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The Teaching and Learning
Laboratory at MIT

The staff of the Teaching and Learning Lab at
MIT is available to assist faculty and graduate
student instructors in all aspects of the teaching
and learning process.

TLL collaborates with MIT faculty, teaching
assistants, and students to promote excellence in
teaching and learning throughout the Institute.
Our work contributes to MIT’s commitment

to educational innovation and its standing as a
leader in science and engineering education.

TLL provides a comprehensive range of
programs and services to improve the quality of
instruction at MIT. We collaborate with faculty,
teaching assistants, and other instructional staff
in a variety of settings to enhance classroom
instruction and create innovative pedagogy and
curricula. We work with individuals, faculty and
student committees, and entire departments.
TLL staff members also teach semester-long
courses for graduate students who are interested
in teaching at the college level.
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Teaching

1. Working Principles for
an MIT education,
Task Force on the
Undergraduate
Educational Commons,
MIT (2006).

Introduction

The mission of MIT is to advance knowledge and educate students in
science, technology, and other areas of scholarship that will best serve the
nation and the world in the 21st century. The Institute is committed to
generating, disseminating, and preserving knowledge, and to working with
others to bring this knowledge to bear on the world’s great challenges.

In its report, the 2006 Task Force on the Undergraduate Educational
Commons highlighted five major themes intended to capture the spirit
of the education desired MIT:

1. apersistent passion for learning

intellectual diversity

an innovative approach to core knowledge

collaborative learning

S R A

education for responsible leadership 1

The goal of this handbook is to support members of the MIT teaching
community as they work to foster this spirit of education at MIT.

Overview of the Handbook
The guidelines presented in this handbook are organized in five
broad categories:
1. engaging students in learning
contextualizing students’ learning experiences
creating an inclusive learning and teaching experience
designing an engaging, contextualized and inclusive curriculum
teaching an engaging, contextualized and inclusive curriculum.

ok~ wnN

Each guideline is based on a survey of the literature in higher education
and student learning. Within each category are relevant quotations

from the literature, as well as a more comprehensive reference list. As is
true for any research field, there is debate in the literature from which
these guidelines have been drawn. The guidelines presented here are in
agreement with key concepts that underpin accepted principles of learning.
Not every guideline will be relevant and applicable to all learning and
teaching situations at MIT.

Additional Information

For additional information about any aspect of the Guidelines on
Learning that Inform Teaching, or for any other question regarding
teaching and learning at MIT please contact the Teaching and
Learning Laboratory at:

MIT Teaching and Learning Laboratory
Room 5-122

Massachusetts Institute of Technology
77 Massachusetts Avenue

Cambridge, MA 02139

http://web.mit.edu/tll
tll@mit.edu
617.253.2850

Acknowledgement: This handbook is an adaptation of the University
of New South Wales’ — Guidelines on Learning and its associated
Toolkit. The UNSW Guidelines and Toolkir were originally conceived
by Adrian Lee, then the Pro Vice Chancellor (Education & Quality
Improvement) at UNSW and Michele Scoufis, Director of the UNSW
Learning and Teaching Unit with considerable help from the UNSW
Committee on Education and the Staff of the LTU. The Teaching

and Learning Lab at MIT is grateful to the authors and UNSW for
allowing TLL to base this handbook on the UNSW Guidelines for
Learning, and Toolkit.
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Ing students In learning

Effective learning is supported when students are
actively engaged in the learning process

Effective learning is supported by a climate of
inquiry where students feel appropriately challenged
and activities are linked to research and scholarship.

Activities that are interesting and challenging, but
which also create opportunities for students to have
fun, can enhance the learning experience.

Structured occasions for reflection allow students to
explore their experiences, challenge current beliefs,
and develop new practices and understandings.

1.
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Effective learning is supported when students are
actively engaged in the learning process.

