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Abstract

The Hong Kong Polytechnic University (PolyU) had taken a major initiative: ‘Curriculum Revision” (CR) to revise the curricula of all academic programmes to outcome-based curricula for the triennium 2005-2006. The instigation of revision to outcome-based programmes was in response to the recent directives and the Second Round TLQPR final report from UGC: (i) the adoption of new funding model of Funding Credit Units; and (ii) the recommendation of a stronger alignment between teaching and learning methods, student assessment and intended learning outcomes. 

The curriculum revision exercise commenced in February, 2004. All the departments submitted the final CR documents to their respective faculties. Consequently, these outcome-based programmes were validated by reviewing panels set up by the University and endorsed by the faculties in early 2005.
With the implementation of the outcome-based curricula of the undergraduate professional programmes in September 2005, a research team was commissioned in 2006 to investigate the validity and impact of the concept of outcome-based curriculum upon student performance in the Faculty of Construction and Land Use (FCLU).
This paper provides an initial report of a Learning and Teaching Committee (L&T) funded research project in PolyU, which aims to examine the impact of outcome-based curriculum (OBC) on engineering/surveying education.    The background, the research approach, and the likely impact of the study will be discussed in this paper.
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1. Introduction

In compliance with the requirements of the outcome-based curriculum (OBC) initiated by the UGC, an OBC initiative has been founded in the Hong Kong Polytechnic University (PolyU) to monitor the implementation of the curriculum.  Apart from revising the curricula of all academic programmes to outcome-based curricula for the triennium 2005-2006, the PolyU’s Curriculum Revision also aimed to achieve the recent role statement of PolyU, in which the University had committed to Strategic Objective 1 in the University’s Strategic Plan - striving to provide ‘high value-added education leading to the development of all-round students with professional competence’.

The Curriculum Revision exercise had commenced in February, 2004. All departments submitted the final CR documents to their respective faculties. Subsequently, these outcome-based programmes were validated by reviewing panels set up by the University and endorsed by the faculties in early 2005 and ready for implementation for the academic year 2005/2006.  Students admitted in the academic year of 2005 or after will use the OBC mode. 
It followed that all the Departments of the Faculty of Construction and Land Use (FCLU) namely, Building and Real Estate (BRE), Building Services Engineering (BSE), Civil and Structural Engineering (CSE), and Land Surveying and Geo-Informatics (LSGI) revised their programmes to (i) 90 credits for funding purpose and (ii) outcome-based curricula.  All undergraduate programmes offered by FCLU are professional programmes accredited by both local and overseas professional institutions. The two agenda mentioned afore were entwined and affecting each other in the design of the curriculum.  The programme teams have designed the learning outcomes of the programmes (professional competence) and all-round attributes with the high and best use of the 90 credits for the different subject/discipline areas so as to achieve students’ learning outcomes in both professional competence and all-roundedness.  Consequently, aims and objectives of all subjects were revised to learning outcomes of which upon completion of a certain subject, for example, students are able to perform a certain task or to achieve a certain standard.  With the accumulation of learning from different subject areas, the programme outcomes and all-roundedness are thus achieved. This was further enhanced by the alignment of subject/discipline learning outcomes with the programme outcomes and all-round attributes through the use of curriculum mapping.  Furthermore, criterion-referenced assessment was introduced to ensure the performance standard of students’ achievement in their learning outcomes.

With the implementation of the outcome-based curricula of the undergraduate professional programmes in September 2005, a Learning and Teaching Committee (L&T) funded research project has been set up in FCLU to examine the impact of the curriculum on engineering/surveying education.  The project assumes that, if OBC has been effective, evidence of change in FCLU programmes will be linked to changes in student learning outcomes.
This paper provides an initial report of the research project which details the background of implementing OBC, the research objectives, the conceptual framework for the research, the research design and methods of analysis.  Owing to the fact that at the time this report is being written, the research is still on-going, the instruments which have been well developed will be discussed in greater detail. As for the research data, some are being collected and some are still at the processing stage.  The full picture of the research findings is beyond the scope of this paper and would have to be reported at a later stage.    

