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Formative assessment

Main focus is on learning (but reality is that we need to give marks as well)

Students need to
Develop own thoughts
Construct own answers

The marker helps students to
Identify gaps between actual and target level of knowledge

Develop plans for closing the gaps

Feedback provided needs to be worded carefully
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Formative assessment
Linked to

Open-ended questions
Essay-type submissions

Human markers

Unsuitable
Multiple-choice style testing
Automated marking

Automated generation of feedback
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Principles of our project

Rely on human input
To understand the work submitted by the students

To construct feedback conducive to learning

Use the strengths of computer systems for

Sharing, displaying, storing, searching, retrieving, ...

Process
Students submit assignments in electronic form
Human marker annotates assignments electronically

Students receive marked assignments in electronic form

Our tool supporting the marker is called MarkTool
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MarkTool

Mirror the way many people mark on paper
Highlight areas
Write comments close to reference point

Use a marking scheme for transparency

Work with assignments in PDF format
Student either submit PDF or we convert their files

Focus on single but universal file format

The marking gets stored separate from the assignments
The PDF file remains unchanged

The marking is saved as an XML file
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An example of a student assignment

Participation
IS PK,FK1 | Movie id | INTEGER
Producer PK | Movi INTEGER | -H—perormedby-Od PK.FK2 | Actor_id |INTEGER
PK | Pr r_i INTEGER L H-—— —has———
H 09 Title CHAR(100) Role CHAR(30)
Producer_name | CHAR(30) Genre?. . CHAR(10)
Classification | CHAR(10) particiffates in
has-scere-----H- FK1 | Producer_id [ INTEGER
]
H Actor
]
? hgs PK | Actor_id INTEGER
Scene - FName CHAR(20)
: Movie awards IName CHAR(20)
PK |Scene id |CHAR(0) PK,FK1 | Movie_id INTEGER LName CHAR(20)
o PK,FK2 | Awards_name | CHAR(20 Gender CHAR(10)
FK1 [Movie_id [ CHAR(10) (e0) Date_of_birth | CHAR(1)
File_format | CHAR(10) —
File_size | CHAR(10) Date DATETIME +
Start_time | CHAR(10) h
End_time | CHAR(10) s
FK2 | Type CHAR(10) hgs
¥ + Actor_awards
. Awards
i PK,FK1 |Actor_id INTEGER
| PK | Awards_name | CHAR(20) li4—has—QO« PK,FK2 | Awards_name | CHAR(20)
|
|
] Date DATETIME
T
Scene_type
PK | Type | CHAR(10)
Appearance
PK,FK1 |Actor_id INTEGER
PK,FK2 | Scene_id INTEGER PO aets-en
perfored by od
Actor_character | CHAR(30)

/

This is from a course on data modelling yet it could be any content or format that can be
converted into a PDF document
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The original assignment (in black)
MarkTool, Version 1.0

Toggle to summary view
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MarkTool, Version 1.0

% MARK - [130Marked.xm]

All comments for the assignment

Bl File Edt View Help

=H S 7

1 4 » bi[page1 ~|oi1 | ® So0% -~

e ===

\ DO-K“ ©

All Available Comments:

4

Marks for

the

indiviidual

criter

ia

Enties and relationships 'MovigfScene - File format’  Marker

Criteria I Creatar I Detail

Enties and relationships 'Movie - Actor' Marker This has to be part of the PK as an actor can play mulkiple parts in a movie

Enties and relationships 'Award - Movigfactor(R,., Marker If there is only one attribute in an entity and only ‘to-one’ relationships link to it you need to rethink, .,
Enties and relationships ‘Award - Movigfactor{R... Marker How do we know For which movigfrole the actor got the award?

Enitities and relationships 'Movie - Scene - Role' Marker If this entity has only one attribute you should put the attribute directly into the *Scene’ as, accordi...
Enitities and relationships 'Movie - Scene - Role' Marker Where does this attribute come From?

Enitities and relationships 'Movie - Scene - Role' Marker Link ko 'Participation’ - we want ta know which characterfrole has appeared; that character is alrea. ..

