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 Pass-IT Guidelines on Online Assessment

Foreword

We live in an age of Information Technology (IT) – at home we are surrounded by, and constantly use, numerous forms of IT; at school and college, students are familiar with using IT as part of the learning and teaching environment. The SCHOLAR programme, recently introduced into all Scottish schools is a case in point. It is only natural, therefore, that IT is used in the assessment of the learning that has taken place.

The Scottish Qualifications Authority (SQA) has been exploring issues of e-assessment and online assessment
 for several years. In February 2001 the SQA guidance on open and distance learning was updated and at that time work was started to address some online assessment and quality assurance issues. The Pass-IT project was a major part of this overall work. Online assessment was used in the Pass-IT project.

The purpose of these guidelines is two-fold.

· To document quality assurance issues that emerged during the Pass-IT project, and suggest solutions to problems encountered.
· To explain the procedures for operating Pass-IT assessments where these are available to centres.
The guidelines are aimed at all staff in centres – the senior management team responsible for centre policy; the class teacher wishing to enhance teaching, learning and assessment, and support staff, both technical and non-technical.
The Pass-IT Project

Pass-IT was a Scottish Executive funded initiative that carried out research into the use of online assessment. This research project brought together key players in Scottish education to explore the applicability and suitability of different forms of technology to enhance the assessment process. The partner organisations of the project were Learning and Teaching Scotland (LTS), Scottish Qualifications Authority (SQA), Scottish Centre for Research into Online Learning and Assessment (SCROLLA, based at Heriot Watt University), Scottish Further Education Unit (SFEU) and the British Broadcasting Corporation (BBC).

The project developed and researched online assessments that teaching professionals could access for both formative and summative purposes. These assessments were designed for a limited range of National and Higher National provision.

Over 30 months the project created, piloted and evaluated a number of different approaches to online assessment in schools and colleges throughout Scotland in two phases. Phase 1 ran from August 2002 to October 2003, and Phase 2 from November 2003 to January 2005.

During Phase 1, online assessments in the following areas were created and piloted:

· NABs
 for Mathematics at Higher and Advanced Higher Levels

· NABs for Chemistry at Higher Level

· Unit assessments for revised HNC Computing.

During Phase 2, online assessments in the following areas were created and piloted:

· NABs for Mathematics at Access 2, Access 3, Intermediate 1, Intermediate 2, Higher and Advanced Higher Levels

· NABs for English Close Reading at Intermediate 1 Level

· NABs for French Reading and Listening at Higher Level

· NABs for Music Listening at Higher Level.

Further details of the Pass-IT Project and its outputs are available on the website http://www.pass-it.org.uk.

Introduction and overview

Introduction

This document provides guidance to centres relating to assessing students using online assessments developed as part of the Pass-IT Project. The guidance is based on the experiences of the staff in schools and colleges as well as the research findings of the Project.

The guidance is divided into three sections: Preparing for online assessment, Holding assessment sessions, and After the assessment. Each of these three sections covers a stage in implementing an online assessment, and for each stage there are a number of steps that must be taken to ensure the smooth and rigorous delivery of the online assessment. The section on Holding assessment sessions relates both to holding practice sessions and to holding assessment sessions where the responses are used for summative purposes.

Developing online assessments is not covered in this document. This aspect is covered in another publication from the Pass-IT Project – Good Practice Guide in Question and Test Design.

(Available on the Pass-IT website at http://www.pass-it.org.uk.)

Some of the information contained in this document has been drawn from the SQA publication SQA Guidelines on Online Assessment for Further Education. The relevant British Standards Institution code of practice has also been used in preparing these guidelines - BS7988: Code of practice for the use of information technology (IT) in the delivery of assessments (2002). This code is currently (2005) being rewritten.

Overview: What is online assessment?

Computers have been used in higher education to assess students for decades. Software to allow assessments to be delivered to students (often referred to as computer-assisted assessment, or CAA), became widely commercially available in the 1990s, and many institutions began to experiment with these packages. The increasing availability of networked computers by the mid-1990s allowed assessments and other educational services to be delivered online with web browsers. Centres no longer had to think about installing CAA software on students’ machines. Results no longer had to be manually gathered from these machines after assessments had taken place. Instead centres could put the CAA system on a central server and rely on a standard web browser to deliver assessments to students and send responses back to the server for storage, automatic marking and return of feedback to the students. This is essentially the system that was employed in the Pass-IT Project.

In these guidelines the term online assessment refers to assessments that involve the use of a web browser and other Internet-based tools for:

· The storage and delivery of assessments to students

· The capture, marking, storage and analysis of students’ responses

· The collation, analysis and return of results.

Scope of online assessment and of these guidelines

Online assessment, in common with all other forms of assessment, is used for three main purposes:

· Diagnostic – carried out before or after learning activities take place to ascertain the level of a learner’s (or a group’s) knowledge

· Formative – carried out as part of teaching. Assessment for learning where the information gathered is used to adapt the teaching or the learning to meet the needs of the learner.

· Summative – carried out at the end of a learning programme or at a number of specific points during it to provide a mark which affects the level of qualification achieved or allows progression to the next stage of learning.

The assessments created as part of the Pass-IT Project provide the basis for all three forms of assessment to be carried out. These guidelines apply to all three forms of assessment, though much of the information will be more relevant to summative assessment than to diagnostic or formative assessment. The assessments were not used diagnostically in either phase of the Pass-IT project – only formatively and summatively.

The guidelines in this document are aimed at all staff in centres. However, not all of the guidelines will be relevant to all users of the document.

· If you are a member of the senior management team in a centre, you will find some of the information in the section: Preparing for online assessment relevant.

