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Introduction

ISCUS (Individualised Statistics Coursework Using Spreadsheets) is a tool that enables you to
allocate a unique subset of a large data set to each of your students, typically as part of an
assignment. The data subset is determined by a five-digit PIN number, e.g. the last five digits of the
student’s University 1D number.

The motivation is twofold:
o to deter plagiarism (primary motivation),
o to make the assignment more interesting and challenging (secondary motivation).

Different levels of sophistication are possible in setting data-based assignments:

Level | Data allocation Potential for plagiarism
0 Students all given identical data Nothing to stop two students submitting
identical assignments
1 Students each given a random sample of | Two students could use the same spreadsheet
fixed size n from the same variables to analyse their data
2 Students each given a random sample of | One student need only make minor
random size n from the same variables adjustments to another student’s spreadsheet,

but can probably still copy their report with
only minor editing

3 Students each given a random sample of | One student need only make minor
random size n from the same variables adjustments to another student’s spreadsheet,
from a randomly selected stratum (e.g. can copy their introduction and methodology,
each student gets data from a different but conclusions will probably be very
country) different

4 Students each given a random sample of One student need only make minor
random size n from a fixed number k of adjustments to another student’s spreadsheet,
randomly selected variables (unless the can use the same methodology, but
dataset is huge, some students will still introduction and conclusions are likely to be
receive the same variables) very different

5 Students given an entirely different Students can only share methodology, but one
dataset student can still ask another to do the whole

assignment for them

ISCUS is not needed at Level 0, and cannot be used at Level 5. Its facilities are designed with
levels 1-4 in mind.

The problem for the teacher is that as the level of sophistication increases so does the time taken to
mark the assignments. At Level O the teacher can use a single answer sheet to check all
assignments. At Level 5 the time taken to check and mark each assignment would be prohibitive.
ISCUS provides two facilities to assist the checking and marking of students’ work:

e selected key outputs for each student’s dataset — e.g. counts, means, correlations,

e aprinted analysis of each student’s dataset, based on a pre-prepared template.
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Getting started

To operate ISCUS requires the following:

1. Access to the spreadsheet RDG.xls.

2. Access to a source dataset, either stored in an accessible Excel spreadsheet, or copied to the
clipboard from some other package (e.g. Minitab) but in a format that can be pasted directly
into an Excel spreadsheet.

3. Either a decision to allow any (positive) five digit PIN to be used, or access to a spreadsheet
containing PINs (first column) and associated student names (second column).

Warning: Enabling Macros
It is possible that some users will be unable to run the data generator owing to their macro security
setting in Excel being set to High. To change the security settings:

e Open Excel and from the main menu select Tools > Macro > Security.

e Select the Medium security setting, then OK.
This will allow users to choose whether or not to enable macros.

Example 1 Student data only
It is assumed that you have a dataset stored in a file called MyData.xls.

e Start Excel and select File > Open from the main menu. In the dialog box that appears choose
to view Files of type: Excel (*.xls) and in the Look in box navigate to the folder containing
RDG.xls. Click on this file and then Open.

e Select Enable Macros otherwise the Wizard will not work.

Data Generator Program

Before using this program you must have a source dataset available.
The dataset may either be stored in another spreadsheet fram which
this program will copy it, or you may copy the dataset to the Clipboard
prior to running the Wizard.

Flease read the accompanying Operating Instructions before use.

Click here to run the Myizard

e Click on the grey button to run the seven-step Wizard.
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Step 1

Click on Data stored in spreadsheet and
then on the Open file button.

Navigate to the appropriate folder and open
your data file MyData.xls.

Click inside the box headed Select the
sheet (and range) containing the data,
then use your mouse to highlight the data
range to be used as your source data set —
we suggest A1:H51 would be adequate for
this exercise.

Click on Next.

A message will confirm the size of the
dataset.

Step 2

Accept the default setting of Allow any 5
digit PIN.
Click on Next.

