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Abstract

This paper talks about a joint university ( Hong Kong University of Science and Technology, University of Hong Kong, and the Hong Kong Polytechnic University ) effort to develop and implement a Web-based system to collect students’ evaluation of teaching on a large scale in local Higher Education Institutes.  It is a sub-project of the University Grant Committee funded project - “Evaluation of Student Experience Project - implementation”.  Title of the project is “Implementation of a system for on-line evaluation of teaching”. A trial run of the system was conducted in March in one of the University.  Results of the trial indicated that the majority of the students preferred the Web-based system to the traditional paper-based system for student evaluation of teaching.  The response rate was also much higher than anticipated.  The paper discussed key issues concerning the use of the Web for collecting teaching evaluation data and directions of future work.

Introduction

Evaluation of teaching in higher education institutes by students is now commonplace in Hong Kong.  The importance of students’ input in the evaluation of teaching is well recognised ( Marsh, 1987; Feldman, 1978 ).  Collection of feedback from students are usually done through paper-based questionnaire survey.  The World Wide Web ( hereafter refers to as the “Web” ) opens up the possibility of collecting data from students on-line. 

This research is an attempt to develop and implement a Web-based system to collect teaching evaluation data for summative and formative purposes.  The research entitled “Implementation of a system for on-line evaluation of teaching” is a sub-project under the UGC-funded project “ESEP Implementation”.  

This research is a continuation of a similar attempt by Mavis Kelly ( HKUST ) and Jonathon Marsh (HKU), who in a project entitled “Going on-line for student evaluation of teaching” ( hereafter refers to as Phase one project ) developed and trialled an on-line system for end-of-semester student evaluation of teaching.   Their effort successfully dealt with a number of technical and administrative issues in using an on-line system for student evaluation of teaching.  Results of their work have been reported in a conference entitled “ET2000” in Singapore and a HERDSA conference, July 8 -11 (1997) entitled "Towards a System for On-line Student Evaluation”. A fuller system description of the Phase one project and the trial results will be forthcoming in an ESEP publication.
While their effort focused on exploring the technical and administrative problems associated with going on-line, this research aims at the implementation of such on-line systems for both summative and formative teaching evaluation purposes in local HEIs.  

The main objectives of this research are as follows:

1. Development and implementation of a Centralised On-line System for Student Evaluation of Teaching ( COSSET ) to support end-of-semester teaching evaluation.

2. Development and implementation of  an On-line System for Teaching Evaluation for Instructors ( OSTEI ) to support formative evaluation of teaching.

So far most of the work has concentrated on COSSET,  a trial run of which was conducted in March 1998.  This article will talk about:

· the reasons for going on-line to collect teaching evaluation data from students,

· the design of COSSET,

· the design of the March trial,

· problems encountered in the trial,

· results of the trial and,

· future work

2.
Why go on-line

There are a number of advantages to using an on-line system to collect students’ feedback on teaching.  

· Increase in efficiency in the data collection process


A paper-based system usually creates a lot of administrative workload.  Before administering a questionnaire , a lot of preparatory work has to be done.   For example, the existing course evaluation system at HKUST, which is not unlike those used in other local HEIs,  involves the printing, packaging, and distributing of a large quantity of  questionnaire and answer sheets ( over 30,000 pages ).  All these materials have to be returned to a central location for processing, which involves sorting and scanning  the answer sheets.  If the questionnaire also contains free-response questions, as does the one used in HKUST, it  often proves  difficult to process them properly because of the lack of manpower.

With a Web-based system, data collection  involves only the inputting of student and instructor data into the system.  Such data, enormous in size though they may be, are already in electronic format and inputting them into the report system involves  merely the conversion of  a data file from one format into another.  Once the system is set up, students can access the questionnaire using any computer which is connected to the university network at any time they choose within a specified period.  Their responses will be transmitted back via the Internet and stored in a server.  Even the answers students make to the free-response questions can be easily captured electronically.  

· Increase in flexibility

An on-line system with the processing power of its host computer allows much greater flexibility in a number of aspects.  It supports complex questionnaire designs and has other benefits.

· No need to schedule time for teaching evaluation:
Since students can do the evaluation anywhere, anytime, where and when they have access to a computer with connection to the university network, there is no need to schedule a time slot for the course evaluation.  At the moment, most evaluations are done in class time.

· Flexibility in questionnaire design:
Like all computer-based testing systems, an on-line system to capture students’ responses allows great flexibility in questionnaire design.  A practical example is the evaluation of courses with more than one instructor.  With a paper-based system, because the questionnaire is of a fixed length, it would be difficult to respond satisfactorily to requests for non standard formats.  With an on-line system, questionnaires can always and easily be modified to contain additional sections to evaluate any number of instructors in the course.