Put the file Format inko a separate entity as we can have one scene in multiple Farmats

£

An actor will ol a certain role in a movie (Dossibly several rales),

Final Mark: [~ Update total mark automatically Summary:
Critetis MaxMark  |FinalMark || (M
(General Comment :U a
Fities and relabionships ovie™ Ao 12 |0
Enties and relationships 'Award - Movie/actor{Rale) 2 o
Enitities and relationshi_ps ‘Movie - Scene - Role' 2 a
Entics and tefationships Moie/Scerie: File forinat 1o
Damain information | L
Unavailable a a
Tokal Mark 10 T
Title: | Color Dietail Al
General Comment: 1} General comments on this assignemt. -
Enties and relationships Mavie - Actar’ - z Examines if all data for Movies and Actors can be stored,
e Mavie will have several actars and sach actar can play in various mavies. 3

130M arked.=ml I
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Onscreen marking of assignments using MarkTool

Some key points
Encouragement to use a detailed marking scheme
Formative feedback positioned at its reference points
Separation of summative and formative feedback
Summary sheet with all comments

Students view marked assignment with MarkTool (alternative is export
into a new PDF document that combines assignment and marking)

Extensions in planning
Selective viewing of comments by categories
List of frequently used comments
Sequential release of formative/summative feedback

EHeinrich, eFest 2004
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Management of the marking process

Minimal steps required

Assignment submission
Mechanism for submission
Keeping record of who submitted what and when
Secure storage of submitted assignments

Marking
Keeping track of which assignments have been marked
Being able to switch between assignments

Recording of marks

Extracting all marks in a list for upload into a spreadsheet or result
processing system

Returning marked assignments
Returning feedback and marks to students
Preserve confidentiality

EHeinrich, eFest 2004
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Management of the marking process

Our approach

Assignment submission
Students use Assignment tool in WebCT to submit

Marker downloads assignments for whole class from WebCT

Marking
Use MarkTool

Recoding of marks
From MarkTool export list of marks into CSV file for upload into RPS

Returning marked assignments
From MarkTool upload feedback/marks into WebCT

Automatically generate personal WebCT email to students with
feedback/mark as attachment

EHeinrich, eFest 2004
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Returning marked assignments
WebCT

Facility to send individual emails and attach files
Yet marker must do this individually for each student

Our tool WebCT Access
Retrieve class list from WebCT
Specify location of marked assignments on local computer
Formulate one email text to be sent to all students
Automatically send correct files to individual students

Students use standard WebCT functionality to access their marked
assignments

EHeinrich, eFest 2004
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Marker composes message to be sent to students via
WebCT Access WebCT mail mechanism

M Welcome eheinric

Operation  Help

/
Al Papers: IEva Heinrich''s course / LI
Available Assignments: Iassignment 1 LI Maxmark: 10
All Students of Selected Paper:
Student ID | Surnarne Forenames Final Mark. |
ds_allan #dams Allan |
ds_alice ; = - |
de dawid Email Compose |
_I;I__s_jgy | Subject: | Marking Comments Assignernent1 |
_ds___]'f:uson |
ds_gwen Message: |
Geiad | | 5tare the xml file and the pdr File in the same folder and use MarkTool to open the xml file, I |
: R I ——
ds_daniel ] _ |
ds_will |
Folder: | D\ onlineAssignmentsProject) AccessToWwebC T\ MasseyWwebCThtest emails Browse |

Iv Student 1D as Sub-falder

Filenarme: | * iy *, pdf

You can use wildcard (i.e. *.% or *.xml) For filename.
Use semicolon {;) to separate different Files.
ceel_|
N\

[ ‘.
Class list downloaded Marker specifies which files are
from WebCT EHeinrich, eFest 2004 0 be sent to students 14




WebCT Access

B Welcome eheinric

Operation  Help

All Papers: |Eva Heinrichl's course LI

Avallable Assignments: |assignment 1 ;I Maxmark: 10

All Students of Selectedfa EELTNENCH]

Studert ID Subject: | Marking Comments Assignement1

ds_allan Message:

ds_glice Store the xml file and the pdF file in the same Folder and use MarkTool ko open the xml File,

ds_david REgs

ds_joy Eva

ds_jasan

dsl_owep

ds_judy
Aktachrents:

