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Introduction

» Master and PhD theses comprise a major
portion of graduate curriculum

» Astrong indicator of,
technical skills,
thinking, analytical and writing/presentation
abilities
» Akey parameter in the overall assessment of
graduate degree outcomes

» Large variation in the standards used by
faculty members to judge theses



Introduction

»  Thesis work covers all six graduate attributes
identified by the Council of Ontario
Universities

» Hence, a strong indicator of the fulfiiment of
degree level expectations

»  Currently, scarcity in the use of quality
Indicators to assess graduate attributes of
theses



Workshop focus

» Learning outcomes assessment of graduate
theses

» Topics of discussion,
- Development of assessment rubric
. Its implementation
- Data collection and analysis
- Thesis self-assessment
- Future directions



Ontario Universities’ Degree Level
Expectations

» Depth and breadth of knowledge

» Research and scholarship

» Application of knowledge

» Autonomy and professional capacity
» Communication skills

» Awareness of the limits of knowledge



Initiative and challenges

>

Graduate program in Mechanical and
Materials Engineering initiated the process of
learning outcomes assessment in Winter 2015

Used available resources to develop a rubric
for graduate thesis assessment

A major challenge was to keep the rubric
general enough to accommodate research
diversity

Should cover the overall research
expectations i.e. thesis content and oral
defense



Further challenges

»  Thesis quality indicators and related rubrics in
the literature are primarily defined based on
thesis skeleton i.e.,

Introduction

Literature review

Theory

Methods

Results/data analysis

Discussion and conclusions

> No Indicators and rubrics for thesis assessment
are defined based on six graduate attributes



Approach used

»  Consulted Graduate Degree Level Expectations
guidelines (OUCQA)
Changed from 4-point to 3-point indicators

Research and scholarship divided into two sub-
categories

General

Critical thinking

»  Communication skills divided into two sub-

categories

Thesis

Oral exam



Developed Rubric

Thesis Exam Assessment Form

Student Name:

Department of Mechanical and Materials Engineering

Date:

Does not meet expectations (1)

Meet expectations (2)

Exceeds expectations (3)

Score

Depth and breadth of
knowledge

Poor knowledge base related to the area of
research

Lack of understanding of the advancements in
the field of research

Poor knowledge of one or more specialized
techniques (Analytical, numerical or
experimental) in the area of research

# Good understanding of the knowledge base
related to the area of research

A clear understanding of the advancements in
the field of research

Good knowledge of one or more specialized
techniques (Analytical, numerical or
experimental) in the area of research

A firm understanding of a wider knowledge
base related to the area of research

An in-depth knowledge of the advancements
in the field of research

A thorough knowledge of one or more
specialized techniques (Analytical, numerical
or experimental) in the area of research

Research & scholarship

(General)

Review of the relevant scientific literature is
limited

Synthesis of recent advancements in the field
of research is weak

Incoherent approach to address research
objectives

Research results are not presented in a
systematic way

Basic review of the relevant scientific literature

Some synthesis of recent advancements in the
field of research

A logical approach to address research
objectives

Research results are presented in a systematic
manner

A thorough review of the relevant scientific
literature

A careful synthesis of recent advancements
in the field of research
A cohesive approach to address research

objectives

Research results are presented ina
coherent form

Research & scholarship

(Critical thinking)

Viewpoints presented in the scientific literature
are taken as fact, without question
Issue/problem to be considered critically is
stated without clarification or description
Research results are not explained

Conclusion is inconsistently tied to some of the
information discussed; related outcomes
(consequences and implications) are
oversimplified

Viewpoints presented in the scientific literature
are somewhat questioned

Issue/problem to be considered critically is
stated, described, and clarified so that
understanding is not impeded by omissions

Research results are explained in the context of
the given objectives

Conclusion is logically tied to a range of
information, including opposing viewpoints;
related outcomes (consequences and
implications) are identified clearly

Viewpoints presented in the scientific
literature are questioned thoroughly

Issue/problem to be considered critically is
stated clearly and described
comprehensively, delivering all relevant
information necessary for full understanding

Research results are critically scrutinized

Conclusions and related outcomes
(consequences and implications) are logical
and reflect the student’s informed
evaluation and ability to place evidence and
perspectives discussed in priority order

Examiner:




Thesis Exam Assessment Form

Student Name:

Department of Mechanical and Materials Engineering

Date:

Does not meet expectations (1)

Meet expectations (2)

