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Who this guide is for
This guide is for academic staff and anybody involved in the marking of MCQ assessments or analysis of paper-based questionnaires.
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1	Introduction

[bookmark: _Toc211676533]The optical mark reader is a device able to detect pencil marks on pre-printed forms and is similar to the technology used when people select their lottery numbers.  It may be used to automatically mark MCQ type tests and also gather results from questionnaires that involved fixed responses.  The results of a scan may be reported in a number of ways: By question, by candidate etc 

2	The Hardware

[bookmark: _Toc211676534]2.1 Scanner
[bookmark: _GoBack]The Faculty Scanner is located in Rm G24 (next door to the GIS suite) and is connected to a networked PC, Figure 1.  Pre-printed sheets are inserted print-side down for single side scanning.  Double-sided scanning is also possible.

[image: Image012]

Figure 1 The scanner 

[bookmark: _Toc211676535]2.2 	Sheets
The associated software recognises two sheets: 

· An ‘EDPAC’ sheet that has been used previously within the Faculty. This is used in conjunction with the Multiquest software.  This sheet is referred to as Ed120.dec by the software and further copies can be ordered through DRS – Check with your School Office as there may be existing arrangements for the purchase of these forms. Thanks to the cooperation of Speedwell, this sheet is accepted by the new Faculty scanner and the PBS scanner (7th floor of Byrom St).

· A double-sided blank questionnaire pro-forma (with space for 40 questions, introduction and notes after the last question).  This may be overprinted for use with the Speedquest software.  The sheet is referred to as sqS1719 by the program and the Faculty has up to 3000 sheets available for staff who want to experiment with this approach. When this supply is exhausted, further sheets may be ordered direct from Speedwell, Phone: 01933445820.
	Speedwell Computer Services  
	The Old Granary, Grange Farm  
	Irthlingborough Road, Wellingborough, NN8 1RG  
  	Fax: 01933445829  


Individual Schools may contact Speedwell at the address above and ask for bespoke forms to be designed.  At 2007 prices, this costs ~£200 for a single sided sheet in the first instance, and after that only normal printing costs (~£20 per 1000 sheets) would be payable.

[bookmark: _Toc211676536]3	Obtaining the Multiquest and Speedquest Software

Thanks to the cooperation of CIS, this software is available over the network and can be installed on any networked PC with relative ease.

Start > JMU App Player > Multiquest

This creates a folder on your M Drive called ‘SCS Optical Mark Scanner’.  This is set as the default directory for the program. Thus, any data collected by scanning in Room 234 can be interrogated on the PC in your office, or indeed any networked LJMU PC. 

[bookmark: _Toc211676537]4	Marking MCQ tests using the Scanner

[bookmark: _Toc211676538]4.1 	Booking a slot	
Please contact Neil Jones N.Jones@ljmu.ac.uk or Karen McCormack K.M.Mccormack@ljmu.ac.uk on x2429 to book slot.
[bookmark: _Toc211676539]
4.2 	Setting Up	
You will need to take the following to the scanning room:
· The EDPAC sheets completed by the students 
· An EDPAC sheet with correct answers filled in and candidate number 00000000
· An eraser
· A HB Pencil
· Class list including registration numbers (optional)

Blank EDPAC sheets and sticky white labels may also be needed and they are available in Rm 234.

	The display on the Scanner should be on, Figure 2.  The display will continue to read ‘not ready’ until the software has been opened and the appropriate stage has been reached.

[image: Image013]		[image: Image014]

Figure 2 Scanner display before (left) and after (right) a correct answer EDPAC sheet has been are placed in the feeder.

Open the Multiquest software (Section 3) and click New from the main toolbar.  The dialog box shown in Figure 4 appears.  The only Multiquest sheet available is EDPAC 120 Question A to E and this is selected: Click New to activate the fields shown on the right-hand side of Figure 3.  Enter a name for your test and the number of responses (i.e. the number of questions in your test). The recommendation is that the name adopts a consistent convention e.g. 201415_5005CHACAP.  Once entered, use CTRL+C to copy this name to the clipboard. Other fields can be left on default. Click Save & OK. 
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Figure 3 Multiquest test set-up dialog box

You may ignore the ‘Cannot save OMR settings’ warning whenever it appears.