Step 3

Click on the Same sample size for each
student option and enter 30.
Click on Next.
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Step 1 of 7 - Source Data x|

Data can either be retrieved from the clipboard or
fFrom a file nok currently open

" Data copied to clipboard

{*' Data stored in spreadshest Open File |

Select the sheet (and range) containing the daka

-
Mek |

| sheetigagt:Hys1]

Zancel |

Step 2 of 7 - Student PINs X|

i pllow ary 5 digit PIN

" Check PIN against list

List af PINs/Mames stared|in file: Dpen file

Select the sheet (and range) containing the PINs/MHames

| B

Back |

Zancel |

Step 3 of 7 - Sample Size x|

¥ Same sample size for each student a0

£~ Random sample size for each student

I—
Between I—
I—

A

Cancel Back. Mexk
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Step 4
e Accept the default setting of all columns.
e Click on Next.

Step 5

e Accept the default setting of None under
Stratify using levels in column.

e Click on Next.

Step 6

e Accept the default setting of Student data
only.

e Click on Next.
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Step 4 of 7 - Choice of Colur x|

Student data is ko be drawn From:

" all calurns
£~ & random seleckion of I columns
" a selection of columns as structured below

Struckure == Selection ==

Cancel

Back. |

Step 5 of 7 - Choice of Rows x|
Stratify using levels in colurmn m

= Sample From alllevels

£ Sample from I randomly chosen [evels equally or
™ proportiomately

" lse weights Lewvel Weight
| | |
Zancel | Bark. |
Step 6 of 7 - Mode of Opera x|

¥ Student data only

" Student data and questions in File:

Cpen file |

" Key answers for beacher

™| Hide data

Dpkians == |
{” Teacher answers template in file:

I I Frint far all PINS

Cancel
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Step 7 Step 7 of 7 - Protect and x|
e Click in the checkbox to enable password

protection of the student data generator.
e Enter the password stars.
e Click on Finish. Passwiord (max. 10 chars) I stars]

e You will be presented with the usual Excel
Save As dialog. Choose to save the file
under the name STARS1.xls in some
appropriate folder.

¥ Password pratect workboak

Cancel | Back. | Firish |
_ _ Microsoft Excel x|
e After a short delay the Wizard terminates.
e Click on OK to close the program. Wizard terminated successfully and will now close,
04

What the program has done is to create a new program called STARS1.xls which is used by the
students to generate their personalised datasets.

To try it out:

Open the file STARS1.xls.

Click on Enable Macros, otherwise nothing will work.

Type any five digit PIN number into the blue box and press the Enter key.
Click on the Create Data button.

Data Generator Program

1. Please type your five digit PIN number into the blue box and press Return.

PIN (e.g. 05678): 12345

2. MNow click on the Create.Data button below.

Create Data

F3. This may take a minute or two

e After a short pause, a new spreadsheet of data with a default name (e.g. Book1) should appear
and the STARS1 spreadsheet should have disappeared.
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e Run STARS1.xls again with a different PIN and another new spreadsheet (e.g. Book2) will be
created. Compare Book1 and Book? to satisfy yourself that a different sample has been
created.

e Run STARS1.xls again with your first choice of PIN to check that you get the same data as you
did the first time you used that PIN.

e Open STARS1.xls again and check that the workbook is protected. You should not be able to
unhide the hidden sheets using Format > Sheet > Unhide.

e If, for whatever reason, you needed to access any of the hidden sheets then (without entering a
PIN) you could use Tools > Protection >Unprotect Workbook and enter the password stars to
unlock the workbook. Using Format > Sheet > Unhide you should now be able to access the
hidden sheets Teacher, Settings and Pins. In this example the Pins sheet is blank, but had you
provided a list of PINs then you might have wanted to edit the list at some later date without
having to re-create the data generator program from scratch.

e The data generator can be re-protected using Tools > Protection > Protect Workbook. The
general advice is always to protect the data generator, although it is not clear what advantage a
student might gain from accessing the hidden worksheets.
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Example 2 Student data and questions

In this example, each student will be allocated two randomly selected columns from the source
dataset in order to carry out a regression analysis. To further personalise the task, the teacher has
supplied a randomised question stored in a spreadsheet file.

