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PAC measurement instruments

This document provides some information about measurement instruments indented to be used during the PAC project evaluation activities. The document should be considered as a supplement to the document discussing the PAC evaluation strategy and plan. Information about measurement instruments without the context in which they are going to be used is not meaningful.  The PAC evaluation strategy provides this context. The current document discuses four measurement instruments: PAC system evaluation script, PAC expectancy questionnaire, PAC performance test and PAC Attitude Questionnaire.   
PAC Evaluation script

The PAC evaluation script is a detailed guide for the moderators to conduct walk-through-the-system and interviews sessions for evaluating the PAC system. The script includes instructions for the participants, detailed information about each stage of the procedure, a statement of informed consent, and templates for collecting  information. A walk-through-the-system session typically has the following structure: briefing, test run, debriefing and wrap-up. Apart from the type of questions to ask at different stages, the script also advises on how to ask questions. Before the session the moderator needs to emphasize that the participants are testing the system, not the system is testing them. There is absolutely nothing that they can do wrong. The test of the system would not affect their learning achievements.
A simple metrics will be used to indicate how well the students deal with the tasks but the participants will not be made aware of that (e.g. 0% “Fails to complete the task correctly, gives up, or succeeds only with an assist from the moderator”; 50% “Succeeds, but in a roundabout way, making errors, needing to back track”; 100% “Succeeds quickly, following the route the designers intended”).   These measures are an indication about how well the system functions not how good the students are. Appendix I outlines the main components of the scripts. 
Learning Expectancy Questionnaire 
This questionnaire was suggested as an addition to the initial list of measurement instruments during the last PAC project meeting. The idea is to compare expectations of students before taking a PAC course and their experience after using the PAC system. The questionnaire consists of the following scales: learning outcomes, individual learning processes, interaction with instructor(s), interaction with peer students, and technology. Appendix II presents the items included in the questionnaire. 
Learning Experience Questionnaire
The PAC learning experience questionnaire consists of the same scales as the Learning Expectancy Questionnaire  to allow a comparison between the data from the two questionnaires, but the items are slightly reformulated to reflect experience rather than expectations (see Appendix III). 
Performance tests

The evaluation of students’ achievement should be consistent with the underlying instructional approach of PAC, which implies that the focus should be on measuring performance of the students rather than testing their declarative and procedural knowledge. Performance assessment requires a specification of the explicit scoring criteria when defining the range of performance level for a task, or a sample of work.  It also suggests  using verbal descriptors of the performance numeric scales. There are two scoring methods for performance assessment: analytical and holistic.  In holistic scoring, a global score is given based on the overall impression of the performance. In analytical scoring, separate scores are assigned on different aspects of the performance.

The performance tests will be checked for construct and content validity and also for reliability. Construct validity means that we really measure performance of students, not their knowledge of facts, principles or procedures. Content validity means that the tasks in performance test represent all aspects of performance as given by its definition. Reliability is about internal coherence of performance test and its stability over time.  

PAC attitude questionnaire

A questionnaire will be prepared for getting straightforward information about attitudes of students towards the PAC approach. The consortium had already got some expedience with  such a questionnaire (Tawfik,, Sancristobal, Martín, et al, in press). This questionnaire might require some re-design as some of the items need reformulation and new scales need to be added (e.g. effort expectancy, motivation, likelihood of adoption, and facilitating conditions). For more details see Appendix IV in the document about PAC measurement instruments.

With construct and content validity in mind, the concept of PAC  approach has been operationalised in the questionnaire through a number of more concrete concepts such as perceived usefulness, sense of reality/immersion, effort expectancy, motivation, likelihood of adoption, facilitating conditions and usability. These concepts determine the questionnaire’s scales.  In constructing these scales we consulted other similar instruments for acceptance of technology and usability (see Kirakowski  and Corbett, 1993; Sauro and Lewis, 2009; Venkatesh, Morris, Davis and Davis, 2003) but adapted the items in these instruments so to match the purpose of our project. 
The ‘Perceived usefulness/Performance expectancy’ scale is about the extent to which the PAC system improves learning. The scale ‘Sense of Reality/Immersion’ is about the degree  to which the users feel the remote equipment is like real. The scale ‘Effort expectancy’ is about the system’s efficiency, that is the extent to which it saves time and efforts. The scale ‘Motivation’ includes items, which indicate whether the system rises interests or  elicits enjoyable experience. ‘Likelihood of adoption’ is about willingness to recommend the system to others and estimated interest of own and other universities to implement the PAC.  The scale ‘Facilitating conditions’ includes items about technical infrastructure, available knowledge and skills (both of  students and teachers), and experience with using similar systems (teachers, students, and the university as a whole). ‘Usability scale’ is about the extent to each the PAC system is easy to use, easy to learn how to use it, and easy to navigate.  
In addition, the PAC Attitude Questionnaire includes a question indicating how early or late people tend to adopt new educational technologies using the following categories: ‘Innovators’, ‘Early adopters’, ‘Early Majority’, ‘Later Majority’ and  ‘Laggards’.  ‘Innovators’ are the first individuals to adopt new educational technology.  ‘Early adopters’ is the second fastest category of individuals who adopt new educational technologies.  Individuals in the category ‘Early Majority’ adopt new educational technologies after a varying degree of time. ‘Later Majority’ people adopt new educational technology after the average person. ‘Laggards’ are the last to adopt new educational technologies. 

