Curriculum, September 2008

Request at the TIC meeting of August 15th, 2008, was to "... put together brief examples of approaches different groups have taken to curricular reform ..."

Examples of different approaches to curricular reform

From Eric Riggs (visit to EOS, Winter 2007)

The driving factor for curriculum reform in the Department of Geology (San Diago State University) was assessment of student learning outcomes. These are the steps the committee carried out: 
1) Identified core courses that are common to all 3 "strands" of their undergraduate program, then generated general learning outcome objectives. "Having an identified and formally acknowledged core sequence will greatly enhance our ability to measure the accumulation of knowledge and skills by our undergraduates as they progress through this program."

2) Defined 12 technical skills and 11 unifying concepts and habits of mind.

3) Instructors evaluated courses against these 23 items on 4-pt scale (irrelevant -> critical).

4) 5 learning goals were defined with many specific learning outcomes identified for each. 

5) Faculty and students identified which are most important for learning well, and assessment was initiated for the top 2 outcomes for each of the 5 goals.

6) This blanket statement about goals is used: "With progressive skill and sophistication as they progress through the major, students should be able to…".

7) Assessments were listed for each outcome (2 per goal). Results are from agreed-upon embedded assignments or test questions, tasks, or exams scored according to high, medium, or low ability in terms of the sophistication of their answer. 

8) An annual report is generated based on compilation and aggregate analysis of all assessment outcomes. 

9) Assessment results report has three sections: I. What information was collected, how much, and by whom?  II. What conclusions were drawn on the basis of the information collected?  III. How was information used to inform decision-making, planning, and improvement?

10) Part II has examples of free-response questions, but the "instructor generated rubrics" are not revealed.  

I (FJ) am not sure exactly what the assessment coordinator actually did for compilation and aggregate analysis. Did this include explicit alignment of assessments to goals? Were students' achievements collected for each goal?

The Handbook for Curriculum Assessment, 2006, Guelph University

This handbook is meant to be general.  Consequently the recommendations seem to lack focus, but that should be provided by the specific context. Steps to curriculum reform are (summarized from pages 1-2 of Report-ver3.doc delivered to EOS TIC committee August 2nd 2008.):
1) Establish purpose and framework, and begin planning. This is where focus for a specific context is defined. In particular, articulate decisions that need making and corresponding questions that need answers. 

2) Collect data, considering as many stakeholders as possible. 

a) Stake holders could include:  Students (applicants, undergrads, grads, alumni);  Faculty;  TAs;  Staff;  Employers;  Professional Associations (certification/accrediting bodies);  Colleagues from similar programs elsewhere.

b) Data acquisition methods could include: 

i) Opinion Gathering:  Surveys,  Focus groups,   Interviews,   Department meetings.

ii) Testing:  Written;  Demonstration;  Pre and post;  Control group.

iii) Content Analysis:  Student and faculty journals;  Concept mapping;  Completed assignments/exams; 

iv) Expert Advice: Tours;  External reviewers;  Expert speakers;  

v) Archival Data:  Course outlines;  Course evaluations;  Student grades;  Past curricular reports.

3) Analyze data and categorize results as either strengths, weaknesses, opportunities, or threats (S.W.O.T.);
a) Note - I (FJ) have found "SWOT" to be not always applicable. Establishing categories based on questions posed (step 1 above) may be more effective.

4) Generate recommendations. (Committee in charge will have to define extent and styles of allowable recommendations.)

5) Reporting: deliver summary of data and recommendations to the Department;

From Hubball and Burt (2004): 

General guidelines for curriculum development, based on UBC Pharmacy efforts between 2001 and 2003.

1) A 4-component framework ("context", "learning outcomes", "assessment", and "programming") is described, including detailed strategies that support each component.
2) A synthesis of this framework is in Appendix I and II of Report-ver3.doc delivered to EOS TIC committee August 2nd 2008. 
3) The article also contains insight into five (somewhat abstract) "stages of development" which can be expected for any academic unit embarking upon curriculum reform. 
EOS geoeng

1) Interview R. Beckie (and others) … not yet completed. 
UBC Life Sciences

A decision-making structure for curriculum review developed recently at UBC Life Sciences is outlined in a document generously provided by G. Spiegleman. NOTE that Life Sciences is a more complex context than EOS because several departments are involved. 

1) Two-layer structure includes (1) a Steering Committee (priorities and decisions), (2a) Upper Level Stream Committees focused on particular areas of teaching and (2b) Teaching Team Committees focusing on core courses.
2) Implications for EOS are (details are in FJ document \bkgnd-research\EOS-CurrComm.doc.): 
a) Aspects at the “oversight” level – (in other words, the EOS TIC and Curriculum committees):
i) General project organization (2 items)
ii) Non-majors (service) courses (2 items)
iii) Departmental core courses (2 items)
iv) Curriculum Streams (2 items)
v) Continue to fine tune structure for long term curriculum maintenance.
b) Aspects at the Program level (eg geology, etc)
i) Context & oversight (6 items)
ii) Program level outcomes (3 items)
iii) Relationships among courses in streams (5 items)
c) Individual EOS-SEI course workgroups. These are akin to (but not quite the same as) "teaching teams" in Life Sciences. They include faculty teaching specific courses, and an STLF.  
i) Workgroups are specific EOS-SEI course development projects. 
ii) Program curriculum committees (above) should ensure communication between workgroups of relevant courses (eg: exchange of minutes & planning documents, attend meetings / focus groups, etc.). 
Insights from Marbach-Ad etal (2007):

Focus was on creating content linkages among a suite of courses to increase meaningful learning of targeted concepts.