Analysis of the literature suggests that students must do more than just
listen: they must read, write, discuss, or be engaged in solving problems.
Most important, to be actively involved, students must engage in higher-
order thinking tasks such as analysis, synthesis, and evaluation.
Bonwell, C. & Eison, J., Active Learning: Creating Excitement in
the Classroom, ERIC Clearinghouse on Higher Education,
Washington, D.C. (1991).
http://ericae.net/db/edo/ED340272.htm or
http://www.ntlf.com/html/lib/bib/91-9dig.htm

Learning is not a spectator sport. Students do not learn much by just sitting
in classes listening to teachers, memorizing pre-packaged assignments, and
spitting out answers. They must talk about what they are learning, write
about it, relate it to past experiences and apply it to their daily lives. They
must make what they learn part of themselves.
Chickering, A. & Gamson, Z., “Seven Principles for Good Practice in
Undergraduate Education,” AAHE Bulletin, vol. 39, no. 7, p. 7 (1987).
http://learningcommons.evergreen.edu/pdf/fall1987.pdf

» Additional references

Brophy, J. & Alleman, J., “Activities as Instructional Tools: A Framework
for Analysis and Evaluation,” Educational Researcher, vol. 20, no. 4,
pp. 9-23 (1991).

Goode, C. & Reihl, J., Engaged Learning: Pathways to Success, Innovative
Technology Center, UT-Knoxville, Knoxville, TN (2004).

Hake, R.R., “Interactive-engagement vs. traditional methods:

A six-thousand-student survey of mechanics test data for introductory
physics courses,” American Journal of Physics, vol. 66, no. 4, pp. 338-352
(1998).

Hatfield, S., The Seven Principles in Action: Improving Undergraduate
Education, Anker Publishing Company Inc., Bolton, MA (1995).

Johnson, D., Johnson, R. & Smith, K., Active Learning: Cooperation in the
College Classroom, Interaction Book Company, Edina, MN (1991).
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Meyers, C. & Jones, T., Promoting Active Learning: Strategies for the College
Classroom, Jossey-Bass, San Francisco, CA (1993).

Smith, K., Sheppard, S., Johnson, D. & Johnson, R., “Pedagogies of
Engagement: Classroom-Based Practices,” Journal of Engineering Education,
vol. 94, no. 1, pp. 1-15 (2005).

Springer, L., Stanne, M.E. & Donovan, S., “Effects of Small-Group

Learning on Undergraduates in Science, Mathematics, Engineering, and
Technology: A Meta-Analysis,” National Institute for Science Education
Research Monograph No. 11, University of Wisconsin-Madison (1997).

Trigwell, K. & Prosser, M., “Improving the Quality of Student Learning:
The Influence of Learning Context and Student Approaches to Learning on
Learning Outcomes,” Higher Education, vol. 22, no. 3, pp. 251-266 (1991).

Effective learning is supported by a climate of inquiry
where students feel appropriately challenged and
activities are linked to research and scholarship.

A frequently stated benefit of research [is] the enthusiasm for their
discipline/research that some lecturers convey when they refer to their own
work, and the positive impacts on [students'] motivation to learn.
Jenkins, A., Blackman, T., Lindsay, R. & Paton-Salzberg, R., “Teaching
and Research: Students’ Perspectives and Policy Implications,” Studies
in Higher Education, vol. 23, no. 2, p. 132 (1998).

Students asked to perform research activities in their assignments have
expressed surprise and excitement at the challenge of doing something
different from a conventional assignment; at the same time, they reported
that the work was stimulating and enjoyable.
Mclnnis, C., Freestone, R., Bafnara, A., Scoufis, M. & Pratt, C.,
eds.“Exploring the Nexus Between Research and Teaching,” in The
Learning Community: First Explorations of the Research-1Teaching Nexus
ar UNSW, The University of New South Wales, Sydney, Australia,
p. 9 (2003).
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» Additional references

André, R. & Frost, P, eds. Researchers Hooked on Teaching: Noted Scholars
Discuss the Synergies of Teaching and Research, Sage, Thousand Oaks, CA
(1997).

Brew, A. & Boud, D., “Teaching and Research: Establishing the Vital Link
with Learning,” Higher Education, vol. 29, no. 3, pp. 261-273 (1995).

Clark, B., “The Modern Integration of Research Activities with Teaching and
Learning,” Journal of Higher Education, vol. 68, no. 3, pp. 241-255 (1997).