ds_darisl

ds_will Student ID | Surname | Forenames |File attachiment File: attachrent
ds_alice ﬁaker_' :_.ﬂ.lice |I=H |,|_|r|I|rn—H::||:1r|r|n—nr F'ru]E--:tlu- 55 Rl lD:'|,OnIi|je.ﬂ.lssigljmentsF‘roject'l,AccessToWebCT'l,Ma_ssey... | ok
ds_allan | Adams  Allan |C: 'I,OnI|ne.ﬁ.ss|gnmentsPrD]ect'l,.ﬁccessToWebCT'l,... |Di\OnlineAssignmentsProjectifccessTawebCTiMassey. .. | [al'd
ds_daniel | ‘Weir Daniel |DiiOnlineAssignmentsProject|AccessTaWwebCTl. .. | Di\OnlineAssignmentsProjectifccessTawebCTiMassey. . | oK
ds_d:avid Crick, David lD:'|,OnIin_e.C\ssignmentsProject'l,.ﬂccesquWebC'l_"l,... lD:'|,OnIin_e.0.5signmentsF‘roject'l,AccessT_oWebC'I_"l,Massey... | ok
ds_jason | Marton | Jason |Di\OnlineAssignmentsProject|AccessTaWwebCTl. .. | Di\OnlinedssignmentsProjectifccessTaowebCTiMassey. .. | a4
ds_jay |Lu | Jaoy | DiiOnlineAssignmentsProject|AccessTaWwebCTl. .. | Di\OnlineAssignmentsProjectifccessTawebCTiMassey. . | ok
ds_judy _F‘ike :Judy lD:'|,OnIine.C\ssignmentsProject'l,.ﬂccessToWebCT'l,... lD:'|,OnIine.0.5signmentsF‘roject'l,AccessToWebCT'l,Massey... | [w]'d
ds_nela | Quin |Mala | Di\OnlineAssignmentsProject|AccessTaWwebCTl, .. | Di\OnlinedssignmentsProjectifccessTawebCTiMassey. .. | [ol'4
ds_owen |Perters | Owen | DiiOnlineAssignmentsProject|AccessTaWwebCTl. .. | Di\OnlineAssignmentsProjectifccessTawebCTiMassey. .. | oK
ds_will ‘York il D OnlinedssignmentsProjectiaccessTaWebCTh. .. | Di\ORlinedssignmentsProjectAccessTowebCTiMassey. .. [w]'s

cocn_|

\ /

\ 7
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WebCT Access

Heinrich's course - WebCT 4.1.3 - Microsoft Internet Explorer

Fan S el

Fil orites. Tools  Help
eBack T J @ @ fh ./II‘:) Search '\T‘/'"'\?Favnrites aMed\a @ E‘_rg' f; |_J

Address @ http:f webct-ce/SCRIPT eheinric/scripks/serve_home

Log Out  Help

Eva Heinrich's course

W Course Menu Homepage > Mail = Inbox

Homepage Mail Messages: Inbox

Assignmentl . .

My Grades |Enmpn§e message| |Llpdate I\sting| |Search| |Mark all as read| i Message options +

Display: fps Al w [BThreaded| & Unthreaded i Select folder: Go

23 Mail - Microsoft Internet Explorer

File Edt Wiew Favorites Tools  Help

GOOSIQ' | B Searchweb - @ £ 94 blocked "@ﬁ_um’i!l EOptions y ]

Subject: Marking Comments Assignement1

Message no. 50

Author: Eva Heinrich

Date: Wednesday, September 29, 2004 3:28pm
store the xml file and the pdf file in the same folder and use MarkTool to open the xml file.

Regards
Eva

lsee Attached

|Rep|y| !Furwardl |Quute| |Duwnluad| iC|USE|

= =

v|Go Links @'

Student receives
L—  message with
attachments in
WebCT

‘a Local intranet

EHeinrich, eFest 2004
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Management of the marking process

Some key points
Use WeDbCT if it provides a functionality we need already

Leave responsibility for data security and storage with WebCT server
No need to setup/maintain own server

Communicate feedback/marks to students via mechanism already
established for a course, that is WebCT

No need to obtain correct email addresses

During the marking marker is independent of WebCT
No need for web access
Freedom from limited WebCT functionalities

EHeinrich, eFest 2004
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Learning support around formative assessment

A wide range of possibilities
Quality control when working with multiple markers
Marked assignments as study material
Peer-assessment for exam preparation
Communication between marker and student