Preliminaries

e Start Excel and open the file Questions.xls to inspect it. You will see that the workbook
contains two sheets, one to receive the data from ISCUS and the other containing a randomised
question that contains data-dependent elements.

e Select the Data sheet. This shows a typical student’s data, with a column of x-values in A, y-
values in B and summary information in columns D and E, including the student’s PIN in cell
El.

e Select the Questions sheet and click on cell G2. In the formula bar you will see that the cell
formula is =Data!B1. This cell is picking up the name of the y-variable in the student’s dataset.

e Click now on cell C5 and examine its formula. This cell is specifying the value of the student’s
x-variable at which a prediction is to be made. It is taking the student’s average x-value,
multiplying it by a factor between 0 and 2, then taking the integer part. The factor is determined
by the number formed by the last two digits of the student’s PIN, divided by 50. The thinking
behind this is that some students’ prediction will involve interpolation and others’ extrapolation.

e Close Questions.xls without saving changes.

Wizard

e Start Excel and select File > Open from the main menu. In the dialog box that appears choose
to view Files of type: Excel (*.xls) and in the Look in box navigate to the folder containing
RDG.xls. Click on this file and then Open.

e Select Enable Macros otherwise the Wizard will not work.

e Click on the grey button to run the seven-step Wizard.

Step 1
e Click on Data stored in spreadsheet and then on the Open file button.

o Navigate to the appropriate folder and open your data file MyData.xIs.

e Click inside the box headed Select the range containing the data, then use your mouse to
highlight the data range to be used as your source data set — we suggest A1:H51 would be
adequate for this exercise.

e Click on Next.

Step 2
e Accept the default setting of Allow any 5 digit PIN.

e Click on Next.

Step 3
e Click on the Random sample size for each student option and enter Between 30 And 50.

e Click on Next.
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Step 4 Column Groupings x|

Click on a selection of columns as
structured below, then click on the
Structure>> button.

Click in the checkboxes to select the
continuous variables AGE through to
DEBT.

Click on Create group, to classify these
variables as Group 2, then OK.

Now click on the Selection>> button.

Select columns ko group

PREY. DEF,

OO

B |
Creake group

« REIRIEE

Cancel K |

Step 4 (continued) Group Selection Strateg X

Accept the default of selecting 0 columns

from Group 1. Use the “spinner” to scroll
to Group 2. GroUp Mo, columns Mo, to seleck

Click on Group 2 to select it, then enter 2 in m z
the No. to select box.

Click on OK to return to Step 4.
Click on Next to proceed to
Click on Next again to proce

Enter number of columns to be selected from each group

Select 0 From Group 1
Select 2 from Group 2

Total selected I 2

Cancel | Ik |

Step 6 Step 6 of 7 - Mode of Ope X]

Click on the Student data and questions

in file option and then on the Open file " Student data only

button. ¥ istudent data and questions in file: §

Navigate to the appropriate folder and open oner Fil ™ Hide data

the Questions.xls file. 5

Leave the Hide data option unselected. £~ Key answers For teacher iz |
Click on Next.

{” Teacher answers template in file:

At this point the Questions.xls file will be

copied into ISCUS and then closed. If you I
later return to this step to change a setting
then you will need to re-open the questions
file.

I Frint far all PINS

Cancel | Back. | Mlexk |

Step 7

This is the same as in Example 1.

Click in the checkbox to enable password protection of the student data generator.
Enter the password stars.

Click on Finish.
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e You will be presented with the usual Excel Save As dialog. Choose to save the file under the
name STARS2.xls in some appropriate folder,
e When the “Wizard terminated” message appears click on OK to close Excel.

To try it out:

e Open STARS2.xls, enable macros, enter the PIN 12345, then Create Data to create a new
workbook of student data and questions.

e Examine the Data and Questions sheets. Note that the “random” cells of the question now
contain fixed values not formulae.

e The idea is that the student now saves this file either to disk or to their personal network folder.

e Try running STARS2.xIs again with a different PIN and check that both data and question are
different.

Note that STARS2.xls is free-standing and is not linked in any way to the Questions.xls spreadsheet.