The data  from the questionnaires will be collected using an open source questionnaire online tool (e.g LimeSurvey). This way the partners will be able to translate the questionnaires into languages that their students feel most comfortable with.
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Appendix I
PAC walkthrough  evaluation package

Purpose

The purpose of this evaluation round of the PAC System is to identify issues with the system that can be tuned or repair in time before the system is open for all students and teachers involved.   

Participants

The participants are at least 5 students from each partner institution
. 

Procedure

The evaluation session is on a one-to-one basis
 and will last about 50 minutes
. During the session the participant will try out three realistic tasks with the PAC system. While performing the tasks  they will be asked to  ’think out loud’ their experience with the system.  At the end of the evaluation session, the participants will fill out a short questionnaire.  

The structure of the evaluation event is as follows:

1. Briefing(short introduction to the RYPLECS project, the system and a demonstration of the system - 10 minutes)

· Providing  background information about the PAC project and its system,  and a short demo of the system (5 minutes)

· Asking a few questions about the participant’s  first impression on the PAC system (5 minutes)

2. Test run  (15 minutes)

· Task 1 for actual testing of the PAC  (5 minutes)

· Task 2 for actual testing of the PAC (5 minutes)

· Task 3 for actual testing of the PAC (5 minutes) 

3. Debriefing (15 minutes) 

· Conducting a short interview with the participant (10 minutes)

· Filling out a usability questionnaire (5 minutes)

4. Wrap up (5 minutes)

· Concluding comments, remarks, expressing appreciation to the participants

About the other parts of this document

Appendix A ‘Discussion Guide’ provides detailed information about each of the stages of the procedure.

Appendix B contains a statement of informed consent

Appendix C provides the templates for presenting the information collected and the PAC system questionnaires.

Appendix A. Evaluation Guide

This appendix consists of a script that provides guidelines about  the evaluation session’s sequence of activities, including  what to say to the participant during the various stages of the event.  It is just an example, you may need to adapt it to the specific context in which you are going to conduct this evaluation. 

1. Briefing

1a. Welcome the participant

“Hi, welcome, thank you for coming. My name is <moderator‘s name>, I’m helping the PAC system designers’ team understand how well their product works for people like you, who are going  to use it.  We would really like to know what you think about it and what does and doesn’t work for you. 

The procedure we’re going to follow today goes like this. Firstly, I’m going to show you the system. Secondly, you will try out some things with it. After you’ve used it, I’ll ask you a few questions and you are going to complete a questionnaire that aims to measure your opinion about the system. Finally, we’ll wrap up. The session will not last any longer than 50 minutes.”

1b. Form

“Now I’d like you to sign a form for me. The form is what’s called a statement of informed consent. 

It’s a standard thing I give to everyone I interview.  It sets out your rights as a person who is participating in this kind of research.  As a participant in this research:

· You may refuse to participate at any time.

· You may take a break at any time.

· You may ask questions at any time.

· Your answers are kept confidential.

Please read over the form and if you’re happy with the content, please sign it. Let me know if you have any questions.”

[Let the participant read and sign the form] 
 (see Appendix B for the form).
“Any questions before we begin?”
1c. Introduction of the PAC system
[Go to the PAC system]

<Begin with some very brief information about the project and the system>

1d. short demo

[Show briefly what one can do with the PAC . Ask a few general questions while showing the PAC system][The form for collecting this information is in Appendix C – Pre-test Interview table]

Examples of questions are:

· What’s the first thought that comes into your mind when you see the system?

· Are you interested in doing any of these things?

· How does it compare with other systems you have experience with?

· Do you have any immediate comments on the PAC system?