· If you are a teacher or a lecturer involved in the delivery of the assessments, you will find all sections relevant, but in particular the sections Holding assessment sessions and After the assessment will be of interest.

· For technical support staff in centres, some of the guidance contained in the first section: Preparing for online assessment will be of most use, although it is essential that technical support staff are also involved in the delivery of the assessments. Other support staff, such as librarians, will also find some of the guidance contained in the document relevant.

1
Preparing for online assessment

1.1
Cross-centre commitment

a
Senior Management Team

It is essential that the Senior Management Team in the centre is involved from the outset in the decision to implement online assessments. Holding an online assessment session in a department will involve more than the staff in that department. Unless there are adequate computing facilities within the department, it will be necessary to hold the assessment sessions either in other departments or in a central facility (such as a library or an IT room). Experience in pilot centres has shown that this is greatly facilitated if the management of the centre sanctions such temporary timetable changes.

It may also be necessary to arrange for class cover during practice or the final online assessment sessions. Such cover is normally arranged in a centre by a member of senior management.

Centres may have a policy of keeping parents/guardians informed of developments affecting the teaching, learning or assessment of students. If this is the case, it may fall to a member of the Senior Management Team to send a letter to the parents/guardians of the students involved in online summative assessment.

Centres should identify a member of staff to have overall responsibility for online assessment activity within the centre. Since introducing CAA within a centre is likely to involve cross-centre policy decisions, it is suggested that this member of staff is a member of the Senior Management Team. This function may be carried out by the Head of centre, SQA coordinator, Flexible Learning coordinator or some other member of staff. This CAA coordinator will be the point of contact between the SQA and the centre on issues relating to online assessment.

b
Technical and other support staff

Technical assistance is needed both before and during online assessment sessions at a number of levels. Also when running online assessment sessions and when using practice online assessments, it may be necessary to involve the librarian or other support staff.

1.2
Considerations about using online assessment

The use of online assessment raises a number of issues for the teaching, learning and assessment process, and for learners, teachers and centre managers. Some of these issues are explored in the following section.

a
Improving learning
Online assessments can be incorporated into the delivery of a Unit and can give instant feedback to students. Formative assessments were available as part of the Pass-IT Project for use as practice assessments. Many of these assessments incorporate randomisation, and so can be used repeatedly by students without losing the confidentiality of the items for use in summative assessment. All of the practice assessments provide instant feedback to students. The availability of an almost endless supply of practice assessments was mentioned by many teachers during the pilot phases of Pass-IT as one of the great strengths of the project. As one teacher in a pilot school put it:

“These tests have given the class excellent overall revision for Unit 1. They have all thoroughly benefited from this. It has given them added confidence.”

Online work is increasingly included in teaching and learning at all levels – from primary children researching for projects by using the Internet to the SCHOLAR programme in secondary schools. It makes sense to extend this learning on computer to assessment on computer also. The following observation was made by a teacher using the Pass-IT assessments:

“The kids today are so used to using these machines for everything that it is a natural progression to use it for this sort of thing.”
The use of Pass-IT practice assessments can reinforce the learning while preparing students for the summative assessment at the end of the Unit. At the same time, the students become conversant with the use of the assessment engine.

Many of the Pass-IT assessments incorporate media-rich assessments that include sound, animations and interactive graphics. These elements are designed to be user-friendly and encourage student participation.

Online assessment can be used to increase motivation and hence to improve learning. Some students, in particular some males, are seen to be more motivated by an online assessment than by a pencil and paper assessment. The Pass-IT practice assessments, with their inbuilt randomisation, provide a source of material that is more appealing to some students.

“They were certainly more focused than a normal class would have been.”

“The class were a bit apprehensive when they first came to work online but once they got into it they found it a very good learning tool, that they could do repeated examples and quickly get the hang in a way you couldn’t do in the classroom with paper and pen – very, very good. We have found it a good revision tool.”

b
Objective marking
In conventional assessment, marking can vary between markers as a result of different interpretations of marking schemes and learner responses. Computers, however, will mark the same responses in the same way every time. The assessments developed as part of the Pass-It project contain a spread of question types. Those that involve objective marking, such as multiple choice, multiple selection and hot-spot questions as well as judged mathematical expression (JME) and word match (WM) questions, create no marking problems for the Pass-IT assessment engine. They can be automatically marked and therefore offer the benefit of reducing marking load for teachers. This is one of the most commonly stated reasons for introducing online assessment.

c
Non-objective questions 

The downside of computer marking is that sometimes the assessment engine can be less accommodating than human markers. An example of this is when a student enters text; a computer might mark an answer wrong where a human marker would consider the answer to be correct or partially correct.  

As already noted, most of the question types used within Pass-IT are marked automatically, with the obvious savings in time for teachers using them. The only question type that is not marked automatically is the free text response or essay question and these need to be scrutinised by a human. Students type their answers in a text box and submit them in the normal way. The assessment engine stores the answers. These answers may then be recalled by the teacher and printed out if necessary for marking.

However within Pass-IT, some progress has also been made with automatic marking of short free text responses.  Results from the research indicate that there is a high degree of correlation between computer and human marking of this type of answer. (See the Pass-IT research reports for the detailed research results.) The technology required to mark free text responses is not yet robust enough to be made widely available but it is hoped that further development will allow it to be used to support online assessment.

d
Automated results collation, analysis and return
A major benefit of online assessment is the ability to collate results and instantly analyse the responses to questions. The Pass-IT assessment engine has developed a Reporting System for teachers, which makes it possible to analyse the performance of a single student, a class or a number of classes. It is also possible to analyse the responses made to individual questions by a group of students, and use this analysis to inform teaching and learning. For example, if the responses to a particular question all show the same misunderstanding, it should be possible to use this information to reinforce teaching. The reporting system now includes a reporting system for students – the same one that is used by the SCHOLAR programme.