2. Research objectives 

The objectives of this research project are as follows:

(1) To critically review the concepts of OBC;

(2) To identify the corresponding strategies adopted by the four Departments within FCLU in implementing OBC;

(3) To investigate, if any, changes in learning and teaching culture in implementing OBC;

(4) To explore the impact of OBC on organizational and  education policies and practices;

(5) To study the impact of OBC on student learning outcomes in FCLU programme;

(6) To develop a best practice mechanism in implementing OBC.

The primary focus of the project is on student learning (i.e. research objective 5).   Compared to students prepared under previous curriculum, FCLU students educated in OBC should in theory exhibit higher level achievement in academic performance as well as the University’s Strategic Objective 1, i.e. to enhance the all-round development of students, particularly in the areas of global outlook, critical and creative thinking, social and national responsibility, cultural appreciation, life-long learning, biliteracy and trilingualism, entrepreneurship and leadership.  

The study includes a secondary focus on institutional policies and reorganization (i.e. research objective 2 and 4), on curricular modifications and instructional practices, and on learning and teaching cultures and attitudes (i.e. research objective 3) that might, in turn, affect student learning.  Thus the following evaluation questions have guided the project:  What impact, if any, will OBC have on student learning outcomes in FCLU programmes?  What impact, if any, will OBC have on organizational and educational policies and practices that may have led to improved student learning outcomes?   The completed project will assist FCLU to develop a best practice mechanism in implementing OBC (i.e. research objective 6).
3. A conceptual framework to study the impact of OBC on student learning
In this study, reference has been made to a major study commissioned by the Accreditation Board of Engineering Education (ABET) in assessing the impact of EC2000 on engineering education (Volkwein, et al, 2004).  To address the research objectives stated above, a research plan containing the following elements: conceptual framework, research design, sampling strategy, and instrument development was formulated.
It is assumed that if OBC has been effective, evidence of change in FCLU programmes after implementing OBC will be linked with student learning outcomes.  The conceptual framework of the study (Fig. 1) delineates that OBC influences curricular modifications, instructional practices, assessment initiatives, institutional practices, reorganization, academic staff’s development activities and their related values.  These changes in education will in turn affect student learning outcomes, which subsequently will affect employer assessments of students’ preparation.
Since research objective 1 regarding ‘to critically review the concepts of OBC’ has been discussed in another scenario, it will not be further elaborated in this paper.  In this study, the impact of OBC on student learning outcome will be examined (i.e. research objective 5).  Since the impact is very likely resultant from the changes of the programmes in FCLU (i.e. research objective 2, 3 and 4), the research team will also look into all such changes when examining the impact.  To make sure that valid data is collected when examining the impact of implementing of OBC on student learning, the research team will initially investigate how OBC impacts on changing the programmes in FCLU prior to investigating the impact of the resultant changes on student learning outcomes.








Figure 1 Conceptual Framework of the Study (Adapted from Volkwein et al, 2004)

For analysis purpose, in the research of the impact of OBC on students and changes of the programmes in FCLU, data regarding both perceived impact and real impact will be collected.  Making use of both sets of data, the research team is attempting to find the best means to reflect the situation of implementing OBC.  

4.   The research design

4.1 Impact of OBC on programme changes
In examining the impact of OBC on both the academic staff and management specified in the conceptual framework, interviews will be conducted with the Department Heads and Award Coordinators, and the academic staff.  In order to solicit genuine information from the staff members involved and to avoid unnecessary disputes, names of interviewees will be made anonymous.

4.1.1 Instrument 1 - for interview with Department Heads and Award Coordinators
‘To identify the corresponding strategies adopted by the four Departments within FCLU in implementing OBC’ (research object 2) and ‘to explore the impact of OBC on organizational and education policies and practices’ (research objective 4), Department Heads and Award Coordinators will be interviewed.  Award Coordinators of the ten programmes will be interviewed to report on the impact of OBC on academic policy and practice, curricular restructuring, and the use of assessment databases.  As for the Department Heads or Departmental Learning and Teaching Committee (DLTC) Chairs, they will be asked about institutional policies, priorities and resources, as well as about learning and teaching (L&T) culture.  