Self-assessment after access to marking schemes or solution attempts by
others

EHeinrich, eFest 2004 18



Quality control when working with multiple markers
... or just for oneself

Looking for a convenient, efficient way to look across all marking
comments

Be able to go from an individual comment back to the relevant
assignment

Be able to go from an individual comment back to the marker

EHeinrich, eFest 2004 19



A list of formative feedback from all

Analyzer assignments which can be sorted in various ways

ik Analyzer - Untitled

File Help
[ =mL File | criteria | creator | Detail A~
- Access Right & Status Marker user access rights are missing
Assessment Components Marker This if fine - just should be linked to the Student entity you don't have
General Marker these bwo attributes together don't give a unique combination
General Marker What about histaric information?
Grades & Conversion Marker This entity is fine
Grades & Conversion Marker Grade should be an associavtive entity between Paper Offering and student;
‘fou have mixed up the process of determining a grade with the data to be stored
Student Enrolment Marker Class Member should be an associative entity linking Paper Offering and Student;
the Student name attribute violates ZMF
Access Right & Status Marker The details would be mananged outside RPS
Access Right & Status Marker The cardinalities connecting this associative entity are wrong;
Fi Ienames Contal n | n this resalves a many-tomany relationship between Paper Offering and Skaff
g Assessment Components Marker This entity violates ZMF; vou are mixing up an entity with the generic assessment component characteristics
- . ‘Where do vou store a mark given to a student?
Student IdS h | dden tO Assessment Components Marker The way vou have linked that one could store that one assessment component was stored by multiple staff -
- General Marker Mot suitable as PK as a paper with the same number might, e.g., be offered both internally and extramurally
protect prlvacy Create a Paper_Id attribute as PK
General Marker ‘Why do you have this attribute here?
General Marker Split name into parts
Grades & Conversion TMarker How can all mappings of marks ko grades fit into one attrbute?
Grades & Conversion Marker How can a paper offering have one grade?
Many students take one paper offering and each one of them gets a grade
Grades & Conversion Marker The final grade needs to be linked to the student
Grades & Conversion Marker Important is not the activity but the result?
‘where do vou store the grade assigned?
Student Enralment Marker This information would be stored and maintained in the SMS
Access Right & Status Marker The relationships are the wrong way round
Access Right & Status TMarker Meed an attribute For the level of staff access
Assessment Components Marker That entity is ok but it should be linked to Paper directly, with a 1-to-many relationship from Paper to Assess
Assessment Components Marker ‘why do you have this entity?
Assessment Components Marker ‘why this entity? How can one ‘assessment check! belong to mulkiple students?
General TMarker Is this the same as Assessmenthame in the other entities? Should it be a key then?
General Marker That would not be unique; lots of papers have the same grades
General Marker Split up
General Marker Make that a Text or Memo type
Grades & Conversion TMarker That entity is fine {besides the PK)
Grades & Conversion Marker How do we know For which paper the grade is?
This shouldn't be linked to Assessment Marks in the data model but to Student and Paper,
Others Marker This doesn't seem ko make sense
Student Enralment Marker Enrolment should be the associative entity between Paper and Student. The cardinalities on bath relationshi)
Access Right & Status Marker ‘fou can't have a many-to-many relationship; your attributesfkeys could be right if vou make it a 1-to-many f
nk Components Marker This entity needs ta be linked ko a paper, How can you store marks together with the definition of the asses:

<

Hrw dn we Find aok which shodent ank which mark? b

>

Title

| MaMark. | Detail

s

Access Right & Status

Assessment Components

Ready

2

‘We need an entity AccessRight that captures who can access a paper offering at what level,

Users are identified by a userId, The user details are administered outside RPS,

RPS only needs to store what a specific user can do for a specific paper offering.

‘What is implied by an access level {paper coordinator, departmental controller, .0,

Each paper offering has ta have assessment components (assignments, tests, exams, ...} defined.

A student has ko be given a mark for each assessment component belonging to the paper offering.

‘We get a 1-to-many relationship between PaperOffering and AssessmentComponent,

‘We need an associative entity between AssessmentComponent and Student,
i i ik

i e T T

MM

EHeinrich, eFest 2004
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Marked assignments as study material

Marked assignments as examples — used this semester in 159.254

Material available

Last years assignment task and marking scheme

Nine marked example solutions from last year (anonymous)

Procedure suggested to students

1. Attempt task yourself
2. Study example solutions and try to mark these yourself
3. Look at lecturer’s marking and compare to your own
4. Reflect on your own solution
Parameters

Participation voluntarily

No marks/credit given

EHeinrich, eFest 2004 21



Marked assignments as study material

Has this approach been successful?

We have conducted a survey to establish level of participation and
students’ perception

Analysis underway

Indication that students appreciate opportunity

Ethics approval has been granted
Approval to ask students for their informed consent

Application available on request

EHeinrich, eFest 2004
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Marked assignments as study material

What was missing/needs to be considered?

Opportunity for students to get feedback on their own work
On their own solution attempts
On their own marking attempts

Incentive for students to participate/invest time

A few marks for participation?

Issues around student identification for peer-assessment
Participation under their real name?
Complete anonymity using pseudo ids?
A ‘mixed’ model
Lecturer knows real identities

Student work gets distributed under pseudo ids

EHeinrich, eFest 2004
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Peer-assessment for exam preparation

Considerations
Students prepare for exams only after lectures/class time has finished
Trying to answer “old’ exam questions is useful learning experience
Students should get feedback on their solution attempts
The lecturer will not have the time to provide this feedback for each

individual

Approach
Make old exams available via WebCT
Allow students to submit their solution attempts
Make these solution attempts available anonymously to whole class
Encourage students to peer-assess these solution attempts
Make the peer-assessments available to the whole class

EHeinrich, eFest 2004
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Summary

Onscreen marking of assignments using MarkTool
Makes it feasible to do formative marking on electronic assignments

MarkTool available for download and ready to use

http://www-ist.massey.ac.nz/MarkTool/

Management of the marking process
Complementing WebCT with our own tools

Trial version available from Eva Heinrich or soon from website

Learning support around formative assessment
Simple approaches possible right now

Supporting tools under development

Copyright Eva Heinrich 2004. This work is reproduced with the permission of the author.
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