same name provided for the course or module number entered in
IDEAL’s “Print Exam” window. This file will have the extension “*.idb"” (which
represents “ideal data bank”) whereas the file in IDEAL with the same name (Course
or module number) will have the extension *.sss.

When importing the item analysis statistics using the IDEAL program, you will need
to access both of these files. Using the same file name ensures you can match the
files easily. The steps required for importing the item analyses are described later
(Section 3.6).

Note that if a filename for the Data Bank File is omitted, a softcopy will not be
created. Thus, if one’s purpose is to generate a file of item statistics so that IDEAL
can update the relevant psychometric properties for all banked items used in the
examination, the procedures specified in this step must be completed.
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16. The “Group Scores in Item Statistics” feature allows one to define up to 20 categories
of performance. The following example uses five categories (note the arrow in the
following image). The categories can reflect:

e percentage ranges (of equal intervals unless otherwise specified),
e percentile ranges (of equal number of respondents unless otherwise specified), or
e ranges of standardized (Z-) scores (of equal distance, unless otherwise specified).

The user specifies which of these three above options is wanted in the printed output.
Click the appropriate radio button (see circled area). Note, however, that regardless
of one’s selection for a printed output, the softcopy file which is read by IDEAL will be
based on quintiles (i.e., five equal percentile ranges).

x

Drata File to Analyse: IE:"-.F"ru:ugram FileghidealszpstemS oftwaresh deal_[ternWOSCE 158 candidates. cav

Job Title |0SCE 20 Stations Surgery 2005

First [bern Murnber I 1 E Murnber of lterns I a0 E
Hi/La Percentage I 27 000

Difficulty Plots ™ Criterion Score -

[ata Bank File IDSEE 20 Stations Surgery 2008

Percentags Click Here ta

Group Scores in ltem Swl E Groups Based On:  Percentiles L?pe::ifjr'l
hequa

Don't Group; Show All Scores &SCOEs Intervals

Fepart ltem Score Carezponding to I 50 E Percentile
Data File haz .caw suffiz. 18 will be read as a comma-delimited file.

Precizion of Data [hurmber of digits following decimal] p= I 0 E

] I Cancel

17. To access the option for defining unequal ranges for the performance categories,
click the rectangular button labeled “Click Here to Specify Unequal Intervals” (located
immediately right of the circled radio buttons).

Clicking the rectangular button opens a separate window (see illustration on next
page).
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After clicking the rectangular button “Click Here to Specify Unequal Intervals”, one of
the windows illustrated below will appear (depending on which grouping criterion and
number of performance groups you previously specified). The first group will consist
of subjects falling below the lower limit specified for the second group, and so forth
for the remaining number of groups. Note that in all cases, the first row of the grid is
greyed. That is, membership in the first group is defined as all values falling below
the lower limit specified for the second group.

Put the cursor in each open category. Type in the cut-off points and then click the
mouse. This ensures the entry is properly recognized by IA. If your entries appear
similar to the illustrated examples then the cut-off points have been read by IA.

L/ User 1| N i User 1| W 3/ User x|
Expressed as Percentage I Expressed as z-score I Expressed as Percentile I
Category | Lower Limit | =] Category | Lower Limit | = Category | Lower Limit | =
1 1 1
2 40.00 2 -1.50 2 21.00]
3 45.00 3 -1.00 3 41.00
4 50.00 4 1.00 " 4 61.00
5 67.00 5 150 |V 5 §1.00
B 2500 6 2.00
7 90.00 - | j |
- - -
K| | 0 = K| |
| oK I Cancel | | oK I Cancel | | 0K I Cancel I

The percentage and z-score windows will have defaults provided. These defaults may
be over-ridden. If you attempt to enter a value that is out of range for the given
grouping criterion, your PC’s bell will ring and the invalid value will be highlighted.

To obtain a different number of groups than the default, remember to specify the
desired number in the box provided in the Processing Parameters window
(designated by an arrow in the illustration on the previous page) before attempting
to enter the group limits in the above window.

If a number of groups has been specified and the Unequal Interval Limits button has
not been clicked, equal-sized intervals will be created. If values have been entered
in the above window but you wish to reconsider and revert to equal-sized intervals,
use the following procedure. In the Processing Parameters window:

e click the radio button for "Don't Group; Show All Scores”;

e click the “Click Here to Specify Unequal Intervals” button;

e an error message will be generated but the result will be that the "Number of
Groups” field will be cleared as well as the Interval Limits window;

e you can now enter a new value for the "Number of Groups” and specify the
grouping criterion to be used.
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The purpose in using unequal groupings is now explained.

Assume that a school wishes to determine how the high to low performing groups
perform on a continuously scored item, but that for a large range of failing marks on
the item, no detailed breakdown is of interest. Thus, the first category might be set
as 0 to 50%. The next category of just below acceptable is of more interest but the
range is much smaller, e.g., 50 to 59%. The next range of interest might include
those with a passing but not necessarily a good level of performance (e.g., 60 to
66%). The next range representing a good level of performance might be 67 to 79%
with the remaining range of 80% and above as very good.

The same principle applies for defining practical, unequal ranges of performance
using percentiles and standardized (Z-) scores. The specified ranges will be
educationally meaningful if they reflect a school’s policies and related decision-
making with regard to identifying failures, providing needed remediation, assigning
grades, awarding outstanding performance, and so forth.

18. If the user does not want to create performance groupings on the item, check the
radio button immediately to the right of "Don’t Group: Show All Scores”. This option
is normally used only if the maximum possible scores on all items are not large (e.g.,
3 to 9). If the maximum scores are large (e.g., =221), the output for each item
becomes little more than a frequency table for the high to low performers (i.e., too
detailed).