One of the most significant administrative benefits of online assessment is the ability to transfer results into management information systems. The results of a Pass-IT online assessment can readily be saved as a .csv file and in that format can be imported into most management information systems used in centres. Results can also be collated easily either by Unit or on a Learning Outcome basis and provided to students either online or by email.

There is a significant reduction in printing of paper NABs and the associated administration involved in storing the NABs securely, as well as distributing papers and collecting responses. However there are other security issues, some of which will be addressed later.

e
Improving access
Some students with additional support needs find online assessment preferable to traditional pencil and paper assessments. The screen display of Pass-IT assessments can be modified by students to suit their own particular needs.

· The display colours can be altered.

· The text size can be increased, and the assessments by and large are compatible with the screen magnifier SuperNova.

· The text can be read out by a screen reader, such as Jaws.

The Pass-IT assessments have been piloted with students who have a wide range of additional support needs. Accessibility issues are addressed later in more detail.

f
Are all subjects and areas suitable for online assessment?
The short answer to this question is – no. However it is not only the more numerate subjects that can be made available as online assessments. Phase 1 of the Pass-IT project concentrated on the subjects that are more traditionally thought of as suitable for online assessment – Computing, Mathematics and the Science subject Chemistry. In both Computing and Chemistry, however, there are areas of practical assessment that do not currently lend themselves to online assessment.

Phase 2 of the Pass-IT research broadened the list of subjects to include NAB assessments in Intermediate 1 English – Close Reading, Higher Music – Listening, and Higher French – Listening and Reading. While the Pass-IT research has shown that it is possible to create online assessments in these areas of these subjects, it by no means suggests that all the other areas of these and similar subjects can be assessed by online means. For example, the Individual Presentation Unit of Intermediate 1 English, the ‘Performing and Inventing’ Learning Outcomes of the Higher Music Unit Performing, Inventing and Listening, and the ‘Speaking’ Learning Outcome of the Higher French Units Language and Language in Work would not lend themselves to online assessment.

What will be available in the foreseeable future is a ‘mixed economy’ of assessments. In some subjects and areas, online and traditional assessments will be available side by side; for other assessments, only paper tests will be available; for a very small number of assessments, online assessment may be the only option available. The appropriateness of the assessment tool – and not reducing the administrative burden – should be the primary driver for introducing online assessment.

g
Time involved in an assessment

BS7988 recommends that no one should spend longer than 1½ hours working continuously at a computer. This should not pose any real problem where online NAB assessments are involved, although it is as well to be aware that the time any student spends on the computer may include:

· logging on to the local authority and/or the centre intranet

· logging on to the assessment web site

· carrying out the assessment. The Pass-IT research, in common with other research, has found that students taking assessments on computer require on average 10% more time than when using traditional methods. This increase should be allowed for when planning the assessment.

· any additional time granted because of special assessment arrangements.

1.3
The Pass-IT System

The Pass-IT software was developed at Heriot-Watt University to create and deliver online assessments. The assessments were developed by SQA subject specialists working with learning technologists. All the assessments are online variants of HN assessments (in the case of Computing) and NAB assessments (in the case of all other subjects) taken from the current catalogue of assessments.

a
Software demonstration

A demonstration version of the software can be found at:

http://www.calm.hw.ac.uk/passit.html
When prompted enter extdemo as the user name.

This demonstration assessment includes sample questions covering most types available with the Pass-IT system.

b
Minimum system requirements
Sufficient workstations are required, each with Internet access, to allow one computer per student with some spare capacity. It is suggested that one additional workstation for every ten students sitting the assessment would be sufficient to cater for most unforeseen difficulties.

Each user workstation should have:

· a web browser

· a mouse

· a keyboard

· a soundcard with jack-point for headphones

· Macromedia Flash™ (Version 7 preferably) plug-in installed

· JavaScript enabled

· space next to it to do rough working.

c
Navigation
With the Pass-IT software, navigation between questions in an assessment is straightforward and consistent. It is possible to ignore questions and to return to them at a later stage. It is possible to alter the response to a previously answered question. There is a facility to allow students to go to any numbered question. It is possible for students to ignore items that they cannot answer.

The navigation features of the Pass-IT system are shown in the following diagram.


d
Modes of delivery
Pass-IT assessments are available in three modes of delivery:

· Help mode In this mode, ticks and crosses are instantly fed back to the student in response to correct and incorrect answers respectively. The total marks available for each question part are shown, and the mark awarded for a submitted answer is shown. In addition, a 'reveal’ button is available for the student to use so that the correct response can be seen.

· Practice mode In this mode, ticks and crosses are available but there is no reveal facility. The allocated mark and the mark awarded for a submitted answer are also shown.

· Exam Mode In this mode, there is no feedback to students about whether a submitted answer is correct or not. There is no reveal facility. Only the mark allocated to each question part is shown.

It should be noted that neither staff in centres nor students sitting an assessment have the ability to change the mode of delivery of a particular assessment. This is preset when the assessment is created, and is set to suit the particular use for an assessment. Normally assessments available for practice use will be available in either help or practice mode, often in both modes. Assessments that are to be used for final, summative assessment purposes will only be available in exam mode.

e
Using the Pass-IT system

As already noted, the system uses the Internet to deliver the assessments to students. Students use a web browser to access the assessments. The stages that a student has to follow in sitting an online assessment using the Pass-IT system are summarised below.

