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Help with on-line Assessment

A guide to assessment on www.MathsNetGCSE.com

Written by Bryan Dye
Version 1.0: 28/07/11. Check the site regularly for updates.

A full formative assessment system, whereby
students can attempt various kinds of tests and
challenges, get instant feedback and have their
scores recorded to view later. The teacher can
also access this data and use it for assessment
and feedback. In addition the teacher can set
tasks on-line, leave comments and request
repeats.
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For students...
e re-do any test as often as you like
« work at a time that suits you best
» develop your personal initiative
e work through things by yourself
e gain confidence before undertaking formal examinations
e ideal for home-learners

e compare your progress with other students and other schools

For teachers...
 new tests are constantly being added
» every test marked and recorded immediately

the assessment system is under constant review and development
various data displays available to enable group comparisons
send in suggestions, recommendations or criticisms
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e compare your students with those in other schools
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Background

The definition of e-assessment according to The Joint Information Systems
Committee (JISC) is: the end-to-end electronic assessment processes where
ICT is used for the presentation of assessment and the recording of
responses.

Formative assessment has been defined as a process between teacher and
student to enhance, recognize and respond to the learning. An assessment
can be considered ‘formative’ when the feedback from learning activities is
actually used to adapt the teaching to meet the learner's needs. These
processes can help students take control of their own learning.

MathsNetGCSE’s assessment package has been designed to correspond to
these definitions.

Setting up

For this system to work, students must log on using their own personal ID.

If the student has their own personal subscription then this is already set up.
If the student is at school or college then either they must log in using the
school ID and then create their own personal ID (which requires confirmation
by the teacher if the forum and conferencing are to be used) or their personal
ID has already been set up by their teacher. It is recommended that once all
students at a school have their own personal ID, then the teacher changes the
school ID so that students can only log in using their personal ID.
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Types of tests

Assessment involves any of the on-line test pages on the site called “o-
tests”, of which there are over 700. You can find them by entering o-test in
the search box. When a student is on such a page, and they have logged in
using their personal ID, then a confirmation notice will appear at the top.

| Your score for this page will be recorded and saved ‘

All scores are saved, so the student can build up a record of marks for each
time they attempted an o-tests, along with the dates they did it.

There are currently 5 types of o-test available:

» Multiple choice (M)
e True or false (T)

e User input (U)

e Cloze procedure (C)
« Drag and drop (D)

In addition to these there are versions that are timed which give the student
only a short time to answer the question. When the time is up the answers
provided are marked automatically. For example there is a collection of “30
second tests” which are a challenge to anyone, student or teacher, to
complete in the time. You can find all these timed tests by entering timed in
the search box. The 30 second limit can be changed by the student to a
longer period, though this time is kept in their records.

An example of a multiple choice o-test is shown in Diagram 1. Clicking in any
of the blue areas will select that option.

n Which expression is the LM of ab and ab?®? Oa?h® Ob O ab® O ab O ab?
E Which expression is the HCF of ah and ab?? Oab?® Oab Oa® Ob 0 ab®
H Which expression is the LCM of ¢1¢ and hel? Od Oun Cb Ce O abed
n Which expression is the HCF of ac and ad? OCacd Ocd Oa%ed Oua 0 o

H Which expression is the LcM of a’beand ab®c® O abe O Oa?be® O abe O a’h??
ﬂ Which expression is the HCF of n2hc and ab®¢3? Oabe Oa*h® Oa O a?h?® O albe

Diagram 1: Multiple choice o-test
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A user input o-test (Diagram 2) is simply a test requiring a numerical answer
to be typed in. Some of these tests are based on actual past exam questions
and are called therefore “exam o-tests”.

(r+4)x+9) = 2 4 ar +b I
Whatis n7?

What is b?

(1 — -lJ| [ f_'r,l = .?'2 +cx 4 I
What is o7

What is d?

(2 =8z +4 =2t vex +f
What is 7

Whatis f7?

Diagram 2: User input o-test

A cloze procedure o-test (Diagram 3) presents a paragraph of text, with
missing words or phrases that the student must identify from the context and
type in.

2 to the power 3 equals .16 is 2 to the power . The number 610 written in standard

formis x 102 If you write 0.04 this way you get x 10 to the power

Diagram 3: Cloze o-test

A drag and drop o-test (Diagram 4) presents two lists of mathematical forms
that must be dragged together to form appropriate pairs.