4.1.2 Instrument 2 – for interview with academic staff (phase one)
‘To investigate, if any, changes in learning and teaching culture in implementing OBC’ (research objective 3); interview with academic staff at FCLU was considered. The first-phase interview was with the academic staff of BRE.  It has been completed and the data is being analysed.  Interview of staff members of other departments involved will be treated as the second phase and is at the planning stage when this paper is being written.  The same procedure will be adopted for arranging the interviews like that of the first phase.  Interviewees will be selected from different strata of the academic members namely, the programme leaders (they are Award Coordinators but will play the role of subject teachers as well in this interview), teachers who have been supported by the Educational Development Centre (EDC) to develop OBC materials and the non-EDC supported teachers.  Having identified the target groups, each department of FCLU will then randomly select a full-time academic staff member from each group for an interview.  This will be carried out with the consent of the academic staff.  In addition, for the second-phase interview, there will also be an open invitation for all academic staff for the interview because it is anticipated that some staff members who have not been nominated may be interested in participating in the interview.   

An interview question list was developed to solicit academic staff’s views on their current practice of OBC in comparison with the past practice.  The interview with the academic staff members of BRE (first phase) has focused on members’ understanding and perception of OBC, the impact of OBC on curricular innovation, instructional practices, and L&T culture.  As for the forthcoming interview with those of other departments, the same questions will be asked with an emphasis on the real instructional practice and assessment reform in alignment with the intended learning outcomes.  The survey questions had been reviewed and endorsed by all the members of the research team.  Amendments had been made and upon the satisfaction of all members, the questions had been in use for the interview.  

The following are the questions to be asked:

1. Do you/How well do you understand the concept, aims and objectives of OBC?

2. What are the programme/subject outcomes of the programme/subject you are involved with?

3. How does the mapping of different subjects to the programme outcomes help achieve the programme outcomes?

4. What are the barriers in achieving the intended programme outcomes?

5. What are the impacts or change(s) in pedagogy in teaching outcome-based curriculum (OBC) you have implemented in order to achieve the intended learning outcomes of a subject?

6. Have you perceived that students are (i) learning more effectively and (ii) more actively engaging in learning with the implementation of OBC?

7. What are the appropriate assessment methods that you are using/would use to measure /evaluate students’ learning outcomes of your subject(s)?

8. What are your comments/difficulties faced in the implementation of outcome-based curriculum?

9. What are your observations on the differences of students learning in outcome-based curriculum and the phasing-out objective-type syllabus?
It is anticipated that academic staff may have difficulties in responding to the question regarding the impacts of OBC on students (Question 6) since OBC has only been implemented less than two years and the impact may not be that obvious.  Yet the question will still be posed to the academic staff to make sure that, in case impacts are found, the research team will not miss out the opportunity to record the situation.

As aforementioned, the true result of the impact of OBC on student learning depends on the situation of curricular modifications, instructional practices, assessment initiatives, and academic staff’s values of OBC.  Academic staff understanding and support of the launch of the new curriculum have an implication for successful implementation of OBC.  Hence, the first-phase interview with BRE is to evaluate of the impact of OBC on the current practice of the academic staff members whose understanding and value of OBC are also of the concern of the research team.  In the first-phase study, the research team will, therefore, focus on researching on the changes adopted by staff members and draw reference to Howard Gardner’s seven R (2004) in changing mind.   The framework is an instrument to analyze the interview data so as to figure out how far OBC really impacts on academic staff resulting in the change of instructional practices and assessment initiatives which, in turn, will impact on student learning.  Details of the seven R are as following:

· Reason – Minds can be changed through logical argument.

· Research – Minds can be changed through data, observations, case studies.

· Resonance – Minds can be changed when the mind-to-be changed resonates with the new content and with the presenter.

· Redescription – Minds can be changed when the new content is presented in a number of different media  and symbol systems.

· Rewards and Resources – Minds can be changed when sufficient rewards (or punishments) are invoked.

· Real World Events – Minds can be changed when there is a dramatic change in the conditions of the world.

· Resistances Overcome – Minds can be changed when the chief resistances to the desired mind change are neutralized.
It is hoped that based on the seven R survey, the research team can identify the sort of problems encountered in changes, and also the changes that have been made impacting on student learning.  The information will suggest some practical ideas regarding the future development of OBC.  