Obviously, if this option is selected, the grouping criteria noted in step 17 are
irrelevant and not specified.

x|

Drata File to Analyss: IE:‘\F'ru:ugram Filez\ideal\zystemS oftwares\ldeal_[temh0SCE 158 candidates. cav

Job Title IEISEE 20 Stations Surgery 2008

First lkem Murmber I 1 E Mumber of |tems I EDE
Hi/Lo Percentage I 7 000

Drifficulty Plotz ™ Critenion Score r

[rata Bank File IEISEE 20 Stations Surgeny 2003

Percentage ¢ Click Here ta

Group Scores in ltem Statistics into Groupz Bazed On: i ') Specify
I a E Perzentiles (:. Uzl
Don't Group: Show Al Scores 1 «um— 2SEONES Intervals

Feport [tem Score Comesponding to I Al E Percentile <« uum—

Data File haz .cav suffis. It will be read az a comma-delimited file.

Precizion of D'ata [number of digitz following decimal]  p= I 1 E

0k I Cancel

19. The feature “"Report Item Score Corresponding to” is used for generating an

additional line of printed output for each item ---i.e., the item score corresponding
to the percentile specified in the open box; in the illustration, the 50" percentile is
specified.
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20. The maximum number of decimals that are used to record the candidates’ scores on
any items must be specified in the small open box in the lower right of the window
(next to “P="). In the example data file for a 20 station OSCE, one decimal place
was used in recording the candidate’s scores. Thus, as illustrated, 1 is entered (see
second arrow).

As the file was created in Excel and saved as a comma delimited file, there is no
need for any Format statement®. IA’s recognition that the file is a comma delimited
data file is displayed (see first arrow in the illustration below).

After confirming that one’s parameters have been correctly specified, click the button
labeled “"OK". You will be returned to the main menu in IA.

x

Data File to Analyse: IE:\F'n:ugram FilezsidealhaystemSoftwaresi deal_[term*0SCE 158 candidates cav

Job Title [DSCE 20 Stations Surgery 2008

First lterm Mumber I 1 E Mumber of [tems I a0 E
HifLo Percentage I 27 000

Drifficulty Plats [+ Criterion Score r

[rata Bank. File IEISI:E 20 Stations Surgery 2008

Percentage Click Here to

Group Scores in [tem Statistics into Groups Based On: les (* Specify
I EE Percentiles (:. Utz el
Don't Group; Show &l Scores ZECOE Iteryals

Feport ltem Score Cormezponding to I 50 E Percentils

[Data File has .cev suffi. [t will be read as a comma-delimited file. 4_

Precision of Data [humber of digits following decimal] — p= I 1 E —
Ok, I Cancel

21. In the top menu of the main window, click “Execute”, then click “Run”.

The item analysis will be completed almost immediately with the following messages
being displayed.

i4fIdeal Item Analysis

File Edit Ewecute Help

Execution has begun on file C:\Program Files\ideal\systemSoftwares\ideal_ltemYOSCE 158 candidates.csv

Execution has been completed.

® IA also provides an option for reading continuous data sets with fixed fields, which are read with Fortran Format
statements. A user who is experienced in setting up such data sets, may opt to create this type of file in lieu of a
comma delimited file that is easily created using Excel. If chosen, some minor variations will be required at this
point in setting the parameters. As this alternate approach is not as user-friendly, nor as easily understood by
nonprogrammers, this option in IA is not discussed in this manual. For programmers the required procedures are
self-explanatory as one proceeds from data entry to data analysis.
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22. After the analysis is completed, confirm the analyses has run correctly. You can
read the results on your PC monitor by checking “Edit” in the IA main page and
then “Hard Copy” in the drop down menu.

You can save the hard copy printout file by clicking “File” and select the
appropriate command in the drop-down menu. The extension for the hardcopy
output is *.itm (representing item analysis).

File Edit E=ecute Help
Open: Candidate Scores on [tems
Open: Candidate Responses on [tems
Open File [Other]
Save Hard Copy

Sa
ave Soft Copy
Frirt Hard Copy
Quit

23. Similarly, save the soft copy file. By default the filename that you specified for the
Data Bank File when setting up the parameters will be displayed in the window.
The extension for the softcopy file is *.idb (item data bank).

It is recommended that you save the softcopy output file containing item analyses,
using the same filename that you specified for the Data Bank File.

The default directory in which both of these two files will be saved is C:\Program
Files\ideal\systemSoftwares\Ideal_Item. You may wish to select another directory
[such as C:\Program Files\ideal\CohortDatabase(or another database
name)\ExamPapers].

i x|

File Edit ‘iew Favorites Toolz  Help | :,'
O Back - u - ? | /.j Search Folders | Elv
Address I_} C:vProgram FileshidealvspstemS oftwareshdeal_ltem j Go | Links @ Snaglt E =1
| Mame =~ | Sizel Tupe | Date Moc
File and Folder Tasks # E Cardio Exam 2007..csv JKE  Microsoft Excel Comma Separ..  7/4/2008
) Rename tis fe Dermno.dat 1KB  DAT File 5/22/200
: o ™ Demo.idb 3KB  Intermediate file 5/22/200
[y Move this file & Deme.itm 14KB ITM File 5/22/2000
) Copy this file Ideal_ltem CNT 1KE CNT File 118/200
@ Publizh this file to the mideal_item.exe 2.283KB  Application 31200
Web @) IDEAL_ITEM.HLP 83KB  Help File 3117200
(=) E-mail this file 3] 0SCE 158 candidates.csv 10KB  Miciosaft Excel Comma Separ.. 10/10/20
3¢ Delete this file i < (m— 15KB  Intermediate fil 10/10/20
u SCI andida 45KB  ITM File 10410420

10KE  Microzoft Excel Comma Separ.. 1094200
Other Places &
) systemSoftwares
£} My Documents
) Shared Documents

¢ My Computer
\.3 My Metwork Places |

Details £
OSCE 158 -]l | 2
Type: ITH File Date Modified: 10/10/2008 3:31 Ak Size: 44.7 KB 447 KB |:_§ My Computer Y
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24. Recall that if you did not provide a filename in the Data Bank File, the program will
not produce this softcopy file and thus, you will be unable to save it.