You will then be prompted to pick a location and name for the response file that will be generated after the sheets are scanned.  Click CTRL+V to paste in the Name that you entered in the previous dialog, Figure 4. 

By default, the folder location is at: 
M:\SCS Optical Mark Scanner\Multiquest\Multiquest Data
This will enable the results of scanning to be analysed subsequently, on a networked PC. 



Figure 4 Select Name and location of response file
[bookmark: _Toc211676540]
The scanner will not report an error if sheets are fed-in in the wrong orientation. Check all sheets are facing the same way before insertion into the scanner. The easiest way to do this is to examine the collective edges of the sheets. They should be black bars on one side and white on the other. Also, rifle through the sheets with your thumb to reduce the chance of sheets sticking together.

4.3 	Entering Correct Answers
Click ‘Capture’ on the Speedquest toolbar and you will be advised that the system does not know what the correct answers are.  Click yes when asked to ‘Define these now?’  The easiest way to enter correct answers is to place the EDPAC sheet with the correct answers face down in the scanner feeder and click on the ‘Capture’ button, Figure 5.  Again, other fields can be left on the default setting.  In the example shown, the correct responses to question 1 to 5 are A, B, C, D, and E, respectively. Click OK when complete and the system is then ready to accept student responses.

[image: ]     [image: ]

Figure 5  Capture correct responses interface: Before (left) and after (right) successful correct answer capture.

[bookmark: _Toc211676541]4.4 	Scanning Students’ Work

The software does not report an error if sheets are in the incorrect orientation. They should all be header down, face down in the scanner.

There are two principal problems encountered when scanning.  The first is that the student has failed to correctly enter their candidate number.  You may see a warning like the one shown in Figure 6.  This message indicates that the first digit of an 8 digit character number (represented by ‘>’) has not registered.  You will need to use an HB pencil and eraser to clarify what number was intended (Hence the recommendation that you have a class list of registration numbers to hand). Alternatively, and if the candidate number field is completely blank, write in candidate number 00000001 if the student has entered their name correctly on the form and could be identified in that way.  The next time this same problem occurs, enter candidate number 00000002.

[image: ]

Figure 6 Invalid Candidate Number warning

Unfortunately, if the candidate number is not correctly registered, the sheet will not be scanned at all.  This causes problems if the candidate has entered an ambiguous candidate number in pen e.g. 2 marks in the same column of the sheet.  In this case, apply a white label over the candidate number region to obscure any marks you do not want to be scanned.  In Figure 7, for example, the student entered black marks in at ‘7’ and ‘8’ in the third column. The ‘8’ is obscured with a sticky label.



Figure 7 Use of Sticky label to obscure incorrect candidate number entry.

Note: At any time you can click ‘Done’ and then subsequently re-start the scanning by clicking ‘Capture’.

The second problem is that a response to a particular question is ambiguous. In the example below the following responses were entered onto the EDPAC sheet:

Q1 A and E
Q2 Blank
Q3 A (dark) and E (faint)
Q4 B
Q5 C

This resulted in the error message shown, Figure 8.  The tutor now has the option to manually input the student’s intended response into the interface by reviewing the EDPAC sheet itself.  If it is not clear what the student intended, then the response should be left as an error (> or <). This same interface can be used for editing if the student entered their name incorrectly e.g. Joe Bl<ggs.

For sheets with ambiguous question response(s), keep clicking ‘Next Error’ until the button is greyed-out and all issues have been addressed.

If the ‘Next Error’ button is greyed-out but the system reports that the sheet still has errors then these errors must be in the student’s name.

If you are not sure whether or not a sheet has been scanned, put it through again.  You will be asked to reject the existing record or replace it if a sheet with the same candidate number has already been through.
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[bookmark: _Toc211676542]Figure 8 Ambiguous Question response interface

The automatically attempt to ‘grab’ sheets placed in the scanner during the ‘capture’ process and this can result in mis-feeds. If you do not wish this to happen, click ‘Done’, to rest the scanner, fill up the hopper with sheets, then re-click ‘Capture’. 