1. The student enters a URL that launches an executable (.exe) file on the Pass-IT server.

2. The student logs onto the system using a unique identifier (user name).

3. The student can browse through the questions in the assessment using web page navigation buttons.

4. The student submits answers to questions using web page submit buttons.

5. The student can browse answered questions and resubmit answers to any question at any time prior to exiting the test.

6. The student exits the test using the web page exit button.

7. The student receives a mark at the end of the test (for questions or parts of questions that are automatically marked).

The Pass-IT software dynamically generates web pages for each student. A record is maintained of all submitted answers with only the last submitted answer for each question counting.  

The software uses standard GET and POST commands to return an HTML page to the browser reflecting the changes requested (e.g. next/previous question, submit an answer).

The software and server have been configured to take advantage of caching. Significant traffic reduction can be achieved if a proxy server exists and if user machines allow caching.

f
Usability
The Pass-IT system has been designed to be as user-friendly as possible. To this end, the ten Usability Heuristics, or general principles for user interface design, suggested by Jakob Nielsen have been applied in the design of the system.

g
Help facility
Students should have had sufficient practice in using the Pass-IT system before taking an online summative assessment. During these practice sessions a navigation document is available which covers the following areas:

· Logging in

· Modes of test delivery

· Navigating through the Pass-IT system

· Exiting the system

This navigation document should be made available to students when they are sitting the summative online assessment.

The Pass-IT system does not display information about the number of items that have been answered and unanswered. Pass-IT does not display the time remaining for the assessment, nor does it send an automatic warning message to students a set time period before the end of the assessment. Time controls for the assessment are left in the hands of the teacher or invigilator.

h
Security features
There are several features within the Pass-IT system that improve security during online assessments.

· Loss of students’ responses The Pass-IT assessment system provides safeguards against the potential loss of students’ responses. Responses to each question part are stored on a remote server as soon as they are submitted. In the event of system failure or network outage, responses are saved so that students can restart from where they left off when the system has been restored. Timing should be reset accordingly.
· Minimising opportunities for copying There are several measures built in to the Pass-IT system to minimise opportunities for copying, involving using different versions of essentially the same assessments.
· For some assessments, the system delivers one of a number of pre-structured and moderated assessments to each student. Decisions on which student is assessed by which assessment are made at the login generating stage.

· The order in which options for objective questions are presented, such as all of the possible answers to a multiple choice question, is normally randomised.
· Different parameters in judged mathematical expression (JME) questions are normally delivered to different students. The Pass-IT research has shown that these randomisations have no effect on the performance of individual students.
i
Pass-IT Reporting System
The Pass-IT Teacher Reporting System is delivered across the web and follows the standards for web page design and navigation.  With this system it is possible to view details of when a student took an assessment, how long it took, and from which IP address it was taken. It is also possible to re-create the assessment exactly as it was taken by the student, with any randomly generated parameters and ordering. Records are kept on the server of all responses to each question part, including the full text of free text responses and any feedback or result given to the student if the assessment was delivered in help or practice modes.

There are several key reports that have been identified as being important to teachers, in particular in terms of moderating the results of the assessments.

· Assessment summary by question This report gives the mark gained by each student for each question in an assessment, as well as the total mark gained for the assessment. Where a student has attempted an assessment more than once (as a practice assessment, for example) a separate line will appear for each attempt. An example of such a report is shown below.
	FirstName
	Surname
	Attempt
	Duration
	Q1
	Q2
	Q3
	Q4
	Q5
	Total Mark
	Student Responses

	A
	Smith
	1
	1:09:13 AM
	2
	4
	4
	3
	
	13
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	B
	Jones
	1
	1:01:19 AM
	0
	
	
	
	
	0
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	B
	Jones
	2
	1:06:23 AM
	2
	3
	3
	3
	
	11
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	B
	Jones
	3
	1:01:16 AM
	2
	2
	
	
	
	4
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· Assessment summary by Learning Outcome where appropriate.
· Assessment summary by attempts by each student for an assessment.
· The student responses for an assessment. For each question part this report shows the available marks, the marks awarded, the student’s answer (and the rendered form – the answer displayed in the way it would normally be written if the answer is a mathematical expression), the correct answer and the number of attempts at each part of the question. Where a student has made more than one attempt at a question part, it is also possible to access previous answers submitted (although the last answer submitted is the answer that is counted).
A Pass-IT Student Reporting System has also been developed. This system gives students access to essentially the same information regarding their own assessments only, as is available to teachers for a class group.

j
Accessibility
By law, centres offering assessment for qualifications should take all reasonable steps not to discriminate against students with additional support needs. If an online assessment is not felt to be appropriate, then an alternative or equivalent assessment, such as a paper version, should be provided.

The Pass-IT assessments have been tested with different assistive technologies – screen readers and speech recognition software in particular. More time should be allocated for students using such technologies.

As far as possible, images used in Pass-IT assessments are provided with a textual equivalent. Students with visual impairment can adjust the text size. The Pass-IT system allows the use of style sheets, enabling students to customise the appearance of the web pages.

For non-mouse users, the use of shortcut (access) keys allows device independence. Students can use the following shortcut keys to navigate through a Pass-IT assessment.

	Function
	<Alt> +  <Shortcut key>

	Next question (if active)
	n

	Previous question (if active)
	p

	Reveal
	r

	Steps
	s

	Done (to end steps)
	d

	Exit test
	x


Good design for students with additional support needs is good design for all students. The World Wide Web Consortium (w3c) has drawn up guidelines on how to make web content accessible. As far as possible, these guidelines have been followed in creating the Pass-IT assessments to make them more accessible to all students, whatever input device they are using (desktop browser, voice browser, mobile phone, etc) and whatever constraint they are under (noisy surroundings, under or over illuminated room, hands-free environment, etc).