If desired you may open, view and/or print the Soft Copy (*.idb) file (although this
file is produced for IDEAL to read and import relevant item psychometrics).To view,
on your PC, the contents of either of the above files, navigate to and click to select
the appropriate file.

25. If you used the recommended file name for both the Hard Copy and Soft Copy output

files you will see that both have the same names which are distinguishable only by
their extensions (*.itm for the hardcopy and *.idb for the softcopy). If your PC does
not display the file’s extensions, hover your mouse over each file and a pop message
with the extension will be presented. Alternatively, right click on the files, select
“Properties” and the subsequent window will display the extension.

OSCE 15 2%

General | Summary |

) | o5CE 158 candidates.itm

Type of fil «  ITM File

Opens with: w Motepad Change... |
Location: C:\Program FileslideallsystemSoftwaresi Ideal _Iter
Size: 44,7 KB (45,797 bytes)

Size on disk: 48,0 KB {49,152 bytes)

Created: Today, October 10, 2008, 9:33:19 AM

Modified: Today, October 10, 2008, 9:31:56 AM

Accessed: Today, October 10, 2008, 9:31:56 AM

Attributes: [~ Read-only [~ Hidden Advanced. .. |

OF I Cancel Apply

26. To print the Hard Copy output file (*.itm); click “File” and then “Print Hard Copy” in
the drop-down menu.

If the Print Hard Copy function is greyed (i.e., inaccessible), this probably means that
even though you may have previously saved this *.itm file, you also subsequently
did other analyses, or you closed the application or some other procedure such that
the application is unable to determine which Hard Copy to print).

Provided you have saved the file at some previous point, click *Open File (Other)”
and then select the appropriate *.itm file. Click Open. Subsequently, you will see that
the Print Hard Copy is now no longer greyed and can be printed.

The Print Hard Copy option uses a special print routine and scales the output to fit on
the page. For further details see Section 2.2.4.
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27. The
you

Soft Copy file produced by the item analysis program, when open and viewed on
r monitor, appears as:

1i¢ File being Viewed - [C:

File Edit Search

Bl 8| Q| sl ||

OZCE
1
Qui:

Quintile: 1 z

£0 Stations Surgery £
5. 66  0.40

ntile: 1 z 3 4 £ Owerall
1te 13 13 19 20 1z 6
41 10 1z o 44 24 71
74 14 24 24 z7 11 6
41 23 1t 17 zZZ ? &l
&3 71 e 72 74 7z

5. 76 0.Z3

Quintile: 1 b 3 £ E  Owerall
156 28 1z 1z 32 17 76
41 15 15 7 a4 z0 73
74 23 1z 16 31 13 77
41 43 10 7 22 1z 71
70 e - 73 73 7z

Quintile: 1 =4 2 4 & Owerall
156 18 1z 37 27 g a4
41 7 1z 3E 37 1z 13
74 1z 11 28 27 ? 24
41 22 15 41 17 5 -4
70 71 71 73 T4 72

Quintile: 1 z 3 4 5 Owerall
156 21 Z6 10 12 24 a0
41 5 24 17 24 23 13
T 15 30 2 16 30 =4
41 46 22 5 17 10 &3
&3 71 73 73 73 72

The first record (line) in the Soft Copy file contains the filename that was provided by

the

The

user.

remaining records (lines) appear in sets, one set for each item in the test. Each

set consists of seven lines and in each of these seven records, the following data are
specified:
The first record in the Soft Copy file contains the Test Identifier label that was

provided above.

The

remaining records appear in sets; one set for each item in the test. The sets

consist of:

Item Number, Maximum Value, Difficulty (expressed as a percentage) and Item-
Total Correlation

A line of column headings for the 5 rows that follow

For Total group: Number of examinees and percentage of this group with scores
in the respective intervals

For High group: Number of examinees and percentage of this group with scores
in the respective intervals

For Middle group: Number of examinees and percentage of this group with scores
in the respective intervals

For Low group: Number of examinees and percentage of this group with scores in
the respective intervals

Test Score Mean Percentages for the examinees with scores in the respective
intervals

Discrimination index based on the overall average success on the item by the
High and Low groups.
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3.6 Importing Statistics into IDEAL's Item Banks

The “Import Statistics” function in IDEAL facilitates importing statistics into the item bank
for a large number of questions. One imports the statistics contained in the Soft Copy
Output file that has an extension *.idb. This file is generated by IDEAL's item analysis
program (IA) when the Data Bank File option is selected in the “Set Parameters” window. To
input these item statistics into the item bank follow these steps and in the sequence
specified.

1. In the main menu of the IDEAL PC program, click the "Maintenance” button. The
“Maintenance” window opens (illustrated below).

w Maintenance (Data base: Local) =10l

Maintain Users
TImport Items from Word RTF file

| Add User with Login Name: |

cohort

Maintain Table: Database Management

transition

Reset Temp Database

2. Next, click the “Import Statistics” button. The “Importing Examination Statistics into
database” window opens (illustrated below).

= Importing Examination Statistics int
Help  Quit  Back
H Step 1: Locate Examimation Step 2: Locate Statistics
ANSWEL | 4 nhabetic =

Step 3: Proceed Import
Affiliation: [T specified . Ttem used in
Tiems used for level: Not specified - Test Number -
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4.