There is no reason why a student should not take a copy of STARS2.xIs and run it remotely on their
personal computer.
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Example 3 Key answers corresponding to student data

In this example, you will produce a spreadsheet of key “outputs” or answers for each student who
uses the STARS1.xlIs data generator constructed in Example 1. This mode of operation requires a
list of five-digit PINs to be provided in a spreadsheet, with the PINs in the first column and the
corresponding names in the second column.

e Start Excel and select File > Open from the main menu. In the dialog box that appears choose
to view Files of type: Excel (*.xls) and in the Look in box navigate to the folder containing

RDG.xls. Click on this file and then Open.

Select Enable Macros otherwise the Wizard will not work.
Click on the grey button to run the seven-step Wizard.

Step 1
Click on Data stored in spreadsheet and then on the Open file button.

Navigate to the appropriate folder and open your data file MyData.xls.
Click inside the box headed Select the range containing the data, then use your mouse to
highlight the data range to be used as your source data set — we suggest A1:H51 would be

adequate for this exercise.
Click on Next.

Step 2

Click on the Check PIN against list option.

Click on Open file, navigate to the
appropriate folder and open the spreadsheet
Pins.xls.

Click inside the box headed Select the
range containing the PINs/Names, then
use your mouse to highlight the range
A2:B5. (Alternatively, simply enter
Sheet1! to indicate that you want to select
all the PINs/Names on this worksheet.)
Click on Next to continue. A message will
confirm the number of PINs detected.
Click OK to continue.

Step 2 of 7 - Student PI x|

€ Allow any 5 digit PIN

£+ Check PIN against list

List of PIMs/Mames stored in file: Cpen File |

Select the sheet {and range) containing the PIMs [Mames

| Shest1! J

Cancel | Back. | Mexk |

At Steps 3, 4 and 5 it is essential that the options chosen match those in Example 1. If not, the
answers calculated for each PIN will not correspond to the student data generated.

Step 3
Click on the Same sample size for each student option and enter 30.

Click on Next.

Step 4

Accept the default setting of all columns.
Click on Next.

Step 5
Accept the default setting of None under Stratify using levels in column.
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e Click on Next.

Step 6 Key Outputs x|

e Click on the Key answers for teacher Student column number
option, then click on the Options>> button.

e Recall that the student has been allocated all |_5 I_E' I_ I_ I_
8 columns of data. Click in the relevant ;“‘ZE'” E ? II: II: II:
checkboxes to calculate the answers shown, M'DE'IE I: rrrr
then OK. Univariate Mnoum [ [ [ [ [T

e Click on Next. a1 r r rrrr

Medan [ [ I [ [
Q3 I S S
Step 7 Maxioum [~ W [ I [T

This is the same as in Examples 1 and 2.
Click in the checkbox to enable password

=2
(=g
i
@

Student column nu

protection of the student data generator. o HEEE
e Enter the password stars. xevalues [0 [ [
e Click on Finish. Bivariate constant W T T
e You will be presented with the usual Excel Slope | I I I I
Save As dialog. Choose to save the file r T N W N I
under the name STARS3.xls in some = I W A W
appropriate folder.
e When the “Wizard terminated” message Canicel | Ok |
appears click on OK to close Excel.
To try it out:
e Open STARS3.xls and enable macros.
e Do not enter any PIN but simply click on Create Data.
e The answer sheet below will be generated in a new workbook.
A B [c] o [ E [ F [T & [ H [ o [ J [ K |
1 |PIN Mame M Mean 5 5d_5 in_& Max_B a(Ev7) g 1=1T8] 2(E3v7)
| 2 [ 12345 Brad Payne 30 3.7 2890532 0 B 1.953779 001379 -0.068472 1120262
| 3 | 11111 Wanessa Simaonite 30 3966667 2.67058 0 6 1.266259 0024533 0.08772 1.443631
| 4 54321 Penny Bidgood 30| 4266667 2.863966 0 G 187503 0.010476  0.032863 1516118
| 5 99999 Meville Hunt 30| 3966667 3.145696 0 6 1.618033 -0.0034 -0.01746 0.999442

The abbreviated headings refer to columns in the student’s dataset. Mean_5 indicates the mean
of the student’s 5™ column, while a(8v7) indicates the intercept (or constant) term in the
regression of the student’s column 8 (y) on column 7 (x). ris the correlation coefficient and s is
the standard error about the regression line.