(—2)* 81
33 16
(—4?

2° —4
(—2)° 27
3[] 1 —64
34 —32
(_4)1 32

Diagram 4: Drag and Drop o-test

All the tests use one form or another of randomizing or encoding, so that no
two tests are the same. They have also been designed to be difficult to
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“hack” so that marks obtained can be relied on as genuine measures of the
student’s achievement.

Each test has a "Difficulty level” between G Difficulty Lovel:| B Marks:[/]-1 3] 4
and A* which is intended as a guide to
indicate its approximate degree of difficulty within the entire course. The
scoring system will differ from test to test too, with positive marks given for
correct answers and the possibility of hegative marks given for wrong answers
or unanswered questions. Scoring systems of this type can help to discourage
guessing on multiple choice tests. All this information is displayed on the
page.

=]-0
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From the students’ point of view

A student can do any of the o-tests when
they like and as often as they like, noting Comest| Score: | T seoretey 100
that the tests do change each time requiring

different answers. Each test is marked immediately upon completion and a
percentage given. The percentage is colour coded to give a visual feedback of
its rating using a more detailed version of the “traffic light” system ranging
from red through yellow to green.

When a student has _ _

Your previous score for this page:  Scores for The Demo School:  All Other Schools:
completed an o-test, 10 Jan, 201014:12-100% Adternpts: 1 Attrnpts: 115
their marks are stored et seore 0% Sverags e 95%
and displayed whenever
they return to that page. As shown in this example, the display indicates the
student has attempted this task once and obtained 100%. The display also
shows some summary statistics for the user’s school and for all schools who
have completed the task. A principle of formative assessment is that the
student should learn from feedback presented to them to enable them to
improve their problem solving skills the next time they tackle that problem.
Thus, repetition is to be encouraged, remembering that the goal of formative
assessment is to improve.

This information should help students when they return to topics for revision
prior to exams by reminding them of how they did before. It might help to
re-enforce the old adage “practice makes perfect”. This “back-log” of
information is also available to the teacher so they can see how many
attempts it took the student to attain their current mark.

By clicking on their user name and selecting Test Scores, the student can
view all their completed tests together (Diagram 5). Hovering the mouse
over the score will reveal all previous scores. The column headed Questions
shows how they did on each part of the test. Note that some tests will deduct
marks for wrong answers. The final column headed Redo will indicate whether
or not the teacher has requested that this task be repeated.

Your Test Scores

@ Module Profiles: Nurmber

A T 7 A O I

Fumber |Arithmetic |Adding and subtracting |F |2152 U [16 Cct, 2D1EI —————
Mumber |&rithimetic |Adding and subtracting (51823 (D16 Oct, 2010 @0 | X
Mumber Decimals [Mumber 41432 0 15 Jul, 2010 40 | v X XX

Diagram 5: Student test scores display

Besides selecting Test Scores a school or college student can also select
Assigned Tasks. This will take them to a page detailing any tasks that their
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teacher or tutor has requested that they do or repeat: see Diagram 6. If the
student does have work set by the teacher that is still to be done then they

will see a T icon © ®© displayed on their pages towards the top.

Assigned Tasks

A Bunch of Questions (to be completed by 18 Dec, 2009)

|DCI these guestions before Christmas (and get good marks else T will fail the entire classt)

B T O S
| 6490 | c1 Summary Overview

| 6574 | ct Algebra and Functions Simultaneous equations Yes

| 6483 | c1 Differentiation Curves Ne

| 6513 | c2 |Tric_:p:1nc|metrw,-r |Tr'ig squations | No

| 6575 {275 !Algebra and Functions IRemainder theorem No

| 6576 T2 ICGordinate geameiry ICircIes - gecmetry No

[ | = =2 L

| 6581 | 2 |Triganomatry |Trig equations | No

Please redo the following:

10 [modute] —section | Topic | Type Iscorene] Questions |

(6507| C1 |Differentiation Rules Multi Choice | IS | % 3 3¢ v/ X v/ X XX
| I < |

iESGB! (20 | i.\!\_Ige!:tra and Functlorle_Elf-cs _iUEErII'IpIJt |_|{( VXN
!65?9! c2 %Differentiation |StEIti1JHEIW points UserInput |-!XIXK SN