If the item statistics for uploading are for SAQs, MEQs, OSCEs, OSPEs, Pick n of N
or Key Features, place a check (V) in the open box next to “Non dichotomous
Scores”. You may ignore the other two options for Marking Scheme and Answer
when constructed response items are involved.

w Importing Examination Statistics into databa - o] %]
Help | Quit Back

Step 1: Locate Examunation Step 2: Locate Statistics

ful] b arking Scheme:
\ SRSWEL | 4|0 habetic| -

Click the button “Step 1: Locate Examination”. This will load an open file dialog
box (following illustration).

Select the file to match with 2| x|
Laok in: I@ ExamPapers j = I'j( ‘

Demo-21-May-2008. 555
Endocrine-10-0ct-2008. 53

Medicine 2008-10-0ct-2008. 55

OSCE 20 Stationg Surgery 2008-10-0ct-200

File: namme: IEISCE 20 Stations Surgery 2002-1 D-I:Ict-2|3|38.ssd Open I
Files of type: IStudent Scoring Stat Ref File [ ss2] j Cancel |

[ Open as read-only

4

Locate and highlight the relevant file with the extension *.sss (that was created by
IDEAL when you originally selected and printed the items in IDEAL PC).* The file
name will include the course or module number for which the generated test was
intended, along with the date when the items were printed. Click the button
“Open”.

Note that IDEAL, by default, displays the above illustrated "ExamPapers” folder. If
the relevant file was not saved in the ExamPapers folder, navigate to the
appropriate directory.

# Recall that in the “Print Exam” window in IDEAL for all constructed response items you must check (V) the open
box beside the label “All items will be scored nondichotomously”.
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The name of *.sss file that you have selected will now be displayed (as illustrated
below).

w Importing Examination Statistics into database: Loc =]

Help Quit Back

Step 1: Locate ¥ .camination Step 2: Locate Statistics

dichotomouE

Marking Scheme: [

Selected Examination: AMSWEL | 4 1nkabetic -

C:\Program Filesiidealiloca
1Database\ExamPapersi05CE 2
0 Stations Surgery 2008-10-
Oct-2008.sss

Step 3: Proceed Import
e enein TR T

Ttems used for level: - Test Numher -

Mot specified

Next, click the “Step 2: Locate Statistics” button (on the right side of the window).
This will load the following illustrated window.

Select the Exam Statistics Result 2] x|
Lok in: I@ Ideal_ltem j & ¥ B

™ Demo.idb

58 candidates.idb

Desktop

4

My Documents

T
=
by Computer

File name: IDSCE 158 candidates.idb d Open I
Files of type: IIlem Analyziz DataB ase file ["idb] d Cancel |

4

[~ Open as read-only

Locate and select the relevant Softcopy output item statistics file (*.idb) generated
by IA [presumably assigned with the same file name as that used for the *.sss file

selected in step one (i.e., the name used for course description or module number
when the items were printed by IDEAL)].
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By default IDEAL will display the ExamPapers folder (as illustrated in the previous
page. If you did not previously save the relevant *.idb file in this folder, navigate to
the appropriate directory (for example, IA’s default directory for saving Softcopy
Output file is C:\Program Files\ideal\systemSoftwares\Ideal_Item\). Click “"Open”.

6. The Softcopy Output (*.idb) file you just selected will be displayed (as illustrated
below).

w Importing Examination Statistics into database: _ o] x|

Help Quit Back

. Step 1: Locate Exammation
Marking Scheme: g . Selected Statistics:
Selected Examination: BNSWET | Ak abetic |+

C:\Program Files\ideallloca C:\Program Files\ideal\=syst
1Datahase\ExamPaper=305CE 2 emSoftwares\Ideal Item\0SCE
0 Stations Surgery 2008-10- 158 candidate=.idh
0ct-2008.sss

st - —
Tiems used for level: Test Munher -
Test mean score format: Tpdate I\'Iel‘]md

7. Before clicking the Step 3 button, note the lower section in the above window.
Always enter information related to the administered examination - i.e., your
university, the year of the medical program in which the test was used, the
chronological year in which the test was administered. Use the default “Percentage”
for indicating how the test mean is reported. Normally use the default "Accumulate”
in specifying the updating method; the alternate choice of "Update” is used only if
you previously uploaded the same statistics but made some mistake --- i.e., use of
“Update” will overwrite the previous errors.

Click the button “Step 3: Proceed Import”.

IDEAL will determine if the two selected files match. If they do match in terms of
their items, the import proceeds and this message appears:

"Succeeded in importing the statistics for <total record number> records.
Press OK to return to menu.”

If the uploading is successful, the statistics will be assigned to the relevant banked
items. If the banked items already have one or more sets of stored psychometric
properties, this latest set of item analyses will be displayed as the last used statistics.
Earlier psychometrics will become the second last use, with the third and older sets
archived (i.e., not displayed but retrievable if needed).
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8.

3.7

If the selected files do not match, the item statistics are not uploaded into the item bank.
A message appears, ensuring that you will not inadvertently update the relevant banked
items with psychometric properties that apply to other items.

il

Sary, Answers in Statistical Analysis file do not match with those recarded in items’ databasze. Request needs to be aborted.

Solving Problems in Uploading Item Statistics into IDEAL’s Item Bank

If uploading the items’ statistical properties was unsuccessful, determine the reasons
and correct the error. Subsequently, rerun the steps for uploading items into the item
bank as described in Section 3.6.

Common causes for failing to successfully upload the item analysis statistics for
continuous response items are as follows.

1.  One did not check the open box for “All items will be scored non dichotomously”
at the time the constructed response items were selected and printed in IDEAL
(Section 5.1 in IDEAL manual).

2. The user did not check the open box “Non dichotomous Scores” located under the
Step 1 button (see illustration on previous page).

3. The items selected and printed were different than those that were item analysed.
To correct the problem noted in point 1,

run the IDEAL program and reselect the same items; print the items, being sure to
check the box “All items will be score non dichotomously”. Now rerun the steps for
uploading items as described in Section 3.6.