2 Test Run

2a. Introduction to testing  the system

[provide an instruction on think aloud]
“Now I’d like you to try a couple of things with this system,  but first let me give you some instructions about how to do it. When you are using the system I would like you to “think out loud”.  This means I want you to tell me what you are thinking about when you are use the system. For example, I would like you to say what it is you are trying to do, what you are looking for and any decisions you are making. If you get stuck or feel confused, I would like to hear that too (e.g., I can not find immediately where this options is. Ah, now I see it. And here I see the tools. … etc). 

Be as honest as possible. If you think something is awful, please say so. Don’t be shy: you won’t hurt anyone’s feelings. Since the PAC system is designed for people like you, the design team really want to know exactly what you think and what does and doesn’t work for you.

The most important thing to remember when you’re using it is that you are testing the system — the system is not testing you. There is absolutely nothing that you can do wrong.”

2b. Three tasks

<provide an instruction on the hands-on tasks>

Test task 1

<here instruction to the first task>

Test Task 2

<here instruction to the second task>

Test task 3

<here instruction to the third task>

The section  Task Completion  in Appendix C is a template for collecting information from the tasks test-runs.

3 Debriefing

3a. On completion of all the tasks

“Thanks for completing these for me. I’d now like to ask a couple of questions.

· Is this an interesting system? What specifically did or didn’t you find interesting?

· Which aspects of this system would you find valuable for improving your learning right now? 

· Would you recommend the PAC system? And to whom? Why? Why not?

· If you were to give three recommendations for improving the system, what would they be?”

<Use empathic questions to elicit more information. Bouncing the respondent answer back at her/him using different words is probably the best way to verify that you have understood the answer and that the participant has understood the question.  Immediately after the participant has finished a thought, you may say something like that: “So I hear you say that…”and state in your words how you just understood the participant’s comment.  Tip: try not to substitute the words the respondent uses with “correct  ” terminology”.  Try to understand her/him understanding first.

More of these emphatic questions for re-stating  the respondent’s’  answers are given below. 

Re-state the participant’s comment:

· You think… because…

· As I get it, you think that…

· If I’m hearing you correctly…

· Let me just check what I understand you’re saying…

· What I hear you saying is…

· I’m not sure I’m with you, but…

· So, from where you sit…

· It seems as if…

· The thing you feel most right now is…

The table Post-test interview in Appendix C  is a form for collecting information from the post-interview questions.

3b. Filling in the questionnaire

“I now have a questionnaire I’d like you to complete for me” (see Appendix C.)<Hand the participant the questionnaire and explain how to complete it>

4 Wrap up

“Thanks. Do you have any final questions or comments? If you have any other thoughts or ideas on your way home or tomorrow, please feel free to send me an e-mail. And that’s all the questions I have about the PAC system, but I have one last thing to ask you. 

· Do you have any suggestions about how we could run these tests better, either in terms of scheduling or in the way we ran it?  Thanks. That’s it, we’re finished.”

Appendix B: Statement of informed consent

Purpose of this study

The purpose of this study is to understand how people carry out tasks with the PAC system.  Your participation in this study will help our design team  make the system easy to learn and use.  You are the evaluator of the system: we are not in any way evaluating you or your performance.  If there are problems, they are problems with the system, not with you.

Your rights as a participant

Your participation in this study is strictly voluntary. 

· You may refuse to participate at any time.

· You may take a break at any time.

· You may ask questions at any time.

· Your answers are kept confidential.

Information we will collect

We will ask you to show us how you work with the system.  We will watch how you carry out certain activities, and we will also interview you. You will be asked to complete a short questionnaire and to indicate opinion ratings for certain aspects of the system. The information from this evaluation will be used, along with that from other similar evaluations, to help the PAC design team improve the system.  The PAC project  will keep your name and comments confidential.

Your agreement 

To take part in the study, you must sign this form showing that you consent to us collecting these data. 
Your name:
Date:

Signature:

 Appendix C. Templates for collecting information
1. Pre-test interview

The table below gives an idea of the type and format of the information that needs to be collected from the pre-test interview. Questions are the same for every participant. For every participant and each question, please provide a summary of the findings. The last column is for including some representative quotes (1-2).  Please copy the table for every participant’s findings.
	Participant No
	Questions
	Summary of the collected information
	Quotes

	1
	What’s the first thought that comes into your mind when you see the PAC system?
	<very briefly>
	<Quote (s) as an illustration>

	
	Are you interested in doing any of these things?
	< very briefly >
	<Quote (s) as an illustration>

	
	How does it compare with other system you are familiar with?
	< very briefly >
	<Quote (s) as an illustration>

	
	Do you have any immediate comments on the system?
	< very briefly > 
	<Quote (s) as an illustration>