4.1.3 Instrument 3 – for interview with academic staff (phase two)
The phase-two interview will have a focus on the real changes made by the academic staff such as curricular modifications, instructional practices and assessment initiatives as a result of the implementation of OBC.  Academic staff of BSE, CSE and LSGI will be involved.  Emphasis will be paid to the academic staff interview questions 5 and 7 of the survey that read as following: 

5. What are the impacts or change(s) in pedagogy in teaching outcome-based curriculum (OBC) you have implemented in order to achieve the intended learning outcomes of a subject?

7.  What are the appropriate assessment methods that you are using/would use to measure /evaluate students’ learning outcomes of your subject(s)?
It is hoped that through understanding current practice of successful cases, resources on L&T and assessment can be built up for reference to academic staff to boost up their morale towards the possibility of changes and reduce their psychological resistance.  This will provide them with substantial evidence and examples for developing ‘a best practice mechanism in implementing OBC’ (research objective 6). 

4.2 Impact of OBC on student learning outcomes
‘To study the impact of OBC on student learning outcomes in FCLU programme’ (research objective 5), various instruments will be adopted namely the Self-Assessment of All-Round Development (SAARD), the Industrial Supervisor’s Report on Student’s Performance of the Assessment Report on Student’s Performance in the Guidebook for Work-integrated Education (WIE), the Student’s Reflective Journal, and Weighted Grade Point Average (WGPA).
4.2.1 Instrument 1 - SAARD

Joint-ventured with the Student Affairs Office (SAO), the research team has adopted the SAARD developed by the Project on Assessing the Development of Generic Competencies of PolyU Students (2006) to examine student perceived impact of OBC on their achievement of the University’s Strategic Objective 1, i.e. to enhance the all-round development of students.  There are 56 items in the SAARD instrument which measures 14 areas of generic competencies of students.  Students normally take 15 minutes to complete the questionnaire on average.    
For the analysis of data, both descriptive and inferential statistic tests will be adopted.  A MANCOVA procedure will be used with the application of the SPSS software.  The covariate (i.e. the control factor) will be the gender which has been proved to have a significant effect on the results.  The dependent variable will be the 14 areas of generic competencies of students namely, communication, creative thinking, critical thinking, cultural appreciation, entrepreneurship, EQ & psychological wellness, global outlook, healthy lifestyle, interpersonal effectiveness, leadership, life-long learning, problem solving, social and national responsibility, and teamwork.  The results will be compared by groups, the pre-OBC and post-OBC groups, in which the post-OBC group will be further sub-divided according to length of period under the intervention of OBC.  Four groups of FCLU students are subsequently identified as follows: 
· Pre-OBC Students.  These are students who graduated before OBC was introduced, i.e. students who graduated in 2004 or before.

· Least-OBC Influenced Students (2004/07).  These are students who are currently in their final year and will undertake only 1 year’s OBC education in their final year.  Their first two years of undergraduate education were based on a non-OBC mode.

· Moderate-OBC Influenced Students (2005/08).  These are students who are currently in their second year and will undertake 2 years’ OBC education.  Their first year of undergraduate education was based on a non-OBC mode.

· Most-OBC Influenced Students (2006/09).  These are students who are currently in their first year and will undertake their undergraduate education all in an OBC mode.

It is noted that OBC has been officially implemented to the cohort admitted in 2005/06 and thereafter.  However, all the departments were at the learning and adjustment stage in that year.  It is not until 2006/07 when OBC has been implemented in full strength.  This further elaborates the description of each year group.  As for the Least-OBC Influenced Students, they are not supposed to be included in the OBC, but somehow some of the teachers may have already started using OBC for this group in their teaching of individual subjects, which give students of this group an opportunity to be intervened to a certain extent by the new curriculum.  Hence, this group is called the Least-OBC Influenced Students.
These four groups will enable the research team to determine if students with longer OBC education achieve better learning outcomes.  Undergraduate programmes offered in four FCLU Departments will be included in this study, namely, BRE, BSE, CSE and LSGI.  The end result is a sample of ten undergraduate programmes at FCLU, three in BRE, one in BSE, four in CSE, and two in LSGI.