To correct the problem for point 2,

repeat the steps for uploading items, being sure to check the box “*Non dichotomous
Scores” located under the Step 1 button.

To correct the problem noted in point 3,
there are two possible solutions to consider.

The first possible solution is to locate and use correctly matched files if you feel
confident that they have been generated. You may have misidentified the relevant
files for the *.sss and *.idb files. For example, if one did not use the same name for
the printed items, for the Data Bank File and for the corresponding Soft Copy output
statistic file, it is possible one has inadvertently specified the wrong file in Step One
or Step Two during the uploading procedure.

The second possible solution is to confirm that the Softcopy item statistics file (*.idb)
refers only to items that were selected and printed by IDEAL. If the administered test
included items that were not stored in the item bank, it is possible that the item
analysis was for all the items in the test (rather than only the items from the bank).
If this has occurred, rerun IA, appropriately modify the first row in the file that
contains the key and candidates’ responses. That is, in row 1, (the key) enter blanks
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into all the columns used for designating the items that do reside in the bank. Rerun
the uploading procedure described in Section 3.6, using the latter generated *.idb
file in Step Two.

There is an additional error to those listed in the previous page that can occur. This last
error will not be detected by IDEAL only if uploading item statistics for constructed
response items. Thus, if the following testing situation can occur in your school, take
the necessary steps to ensure that the uploaded statistics are correctly matched to the
banked items.

Assume the sequence of the printed items becomes modified when the test is
administered (i.e., a different sequence is used in the actual test than the order the
items were printed by IDEAL). In this situation, the *.sss and *.idb files will not be
correctly matched even though the two files reference the same items.
Notwithstanding the sequenced mismatch, IDEAL will upload the item statistics in the
*.idb file if the items referenced in the *.sss file are the same. The uploaded item
analyses will be incorrect for all items that were shifted.

To avoid this undetected problem occurring, do the following.

1. Always determine if the order of the printed items was changed when the
selected items were administered in the actual examination. If their relative order
is unchanged, there is no additional, compensatory steps required.

2. If the order of the items was modified in the examination, run IDEAL and reselect
the same items; use IDEAL's feature for reordering the sequence of items and
generate a test that matches the sequence used in the examination.

3. Print the re-ordered items, assigning an appropriate name for the
course/module number and checking the box “All items used will be scored non
dichotomously”. The *.sss file generated by IDEAL will now match the *.idb file
not only in terms of the same items, but also their sequence in the test.

4. Rerun the uploading item statistics procedure as described in Section 3.6.

Finally the user may notice there is a very small (quasi-hidden) button on the right hand
side of the window previously illustrated. This button when checked will provide features for
the user to permanently delete an item’s statistics (including the item’s statistics that have
been archived). This button is used if one wants to eliminate any previous errors one might
have made in entering item statistics. The feature should be used with care as once the
statistics have been removed, the result is not reversible.
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3.8 Psychometric Properties Defined

The Open Item Analysis program provided with IDEAL produces test and item statistics
based on classical test theory. Output includes a frequency distribution and histogram of
total test scores, item statistics such as difficulty level and biserial correlation,
discrimination index, item responses by high, middle and low-scoring groups, item-difficulty
plots of each item against the quintile-groupings of total test scores and a scatterplot of
difficulty level by biserial correlation.

The following item (vs test) statistics produced by this item analyses program are stored
with the respective items in the bank. Statistics kept in the institution’s bank will be those
derived from the item’s use in one’s own institution unless the item has been only used
elsewhere (i.e., in another institution within the Consortium).

The head office of IDEAL will archive all institutions’ respective item statistics so that any
member may use the latter database for benchmarking purposes.

1. Difficulty Level:
Average mark obtained by candidates on the item.
2. Discrimination Index:

This index provides information about the item’s ability to differentiate between high
and low scoring examinees on the item.

Discrimination Index is calculated as: P high = P jow

where Pyg is the average mark (expressed as a proportion out of 100) on the
item by examinees in the upper 27% of the total test score distribution and P o,
is the parallel average mark by examinees in the lower 27% group.

3. Correlation Coefficient:

Correlation between scores on the item and scores on the total test is the Pearson’s
product moment correlation coefficient. A positive correlation indicates that examinees
who performed well on the item scored relatively higher on the whole examination. A
negative value indicates that examinees who performed well on the item scored
relatively lower on the whole examination (and vice versa).
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3.9 Interpreting Item Analysis Report

The open item analysis program computes an array of test and item statistics (based on
classical test theory) for constructed response item formats. Assessment committees will
find these data useful aids for assigning grades, diagnosing the quality of an overall
examination and/or its individual items, detecting possible limitations in marking schemes
or instructional coverage, and/or a means for improving subsequent assessments.

The Consortium has agreed that these item statistics are appropriate psychometric
properties to store with banked items in the International Database for Enhanced
Assessments and Learning (IDEAL).

The format and sequence of the following explanatory material follows the sequence of a
typical report produced by the open item analysis program for non-binary scored items.

3.9.1 Run Parameters

The initial output presents the user’s specifications for the item analysis.

OSCE Final Year Three: April 2005

Run parameters:

First Item Number= 1
Number of Items = 20
Hi/Lo Percentage = 27.00%
Difficulty Plots = F

DataBase Identifier= 0OSCE1-156
Item scores will be combined into 5 groups
based on equal percentages (subject to ties).

Read MAXIMUM VALUES and ITEM SCORES using format: (T4, 20F3.0)

Purpose: Making the effort to enter an explanatory title will facilitate later references to the
item analysis report as this title is printed as the initial output. Also, it is particularly
important to pay attention to the correctness of the listed performance groupings and the
format statement which are printed as the last specifications in this leading section.

