Proceedings of ASBBS Volume 18 Number 1

Using Excel’s Pivot Table Function to Examine Electronic
Exam Results

Robert D. Slater
University of North Florida

Anita Reed
Texas A&M Corpus Christi

ASBBS Annual Conference: Las Vegas 947 February 2011



Proceedings of ASBBS Volume 18 Number 1

Introduction

The introduction of electronic testing methods into higher education has helped instructors to
speed up creation of exams, grade exams, reduce the opportunity for students to cheat, and now to receive
more information regarding performance on each question. Traditionally professors key in on factors such
as the overall exam average or percentage scoring on each question. When looking at the overall exam
average there is a chance professors are missing information regarding details on individual questions that
may help them become better test writers. Even when individual question statistics are available, those
numbers may not tell the entire story regarding the question’s effectiveness.

This paper introduces a method to examine electronic exam results using Excel’s Pivot Table
function. This methodology applies to any course where multiple choice tests are given, especially if the
exams are given and answers are collected in an electronic format. Performing an electronic analysis of
exam results allows professors to cross tabulate each question’s effectiveness with the performance of
students and to identify questions where students have performed poorly. Questions where students have
performed poorly may fall into one of several categories: 1) incorrectly keyed answers, 2) confusing text,
3) content that was not covered during class, or 4) higher level questions. Using Excel’s Pivot Table
function allows professors identify and categorize these questions before presenting the test results in
class. Knowing about bad questions before an exam is reviewed in class can save classroom time and
effort.

In this paper | will use Exam results from Blackboard 9.0, a popular electronic course delivery
module. The results of the exam will be downloaded into an Excel spreadsheet and then analyzed using
the Pivot Table function. The results will be simultaneously analyzed by student performance and
guestion performance.

To analyze results using the Excel we must first download and save our results in an Excel
manner. In this example, a multiple choice exam was previously administered in Blackboard. The results
will need to be downloaded from the grade center. From within Blackboard, open the grade center.

Course Tools
Course Links

Evaluation
Esrly Warning m
Grade Certer

Perfarmance Dasthoard
Tracking Reports

Then find the exam you wish to analyze.
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At the top right of the column you wish to analyze, click the dropdown box, then select
Download Results.

x|
Quick Column Information |
Edit Column Information
Column Statistics
Clear Cell Modified Irons
Setas External Grade
Attempts Statistios
Download Results
Clear Atternpts for All Users
SortAscending
Sort Descenting
Hide Column

From the Download Results page, select the “Comma” delimited format for Excel. Then make
sure you select the Format of Results “By Question and User” and download “Only Valid Attempts”

1. Download Results

Selectthe delimiter type for the downloaded results for this test. Comma-delimited flles (C8Y) have data items separated by
commas. Tab-delimited files (¥LS) have data items separated by tabs. Both are commoan types of data files and can be opened
in most editing software. ¥LS tab-delimited files can be opened directly in Microsoft Excel. CSV camma-delimited files need to be
imported for use in Excel

@ Comma *——_
O Tah

Guestion text and results will download for all gquestion types. Unsupported guestion types will be noted

Choose a download farmat. The farmat listed By Userwill include all ofthe questions for a user in one row. The format listed By
GQuestion and User will list each question for each user in a separate row. Choose the farmat By Question and User for
assessments longer than 40 guestions.

All attemipts for this itern may be downloaded under All Atempts. Downloading Only Valid Attermpts will justinclude the atternpt
that is being graded. For example, ifthe grading option is Last Atternpt then only the last attempt will be provided. If the Grading
option is Average, all attempts will be provided

O By User -____* @ By Question and User

& Only Valid Attempts ‘ O Al Attempts

Format of Results

Atternpts to Download
You will then be asked to save the file. Click on the Save button.

File Download

Do you want to open or save this file?

E:‘ j Mame: Exam_I_Spring_2010downloadlong. csy
[, Type: Microsoft Office Excel Comma Separal alues File
From: blackboard,unf.edu

Open ] [ Save ] [ Cancel

harm your computer. IF you do not trugt the source, do not open or

@ Wwhile files from the Interet can be useful, some files can patentially
save this file. What's the risk?