Exceeds expectations (3) Score

Application of ® The approach to investigate the research ® Approach to investigate the research problem ¢ Coherent and unambiguous appreach to
knowledge problem using existing research tools is using existing research tools shows coherency investigate the research problem using
incoherent * Accurate and systematic application of existing existing research tools
® Inaccurate and inconsistent application of knowledge to analyze the research problem ® Accurate and systematic application of
existing knowledge to analyze the research existing knowledge to analyze the research
problem problem
Professional capacity / # Lack of awareness of academic integrity and * Reasonable awareness of academic integrity and | ® Full awareness of academic integrity and
autonomy research ethics research ethics research ethics
e Failure to defend own ideas and conclusions ¢ Defends own ideas and conclusions in a logical ® Defends own ideas and conclusions with
way proper rationale and reasoning
Communication skills * Poorly written and poorly organized thesis * Well written thesis and its organization e Well written and well organized thesis
(Thesis) # Content unclear, lapses in coherence supports the objectives * Contentis focused, consistent and very clear
* The progression of ideas is unsystematic and ¢ Content is clear and coherent ® Sequence of ideas is excellent, logical and
not logical * Sequence of ideas is logical and systematic coherent
Communication skills * No grasp of information and cannot * Answers expected questions without difficulty * Demonstrates full grasp of the topic by
(Oral exam) satisfactorily answer questions about the thesis | ® Explanations of concepts and theories are answering all questions with explanations
* Explanations of concepts and/or theories are accurate and elaboration
* Provides accurate and complete

inaccurate or incomplete or unsupported

explanations of concepts and theories

Awareness of limits of
knowledge

Lack of awareness of the complexity of scientific
problems and limitations of existing tools and
techniques to address them

Unable to acknowledge the need of
assumptions in complex scientific analyses and
their consequences

Failure to acknowledge the limitation of
research tools used and its consequences on the
research outcome

® Reasonable awareness of the complexity of
scientific problems and limitations of existing
tools and technigues to address them

* Reasonable awareness of the role of
assumptions in complex scientific analyses and
their consequences

¢ Acknowledges the limitation of research tools
used and basic explanation of its consequences
on the research outcome

Fully aware of the complexity of scientific
problems and limitations of existing tools and
techniques to address them

Fully aware of the need of assumptions in
complex scientific analyses and their
conseguences

Fully acknowledge the limitation of research
tools used and detailed explanation of its
consequences on the research outcome

Examiner:




Implementation

>  Started from April 2015

» Thesis + oral defense assessed by all
examiners

» Each examiner assigned a numeric score
against each attribute



Data Analysis
(Sample size=33, PhD=3, Master=30)

Average Scores (Mechanical Engineering Graduate Students)
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Individual scores in each graduate attribute
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Individual scores based on prior degree
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Thesis self-assessment

» The developed rubric serves as an
assessment tool for examiners

>  Students are aware of this rubric

No formal mechanism in place to self assess
thesis expectations against the rubric

» Athesis self-assessment form Is recently
Introduced

»  Students self-assess their theses against the
rubric indicators



Thesis self-assessment

»  Students complete this form and submit
along with thesis for examination

» Key benefits,

Students can judge the strengths and weaknesses
In their theses

. Assist in the preparation of thesis defense

Provides the examiner a snoop of thesis quality In
meeting the expectations before a thorough thesis
review



Thesis Self-Assessment Form Department of Mechanical and Materials Engineering

Instructions to complete the form: As part of a successful graduate thesis defence you must demonstrate that your thesis meets or exceeds the expectations concerning your performance and personal
development associated with a set of attributes that are listed in the first column of the table below. The second column lists the expectations for each attribute. In the third column you should write one
or more bullet points to clearly demonstrate, by providing evidence, how you have met (or exceeded) those expectations.

Student Name: Supervisor/co-supervisor:

Thesis Title:

Graduate Thesis Expectations Thesis Self-Assessment

* Good understanding of the knowledge base related to

Depth and breadth of the area of research

knowledge ® Good understanding of the broader scope of the research |
problem and how the current research fits into the big
picture is demonstrated

* Good knowledge of one or more specialized techniques .
(Analytical, numerical or experimental) in the area of
research

* Detailed review of the relevant scientific literature .

Research & scholarship

(General) ® Synthesis of recent advancements in the field of research | »
» Adaptation of a logical approach to address research .

objectives
® Presentation of research results in a systematic manner .

within the context of the given objectives







Example















Future directions

»  Separate rubrics for Master and Doctoral
theses

» Collection and analysis of the assessment
data

» ldentification of any shortcoming and
necessary corrective action

» Incorporation into the overall curriculum
mapping of the graduate programs
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http://oucqa.ca/framework/appendix-1/

Questions for table discussion

>

Strengths and shortcomings of the thesis
assessment rubric

Other aspects of data analysis and
comparison

Utilization of results from the collected
data

Strengths and shortcomings of students’
thesis self-assessment



Thank you






	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29