3.9.2 Maximum Item Values

The output prints in sequence the maximum score for each item. In the following example,
a twenty station OSCE has a maximum score of 10 for each station.

MAXIMUM ITEM SCORE VALUES
10. 10. 10. 10. 10. 10. 10. 10. 10. 10.

0. 10. 10. 10. 10. 10. 10. 10. 10. 10.

Purpose: Continuously scored items frequently have different maximum values for each
item. This listing enables the user to check that the correct maximum value was entered for
each item.
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3.9.3 Frequency Table of Students’ Total Scores on the Examination

Frequencies (number of examinees) that obtained each specified score on the total test are
printed, along with the corresponding Z-score, the percentile associated with the score and
the cumulative percentage of examinees obtaining a score at or below the listed value.

The two cutting points that were used to divide the class into high, middle and low groups
are indicated after the frequency table. Unless otherwise specified by the user, 27 % of the
examinees are placed into each of the high and low groups with the remaining 46% in the
middle. The 27% figure is an approximation and depends on the size of the group of
candidates and the presence of tied scores at the cutting points.

FREQUENCY DISTRIBUTION AND HISTOGRAM OF SUM OF ITEM SCORES

SCORE FREQ Z-NORML %-ILE CUM-%
117. 1 -2.726 0.32 0.64
118. 1 -2.341 0.96 1.28
120. 1 -2.144 1.60 1.92
121. 1 -2.006 2.24 2.56
122. 1 -1.898 2.88 3.21
124. 1 -1.809 3.53 3.85
125. 4 -1.633 5.13 6.41
126. 3 -1.449 7.37 8.33
127. 3 -1.323 9.29 10.26
128. 3 -1.215 11.22 12.18
129. 3 -1.120 13.14 14.10
130. 4 -1.020 15.38 16.67
154. 2 1.852 96.79 97.44
155. 2 2.070 98.08 98.72
161. 1 2.341 99.04 99.36
164. 1 2.726 99.68 100.00

The cutting points used to divide the class into HIGH, MIDDLE and LOW groups
for the item statistics presented below are: 133.5 and 144.5

Purpose: Among the several uses that a table of this kind provides, one has an increased
convenience for determining cutoff points for assigning grades, while another is the easy
identification of the cumulative proportion of candidates that has met one’s criterion
reference standard.
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3.9.4 Histogram of Candidates’ Performances

A histogram representing the plotted student scores on the examination is provided
(illustrated below).

HISTOGRAM 1

FREQUENCY 2 2 2 10 10 16 18 18 23 16 17 7 11 2 0 1 1

LR S A e S S S . S
LR S S T S S . T S S N
LR S S T S S . S S S S .
L S A e S S S S . S
LR S T e S S S S S S .
L S T I

* % ok ok ok kX X X
* % ok ok ok kX X X

LOWER BOUND
OF CLASS
INTERVAL 116. 119. 122. 125. 128. 131. 134. 137. 140. 143. 146. 149. 152. 155. 158. 161. 164.

Purpose: If the user finds the previous tabled frequencies too detailed, a graphic
representation will normally help with visually estimating if individuals or groups are
sufficiently different to merit different grades or if atypical cases merit exceptional
consideration.

3.9.5 Overall Test Statistics

Following the histogram, the report specifies the overall test’'s mean, variance, standard
deviation, reliability and standard error of measurement.

TEST STATISTICS
NUMBER OF EXAMINEES 156

TOTAL SCORE:

MEAN 139.16

VARIANCE 76.62

STANDARD DEVIATION 8.75
ALPHA 0.5327

S.E. OF MEASUREMENT 5.9840

Purpose: These statistics for the overall test serve multiple purposes, not the least of which
provides the user with data summarizing the test’s overall difficulty (mean), variability
across examinees (variance and standard deviation), inter item (station) consistency (alpha
coefficient) and a helpful statistic for estimating which examinees’ performances are
sufficiently different to consider then as real differences (standard error of measurement).
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3.9.6 Definitions

Immediately preceding the analysis of each item, a suitable reference source is cited for
further explanations of each of the computed item statistical properties. This is followed by
the definition for each abbreviated statistical term that is used throughout the remaining
report.

GLOSSARY

DIF: Difficulty: overall average performance (expressed in %)on the item
CORR: Correlation between item and total test score

CR R: Corrected CORR between item & total score excluding present item

CON: 95% confidence interval for CR R

IRI: Item reliability index: CORR times the item’s standard deviation

N: No. of examinees in group

INV: No. of examinees without wvalid score on item (i.e., negative or
exceeding the maximum possible)

Est.: Data for those assigned item's mean because of invalid scores

HIGH: P;3 and above

LOW: P,7; and below

TEST SCORE MEAN %: Mean (in %) on total test for individuals achieving

the indicated score range on this item
DISCRIMINATING POWER: The difference between the proportions of the HIGH

and LOW groups having this score
STANDARD ERROR OF D.P.: Standard error of discriminating power

Purpose: IDEAL does not store all possibly relevant item performance properties. Given the
above, the user may find some additional properties that s/he also considers useful.

3.9.7 Item Analyses

The open item analysis program accommodates up to 20 performance groupings (each
printed as a separate column for each item). One additional column also is printed for
specifying the high, medium and low groups’ performances for the overall item.

The following illustrated examples are taken from a statistical report for two stations (item
10 and item 13) in an OSCE that had 20 stations in total.