Save the *.csv file somewhere you will remember for instance in the My Documents folder. Once
you have the file saved, open Microsoft Excel and select the Open option from the ribbon.

@
i

>
/ Gpen
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Find the folder where you saved your file. Microsoft Excel defaults to only looking for Excel files
so when you find the folder, you need to change the type of file Excel is looking for. Change the “Files of
Type” option to “All Files (*.*) as seen below in the picture.

L
File: narne: |

Files of type: All Files (*,*) =

Select your file in the folder and click Open. My file was named
Exam_|_Spring_2010downloading.csv.

| [y Test

| E,.jh EEZ:-:Z arm_I_Spring_2010downloadiong. csy

The file is in a comma delimited format. We will need to tell Excel a bit about our file before we
can work with the data. Select the data type “Delimited” in the Text Import Wizard box then select Next.

Text Import Wizard - 5tep 1 of 3

The Text Wizard has determined that vour data is Fixed Width.

If this is correct, choose Mext, or choose the data type that best describes your data. 1
Criginal data kvpe

]
Choos M data: i
Characters such as commas or tabs separate each field, s

(O]

() Fixed width - Fields are aligned in columns with spaces between each field,

Stark import at row: File origin: |Wind0ws (AMSI) w

Preview of file C:\Documents and Settingsin006318584 My .. \Exam_I_Spring_2010downloadlong. csw,

1 ["Tsername","Last Mame","First Name","Question ID", "Question","Answer" "Dq#
[z |'no0450100", "Ross", "Ibnijah", "Question ID 1","
2 |"n00450100" ,"Ross" , "Ibnijah" ,"Question I Z2","

0 00450100", "Ross", "Thnijah", "Question ID 3" ,"
"nUU‘-ISDlUU","RDSS","I}JnijSh","

<

This results when a subsys
Factsz that are collected,
Information that does not
Question ID 4", "A decision that is repetit]sw

>

Then add “Comma” as one of the Delimiters in step 2 of the Text Import Wizard and then click
Next.
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Text Import Wizard - Step 2 of 3

This screen lets you set the delimiters wour data contains. You can see how your text is affected in the preview
belovs,

Delimiters
Izb
] Semi

“ [ Treat consecutive delimitsrs as one

Text gualifier: | ~
Dg:ace
[ other:
Data preview
Sername ast Name [First Name fQuestion ID uestion e
00450100 [Ross brnijah nmestion ID 1 [This results when a subsysten
00450100 [Ross brnijah nestion ID £ [Facts that are collected, rec
00450100 [Ross bnijah uestion ID 3 Information that does not omi
00450100 Ross brnijah uestion ID 4 decision that is repetitive]w
< 4
[ Cancel I [ < Back. ] [ Mext = ] [ Einish ]

For step three of the Text Import Wizard just click “Finish”.

Cancel < Back

Our data should now appear in Excel. Examine the data, we have columns with Last Name,
Question ID, Question Text, Answer Text, the possible points and the autoscore the user received.

A B C D E F
1 |Last Name QuestionID Question Answer Possible Points Auto Score
2 |StudentA QuestionID1 This results wh Goal congruenc 1.67 1.67
3 |Student A Question ID 10 Businesses usu turnaround doc 1.67 1.67
4 |Student A IQuestion 1D 11.|The general leccontrol account 1.67 1.67
1= CHiarlmms 0 Pirmetimam IN 1Y Nem momaberas] cmmimmmm e A 1 87 187

We want to put this data in a Pivot Table. Click on the Insert Tab from the menus at the top of the
screen. Next click on the PivotTable option as seen below.

@)\ 9>
=
Home Insert ge Layout Formu

i e BB P 3=

PivotTable Table Ficture Clip Shapes Smartart

- Art -

Tables Illustrations

| B4 -0 fx | auestic

Go ahead and accept the default table or range. (Your cursor should have been inside the data in
the table).