Hattie, J. & Marsh, H., “The Relation Between Research Productivity

and Teaching Effectiveness: Complementary, Antagonistic, or Independent
Constructs?” The Journal of Higher Education, vol. 73, no. 5, pp. 603-641
(2002).

Hounsell, D., “Does Research Benefit Teaching? And How Can We Know?”
Exchange, issue 3, pp. 6-7 (1997).
http://www.exchange.ac.uk/files/eissue3.pdf

Jenkins, A., Designing a Curriculum that Values a Research-based Approach to
Student Learning, LTSN Generic Center, York (2002).

Jenkins, A., Blackman, T., Lindsay, R., & Paton-Saltzberg, R., “Teaching
and Research: Student Perspectives and Policy Implications,” Studies in
Higher Education, vol. 23, no. 2, pp. 127-141 (1998).

Jenkins, A., Breen, R., Lindsay, R. & Brew, A., Reshaping Teaching in Higher
Education: Linking Teaching with Research, Kogan Page, London (2003).

Zamorski, B., “What Do Students Think of Research?” Exchange, issue 3,
pp. 21-22 (2002).
http://www.exchange.ac.uk/files/eissue3.pdf

Zubrick, A., Reid, I. & Rossiter, P, Strengthening the Nexus between
Teaching and Research, Department of Education, Training, and Youth
Affairs (2001).
http://www.dest.gov.au/archive/highered/eippubs/eip01_2/01_2.pdf
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3.

Activities that are interesting and challenging, but
which also create opportunities for students to have
fun, can enhance the learning experience.

Learning should be pleasurable. There is no rule against hard work being fun.
Ramsden, P, Learning to Teach in Higher Education, Routledge, London,
p. 102 (1992).

» Additional reference

Powell, J. & Andresen, L., “Humour and Teaching in Higher Education,”
Studies in Higher Education, vol. 10, no. 1, pp. 79-90 (1985).

Structured occasions for reflection allow students to
explore their experiences, challenge current beliefs,
and develop new practices and understandings.

Students require a variety of learning situations and opportunities in
order to be aware of and reflect on...variation, and to be able to make
fine distinctions about the significant aspects of each new context. By
identifying the differences between similar situations, the student is better
able to respond appropriately. Such learning experiences are an important
preparation for the unpredictable nature of the workplace.

The impact on learning, however, is enhanced by structuring opportunities
for reflection and peer consultation.
Bowden, J., Hart, G., King, B., Trigwell, K. & Watts, O., “Generic
Capabilities: A Framework for Action,” in Generic Capabilities of ATN
University Graduates (2000).
http://www.clt.uts.edu.au/ATN.grad.cap.project.index.html
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Awareness and reflection are not merely symptoms of developments in
learners, they bring about the developments. It is through engaging students
in reflecting upon the process and outcomes of their studying that progress
is made.
Gibbs, G., Teaching Students to Learn: A Student-Centered Approach,
The Open University Press, Milton Keynes, p. 91 (1981).

9

Additional references

Boud, D., Enhancing Learning Through Self Assessment, Kogan Page,
London (1995).

Boud, D., Keough, R., & Walker, D. eds., Reflection: Turning Experience
into Learning, Kogan Page, London (1985).

Dochy, F., Segers, M. & Sluijsmans, D., “The Use of Self-, Peer- and
Co-assessment in Higher Education: A Review,” Studies in Higher
Education, vol. 24, no. 3, pp. 331-350 (1999).

Kerka, S., “Journal Writing and Adult Learning,” ERIC Clearinghouse
on Adult Career and Vocational Education, Columbus, OH (1996).
http://www.ericdigests.org/1997-2/journal.htm

Kolb, D., Experiential Learning: Experience as the Source of Learning and
Development, Prentice-Hall, Upper Saddle River, NJ (1984).

Magolda, M.B.B., Creating Contexts for Learning and Self-Authorship:
Constructive-Developmental Pedagogy, Vanderbilt University Press, Nashville,
TN (1999).

McGill, I. & Brockbank, A., Facilitating Reflective Learning in Higher
Education, SRHE & Open University Press, Buckingham (1998).