The TechDis (a JISC
 service) Web Accessibility and Usability Resource is a useful site on the practical and technical aspects of accessibility.

k
Other hardware and software considerations

· Browsers

As far as possible every effort has been made to ensure that the Pass-IT system complies with w3c.org specifications for HTML and CSS.  However a number of browsers are inconsistent in their implementation/interpretation of these standards.  Browsers that are known to be problematic are Netscape 4.x, 6 (all versions) and Netscape 7.0x on both PCs and Macs.

· Firewalls

During the Pass-IT pilots, some instances of the firewalls/filters installed in computers in some centres were found to cause problems in running the assessments. In particular if a firewall or filter is set up to block access to any .exe file then the assessments cannot be accessed. This problem can be overcome if any firewall filters on the centre site are lifted.

· Online help to check computers

The minimum system requirements to run Pass-IT assessments have been given earlier. As an aid in checking these requirements, an online facility has been created. By logging on to the check facility website and following the onscreen instructions, any computer can easily be checked to see if it meets the minimum specification.

This check can be carried out by using the following link:

http://www.calm.hw.ac.uk/sysinfo.html
When prompted enter sysinfo as the user name.

There are four questions in this check test (the last one being a thank you message) and it only takes a few minutes to complete. Completing the test requires no knowledge of the computer system being used, since the test does the detection automatically. It is important that the information that is shown at each stage is submitted, as this is the only way in which it will be recorded.

Carrying out this check test performs a test of the assessment engine on an individual computer, as well as checking if there are likely to be any firewall problems in the centre. In completing the test, multiple response, word match and essay questions are submitted. In addition, the test checks whether Macromedia Flash is installed, as required.

If a problem is encountered at any stage during this check (such as necessary software not being installed or a firewall problem), the user is alerted. This may be by means of a message or by the inability to complete the check. Any problems that are shown up should be rectified as necessary, for example by installing the relevant software or removing the firewall constraints.

· Trial the system

Before using the system with students, the assessment software should be checked to ensure that it is fully functional. This check should include:

· the registration and authentication facilities

· the ability of the system to provide appropriate assessments

· the ability of the system to randomise items (if required) and to deliver items, parameters and response options correctly 

· the ability of the system to deliver correct feedback to student responses

· the navigation through the items

· the recording of responses.

2
Holding assessment sessions

The notes in this section relate to the invigilated assessment sessions required for the delivery of summative assessment – end of Unit NABs for example. Much of what is contained here is also applicable to practice (formative) sessions. When conditions for assessment require assessments to be supervised, steps should be taken to ensure that the assessments are delivered in an environment that both supports candidates and upholds the conditions for assessment.

2.1
Delivery model

The delivery model that was used in the Pass-IT pilots was as follows.

· Whole class practice sessions were used to allow students to become familiar with the software and the type of assessment.

· Whole class assessment sessions were held for the summative assessment – the ‘actual’ NAB.

· ‘Clear-up’ sessions were held with individual students, or smaller groups of students, where there were still some assessments (or individual Learning Outcomes) that had not been achieved.

In situations where Pass-IT assessments are being used purely for formative purposes - as revision exercises for example - only the first of these stages is relevant.

2.2
Giving students practice

It is essential that the technology used does not affect the outcome of any assessment. Students sitting an online assessment must therefore be conversant with the system being used and must be comfortable with it.

Students must practise using the system in advance of the assessments. These practice assessments allow students to try out the navigational aspects of the software and most of the item types – items with a similar style, level of difficulty and method of feedback to those to be used in the actual assessment.

Students will be given user names as required to carry out the practice assessments. Practice assessments can be conducted in the centre either in timetabled subject time, during personal development time (PDT) or outwith timetabled time, for example in a library during a break. Alternatively, it may be possible for students to carry out practice assessments at home, if this is felt to be appropriate.

Before students sit an assessment in exam mode, where the results will count as a summative assessment, they should be encouraged to use the assessments in practice and help modes. There are two benefits in doing this: students are given additional revision material to reinforce their learning and both students and teachers become familiar with the assessment engine and do not have to worry about navigation issues when the summative assessment is carried out.

Students should, where possible, also be encouraged to sit a practice assessment in exam mode so that they are given feedback and results in the same way as they can expect from the summative assessment.

Pass-IT pilots carried out in centres that had given students prior practice invariably went more smoothly than pilots with students who had not previously used the system. Where there had not been any chance to practice using the assessment engine, students were more concerned with the practicalities of inputting answers, rather than concentrating on the content of their answers.

2.3
Registering Students

Student registration details for the summative assessments will be made available in advance of the assessment. At the start of the assessment students will be provided with their individual user names for the summative assessment. They should already have practised registering and using the system with the user names issued for practice assessments.

In reality, some students may have forgotten the login procedure, and others may try to access the summative assessment using their practice user name.

2.4
Briefing students

Students should be briefed by staff in the centre, in advance of the assessment. Briefings should include information on:

· the dates and duration of the assessment

· authentication procedures and any ID required

· the work that will be included in the assessment

· the nature of the assessments (number and types of items in the assessments)

· any permitted, non-permitted or provided data or aids, such as data sheets or calculators (physical or software)

· arrangements for carrying out practice assessments

· any provision made for students with special needs

· what to do in the event of technical problems.
Instructions for students should be provided by the teacher prior to the assessment. The assessment should not begin until the students have been given the initial instructions and information about the number of items, the item types being used, the scoring mechanism and the duration of the assessment.

In some circumstances, for example if the time available for carrying out the assessment is at a premium, this information may be passed on to students before the assessment by staff in the centre.
2.5
Preparing rooms and equipment

a
Physical environment and equipment

It can be difficult to meet some of the following requirements but, ideally, for an online assessment:

· The room used should have suitable temperature, ventilation and lighting for working both on and off screen.