ITEM 10: DIF=0.688, CORR= 0.341, CR R= 0.202 (95% CON= 0.046, 0.348), IRI=0.424

GROUP N INV range: 1 2 3 4 5 Overall
TOTAL 156 0 0.00 0.01 0.15 0.60 0.24 0.69
HIGH 45 0 0.00 0.00 0.02 0.60 0.38 0.75
MID 69 0 0.00 0.01 0.19 0.55 0.25 0.68
LOW 42 0 0.00 0.02 0.24 0.67 0.07 0.63
TEST SCORE MEAN %: 0 68 70 72 74 70
DISCRIMINATING POWER: 0.00 -0.02 -0.22 -0.07 0.31 0.12
STANDARD ERROR OF D.P.: 0.00 0.02 0.07 0.10 0.09 0.10

ITEM 13: DIF=0.501, CORR= 0.286, CR R= 0.090 (95% CON= -0.068, 0.244), IRI=0.493

GROUP N INV range: 1 2 3 4 5 Overall
TOTAL 156 0 0.03 0.21 0.44 0.23 0.08 0.50
HIGH 45 0 0.02 0.07 0.49 0.31 0.11 0.56
MID 69 0 0.03 0.22 0.45 0.23 0.07 0.49
LOW 42 0 0.05 0.36 0.38 0.14 0.07 0.45
TEST SCORE MEAN %: 69 70 72 73 72 70
DISCRIMINATING POWER: -0.03 -0.29 0.11 0.17 0.04 0.11
STANDARD ERROR OF D.P.: 0.04 0.09 0.11 0.09 0.06 0.11

The first line specifies the (i) difficulty level (average performance, expressed as a
proportion out of 100) for all examinees in this station, (ii) uncorrected and corrected
correlation between the candidates’ marks in this station and in all 20 stations, (iii) 95%

64



confidence interval for the corrected correlated correlation, and, (iv) the item reliability
index.

The second line provides column labels for the subsequent matrix of data. In this example,
the user requested 5 equal percentage intervals (see Section 2.7.1). Note that in the above
two examples the word “range” is specified, indicating five equal percentage ranges: 1 =
(0-20%), 2 = (21-40%), 3 = (41-60%), 4 = (61-80%), 5 = (81-100%). The word “range”
in line 2 would be replaced with “raw”, “n_tile”, or “Z-grp” if an alternate grouping criterion
had been specified by the user. Similarly, the number of performance group columns
printed could be increased (to 20) or reduced (to 2), depending on the user’s specification.
In all cases, one extra column is also provided specifying the overall and high to low group

averages in the station.

In the next four rows of the item analysis matrix, the proportions of examinees in each of
the 5 performance groupings on the station (item) are specified. In the first of these four
rows, the total class performances are cited. For example, in station 10, out of a class of
156 candidates, none obtained a mark of 20% or less, 1% of the candidates received marks
between 21 and 40%, 15% obtained marks of 41 to 60%, 60% obtained marks of 61 to
80%, and 24% of the candidates achieved marks of 81% or above. The overall average was
69% (i.e., the same as the specified difficulty level).

In a similar fashion, the proportions of the top performing students with marks in the 0-
20%, 21-40%,...81% plus groups are listed in the next line. That is, 2%, 60% and 38% of
the students in the top group on the total OSCE had marks in the ranges of 41-60%, 61-
80%, and 81-100% respectively. The following two lines specify the corresponding data for
the middle and low performing groupings. The next row lists the total test averages
(expressed as proportions out of 100) achieved by those within each of the five
performance groups on the item. The last two rows in the matrix provide the discrimination
power and associated standard errors for each of the groups. The station’s overall
discrimination power is the mean difference between the top and bottom student groups
(i.e., .75-.63=.12). That is, this OSCE station had a mean difference of 12% between the
bottom and top 27™ percentile groups. These discrimination values are noted in the last
column which specifies the overall corresponding psychometrics for the five performance
groups on this item.

Purpose: These data help to diagnose if the station has achieved its intended assessment
purpose, the adequacy of the marking scheme or markers and/or how well the skills
assessed by this station were taught. For example, in station 10 the top group on the total
OSCE is increasingly represented as the marks for this station increase. Conversely, the
lowest groups are in greater numbers as marks for this station decrease. Given also that (i)
the overall difficulty was adequate (.69), (ii) the station’s marks are reasonably consistent
with the total examination (CR_R=.202), and (iii) the station had contributed to variation in
the OSCE (i.e., an item reliability index of .424), Station 10 apparently performed well in
discriminating among candidates of varying clinical skills (at least as defined by the overall
OSCE of 20 stations). Further, it would appear that clinical instructors taught this skill
adequately, and students had sufficiently practiced the skill as most performed at a level
that is often regarded as acceptable. However, if the assessed skill in this station was
regarded as essential, the clinical instructor may well be hoping that the item was non-
discriminatory with all students achieving at the highest level.

In Station 13, although the item has similar discrimination power as Stations 2 and 3, 10%
of the top group, one-quarter of the average performers and over 40% of the bottom group
were below what is usually regarded as a minimum standard. The test committee setting
this OSCE is thereby informed that either the markers or marking scheme were too
demanding or that the clinical instruction for this skill was not adequate (e.g., instruction
limited to a demonstration and thus the skill was only observed by some candidates, some
candidates had insufficient access to appropriate patients, inadequate time was scheduled
for some candidates to practice the skill).
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3.9.8 Difficulty Plots

If the user requests difficulty plots, these will be included in the printout (see the following
examples). Similar to the default used for generating the soft copy psychometric file (which
is read by IDEAL), the performance groupings on the item are always quintiles (and used as
the vertical axis). Difficulty level is always used as the horizontal axis.