1) Used a research group model to (a) effect professional development as scientific educators, and (b) implement scientific teaching initiatives; ie informal (often lightly catered) but regular focused meetings. 
2) Worked collaboratively to identified common learning goals, and chose key components to serve as "bridges" or "anchors" for student learning as they progress through the program.
3) "Think about what should students understand and remember 5 yrs from now?"  Considering "understand and remember" rather than "be able to do" helps focus on long term retention rather than (hard to predict) career perspectives. 
Recommendations

The following are general recommendations about upcoming EOS curriculum review / development projects. 

A principle recommendation is that EOS should use a Curriculum Matrix as a framework. 
- Vertical axis = curricular goals

- Horizontal axis = courses, experiences (including background), assessments, etc. 

- Likely several matricies (or matrix layers) will be needed, but combination / correlation must be possible.

Further details about the Curriculum Matrix, and general project issues, follow.
Matrix “vertical axis” – curricular goals

Institution -> Faculty -> Department -> Discipline -> Course

· Institution / Societal / Citizenship
· Academic & intellectual skills and attitudes.
· General Departmental concepts.
· Professional requirements.
· Discipline specific concepts, skills and attitudes.
Matrix “horizontal axis” – possibilities 
· Courses, (class, lab, field) likely constrained by  
· program component (including non-EOS courses)
· year (although course<->yr is not one-to-one)
· Learning experiences (including background and work)
· Specific assessments? (How fine grained here? Exam? Individual question?)
· Guiding principles. 
Aspects of the project's goals:

· Define the core learning outcomes for each curriculum component (ie "node" in the matrix).
· Specify how achievement of these outcomes will be assessed. Eg: perhaps focussing upon a few carefully chosen targeted assessments that are part of lab/exam/project work.
· What mechanisms to support compliance?
· What mechanisms to support long term maintenance and curricular evolution?
· Articulate relations between courses. Eg. pre-requisites, where they come from, what degree of mastery is necessary, and how to test for them.
· Are Content Threads throughout the Core Curriculum a useful concept? (E.Riggs) 
· Scheduling? Several potential challenges are scheduling related (standard time tables, alternate years, co-op, honours vs ,majors, etc). 
· Identify potential bottlenecks, such as crucial courses that only one instructor can teach. 
· Is it worth articulating "values", as per Carleton college? (Nine values that we strive to maintain in our dealings with each other as students, faculty, staff, and alumni
.)
General Recommendations
· Define the aims - or a mission statement - of curriculum work. For example: "To articulate core learning outcomes for the Department's xxx degree program, and specify assessment processes that (a) measure students' degree of mastery and (b) allow for long term monitoring of program effectiveness."  
· Articulate the principles guiding both curriculum reform (current) and management (long term).
· Balance the professional, intellectual, individual needs of students and faculty.
· Be explicite about "head, hands and heart" (cognitive, psychomotor and affective domains).
· Address "Education for Sustainable Development" (http://www.unesco.org/education/desd/, Sipos etal, 2008).
· Address the full scope EOS, and "Earth System Science".
· Define curriculum components based on needs of students, employers, the discipline, and the Department & faculty members.
· Think in terms of "learning outcomes" which are both necessary for graduates and measurable. 
· Incorporate planning for process to manage ongoing curriculum evolution and maintenance.
· Carefully identify (a) overall, and (b) stream specific, components of program streams (Fall'08: (1) Geoscience Service, (2) Geology, and (3) EnvSci)
· Re. "transformative efforts": Some aspects to help avoid failure are in Kotter (2006).
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New References and Ideas (Sept12)
7) Carl Wieman and Walter Sudmant, Quality of UBC students relative to other BC and major US Universities (update January 2008 using PISA comparisons) 
8) Issues related to exams – search STLF BaseCamp. CW has been studying 1st year exams and will have thoughts.
9) Student evaluations are important to instructors and will contribute to their ideas about innovations in courses and curriculum. See http://stlf.grouphub.com/projects/1238307/posts/15772283/comments for some thoughts on this. CW also has more wisdom on this, and could be asked for input & references. 
� Nine values: 1) intellectual honesty, 2) responsibility of knowledge, 3) sharing of knowledge, 4) connections of knowledge, 5) fostering a community of personal and intellectual respect, 6) cooperation, 7) open- mindedness and humility, 8) joy of learning and discovery, and 9) the value of a scientific mode of inquiry, from Buchwald  etal, 2001. 