Moon, J., Learning Journals: A Handbook for Academics, Students and
Professional Development, Kogan Page, London (1999).



10 » Guidelines on Learning

Conte
learnii

p chapter
11

xtualizing students’
ng experiences

Learning is more effective when students’ prior
experience and knowledge are recognized and
built on.

Students become more engaged in the learning
process if they can see the relevance of their studies

If dialogue is encouraged between students and
teachers and among students (in and out of class),
thus creating a community of learners, student
motivation and engagement can be increased.

to professional, disciplinary and/or personal contexts.

5.
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Learning is more effective when students’ prior
experience and knowledge are recognized and built on.

Learners construct meaning out of their prior understanding. Any new
learning must, in some fashion, connect with what learners already
know...learners construct their sense of the world by applying their old
understanding to new experiences and ideas.
Schulman, L., “Taking Learning Seriously,” Change, vol., 31, no. 4,
p. 12 (1999).
http://www.carnegiefoundation.org/pub/sub.asp?key=452&
subkey=618

Effective teaching supports positive transfer by actively identifying the
relevant knowledge and strengths that students bring to a learning situation
and building on them.
Bransford, J., Brown, A. & Cocking, R., How People Learn: Brain,
Mind, Experience, and School, National Academy Press, Washington,
D.C., p. 66 (1999).

If 1 had to reduce all of educational psychology to just one principle,
I would say this: the most important single factor influencing learning is
what the learner already knows.

Ausubel, D., Novak, J. & Hanesian, H., Educational Psychology:

A Cognitive View, Holt, Rinehart and Winston, New York, NY

p. 163 (1978).

» Additional references

Angelo, T. & Cross, K., Classroom Assessment Techniques: A Handbook for
College Teachers, 2nd edition, Jossey-Bass, San Francisco, CA (1993).

Dochy, F, Segers, M. & Buehl, M., “The Relation Between Assessment
Practices and Outcomes of Studies: The Case of Research on Prior
Knowledge,” Review of Educational Research, vol. 69, no. 2,

pp. 145-86 (1999).

Entwistle, N., “Promoting Deep Learning Through Teaching and
Assessment: Conceptual Frameworks and Educational Contexts,” Paper
presented to the Teaching and Learning Research Programme (TLRP)
Conference, Leicester, November (2000).
http://www.ed.ac.uk/etl/docs/entwistle2000.pdf
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Gravoso, R., Pasa, A. & Mori, T., “Influence of Students’ Prior Learning
Experiences, Learning Conceptions and Approaches on their Learning
Outcomes,” Quality Conversations: Proceedings of the 2002 Annual
International Conference of the Higher Education Research and Development
Society of Australia (HERDSA), HERDSA, Edith Cowan University, Perth,
Australia (2002).
http://www.ecu.edu.au/conferences/herdsa/main/papers/ref/pdf/
Gravoso.pdf

Taber, K.S., “The Mismatch between Assumed Prior Knowledge and the
Learner’s Conceptions: A Typology of Learning Impediments,” Educational
Studies, vol. 27, no. 2, pp. 159-171 (2001).

Tobias, S., “Interest, Prior Knowledge and Learning”, Review of Educational
Research, vol. 64, no. 1, pp. 37-54 (1994).

Students become more engaged in the learning
process if they can see the relevance of their studies
to professional, disciplinary and/or personal contexts.

When our interest is aroused in something, whether it is an academic
subject or a hobby, we enjoy working hard at it. We come to feel that we can
in some way own it and use it to make sense of the world around us.... And
this is even more likely if an explanation is added as to why the particular
method or fact that has to be learned will be useful in the future.
Ramsden, P, Learning to Teach in Higher Education, Routledge,
London, p.96 (1992).

Learning is essentially a matter of creating meaning from the real activities
of daily living. By embedding subject matter in the ongoing experiences of
the learners and by creating opportunities for learners to live subject matter
in the context of real-world challenges, knowledge is acquired and learning
transfers from the classroom to the realm of practice.
Stein, D., Situated Learning in Adult Education, ERIC Clearinghouse
on Adult Career and Vocational Education, Columbus OH (1998).
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» Additional references

Cantor, J.A., Experiential Learning in Higher Education: Linking Classroom
and Communiry, ERIC Clearinghouse on Higher Education (1997).
http://www.ntlf.com/html/lib/bib/95-7dig.htm

Donald, J.G., Learning to Think: Disciplinary Perspectives, Jossey-Bass, San
Francisco, CA (2002).