Note that further outputs can be added retrospectively to this spreadsheet using formulae. For
example, if the teacher wanted to know the value of r-squared for each student, they could
simply enter the formula =J2*J2 in cell L2 and copy down to L5. This significantly extends the
range of possible answers.

Version 33 11 06/05/05



STARS ISCUS

Example 4 Answers spreadsheet corresponding to student data

In this example, a pre-prepared spreadsheet of statistical analysis will be linked to the data generator
so that a comprehensive answer sheet can be prepared (and optionally printed out) for each student.
Here answers will be produced for the student regression datasets generated in Example 2.

Preliminaries

e Start Excel and open the file RegAnswers.xls to inspect it. You will see that the workbook
contains two sheets, one to receive the data from ISCUS and the other containing a full
regression analysis of the data.

e Select the Data sheet. This shows a typical student’s data, with a column of x-values in A, y-
values in B and summary information in columns D and E.

e Now switch to the Answers sheet. This contains all the regression output usually provided by a
statistical package. The formulae generating the output have been constructed in such a way
that they update whenever the Data sheet changes.

e Itis anticipated that the answers sheet will normally be prepared by the teacher, tailoring it to
his or her own needs. However, this does assume a significant competence in Excel and is the
subject of a further training session.

Wizard

e Start Excel and select File > Open from the main menu. In the dialog box that appears choose
to view Files of type: Excel (*.xls) and in the Look in box navigate to the folder containing
RDG.xls. Click on this file and then Open.

e Select Enable Macros otherwise the Wizard will not work.

e Click on the grey button to run the seven-step Wizard.

Step 1
e Click on Data stored in spreadsheet and then on the Open file button.

¢ Navigate to the appropriate folder and open your data file MyData.xls.

e Click inside the box headed Select the range containing the data, then use your mouse to
highlight the data range to be used as your source data set — we suggest A1:H51 would be
adequate for this exercise.

e Click on Next.

Step 2
e Accept the default setting of Allow any 5 digit PIN.

e Click on Next.

Step 3
e Click on the Random sample size for each student option and enter Between 30 And 50.

e Click on Next.

Step 4
Click on a selection of columns as structured below, then click on the Structure>> button.

Click in the checkboxes to select the continuous variables AGE through to DEBT.
Click on Create group, to classify these variables as Group 2, then OK.
Now click on the Selection>> button.
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e Click on OK to return to Step 4.
e Click on Next to proceed to Step 5.

e Click on Next again to proceed to Step 6.

Step 6
e Click on the Teachers answers template

in file option.

e Enter RegAnswers.xls in the white box,
then click on Next.

e A warning message appears (see Note [1]
below). Click OK to continue.

e The Print for all PINs option is not
available here since no list of Pins has been
provided. (Note too that for a big class this

ISCUS

Accept the default of selecting 0 columns from Group 1. Use the “spinner” to scroll to Group 2.
Click on Group 2 to select it, then enter 2 in the No. to select box.

Step 6 of 7 - Mode of Op x|

" Student data only

" Student data and questions in File:

open file |

" Key answers For beacher

I" | Hide data

options== |

I | Brimt: fior &lll PIMS

¥ Teacher answers template in fils:

I Reginswers, xls

could take a very long time to complete!)

Cancel | Back | Mexk |

Step 7
This is the same as in the preceding examples.

Click in the checkbox to enable password protection of the student data generator.

Enter the password stars.

Click on Finish.

You will be presented with the usual Excel Save As dialog. Choose to save the file under the
name STARS4.xls in some appropriate folder, then close Excel.

To try it out:

Start Excel and open STARS4.xIs.

Enable macros, type in the PIN 12345, press the Enter key, and click on Create Data.

The answers sheet for this student should appear.

Unlike in previous examples, the STARS4.xls spreadsheet is still open. This is to allow you to
see the answers for another student. Use the Window menu to switch to STARS4.xIs and enter
the PIN 11111 instead. After a short pause, this should update the RegAnswers.xls workbook.

Note

[1] STARS4.xls is electronically linked to RegAnswers.xls and will not therefore function unless
the two files are stored together in the same folder.

[2] The RegAnswers.xls workbook could have also contained a sheet of questions like the one
used in Example 2.
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