I x x %

Diagram 6: Student Assigned Tasks display

!6533| =3 |Algebra and Functiunis’ational expressions |Userlnput

Finally, students can also view a profile of their progress. By clicking on one of

|§| Module Profiles: C1 M1

the modules in a link like this one: they will be taken to a

display like Diagram 7

|Dif'ferentiatiun |Curve5 .|—
Integration Rules | [
Algebra and Functions |Surds .|_
Completing the square l_

Quadratic solving .|_
| |S|rnu|tar|e0us Equatlonsl_” | | | |

|Cnnrdinate geometry |Coord|nate5 || | |

Diagram 7: Student Profile

Each progress bar shows the overall average mark attained by the student
concerned, colour coded red to green, together with an indication of the
average and variation in marks of all the students in the same class. The
purple box shows the average and 1 standard deviation down and up from the
average. Statistical theory says that about 68% of the marks should be in
this range, so this display should enable some comparison to be made of the
individual's performance with the class. The colour in the column labelled E,
is an indication, on a red to green scale, of the effort the student has made to
achieve 100% in their O-tests. Green can be achieved in this column either by
getting 100% in the test, or by repeating the O-test a number of times to
improve the mark.
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From the teachers’ point of view

Student Log-ons All the information available to the students is also
available to you as the teacher. By clicking on your user
duly 2011 name or Your Account, at the top right, you can view

Aune 2011 the management area which includes many options for

'"“"’I;E: viewing student test results and setting new tasks. You

hh’”f;m” will see displayed current statistics about student use,
organised by month, or by class or by module.

(=" = I — 0 I~ I~ %

February 2011

The Student Log-ons table shows all recorded log-ons
by your students over the last six months. There is also
another page called Student log-ons obtainable form

14 3
5 7 the Account Menu which will display all log-ons since you
Al Students 7 have had a subscription (starting from April 2009). The

Students by Class table simply shows the classes that
are set up and how many students are in each. The
ywm  Modules table shows how many students have recorded
Hurmber 5 ;5 test results and incidentally how many o-tests are
available in each module. All data is “clickable”, ie, click

;;i:;?w 1 155: on Module C1 and you will see all the scores attained on
TP — - 7 that module by the 14 students. Click on class 13/5 and
Probatiity [ - 21 you see all marks attained by that class.
Statistics - v

IGCSE - B3

By selecting Manage Student Accounts you can view a list of all registered
students. See diagram 8. Here you can email each student or edit their log-
on details, particularly which class or classes they are in (important when
setting tasks — see later). If the student has recorded some scores then the
View scores icon will appear and clicking on it will take you to a display of
those scores. The Online column shows whether or not the student is
currently online. The value in the bracket - (0) in diagram 8 - is the number
of times that student has logged in the last month. Also available here, by
hovering the mouse over that bracketed number, is a list of all the dates,
going back three months, that each student has logged on.
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e ) ST
1201 | Jef Back |EAZE | No@ | v | |
131 |Br|anEn0 |IJD:I | o () | | O |
13M1 |EIIaFiEgeraIdISTUDENT8 |DE | Mo () | Mo [ | O |
13M1 | Tord Gustavsen | B | Ne@ | ves | O |
1201 |T0pperHeadun |:|E | 1o (D) | ‘es | O |
12M2 | Bille Holigay | EALZ1EE | No@ | ves | O |
12m1 | MickJones |EI_| | No | ves | O |
1200 | Mils Lofgren |EiZ] | No@ | ves | O |
12M2 | John Mayer |EEI | o | ves | O |
1211 | Joni Mitthell { STUDENT 1 |E | o(n)| Neld | O |
12M1 |OlisReddingJSTUDENT12 |=lFal | N© | wD [ O |
1201 |PauIS\menon |C|I_I | Mo (0 | Yes | O |
12¢ |Bruce Springsteen ||:||_ | Mo iy | Yes | O |
1201 |Jue Strummer |C’I_I | Mo () | es | O |
126 | Stevie Van Zant |E4] | Ne@ | ves | O |
12M2 |RufusWainwright;STUDENT10|IZH:I | 0(0)| ro [ | O |
12M1 |TomWans |DEIE |T0dav(8)| | | |
131 |Am£:i;z$z?zmmw |IZIZ[I | Mo {0 | | O |
1212 |Ee[rrmnﬂmrmjavr$ [ X v I

[ Approve/Delete Selected Accounts ] ‘ ‘ ‘

Diagram 8: Student accounts display

You can view student scores in various ways: by class, by module, by task, by
student or by ID number. Diagram 9 shows scores relating to the o-test with
ID 6453.