Kuh, G., Douglas, K., Lund, J. & Ramin-Gyurnek, J., Student Learning
Outside the Classroom: Transcending Artificial Boundaries, ERIC
Clearinghouse on Higher Education (1994).
http://www.ntlf.com/html/lib/bib/94-8dig.htm

Marchese, T., “The New Conversations About Learning: Insights from
Neuroscience and Anthropology, Cognitive Science and Work-place
Studies”, Assessing Impact: Evidence and Action, American Association for
Higher Education, Washington, D.C., pp. 79-95 (1997).

http://www.newhorizons.org/lifelong/higher_ed/marchese.htm

If dialogue is encouraged between students and
teachers and among students (in and out of class),
thus creating a community of learners, student
motivation and engagement can be increased.

Knowing a few faculty members well enhances students’ intellectual
commitment and encourages them to think about their own values and
future plans.
Chickering, A. & Gamson, Z., “Seven Principles for Good Practice in
Undergraduate Education,” AAHE Bulletin, vol. 39, no. 7, p. 3 (1987).
http://learningcommons.evergreen.edu/pdf/fall1987.pdf



14 »

Guidelines on Learning

Unlike a more traditional approach to instruction, learning communities
foster the social construction of knowledge, cooperative learning,
active learning, an emphasis on integration and synthesis of diverse
student perspectives, as well as student-student, student-staff, and
staff-staff collaboration.
Stefanou, C. & Salisbury-Glennon, J., “Developing Motivation
and Cognitive Learning Strategies Through an Undergraduate
Learning Community,” Learning Environments Research, Vol. 5,
no. 1, p.78 (2002).

When asked to rate courses they take, students often give the most rigorous
and demanding classes their highest ratings. Yet from the interviews a
fascinating observation emerges about certain faculty members whom
students identify as having had an especially powerful influence on their
thinking and on their lives. The faculty members who had an especially big
impact are those who helped students make connections between a serious
curriculum, on the one hand, and the students’ personal lives, values, and
experiences, on the other.

Light, R.J., Making the Most out of College, Students Speak Their Minds,

Harvard University Press, Cambridge, MA, p. 110 (2001).

Additional references

Brower, A. & Dettinger, K., “What is a Learning Community? Toward a
Comprehensive Model,” Abour Campus, vol. 3, no. 5, pp. 15-21 (1998).

Engle, R.A. & Conant, F.R., “Guiding Principles for Fostering Productive
Disciplinary Engagement: Explaining an Emergent Argument in a
Community of Learners Classroom,” Cognition and Instruction, vol. 20, no.
4, pp. 399-483 (2002).

Gabelnick, F., MacGregor, J., Matthews, R. & Smith, B., eds., Learning
Communities: Creating Connections Among Students, Faculty, and Disciplines,
New Directions for Teaching and Learning, vol. 1990, no. 41, Jossey-Bass,
San Francisco, CA (1990).

Smith, B., “Creating Learning Communities,” Liberal Education, vol. 79,
no. 4, pp. 32-39 (1993).

Tinto, V., “Classrooms as Communities: Exploring the Educational
Character of Student Persistence,” The Journal of Higher Education, Vol. 68,
no. 6, pp. 599-623 (1997).
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ng an inclusive learning
aching experience

The educational experiences of all students are
enhanced when the diversity of their experiences are
acknowledged, valued, and drawn on in learning
and teaching approaches and activities.

Students learn in different ways and their learning
can be better supported by the use of multiple
teaching methods and modes of instruction (visual,
auditory, kinaesthetic, and read/write).
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The educational experiences of all students are
enhanced when the diversity of their experiences are
acknowledged, valued, and drawn on in learning and
teaching approaches and activities.