PLOT OF TEST SCORE GROUPS (Quintiles) BY ITEM DIFFICULTY
The sizes of the quintile groups from ‘Highest’ to ‘Lowest’ are:
ITEM 2
Quintile:
Highest- X
4 x
37 X

2nd_ X

Lowest- X

ITEM 3
Quintile:
Highest- x

ITEM 13
Quintile:
Highest- x

Lowest- X

DIFF= .0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0
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Purpose: Although one can deduce much the same information from the previously
discussed item analyses matrices, these plots enable the user to visually and quickly
determine if the item is performing as required. For example, in item 2, the difference in
average performance of the top quintile on this item is only marginally better than the
bottom quintile group, with all candidates performing in the range of 70 to 79%. In contrast,
in item 3, the plot reveals that the item had much more discrimination power especially
when contrasting the top and bottom fifths of the class (i.e., first quintile (Q;) = .43 and Qs
= .9). Except for the bottom fifth of the candidates, the item was adequately answered or
performed. Clearly, remediation needs to be considered for the bottom group, especially if
the skill or knowledge being assessed relates to core material.

In the final example (item 13), it is likely the item (or station) has inherent problems and/or
the instructional coverage for the assessed knowledge or skill is in question. Two of the top
three groups perform more poorly than the bottom two groups. Closer examination of the
item (station), the scoring scheme or markers, or the teaching of the assessed content/or
skills may reveal why this unexpected distribution occurred.

Finally, if the user requested difficulty plots, an overall difficulty by correlation plot is also
printed. In the following illustrated plot, the relationship of the items’ difficulty levels are not
strongly related to their consistency with the total test (OSCE).

CORRELATION X DIFFICULTY CHART
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* *
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* *

* 8 *

* *
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3.9.9 Interpreting Results Based on Performance Groupings

IDEAL’s open item analysis reports are non traditional as they are based on a continuum of
the candidates’ performances on a constructed response item, rather than the binary
measured responses of candidates in selecting one choice from a given set of options within
a selected response item.

In reference to the candidates’ performances measured as a continuum for each item, the
user has options how these will be represented when analyzed, i.e., in (i) raw scores, (ii)
raw score ranges, (iii) percentage ranges, (iv) percentile ranges, and (v) Z-score ranges.
For options 2 to 5, the range of measured performances can be grouped into equal or
unequal intervals. By default 5 equal percentile ranges are the default (i.e., quintiles).

Open item analysis reports based on raw scores, raw score ranges and percent ranges are
more easily understood as the marks are regarded as the absolute performances of the total
class (as well as the top, middle and bottom candidates when defined by the total test mark
or by a user supplied reference standard).

However, in using percentiles (or Z-scores), one may find that in real life assessments, the
reported item analysis matrix may have more candidates being captured in the lower most
percentile groups (than found with raw scores or percent groupings). The reason is that
percentiles (and Z-scores) are determined using relative performance, not absolute
performance, criteria.

In the example of an OSCE station with a maximum of 10, very few (or even no) candidates
may be awarded a mark of only 0 to 2 (or the equivalent to being placed in the 0-20%
range). However, it is possible that these same candidates with marks 0 to 2 would lie
within the P;.,o range (i.e., whenever 80% of the group performed better).

Whether or not the candidates with marks of 0 to 2 would also be captured in the lowest Z-
score range will be determined by both the overall average performance and the standard
deviation of marks that are awarded to candidates for the station. When within item
variation is relatively small and an overall average is very good performance, it is more
likely that the lowest Z-score category will include these candidates with very poor raw
scores (or even those with marks of 3 to 4). Conversely, candidates with high scores (e.g.,
8-10) will be included in the highest Z-score group only if the overall candidates’ marks vary
little and the assessed skill is very challenging (i.e., more difficult).

In deciding which of these various performance formats might be more appropriate to use in
reporting item analyses for constructed response items, the following guidelines may be
useful.

(1) Use of raw scores and percentages are appropriate if one can assume the
candidates’ assigned marks (e.g., for a MEQ, OSCE, or SAQ) are a fair, reliable, and
an accurate representation of the candidates’ knowledge or skills. These criteria are
usually met when the marking scheme is well formulated, inter and intra marker
reliability is good, and the assessment material has good content validity.

(2) Use of percentiles are more appropriate, if one only assumes that the assigned
marks correctly order the candidates along the knowledge or skill continuum (i.e., (i)
the marks do not necessarily represent the true amount of ability, and (ii) the
apparent degree of differences among candidates is not necessarily accurate).
These conditions can exist if different essay markers are used with some being
lenient and others more demanding as they mark the essays, and where some
markers assign a wide range of scores while others cluster their marks near to the
passing grade. In a similar manner, if the OSCE station inadequately simulates real
clinical practice, the candidates may be advantaged or disadvantage in terms of how
they are able to demonstrate their true level of skill as rated by the observers.)
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(3) Use of Z-scores is appropriate if one can assume the standardized distances
between assigned marks for candidates is relatively acceptable (i.e., one can
assume that not only the rank order of the candidates is correct but also that the
indicated distances between candidates is also meaningful). Despite this however,
one has less confidence in how well the marks represent the candidates’ true level
of ability. Assessment conditions such as this are illustrated by an OSCE station that
uses a specific, easily followed marking scheme, and thus the markers are able to
consistently apply the suggested marking scheme. Notwithstanding this latter
advantage, the station as a simulation still imposes artificial restrictions on how well
or poorly the candidates can represent their clinical skill as would be performed in
an actual practice setting.

In summary, the first interpretive point to remember is the following. In using percentiles or
Z-score ranges as performance groupings, the groups are defined using relative criteria (i.e.,
normatively), and are not based on the candidates’ absolute marks (or the equivalent in the
form of a percentage).

The second point to consider is that creative use of unequal ranges for raw score,
percentage, percentile or Z-scores ranges can yield item analysis matrices which include
candidates in almost all performance ranges. However, there is no theoretical reason that
all performance levels should capture at least some candidates. This is particularly the case
whenever criterion reference assessments are being conducted. The use of unequal
performance ranges can be practically useful, however, such as matching one’s chosen
standard setting criterion, aiding decisions in relation to the assignment of grades, and
helping to determine if exceptional candidates may require remediation or deserve special
recognition.
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