Student Scores by Page ID
Page ID: | 6453 Module: | 2 Type: Multi Choice Level: |5

Section: | Algebra and Functions Tepic: | Factor Theorem

Score key: | I a0 Download: =
mmm-
Ann 22 Nov, 2UC9-\(I~/((~/¥~/\/(
Bill 21 nov, 2009 ISR v v v X v v v v 2| [
Charles 21'\'014'.2IJC§IE|/#K((~/¥-/\-’/ il
i anna zﬂ\bv.EDCGIIl‘//J(x«’/J(/ ]

Diagram 9: Teacher’s display of student scores

The Score% displayed is the most recently obtained one. Hovering the
mouse over this score will reveal all previous scores and the dates they were
attained. This information should enable you to judge not only the student’s
progress but also the effort they are willing to put in. The column headed
Questions shows how the student did on each individual part of the test.
This should be useful for identifying common areas of misunderstanding or
weakness. The final column Redo includes a box you can click if you want
the student to repeat the task.
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On this page, and all the other views, you can opt to download the data direct
to your Excel spreadsheet and thus into your electronic record book.

In addition to viewing student marks you can also view a profile of student
progress. This takes two forms: the class view and the individual view.
Firstly if you select a class and view their results then you will see links at the

top like this: Bl view erefile  This will take you to a display like Diagram 10.

Exponentials and logs |Logarithms [ |

Algebra and Functions |Remainder theorem || | | | ]

Trigonometry Radians [

Algebra and Functions |Factor Theorem i| I I I

|
Coordinate geometry |Circles - geometry || | |
|

Algebra and Functions |[Equating coefficients | | | |

Diagram 10: A class profile

Each progress bar shows the overall average mark attained by all the
students concerned, colour coded red to green, together with an indication in
purple of the variation in their individual marks. To be precise, the purple box
shows 1 standard deviation down from the average and one standard
deviation up. In general, statistical theory says that about 68% of the marks
should be in this range.

Secondly, when viewing a student’s individual scores, you will seem links at

the top like this: [B] vodule profiles for et e2 3 e ML A click on one of
the modules listed will take you to a display like Diagram 11.

|Dif'ferentiatiun |Curve5 .|_
Integration Rules | [
Algebra and Functions |Surds .|_
| |C0mpleting the square l_ll—l—l_l_l

Qusdraticsoiving [ [l
Simultaneous equations [ [ | []

Coordinate geometry |Coordinates [ | |

Diagram 11: An individual student profile

See the description under Diagram 7 earlier.

The colour in the column labelled E, is an indication, on a red to green scale,
of the effort the student has made to achieve 100% in their O-tests. Green
can be achieved in this column either by getting 100% in the test, or by
repeating the O-test a number of times to improve the mark.

Please note that, as with all statistics, the informative value of these diagrams
depends totally on the quality of the data available to them.
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Creating tasks

By “task” we mean a collection of o-tests that are grouped together. The task
can be allocated to a class along with a deadline and some explanatory
comments. There are two methods to create student tasks and task
templates.

Method 1
First locate the individual o-tests that you want to set by going to those

pages. Then click on the T icon to the top right of that page; 222228451 [ The
icon will then change colour, indicating it has been selected and a second click
will take you to the Manage Student Tasks page. By this method you must
go to each o-test page one at a time. Method 2 is quicker.

Method 2

At the top of every module page there is the icon 0-Tests 206) , the number in

brackets indicating how many o-tests there are available in that module. That
link takes you to a page listing all those o-tests. Diagram 12 shows an
extract.