Create PivotTable [
Choose the data that you want to analyze
() select a table or ran;
TablejRange:

© Use an external data source

Choase where you want the PivatTatle report to be placed
() ew Worksheet
(O Existing Workshest:
Location: =
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We need to enter the data into the PivotTable that we would like to see. For this example we need
the Question ID, Last Name, and Auto Score. Click and drag the Last Name field from the top box to the
Row Labels box below. Then click the Question ID field to the Column Labels box. Last click the Auto
Score field and drag it to the Values box.

PivotTable Field List v X

Choose fields to add to report:

Last Name
[¥] Question TD
[[]Question
[CJanswer
[[]Possible Points
[¥] Auto Score
[Manual Score

Drag fields between areas below:

“ Report Filter 7 column Labels
/w Question ID 7
1 Row Labels Z  Values
Last Name = Sum of Auto ... *

o

[] pefer Layout Update

We want to sort our exam results so our students grades are filtered with the high scores on top
and the low scores on the bottom. In the far right column, select one of the data points in the Grand Total
column, then right click and select the Sort option. Select the sub option to sort the data Largest to
Smallest.

BJ BK BL BM BN 80 | Wpwotrables
Calibri =11 «~ A A" $ - % o+ F Choose figld:
JE— [¥]Last Na1
B J = iii~ Jy - A - %0 00 (7 )
Grand Tot = (" e []Questio
[Question
53| Copy [JAnswer
% Format Cells.. [(JPossible F
Number Format... =| [Ylautosc
[(Manual 5
£l Refresh
EE sort » | 40 sort Smallest to Largest
7T >-< i Femove “Sum of Auto Score” i Sort Largest to Smallest
10
90 Summarize Data By ] More Sort Options...

We would also like to see the exam results sorted by question performance in a right to left order.
This allows us to see the questions where students performed poorly at the bottom left of our table. Find
the last row of the table and click somewhere in the Grand Total row. Right click on any cell in this row,
then select the Sort option with the Sort Smallest to Largest option. This will show the results of each
guestion with the questions where fewer students responded correctly to the far left of our table.
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31 |StudentB
32 |Student G
33 |Student A
34 |Student B4
35 |Student B2
36 |StudentQ
37 |Student A3
38 |Student X
39 |StudentR
40 |Student P
41 |StudentH
42 |StudentY
43 |Student B1
44 |Grand Total

1.67 1.67 1] o 1.67
53 | Copy 0 1.67
'_"*’f‘ Format Cells... 1.67 o

Number Format... o o

B | Remresn \ 167 167

Sort b | ZFT Sort Smallest to Largest
>( Remaoye “Sum of Auto Score” il Sort Largest to Smallest
Summarize Data By » More Sort Options...
#Z | show Details 1.67 0
% Walue Field Settings... 0 0
PivotTable Options... 0 0
5| Hide Field List 0 0
40.08 41.75

Volume 18 Number 1

As you can see by the example below the students results are sorted by overall performance top to
bottom. (For this example | changed the point values to 1 instead of 1.67) So the students with the highest
possible scores out of a perfect 60 appear top to bottom and the questions with the lowest overall
performance appear left to right. As we can see in the example below questions 45 and questions 16 were
two questions where it appears students performed poorly as only 5 and 7 students answered these
guestions correctly. Further examination of the data in the table shows that even though only five students
answered question 45 correctly, all five of the students were “A” students. This question was a valid
guestion to determine students with a better understanding of tougher material. Question 16 also appears
to be a valid question as most of the top students who scored 50 or above out of 60 also answered this

question correctly.

Sum of Auto Score Column Labels | =

3

4 Row Labels
5 |Student A7
6 StudentN
7 | Student ¥
8 StudentM
3 Student A9
10 Student A8
11 Student|
12 Student B3
13 Student A4
14 Student B4
15 Student B2
16 Student A3
17 Student H
18 Student B1
19 Grand Total

Summary

-1 Question ID 45

N o o o oo 0 Q0 O O kB = =

Question ID 16 Grand Total

60
59
58
37
37
54
52
50
30
43
47
45
36
26

[

b == I == == == == T == B I O e T R = T

Using the Excel PivotTable function allows us to examine question performance by student and
to determine if questions might have been poor questions or good questions with discriminate validity on

more difficult learning concepts.
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