A racially and ethnically diverse university student body has far-ranging and

significant benefits for all students, non-minorities and minorities alike.
Gurin, P, Expert Report of Patricia Gurin: Summary and Conclusions,
Regents of the University of Michigan, Ann Arbor, M1 (1999).
http://www.vpcomm.umich.edu/admissions/legal/expert/
gurintoc.html

There is considerable evidence that higher education’s effort to address
diversity issues on campus and in the curriculum are fostering intellectual
development, cultural knowledge, and interracial understanding among
college students.
Humphreys, D., The Impact of Diversity on College Students: The
Latest Research, Association of American Colleges & Universities,
Washington, D.C. (1998).
http://www.diversityweb.org/research_and_trends/research_
evaluation_impact/benefits_of diversity/impact_of diversity.cfm

The admission of a more racially/ethnically diverse student body is an
important starting point in realizing this vision. Classroom diversity,
diversity programming, opportunities for interaction, and learning across
diverse groups of students in the college environment now constitute
important initiatives to enhance the education of all students. The results
of this research not only support the curricular initiatives that introduce
diversity into college courses, but also suggest that more attention should be
given to the types of experiences student have with diverse peers inside and
outside the classroom. Both the theory and findings indicate that individual
students benefit when they are engaged with diverse peers; however, as a
society we have provided no template for interaction across racial/ethnic
groups and such interaction cannot be taken for granted in a college
environment. Helping faculty develop a pedagogy that makes the most
of the diverse perspectives and student backgrounds in their classrooms
can foster active thinking, intellectual engagement, and democratic
participation.
Gurin, P, Dey, E.L., Hurtado, S. & Gruin, G., “Diversity and Higher
Education: Theory and Impact on Educational Outcomes,” in Rethinking
Pedagogy in Diverse College Classrooms, Annie Howell and Frank Tuitt, eds
Harvard Educational Review, vol. 72, no. 3, pp. 37 (2002).
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» Additional references

Ballard, B. & Clanchy, J., Teaching International Students, IDP Education
Australia, Deakin ACT (1997).

Clinchy, B., “On Ciritical Thinking and Connected Knowing,” Liberal
Education, vol. 75, no. 5, pp. 14-19 (1989).

Dolciani, M.P,, “Studying Students Studying Calculus: A Look at the Lives
of Minority Mathematics Students in College,” The College Mathematics
Journal, vol. 23, no. 5, pp. 362-372 (1992).

Hurtado, S., “How Diversity Affects Teaching and Learning,”

The Educational Record, vol. 7, no. 4, pp. 27-29 (1996).
http://www.diversityweb.org/research_and_trends/research_evaluation_
impact/benefits_of_diversity/sylvia_hurtado.cfm

Krupnick, C.G., “Women and Men in the Classroom: Inequality and Its
Remedies,” On Teaching and Learning, vol. 12, pp. 18-25 (1985).

Lee, C. & Bollinger, J.D., “The Need for Diversity in Higher Education,”
Academic Medicine, vol. 78, no. 5, p. 431-436 (2003).

Northedge, B., “Rethinking Teaching in the Context of Diversity,” Zeaching
in Higher Education, vol. 8, no. 3, pp. 17-32 (2003).

Ouellett, M.L., ed. Zeaching Inclusively: Resources for Course, Department
and Institutional Change in Higher Education, New Forums Press,
Stillwater, OK (2005).

Richardson, J. T.E., “Cultural Specificity of Approaches to Studying in
Higher Education: A literature Survey,” Higher Education, vol. 27,
pp. 449-468 (1994).

Steele, C.M., “Thin Ice: ‘Stereotype Threat’ and Black College Students,”
The Atlantic Monthly, vol. 284, no. 2, pp. 44-54 (1999).
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Watkins, D. & Biggs, J., eds., The Chinese Learner: Cultural, Pyschological
and Contextual Influences, Centre for Comparative Research in Education,
Hong Kong/Australian Council for Educational Research, Camberwell,
VIC (1996).