An on-line system can also support complex branching.  Unlike in  paper based systems,  respondents will not notice when they are directed to a different set of questions based on their specific answers to some previous questions because the system simply chooses and presents only  the next question needing to be answered.  In a paper questionnaire, such branching will often confuse the respondents.

In an on-line system questionnaires can also be customised in accordance with the needs of the individual course or instructor.  Each course or instructor can have a different set of questions, in addition to the core set. 

An on-line system also makes sampling of students in a questionnaire survey a viable option. As students in HEIs are asked more and more frequently to provide feedback on teaching, courses and activities, or participation in research activities, there is a genuine risk of “questionnaire burnout”.   With an on-line system, it is possible to sample only a fraction of the students in a group for their feedback, instead of doing a full survey.  Statistically speaking, such probability sampling has the advantage that the margins of error of the survey results are estimable.  At the moment, with the paper-based system, the students doing an evaluation are often a self-selected group.  With  such a sample, it would not be possible to estimate the margin of error in the survey results.  Another advantage is that students have to do less evaluations.  If on average only half of the students in each course are asked to evaluate, then each student on average will only have to evaluate half of the courses he/she attends.  With less evaluations to do, hopefully students will spend more time on each evaluation. 

3.
Design of COSSET

The design of COSSET is modelled on a similar Web-based system developed by Mavis Kelly (HKUST) , Jonathon Marsh (HKU) and P.K. Wong (HKUST) in phase one of the current project.  However, because of the rapid progress in Web technology,  a lot of re-designing and re-coding were required. 

System Level

COSSET is a centrally controlled Web-based system for conducting summative end-of-semester student evaluation of teaching.  The WWW server is an Apache 1.2.  It is  linked to a database server, running Sybase 11, which acts as the back-end database engine.  Programs called CGI scripts written in Perl run at the WWW server which dynamically generate Web forms using information stored in the back-end database.  These forms are then displayed on the WWW clients.  When the evaluation is completed, the data is transmitted back to the WWW server which then stores them in the back-end database.  Communication between the WWW server and the database server is  accomplished using Syperl scripts. 



For the purpose of system maintenance, a front-end tool was created using Microsoft Access.  This system is a user-friendly menu-driven system which enables the system administrator to do regular maintenance without the need for programming . 

Administration level

At the administration level, there were two key issues, namely user authentication and response rate.  

User Authentication

Because the Web is a medium which can be accessed from just about anywhere at any time, there has to be a way to ensure that the person evaluating a course at the client end is in fact one of the students enrolled in that particular course.  It is also important to ensure that no student is able to evaluate a course or teacher more than once.

In phase one of this project, two log-on methods were tried.  To do a course evaluation, a student had to go through a log-on procedure.  In one log-on method, students were asked to enter their own student IDs and password.  In another, students logged on using a randomly generated access code.  Cards bearing these codes were distributed to students during a class session.  While the first method is much simpler administratively, it potentially creates concern among the students as to whether or not their responses remain anonymous and hence represents a possible source of bias .  The second log-on method was designed to avoid this source of bias and to enable us to compare responses between conditions  

In the current phase of the project, after much deliberation, it was decided that students would be asked to log-on using their own system usernames and passwords with the assurance that these would be stripped from the system after initial identification had been made and in no way could they be matched to the response data .  The decision was made mainly on the ground that the use of random access codes would create so much administrative overhead  that one of the original advantages  of using the  on-line system would be lost.  Furthermore, even if random access codes were used, students may  still suspect that somehow their identities could be traced by  the system.

It is important to emphasise that , although  students have to log on using information relating to their identities, their anonymity is maintained because the system was designed in such a way as to make it  all but  impossible to trace the identity of any  student making a particular response.  This was a critical aspect of the design of COSSET and was repeatedly emphasised to the students.

Response rate

In phase one of the project, a major problem proved to be the low percentage of students using the on-line system to do the evaluation, 23% overall.  In a paper-based system, the questionnaire survey was often conducted in class time.  This  usually guarantees a response rate of roughly 60%.   However with an on-line system, students  are encouraged to do the evaluation in their own time.  It thus becomes hard to predict the rate of response.  To  encourage a reasonable response rate,  we decided to use email to remind students to do the evaluation.