Show Difficulty Levels: El

Algebraic fractions Finding expressions Identities
[ Esam O-test 1 (1398)BA] [ Ecam 0-test (25585140 [ Ihiuttiple choice O-test 1 (1834300m || T Matching O-test (261 7))
ClEvam otest 2 (22533800 Ol omtest 1 (z22m)B]

Ol Exam o-test 4 (2259)2%0U]

[
i
Ol Exam O-test 3 (2255340 Ol otest 2 za7myas]
i
O exam o-test 5 (38457800

Diagram 12: Selecting o-tests display

Using the green buttons labelled A to G, you can filter out levels you do not
want. Just click on the grade. Alongside each o-test, the ID number is given
- which you can click on to view the o-test itself - and, in square brackets, the
GCSE level on a scale from G to A and the type of test. M means multiple
choice, D means drag and drop, U means user input, C means cloze test and
T means True or false. It is recommended where possible that your task uses
a variety of these types. It is also recommended that you choose no more
than 10 o-tests for one task, as this means all the resulting data will be
displayed neatly on your screen.

Once your selection is made, click on Add to task at the bottom and your
selection will be saved and you will be taken to the Manage Student Tasks
page, which will now have an additional table at the top, as shown in Diagram
13.
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Student Tasks
Create Task from Template Quadratic functions

The following Page IDs have heen selected;

1 D O T T
191 ‘ Algebra| Quadratic functinns| Brackets | | ‘
2230| Algebra| Quadratic functinns| Brackets ‘ ‘ |
2231 ‘ Algebra| Quadratic functinns| Brackets ‘ | ‘
1890| Algehra| Quadraticfunctinns| Brackets | | |
1892| Algebra| Quadraticfunctinns| Facturising| | |
1893| Algebra| Quadraticfunctinns| Facturising| | |
2232‘ Algebra| Quadraticfunctinns| Facturising‘ | ‘
1841 | Algebra| Quadraticfunctinns| Facturising‘ ‘

You may either save the ahove Page |Ds as a task for the specified classes oras a
template far use later. A template does not require the finish date to be specified ar any
tlasses to he selected (saving as a template will ignore these iffilled in). Atask name
miust be at least 4 characters long. When converting a template into a taskthenthe
default name is the template name plus the current date - you may change this as
reguired.

Template Mame | Quadratic functions |

Category ‘ !A|gehra | ‘

Instructions

!Eight tests covering expanding brackets and ]
[factarising

|
Firish Date ‘ T |CFick Date ‘
e m

Double tlickto HIEETS
fmove a class 1B
from one calumn
10 the other

Sa\re Task

Diagram 13: Create New Tasks display

This table allows you to allocate a task to a class or classes and to save that
task as a template for later use. We do recommend that you save tasks as

templates, as this makes it easier should a new student join the group after
work has been set.

The finish date has two uses. Firstly it gives the student a deadline by which

to finish the set task (although after the deadline the task will still remain on
their list of assighed tasks and will remain so until either they do complete it
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or the teacher removes the task). Secondly the finish date is used when new
students are added to a class. In this situation the new student is added to
any set tasks whose finish date is still in the future. So a new student is not
added to any tasks whose finish date has passed. Should you wish a new
student to be added to such a task, then the simplest method is to delete the
task (not the template) then reassign the template to that class.

Note that when any task is deleted the marks attained by the students remain
unaffected. In fact student marks remain on the database until such time as
the student is removed from the site (which will usually only be when they
leave the school at the completion of their course).

When the student logs on they can go to their own Assigned Tasks page to
see if any tasks have been set for them, or they can click on the T icon.

This assessment package is aimed at being of maximum benefit to you whilst
requiring minimum effort on your part to maintain. It could form a part of an
AfL (assessment for learning) program. For example, for the topic Straight
line geometry, you could set homework involving a collection of IDs, give a
deadline, and subsequently show the class their detailed results and request
repeats, all with no marking involved. Of course, it would be up to you to
decide on how to follow up on any areas of weakness. This site is not
intended to replace the teacher but to be a tool at their disposal.
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Monitoring progress

One powerful aspect of this student data system is the ability to create and
set tasks to students, and then monitor their progress. In order to achieve
this you must log on using the school’s teacher ID. Everything that follows
will then be visible to all teachers logging on that way. If, however, you log
on using your personal teacher ID, then the templates and tasks you create
will only be visible to you. This means that a mathematics department can if
they wish create departmental tasks centrally that are available to be used by
all staff, whilst individual teachers can create their own.