At the time when this paper is being written, data from the Least-OBC and Moderate-OBC Influenced Students has already been collected (i.e. in January 2007) and is being processed to compare with the data collected from the most-OBC Influenced Students (2006/09) before their commencement of the academic programme (data of the most-OBC Influenced Students at this stage is treated as pre-OBC) whilst the data of another set of data from the Most-OBC Influenced Students is being collected before their completion of the first-year programme.  
4.2.2 Instrument 2 - Industrial Supervisor’s Report on Student’s Performance
Moreover, in BRE, the Work-integrated Education (WIE) programme (2006) will be used as an independent pilot case-study to study the real impact of OBC on student learning of the generic skills.  Information in the Assessment Report on Student’s Performance in the Guidebook for Work-integrated Education (WIE) (2006) will be adopted.  Starting from academic year 2005/06, all full-time UGC-funded undergraduate programmes will include a WIE component which is credit bearing.  One of the aims of the component is to help undergraduates meet the university strategic objective of developing all-round students with professional competence.  Intentional learning outcomes are included in the WIE activities and students are required to document their workplace learning experience using instruments appropriate for demonstrating the attainment of WIE learning outcomes.  

In the current study, information provided in the Industrial Supervisor’s Report on Student’s Performance and Student’s Reflective Journal will be examined.  Since some of the information given in the two documents is irrelevant to the study, only useful information will be selected for between-group comparison in the future analysis.  In the Industrial Supervisor’s Report, the research team will choose to examine the part on students’ core competencies in which specific items are rated with a five-point scale by industrial supervisors monitoring students in the work place.  The specific items are: interest in work, ability to learn, sense of responsibility, interpersonal skills, initiative, organization and planning skills, quality of work, work attitude, and punctuality.

4.2.3 Instrument 3 - Student’s Reflective Journal
In the Student’s Reflective Journal, the part reflecting students’ performance in generic skills including students’ abilities in identifying and solving problems, communication, and contribution as a team member will be considered.  The research team understands that the information received in this part is qualitative and difficult to compare with that of the future groups.  As such, the information will be quantified.  With reference to the Structure of Observed Learning Outcome (SOLO) taxonomy developed by Biggs (1982), an assessment rubric with descriptors has been developed to rate the information provided by students in the three particular aspects of their reflective journals.  The focus will be confined to student performance in those aspects and not their abilities of reflection.  Student performance will be categorized into five different levels in accordance with their contribution and achievement.         

In BRE, it is found that the WIE programme has commenced on par with the implementation of OBC.  This implies that a pre-OBC group has not existed.  Subsequently, a group comparison between pre-OBC and post-OBC is impossible.  An analysis can only be conducted to analyze the situations of the different post-OBC groups.   

Besides BRE, the research team found that prior to the implementation of the recent compulsory WIE programme; CSE and LSGI of FCLU may have been carrying out industrial training programmes similar to WIE some time ago.  For these two departments, a pre-OBC sample may be available for pre- and post-OBC group comparison.  However, it should be noted that the instruments used in these departments are not the same as those of BRE and they are required to be examined.
4.2.4 Instrument 4 – Weighted Grade Point Average (WGPA)

In the study of the real impact of OBC on students’ learning of the professional subjects, the Weighted Grade Point Average (WGPA) of the different groups of students is perhaps the most objective means of assessing students’ academic performance.  WGPA of the four different groups of students will be collected similar to that of the SAARD to examine if there is any correlation between OBC and WGPA.  

5. Conclusion
Based on the available resources, the research team has worked out the framework and instruments to collect the best possible information to examine the validity of implementing OBC.  Data are expected to be drawn from various sources namely, department heads, programme leaders, academic staff, employers and students.  All the research objectives are supposedly to be met with the research design.  To further systematically review and apply the evaluation data within the Faculty, it is suggested to reviewing the programme assessment methods and, if considered appropriate by the respective DLTCs, having them integrated into the departmental QA on learning and teaching.  It is expected that finally a programme assessment plan will be developed to evaluate the impact on student learning.
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