· BS7988 recommends that the screens of computers delivering the same assessments should be at least 1·25 metres apart. However it is more important that students taking the same assessments should not be able to see the screens of others. Where more than one version of an assessment is available, students taking the same version should not be at adjacent computers.

· Each workplace should have space for printed materials and other equipment, and space for making rough notes.

· Students in wheelchairs or those requiring assistive technologies should have additional space, if required.

· If there is any sound output with the assessment, headphones and computers with sound cards capable of playing the sound must be available.

· An invigilator’s desk should be available and in a good position to observe that communication between students does not take place and that unauthorised reference material and resources are not used. It should be possible for the invigilator to walk around the room viewing every workstation.

· Virus protection should be in place and up to date on students’ computers.

· A suitable number of spare computers, including keyboards and mice, should be available. It is suggested that one additional workstation for every ten students would be sufficient to cater for most unforeseen difficulties.
b
Checking equipment

Before the assessment begins hardware and connectivity for delivering the assessment should be checked.

Immediately before the assessment takes place, the following checks should be made on the equipment:

· all computers and monitors should be switched on to ensure that they are working

· keyboards and mice should be tested to ensure they are functioning

· the browser should be tested to ensure it is present, correctly configured, and able to access the assessment system

· it was found useful during Pass-IT pilots to have the URL (web address) of the assessment website included in the ‘Favourites’ menu of the web browsers of all the computers used for the assessment. It might also be possible to include a link to the assessment web site from the home page of the centre.

· access to any software other than the Pass-IT software should be disabled.
c
Other material

As with all assessments, it is necessary to have other resources available to students. These might include:

· navigation guides

· subject specific material such as formulae sheets, data sheets or mathematical input sheets

· rough working booklets. These rough working booklets should have the students’ names and login details entered on them. The booklets should be collected in at the end of the assessment, since the working may be used to modify the mark assigned by the computer. (See the next section – After the assessment)

All of these resources are available online from the assessment website, but paper copies should be available for students as necessary.

The student user names should also be available for issuing immediately prior to the start of the assessment.

Sufficient paper copies of the relevant assessment should also be available, in case there is any form of technical failure.

2.6
Ensuring adequate staffing

Supervised online assessment requires more staff than is the case for a supervised paper-based assessment. This is due to the necessity of having technical support available at immediate notice. Network administrators and technical support staff should be advised of the time for the assessment in advance, and the assessment should be treated as priority.

Those carrying out supervisory or invigilation functions would generally have to be familiar with the assessment system: how to log in; navigate; respond to all item types; and exit. It should not be necessary to assist students with these functions if adequate opportunities to practise have been provided. At the end of the assessment, invigilators should ensure that students have completed and exited correctly from the assessment, to ensure that the computer has recorded students’ total marks. Invigilators should also assist students in exiting from the system, if necessary.

Invigilators should not be distracted from their duties by the need to provide technical assistance, so there may be a need for more than one invigilator. Invigilators should also be careful to assist only in the use of the system and not in understanding the content of any items.

2.7
Ensuring security

The issues surrounding whether to allow students to bring materials of their choice to invigilated online assessments are similar to those in invigilated paper-based assessments. Each of the NABs that were used to create the Pass-IT online assessments contains closed-book assessments to be carried out under supervision. In some instances, access to electronic calculators is allowed but restricted. Information on this will be detailed with the NAB documents.

The following additional procedures are recommended.

· Avoiding unauthorised access to the system. For a summative assessment this can largely be achieved by only issuing the user names once all the students are seated at their computers.

· Removing access to unauthorised materials. Students should not have access to email, Windows Messenger or the SCHOLAR coursework during the assessment. Aids such as onscreen calculators and spell checkers and access to unauthorised sources of information (such as search engines) should have been disabled as necessary in advance. This can be achieved by hiding navigation toolbars, disabling shortcut keys and preventing return to the assessment if any other software has been accessed.

· Preventing unauthorised disclosure of content. Facilities to print, copy materials into another application or send files to the hard disc, removable media or other computers should be removed.

2.8
Specifying technical failure and avoiding loss of student responses

It is advisable to have sufficient spare workstations in case equipment fails (approximately one spare workstation per ten students). Students must be able to restart the assessment on another computer without loss of working time, and if possible to access any responses they have already made. The Pass-IT assessment system provides safeguards against the potential loss of students’ responses. In the event of system failure or network outage, responses will be saved so that students can restart from where they left off when the system has been restored. Timing should be reset accordingly.

Centre staff should log all technical failures and delays. No student should be disadvantaged by technical problems. Alternative assessment materials should be available for use in the event of a failure of any online assessment.

2.9
Specifying emergency procedures

In the event of fire alarms or other emergencies, it should be possible to vacate the room with browsers still open. When they return to the assessment, students should be given the full time for completion. Details of all emergencies and the implications for the assessment should be logged.

3
After the assessment

3.1
Finalising marking of assessments

Most types of questions used in the Pass-IT system are marked automatically. These include all the objective types of questions – multiple choice; multiple selection; drop-down list; drag and drop; hot spot and judged mathematical expression (JME). This is not to say that the answers keyed in by students to these questions can be taken for granted, in particular when the use of steps is involved.

The automatic marking of non-objective word match questions, where in essence students are required to respond by typing a short answer into an answer box, may also need  checking. Answers of this type may consist of a word or two (where spelling is relevant) or a chemical symbol (where capitalisation may be relevant) or some other similar type of response.

As noted earlier, there are some types of questions that are not marked immediately by the computer. These are the essay questions where a student response is entered into a free text box. These types of answers typically consist of a phrase or two, a sentence, or they may even extend to a short paragraph. A mathematical proof would also fall into this category.