By selecting Manage Student tasks, you will see the screen shown in
Diagram 14, although note that, initially, before you have set up any tasks,
this page will be blank. The top part shows all current tasks that you have set
your students, along with the deadline date. The bottom half lists the tasks
you have saved to use later for other classes, which we call task templates. It
is recommended that you do save templates like this as it makes the process
more efficient, particularly when new students join your group.
Student Tasks

[ rekrame [cotcnon[rimoh oate]_classes
C1

1Jan, 2012 12M1

Basic algebra 1

Quadratics 1 Cc1 1Jan, 2012 13M1
{Methods of differentiation) C3 iJan, 2012 13M1
Recurrence relations Cc1 1Jan, 2012 12M2
Correlation and Regression techniques S1 1 Jan, 2012 [12M1, 12M2
Straight lines and equations Cc1 1 Jan, 2012 12M1, 12M2

Task Templates

Cc1

Basic algebra 4170, 4539, 6488, 6672
Correlation and Regression s1 6615, 6616, 6701, 6738
Methods of differentiation c3 1105, 6496, 6595, 6596, 6598
Quadratics C1 6473, 6474, 6600, 6663
Straight lines C1  |2730, 6482, 6602, 6686, 6783, 6305

Diagram 14: Student tasks display

To view student progress, click on any one of the tasks in the top half of the
table in Diagram 14. You will then see something like Diagram 15 which
shows all students in the class and their progress on the task. The table will
indicate either that No they haven’t done the task yet or else a colour-coded
score. A name in bold indicates they have done part of it.

Clicking on the ID number will show the actual marks for the class on each
question involved in that o-test. This should allow the teacher to provide
good feedback on progress to individuals and the whole class and to highlight
areas requiring further study. In addition, the class and individual profiles
(see Diagrams 10 and 11), should provide a versatile set of tools to enable
the teacher to demonstrate to students and parents and managers that
progress is constantly monitored and acted on.
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Student Tasks

Basic algebra 08/02/2010 (finish date = 1 Jan, 2012) [EEEE
|Categ0ry |C1.

|A set of 8 tasks suitable for the very beginning of your course, covering the basics of simplifying, brackets and powers.

Tom Waits 12Ml

Rufus Wainwright 12mM2 | | No No No No No
|Jor|i Mitchell | 12M1 | | | ‘ No | No | No | No | No
Otis Redding 12M1 - | - | No - No No No
Jeff Beck 12mM1 -| No No No No No
John Mayer 12mM2 - - No No No No No
Eillie Holiday izM2 No No No No No No No
Meil Young 12M2 No No No No No No No No

Diagram 15: Student progress display

Note that the finish date is for the students’ guidance. When the date has
passed, all the tasks and data will remain and can still be worked on. The
teacher can however choose to delete the task.

Deleting a task or task template does not delete any marks that students
have collected. The only time a student’s marks are deleted is when that
student is deleted from the site. If a student has completed an o-test prior
to it being set as part of a task, then it will show up in the above display and
they therefore will not need to repeat it. The data shown in Diagram 15 can
be downloaded directly to a spreadsheet by clicking on the icon near the top.
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Security and reliability

The whole system depends on the usernames and passwords involved.
Students should not know the master password to the site. It is strongly
recommended that once all students have set up their own ID, then the
general student password is changed.

Effort has been taken to ensure that all the individual o-test scores of the
students are valid and a true measure of attainment. This has been achieved
through a combination of techniques:

« Itis difficult, and often impossible, for any student to pass answers on
to another fellow student.

« When a specific o-test is repeated the questions and answers change.

« The system for displaying the questions on-screen involves coding.

+ A student hacker may try to obtain answers by breaking into the code
however, due to the nature of the mathematics required, the
calculations they will then have to make are almost the same as those
required to solve the problem legitimately!

e In true or false or cloze o-tests, where correct answers may be
guessable, the scoring system has been adapted. In a true or false
test, pure guessing alone could produce a score of around 50%. In our
system, where incorrect answers incur a negative score, 5 correct
answers out of ten will score zero!

+ The use of timed tests, particularly the 30 second tests, further reduce
the potential for cheating

In development for version 2

The assessment package is being developed to include these enhancements:
« Complete on-line examination papers
e A detailed revision program
e Further enhancement of the coding systems used
» Interconnections established between the student data pages and the
forum and conferencing.
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