2. Task completion

The table below provides a template for collecting information on usability issues during the test run phase (the tasks completion by a participant).  As each task consists of several actions, ‘How found?’ identifies an action when an issue occurs. ‘Issue description’ describes what actually the problem is. ‘Task performance’ applies a simple metric to measure the participant’s performance. In ‘Notes’ you can include any additional information, if you need to do so.  The table should include information on usability issues encountered during the performance on each task. Please copy this table for every participant.
	Task No
	How found?
	Issue description
	Task performance
	Notes

	
	<e.g. when ….’>
	<describe what actually happens> 
	< Try to rate participants performance as  follows:

0%
Fails to complete the task correctly, gives up, or succeeds only with an assist from moderator.

50%
Succeeds, but in a roundabout way, making errors, needing to back track 

100%
Succeeds quickly, following the route the designers intended.>
	


3. Post-test Interview

The table below gives an idea of the type and format of the information that needs to be collected from the post-test interview.  Questions are the same for every participant. For each question, please provide a summary of the findings. The last column is for including some representative quotes (2-3).  Please copy the table for every participant. 
	Participant No
	Questions
	Summary of the collected information
	Quotes

	1
	Is this an interesting system? What specifically did or didn’t you find interesting?
	< in a few sentences whether the participant finds the PAC system interesting and what specifically s/he finds or does not find interesting>
	<Some quotes from the interview>

	
	Which aspects of this system would you find valuable for improving your learning right now? 
	<In a few sentences which aspects of  the PAC system the participant finds valuable for improving his/her learning
	<Some quotes from the interview>

	
	Would you  recommend the system? To Whom? Why? Why not?
	<In a few sentences whether the participant would recommend the system; why, why not>
	<Some quotes from the interview>

	
	If you were to give three recommendations  for improving the system, what would they be?
	<List the participant’s  recommendations here >
	


4. PAC Usability Questionnaires

You are kindly asked to give your opinion in response to the statements in the space below, marking with ‘X’ the extent to which you agree/disagree with the statements on 1 to 6 scale (1 = Strongly disagree; 6 = Strongly agree). Your answers will be kept confidential and will be used for research purposes only.  Thank you.  

	
	Please rank on a 6-point scale your opinion on the following sentences (1 = Strongly disagree; 6 = Strongly agree). Mark with an “X” your answer.
	1
	2
	3
	4
	5
	6

	1
	Overall, I believe that the PAC system is helpful for supporting task performance learning.
	
	
	
	
	
	

	2
	The PAC system  provides me with the requested information just-in-time, and at the point of need.
	
	
	
	
	
	

	3
	It is easy to learn to use the PAC system.
	
	
	
	
	
	

	4
	Whenever I make a mistake using the PAC system, I can recover easily and quickly.
	
	
	
	
	
	

	5
	It is easy to navigate through the system.
	
	
	
	
	
	

	6
	It is easy to move from one task to another within this system.
	
	
	
	
	
	

	7
	The system  responds to my interactions with the tasks as I expect.
	
	
	
	
	
	

	8
	Using the system increases my curiosity about the subject.
	
	
	
	
	
	

	9
	Using the PAC system motivates me to explore more fully different subject matter  issues.
	
	
	
	
	
	

	10
	I would recommend this system (PAC) to other students.
	
	
	
	
	
	

	11
	I am eager to explore different things with the system.
	
	
	
	
	
	

	12
	I have the knowledge and skills to use the system.
	
	
	
	
	
	

	13
	I have sufficient access to help when I need it.
	
	
	
	
	
	

	14
	I can complete tasks using the system even if there is no one around to tell me what to do.
	
	
	
	
	
	

	15
	I felt confident using the system.
	
	
	
	
	
	

	16
	I would like to use the system after the pilot.
	
	
	
	
	
	


	What is your age?
	


	Are you
	Female
	Male


 Mark your choice with X
	Country
	


Date:
Appendix II

Learning  Expectancy Questionnaire

Please indicate your expectations using 1-to-6 scale (where 1 = very low expectations; 6 – very high expectations) with regard to course (s) in the curriculum Information and Communication Systems. The questionnaire will take no longer than 10 minutes of your time. Your answers will be kept confidential  and will be used for research purposes only.