For all of these reasons, human intervention in the marking of assessments may be required, at least where the assessment is summative. This is one reason why students should be given rough working booklets and encouraged to use them when sitting an online summative assessment. The rough working can help in deciding whether or not to modify the mark automatically assigned by the computer system.

a
Reviewing automatic marking

Where a student’s response to a question has been marked as correct by the computer, no intervention is necessary. This is because all the assessments used in the Pass-IT project have been developed by subject specialists working with learning technologists. The questions have all been verified by SQA in their original paper format. The online versions developed for summative use have in addition been vetted by SQA moderators to ensure that standards are being maintained. This vetting has included the range of acceptable answers for questions where this is relevant.

Where some of the students’ responses have been marked as incorrect by the computer, it may be necessary to review the marking, although not in every case. When a student has been awarded enough marks to reach the threshold of attainment for the Unit (or Learning Outcome, as relevant for the assessment) then there is no need for a review. However when a student has not reached the threshold of attainment, then the marking of the relevant questions should be reviewed.

The student responses, available from the reporting system, and the working from the rough working booklet should both be available for this review.

In some cases, it will be found that students should have been credited with more marks than they have been awarded automatically by the computer. There are two reasons for this.

The first reason is that the student has obtained the correct answer for a question or part of a question but has not typed in the correct answer or has forgotten to type an answer in at all. The evidence available from the student’s rough working should show up this type of input error. Input errors such as this should not be penalised.

With the Pass-It system, when the input button for a question or question part is pressed, the student’s answer is returned on screen with the phrase ‘your currently accepted answer is ......’ If this phrase is not complete then no answer has been keyed in. Input errors relating to mathematical answers have been reduced with recent developments to the assessment engine. The Pass-IT technical team has created a rendered version of the student’s one line mathematical expression keyed in as an answer. Now students can see immediately how the computer has interpreted their string mathematical expression.

Examples of this type of input error include the following.

· Incorrect mathematical expression typed in – perhaps a missing or a misplaced bracket.

· Spelling error – such as ‘Sterling’ for ‘Stirling’.

· Wrong case used in a chemical symbol – LiCL for LiCl.

Such errors may only be considered as input errors where there is evidence to indicate this on the student’s rough working. It is unlikely that spelling or case errors will have such additional evidence available. If this is the case, then the same marking principles that would be used in these situations for a paper based assessment should be used for an online assessment. This marking is detailed in the marking instructions published by SQA as part of the NAB specification.

The last example given, that of LiCL instead of LiCl illustrates the continuing difference of opinion between the ‘hawks’ and the ‘doves’ in marking. The hawks would say that LiCL is not chemically correct and they would not award the mark. The doves would say that keying in LiCL amounts to no more than an input error where the shift key has been pressed at the wrong time.

The SQA has recently launched a website, the Understanding Standards website, which indicates best practice in applying marking standards for various subjects at different levels. The information available on this website may be of use in situations such as those mentioned above.

The second reason why students may be awarded more marks than automatically assigned can arise even although the student has obtained the wrong answer. Even wrong answers in Mathematics or other mathematical based subjects may have some correct working, as seen on the rough working. Marks, called partial credit marks, should be awarded for this correct working, according to the published marking instructions for the particular assessment. A student who chose to take the option of using steps where they are available for a question may not have entered an answer in the step, although the evidence may be available on their rough working.

If any automatically assigned marks are amended to allow for either of these types of error, the reasons for the amendments should be recorded and kept, along with the rough working.

b
Free text response questions (Essay questions)

The students’ answers to essay questions are typed in a free text box. The Pass-IT system stores these answers but does not automatically mark them. The students’ answers can be retrieved using the reporting system and marked manually by teachers.

As part of the pilot experiments, some of the students’ answers to essay questions were extracted from the Pass-IT system and sent to a company, Intelligent Assessment Technologies (IAT), for analysis and automatic computer marking. For each question the methodology used by IAT was to configure templates of correct and incorrect answers, based on a combination of candidate responses and subject specialist advice. Each template catered for a range of student responses. Spelling mistakes and typing errors were taken into account. The approach used by IAT was iterative and the aim was to achieve at least the same consistency as human marking. For more information about the automatic marking of free text responses, the interested reader is directed to both Pass-IT research reports.

The marks awarded to students for all essay questions should be added to the marks awarded by the computer for the automatically marked questions.

In Phase 2 of the Pass-IT project, the Higher Mathematics NAB for Unit 2 was taken by three classes in two schools as an end of Unit summative assessment. This NAB consisted of only automatically marked questions – there were no free text questions in this assessment. The process described above was carried out on a Learning Outcome basis to finalise the marks of the students prior to retrospective moderation taking place.

3.2
Returning results to students

On exiting an assessment taken using the Pass-IT assessment engine, the student is told the mark achieved out of the total marks available. It is important that students are made aware, at an early stage in the use of online assessments, that this mark only includes the mark automatically assigned by the computer. Students should be told that this mark could be increased for the reasons already mentioned:

· input errors that can be picked up from their rough working;

· partial credit that may be available after examining their rough working;

· marks awarded for any questions that are not automatically marked.

When the automatic marking has been modified as necessary, the results can be returned to the students, with an indication of which Learning Outcomes have and which have not been achieved.

In common with traditional paper based assessments, it should be pointed out to students that the marks awarded should be considered as provisional only at this stage, since they could be subject to external moderation by SQA.

3.3
Re-sits

It is almost inevitable that some students will not reach the required threshold of attainment for a Unit or a Learning Outcome. This situation is the same whether a student is assessed by traditional means or online.