4.
COSSET System trial

Preparation

In January, 1998, the School of Engineering  at HKUST was approached by the project team to see if they were interested in adopting an on-line system to collect teaching evaluation data from students.  The School finally decided to select 2 courses from each department (except one department which selected one course only)  to participate in a trial scheduled for March, 1998, when  their mid-semester course evaluation were due.  A total of 11 courses involving 1140 students participated in the trial.  Since it was a mid semester course evaluation, each instructor used their own questionnaire.

In planning the trial, the following aims were identified:

· System level

 To identify possible system faults

 To test system reliability

 To monitor system performance

 Administration level

 To compare students’ responses collected on-line with those collected using paper-based system

 To monitor the response rate

 To monitor students’ attitudes towards COSSET

In order to make a comparison between students’ responses collected through COSSET and those collected using the paper-based system, it was suggested to the participating departments that each section be split randomly into 2 halves using students’ IDs, one doing the evaluation using the on-line system and the other doing the evaluation on paper.  Instructors from 9 of the 11 courses agreed to such an arrangement.  One course had two sections, their instructors decided that one section would use COSSET and the other paper mode.  One instructor felt there was no need to make the comparison.

To evaluate students’ responses to COSSET, a paper-based questionnaire survey was conducted after the trial.  The idea was that paper-based survey would reach students who for various reasons did not go on-line.

The Trial

It lasted for a period of 12 days from 16/3/98 to 27/3/98.   Students were informed of the trial by the instructors and by email from the project team.  There were 41 students responding on the first day.   By the third day, it was found that some students for reasons unknown re-submitted their evaluations while they waited for their data to be transmitted to the server.  This action created multiple entries in the database.  As a result students in those courses had to be asked to re-do their evaluations.  A total of about 50 students in 4 courses were involved.  The system bug was then quickly fixed, preventing any further occurrences of such incidents.

As the first week passed, it  became clear to the team that the students were responding to the on-line system much better than  anticipated.  Three email reminders were sent during the last week of the trial.  In the end, the response rate was 87.7%.  For the paper-based group, the evaluation was done in class on paper.  The data collected through the two different media were then processed and the results compared.

The paper-based questionnaire survey on students’ attitudes towards COSSET was then  distributed through the course instructors.  The data was then processed and analysed.

Trial Results

System fault and performance

As mentioned above , a technical fault  in the system was identified.  On the third day of the trial, it was found that for some sections, the database which stored the students’ responses had more  records than the number of students who had done the evaluation.  After some intense investigation, the fault was identified and rectified.  According to our investigation, the problem seemed to be a result of students making multiple submissions of their evaluation data.  For some reason,  some of them had to wait for an unreasonably long period of time for COSSET to accept their data.  While waiting, some of them clicked the “stop” button of the Web browser to stop transmission and then did a re-submission.  Such actions created multiple entries in the database.  COSSET was quickly debugged and since then no similar incidents were recorded. 

No other system faults were reported and students in their COSSET evaluation questionnaire seemed to be quite satisfied with the system performance.  Only about 6% of the students indicated they had to wait for 2 minutes or more for the submission to be accepted.

Response rate

The response rate recorded ( 87.7% ) is much higher than that recorded in phase one of this project.  It is hard to ascertain the true causes for such discrepancy.  Possible ones include:

· Timing of the trial


The trial in phase one was conducted at the end-of-the-semester while the current one was in mid-semester.  Students would normally be busier at semester end.  They had to prepare for their examination and were asked to do a lot course evaluations during that period.

· Design of the trial


In the previous trial, students were asked to do the evaluation both on paper and on-line.  In this trial, students either did it on paper or on-line but not both.

Students feedback on the on-line system

Results from the questionnaire survey on students’ view of the trial  indicated that students welcomed the use of the on-line system for course evaluation. What follows are highlights of the results from the survey:

· 72%  preferred the on-line system to the paper-based system.

· 65 % found the log-on method, using their usernames and passwords, acceptable. Only 7% objected to the arrangement. 

· 64% said the log-on method would not affect the way they responded to the evaluation.  Only 4% said they would not do the evaluation because of the log-on method.

· 72% found the system easy to use and only about 1% said they had great difficulty.

The response rate for this questionnaire survey  evaluating the on-line system itself was not high, about 40%.

Views from teachers

We have received only two instances of formal feedback from the instructors participating in the trial.  However, we did collect some views through informal contact .  So far, we have received  very positive comments from some instructors and no strong objection to the on-line system. However a few  have  expressed the reservation that a Web-based system allows any student in a section to do the evaluation, even if he/she has never turned up in class.  These students in fact have little information on which to base  their opinion about the course.  Another concern is when students do their evaluation on-line, they can discuss among themselves since they are not doing in class.  This provides the chance for peer pressure to influence the results.