4.4 	Reviewing the results

Upon clicking ‘Done’ the software tabulates the Candidate numbers scanned, along with the surnames obtained from the ‘Candidate Name’ section of the EDPAC sheet, Figure 9.  The software does not report an error if the candidate name section is left blank.  

[image: ]

Figure 9 Table produced when scanning is ‘done’.

Clicking on the ‘Print’ button will allow you to review the responses from students. 
· Select ‘Candidate listing’ and ‘Print to File’ to create a PDF of the raw scores for each student. 
· Optional*: Select ‘Item Analysis Report’ and ‘Print to File’ to create PDF the statistics for each question.  
*External examiners have indicated previously that they appreciate a copy of this report.  It reveals, for example, any questions that have an unusual response profile.  An unusual profile would result, for example, if ‘weak students’ in the overall bottom quintile (5) performed better in a particular question than ‘strong students’ in the overall top quintile (1).  

At this point, you may now exit the software and return to your office.

The PDF files that you have saved can be opened on any networked computer and can be found at:

M:\SCS Optical Mark Scanner\Multiquest\Multiquest Data

To export student scores to Excel:
· ‘Print to File’ to save as a PDF and note the location
· Open the PDF file within Acrobat
· File > Save As other > txt file
· In Excel > Open (select text files)
· Using the text import wizard select:
· Step 1 of 3, Delimited
· Step 2 of 3, Tabs and Spaces
· Step 3 of 3, Finish

If this procedure works as it should, you should obtain something like the spreadsheet shown in Figure 10.




Figure 10 Excel File containing Candidate numbers, raw scores, surnames and initials.

[bookmark: _Toc211676543]

5	Analysing Questionnaires using the Scanner

This is possible using the Speedquest software and the dedicated pro-forma.  There are a few key considerations:

· You must over-print these forms with the questions and response names you wish to use – Photocopying is not recommended because (even at 100% reproduction) the final image is slightly smaller or larger than the original.
· The forms can be only be printed at the top of page 1, bottom of page 2, and within the boxed/shaded areas (though not within the area immediately surrounding the response boxes), Figure 11.
· 	The Speedquest software allows you to control the printing precisely so that the correct areas are printed by a trail and error procedure – This is a major part of the system set-up.


	
4002DFPHAR Module Evaluation


	Please mark your responses by filling in the appropriate boxes like this
Using an HB pencil or black pen ONLY. Do NOT tick, cross or circle.
	X
	X
	X
	X
	X

	Q1 In my opinion, the course was well organised
	Strongly disagree
	
Disagree
	
Neutral
	
Agree
	Strongly Agree

	
	
	
	
	
	

	Q2 I enjoyed the module overall
	
Yes
	
No
	
	
	

	
	
	
	
	
	



Figure 11 Example overprint of Speedquest S1719 form.  Main column headings, X, may also be overprinted if all responses are the same throughout.

Philip Denton
Associate Dean (Education)
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Figure 3 Multiquest test set-up dialog box

Click Save & OK and you will be prompted to pick a location and name for the response
file that will be generated after the sheets are scanned, Figure 4. By default, this is at:
M:\SCS Optical Mark Scanner\Multiquest\Multiquest Data

This will enable the results of scanning to be investigated subsequently, on any networked
PC. Click CTRL+V to paste in the Name that you entered in the previous dialog.

Savein: | ) Multiquest Data vI + @ kB
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| test.RES

L)

File name: 201415_5005CHACAP
Save as type: |Response Files (*res) & Cancel |

Figure 5 Select Name and location of response file
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Liverpool John Moores University- School of Pharmacyand Chemistry

SpeedwellMultiquestReport

File: 07ch2018

CandidateListing - by CandidateName

07CH2018

Exam: Mean: 12.3 -41.10%St. Dev.: 2.16 -7.20%Candidates: 6

CandidateRaw Score Grade CandidateN

98682200 14ATKINS H

91579000 12BRADSHAWE

98605500 15CRUTHERSF

96336300 13DAVIES V

96845700 9ENTWISTLEG

99334700 11FIELDS SD
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