If a student needs to take a second online assessment, it is important that the second one is different from the first one, although of an equal standard. This can be achieved by giving the students concerned a different user name. The second user name allowed access to a different online assessment.

The following extracts from the report by a teacher involved in the Pass-IT ‘alternative evidence’ pilots explain the process used to allow online re-sits to take place with the minimum disruption to class teaching.

“At the end of this process, there were a number of pupils who required to re-sit one or more outcomes.  [It was] agreed that these pupils could tackle these at the computer in the classroom, so that I could continue to teach and give help, to the rest of the class.  At this point I found the reporting system to be very useful, as I was able to check on the progress of the pupils who were re-sitting, and look at any common faults which were occurring.  By using the different tools available, I was able to check who had been practising, (and when!); looking at group results, I could see where the common errors were occurring and then look at individual responses to see how to remedy these errors, and I could get a strong sense of which pupils actually understood the work.

The pupils who were re-sitting passed the outcomes with no problems on the second attempt.  I had arranged that all those who had just one outcome to re-sit went first, then those with two and so on.  As this took place in the classroom, it was easy to get immediate results, and the process flowed very smoothly …

… With the re-sits, I also felt much more in control of the process, as it was my decision when the re-sits were taken, and I could feel certain that the pupils had the necessary knowledge and confidence to pass.  It was also much more like a normal classroom situation, and so less threatening to certain pupils.”

3.4
Moderation of online assessments

Moderation is the process by which SQA ensures that national standards are applied in assessment carried out by centres. Where a centre is assessing student performance using electronic media such as a Pass-IT online assessment, then the moderation process applied is termed e-moderation.

The e-moderation process, in line with existing moderation practices, requires that evidence produced during an assessment is retained and made available for external moderation. E-moderation is subject to the same SQA conditions that are applied to traditional external moderation procedures. Documentary evidence available for e-moderation may be in the form of paper documentation or it may be made available electronically.

External e-moderation of a Pass-IT online NAB assessment involves the inspection of various paper and electronic documents including:


· The NAB used. Since a Pass-IT online NAB may include randomisation, it is important that the version actually sat by each candidate is available. This information is stored electronically and may be retrieved using the Teacher Reporting System.

· The student evidence. This evidence will include the electronic evidence as input by the student. This can be accessed by using the Teacher Reporting System.
Student evidence also includes any rough working done on paper by the student and submitted as part of their evidence.

· Evaluation of student evidence/Evidence of internal moderation. In the case of students who have been automatically awarded at least the minimum marks needed to achieve a Learning Outcome, the electronic record available using the Teacher Reporting System is sufficient. For any students where the mark automatically awarded has been amended, evidence of both the raw mark and the amended mark should be available, along with a note of the reasons for any changes. This would amount to evidence of internal moderation.

· Re-sits. If a student has taken a second online assessment, the same information about the re-sit assessment should be available for moderation.

A moderator carrying out an external e-moderation may need access to other documentation covering: the assessment event(s) – information relating to the location and conduct of the assessment; the authentication of students and the students’ evidence; results and reporting.

The Senior Moderator who carried out the retrospective moderation of the Higher Mathematics NAB for Unit 2 during Phase 2 of the Pass-IT project made the following observations in an appendix to the Moderator Report Form.

· Retrospective moderation was used to allow flexibility in conducting the pilot.

· For the pilot moderation, paper copies of the electronic information were made available on spreadsheets. For future moderations the electronic information could be available online.

· With time and practice, online assessment should benefit the teacher considerably by reducing the time spent correcting students’ work and increasing the teacher’s knowledge of student performance by giving an instant printout with detailed analysis of both student and class performance.

Glossary

assessment engine
The system used to handle online assessments

CAA
Computer assisted assessment or Computer aided assessment
CSS
Cascading style sheets – a feature that gives users control over how web pages are displayed

.csv
Comma separated value file – a data format where each piece of data is separated by a comma

e-assessment
All forms of assessment in which computers play a part

firewall
A system to prevent unauthorised access to a network

Flash
Graphic animation technology owned by Macromedia Inc.

HN
Higher National

HTML
Authoring language used to create web documents

Internet
A world-wide network connecting computers together

IP address
A number that identifies a computer or other device on a network

JavaScript
A language that allows web authors to design interactive web sites

JISC
The Joint Information Systems Committee, an organisation that advises the UK further and higher education sectors on issues about the use of information and communication technologies

JME
Judged mathematical expression – a type of question where an answer in the form of a mathematical expression is evaluated

moderation
The process by which SQA ensures that national standards are set and applied

NAB
National Assessment Bank – a bank of assessments available for the component Units of Courses at each level

NQ
National Qualifications

online assessment
assessment that is delivered by a web browser from a central, remote server, with responses being sent back to the server

SCHOLAR
A programme of online teaching and learning resources at Higher and Advanced Higher levels in selected subjects

URL
The address of resources on the web

w3c
An organisation set up to develop open standards for the World Wide Web

web browser
Software application used to locate and display web pages
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The student exits the test by using the web page exit button which is available from any question page.
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The student enters an answer to a question and, if necessary, submits the answer by using the web page submit button.





The student can move around the questions in the assessment by using the forward/back web page navigation buttons, or the question number drop-down list.
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� In these guidelines, the term e-assessment is used to include all forms of assessment in which computers play a part. Online assessment refers to assessment that is delivered by a web browser from a central, remote server, with responses being sent back to the server.


� NAB – National Assessment Bank. A bank of assessments available for the component Units of Courses at each level.


� The Joint Information Systems Committee, an organisation that advises the UK further education and higher education sectors on issues relating to the use of information and communication technologies.


� In the ‘alternative evidence’ pilots, evidence generated in online NAB assessments was accepted by SQA for the first time ever.
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