Comparing of On-line and paper-based results

A key question about going on-line with teaching evaluation is how would an on-line system like COSSET change students’ behaviours in responding to the evaluation.  To answer that question, a course by course comparison was made between data collected on-line and those collected through the paper-based system in terms of the distribution of the responses to each question.   To test whether there is any significant difference in the pattern of responses to  each of the questions, a Chi-square test was made ( ( =  0.05 ).  Results of the comparison were shown in the table below. 

Courses
Total No. of Questions Used
No. of Questions with a significant difference in response distribution
No. of Questions with no significant in response distribution

A
10
0
10

B
10
0
10

C
27
1
26

D
27
2
25

E
4
1
3

F
14
2
12

G
12
0
12

H
12
1
11

I
12
2
10

J
19
1
18

K
12
1
11

L
12
0
12

M
12
0
12

N
12
0
12

The results clearly indicate that the medium used to collect data does not seem to affect how the students respond to items on the questionnaire.  The data from the on-line group and the paper-based group are quite comparable.  For questions using likert-type or numerical response options, a comparison was also made between the ratings collected using the two methods.  Similar results were obtained.

Comparison with Phase One trial results

Because there are basic differences in the designs of the trials, it would be hard to make a direct comparisons between the results of the two trials.  But generally speaking, results from the two trials are quite similar except for the difference in their response rates.  In phase one, a comparison was made between instructor and course rankings based on the on-line data and those based on paper-based data. The rank order correlation coefficients were 0.73 and 0.68 respectively, thus indicating that a certain degree of agreement in the rankings as obtained by the two methods.  In the second trial, it was found that the on-line results were found to be quite comparable to the paper-based ones, both in terms of the response pattern and mean ratings.   As for students’ feedback on the system itself, the results from the second trial basically confirmed the findings from the first.  In both trials, students showed strong preference for the on-line system and most of them indicated that they experienced little difficulty in using the system to do evaluation.

Some caveats

The results of the trial have been rather positive.  The response rate was much higher than anticipated.  Feedback from the students was very positive in terms of their acceptance of the system.  The comparison of the on-line and paper-based results showed no major discrepancies.  

However the following aspects of the trial should be taken into consideration before making any generalisation of the trial results.  

· Timing of teaching evaluation exercise: 

The trial was conducted with  a mid-semester teaching evaluation, not an end-of-semester summative evaluation.  As such students are likely to have been less  busy than they would  at the end of a semester.  When the examinations are near,  teaching evaluations are less likely to rank  highly in their priorities.  Moreover, at semester end, students  are typically asked to evaluate several courses at the same time increasing the likelihood of a drop in response rate. 

· System response time:

In a full scale implementation, the demand on system resources and network capacity would definitely be much higher.   The affect that may have on system performance would be an important issue.  Even in this trial, we  had students complaining about having to wait unreasonably long for the data transmission to  finish after  they submitted their completed questionnaires .

· Web skills of students:

Most of the students involved in this trial said they found COSSET easy to use and they did not experience any technical difficulty in doing the evaluation.  It should be noted they were all Engineering students, who probably were more comfortable with information technology than the average university students.  

5. 
Future work

More work on COSSET

Implementations of COSSET in a larger scale in HKUST and HKPU have been planned.

OSTEI

In the coming few months, the project team will concentrate on developing OSTEI, an on-line system to support formative evaluation of teaching.  OSTEI will also be Web-based and will consist of three components:

· A questionnaire builder

· A system to collect students’ feedback on-line

· A report generator

With OSTEI, instructors will be able to create their own questionnaires on the Web.  There will be a question bank attached to the questionnaire builder so instructors can compile questionnaires using questions from the bank.  They will also be able to  choose to write their own questions or modify existing ones.

When they finish designing their questionnaires, the questionnaire will be put on the Web to collect students’ responses.  To do that, all they will have to do is to specify a period during which the students will be given access to the questionnaire.  When the data collection period  finishes, a report will be generated automatically which the instructor can view on the Web.

In developing the questionnaire builder of OSTEI, the team will be able to make use of work done by the project team of “An evaluation sourcebook and software package for higher education in Hong Kong” - a sub-project in phase one of ESEP, led by Tracy Lo (CityU), together Winnie Wong ( HKUST ) and John Barrett ( CityU).   They surveyed and collected sample teaching evaluation instruments ( both English and Chinese ) in local HEI’s, based on which they compiled a source book.   Making use of the information in the source book, a Web-based system is created, which allows HEI’s teachers to create their own questionnaire on-line.  The output from their system is a static Web document, whereas in OSTEI a CGI form will be generated which can be used to collect data from students on-line.
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