Learning outcomes:

Emphasis on knowing facts 
Emphasis on knowing principles 

Emphasis on knowing procedures
Emphasis on application of skills in laboratory exercises
Emphasis on handing the equipment

Emphasis on solving real-life professional problems

Possibility for emersion in the professional life
Interaction with the instructor(s)
Demonstration of skills from the instructor(s)
Reflection of the instructor on its own performance
Fast feedback from the instructor

Getting personal support from the instructor

Fast and easy accessibility of the instructor

Possibility to work with international teams of instructors
Individual learning processes

Possibility for saving time and efforts

Possibility for a flexible selection of strategy 
Possibility for selecting pace of learning
Possibility for practicing skills
Possibility for self-reflection on own performance
Possibility of developing yourself to a competent professional

Possibility of getting international diploma

Interaction with peers students 

Easy and fast support from peer students

Possibility to collaborate with international peer students

Possibility for group work

Personal contact with fellow students

Technology

Using of technology will improve learning

Technology will save time and efforts

Technology will make communication with instructors and fellow students easy and fast

Appendix III

Learning  Experience Questionnaire

Please indicate your experience with the course(s) in the curriculum Information and Communication Systems using 1-to-6 scale (where 1 = Strongly disagree; 6 –  Strongly agree). The questionnaire will take no longer than 10 minutes of your time. Your answers will be kept confidential  and will be used for research purposes only.

Learning outcomes:

The course(s) emphasized on knowing facts 

The course(s) emphasized on knowing principles 

The course(s) emphasized on knowing procedures
The course(s) emphasized on application of skills in laboratory exercises.
The course(s) emphasized on handing the equipment

The course(s) emphasized on solving real-life professional problems

The courses gave me confidence for easy emersion in the professional life
Interaction with the instructor(s)
Instructor(s) demonstrated how to perform skills
Instructor(s) reflected on their performance
Instructor(s) gave fast feedback 

We got personal support from the instructor(s)
Instructor(s) were always available for help
There were opportunities to work with international teams of instructors
Individual learning processes

The teaching approach saves time and efforts

The teaching approach allowed for a flexible selection of learning strategy 
The teaching approach allowed for selecting the pace of learning
There were many opportunities for practicing the skills
We were given opportunities for self-reflection on own performance
The course(s) helped me to develop myself  to a competent professional

Getting international diploma is a huge benefit from following these course(s)
Interaction with peers students 

The support from peer students was easy and fast
It was possible to collaborate with international peer students

Group work was supported
Establishing personal contacts with fellow students was stimulated and supported
Technology

The technology used improved learning

Technology saved time and efforts

Technology made communication with instructors and fellow students easy and fast

Appendix III

PAC Attitudes Questionnaire 

Please indicate on a 1-to-6 scale the level of your agreement/disagreement with each of the statements (1 = Strongly Disagree; 6 = Strongly Agree).  The questionnaire will not take any longer than 15 minutes of your time. Your answers will be kept confidential  and will be used for research purposes only. Thank you.

Performance expectancy/Effort expectancy scale

The PAC system improves learning.

The PAC system saves time. 

The PAC system requires less effort.
Using PAC is enjoyable experience. 

The PAC system makes learning more interesting.

When using the PAC, I fell that it is real and not a simulation.
PAC motivates me to learn more about the subject.
Being far from the lab, I feel  being in control of it.
Likelihood of adoption 
I would like to use PAC in others disciplines.
I believe that more universities would be interested in implementing the PAC system.
Facilitating conditions 
My university has the needed technical infrastructure for implementing the PAC system.
My university has experience in using systems such as PAC.

I believe that students in my university have sufficient knowledge and skills to use the PAC system.  

I believe that instructors in my university have sufficient knowledge and skills to use the PAC system.  

 Usability

It is easy to learn to use the PAC system

It is easy to navigate through the PAC system

It is easy to move from one task to another within the PAC system.
I am eager to explore further the PAC system.

Preference for adopting new educational technologies

Please select one of the categories below to indicate  how early or later you tend to  adopt new educational technologies. Please read first the description of each category. Note: there is not a good or a bad preference (e.g innovators are not better or more successful than laggards). 

Innovators: Innovators are the first individuals to adopt new educational technology. 

Early adopters: This is the second fastest category of individuals who adopt new educational technologies.

Early Majority:  Individuals in this category adopt new educational technologies after a varying degree of time.

Later Majority: Individuals in this category will adopt new educational technology after the average person.

Laggards:  Individuals in this category are the last to adopt new educational technologies.

· Innovator

· Early adopter

· Early majority

· Later majority

· Laggard

Demographic questions

Gender

You are:

· Female

· Male

What is your age?

Country:
� If all students involved per a site are 6 or 7, then all of them can participate. 


� If the conditions do not allow, the session can be conducted as a focus group after the participants have gotten  some experience with the system.


� The time is tentatieve


� If you think it is too much fort the participants  to sign a letter of informed consent, at least  inform them about their rights of participation
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