Whitla, D.K., Orfield, G., Silen, W., Teperow, C., Howard, C. & Reede,
J., “Educational Benefits of Diversity in Medical School: A Survey of
Students,” Academic Medicine, vol. 78, no, 5, pp. 460-466 (2003).
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Students learn in different ways and their learning
can be better supported by the use of multiple
teaching methods and modes of instruction (visual,
auditory, kinaesthetic, and read/write).

There are many roads to learning. People bring different talents and styles
of learning to college. Brilliant students in the seminar room may be all
thumbs in the lab or art studio. Students rich in hands-on experience may
not do so well with theory. Students need the opportunity to show their
talents and learn in ways that work for them. Then they can be pushed to
learn in new ways that do not come so easily.

Chickering, A. & Gamson, Z., “Seven Principles for Good Practice in

Undergraduate Education,” AAHE Bulletin, vol. 39, no. 7, p. 6 (1987).

http://learningcommons.evergreen.edu/pdf/fall1987.pdf

A better understanding of learning styles can benefit not only educators,
but also their students. Students benefit by using knowledge about their
particular learning style to better manage their learning.
Vincent, A. & Ross, D., “Learning Style Awareness: A Basis for
Developing Teaching and Learning Strategies,” Journal of Research on
Technology in Education, vol. 33, no. 5 (2001).

[Courses] should take into consideration diverse ways of learning (visual
representation, auditory, kinesthetic) and use diverse methods of reaching
varied learners.
National Learning Infrastructure Initiative, Mapping the Learning
Space: Design Implications, Educause (2003).
http://www.west.asu.edu/nlii/design.htm
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» Additional references

Biggs, J., Student Approaches to Learning and Studying, Australian Council
for Educational Research, Hawthorn, VIC (1987).

Claxton, C. & Murrell, P, Learning Styles: Implications for Improving
Educational Practices, (ASHA-ERIC Higher Education report No. 4)
Association for the Study of Higher Education, Washington, D.C. (1987).

Entwhistle, N., Styles of Learning and Teaching: An Integrated Outline of
Educational Psychology for Students, Teachers and Lecturers, John Wiley,
Chichester (1981).

Ericsson, A. K. and Chamess, N., “Expert Performance: Its Structure and
Acquisition,” American Psychologist, vol. 49, no. 8, pp. 725-747 (1994).

Kolb, D., Experiential Learning: Experience as the Source of Learning and
Development, Prentice-Hall, Upper Saddle River, NJ (1984).

Manner, B., “Learning Studies and Multiple Intelligences in Students:
Getting the Most Out of your Students’ Learning,” journal of College Science
Teaching, vol. 30, no. 6, pp. 390-393 (2001).

Smith, J., “Learning Styles: Fashion Fad or Lever for Change? The
Application of Learning Style Theory to Inclusive Curriculum Delivery,”

Innovations in Education and Teaching International, vol. 39, no. 1,
pp. 63-70 (2002).
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1INng an engaging,
ctualized,
1Iclusive curriculum

Clearly articulated expectations, goals, learning
outcomes, and course requirements increase student
motivation and improve learning.

When students are encouraged to take responsibility
for their own learning, they are more likely to
develop higher-order thinking skills such as analysis,
synthesis, and evaluation.

Graduate attributes — the qualities and skills the
university hopes its students will develop as a result
of their university studies — are most effectively
acquired in a disciplinary context.
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10. Clearly articulated expectations, goals, learning
outcomes, and course requirements increase student
motivation and improve learning.

Well-expressed statements of intended learning outcomes help students to
identify their own targets, and work systematically towards demonstrating
their achievement of these targets.
Race, P, The Lecturer’s Toolkit: A Practical Guide to Learning, Teaching
and Assessment, Kogan Page, London, p. 21 (2001).

It is indisputable that, from the students’ perspective, clear standards and
goals are a vitally important element of an effective educational experience.
Lack of clarity on these points is almost always associated with negative
evaluations, learning difficulties, and poor performance.
Ramsden, P, Learning to Teach in Higher Education, Routledge,
London, p. 127 (1992).

Students need to be on the inside of the logic of the course, believing in its

rationale, not tagging along, feeling bewildered and jumping through hoops.
Gibbs, G., Assessing Student Centred Courses, The Oxford Centre for
Staff Development, Oxford, p. 8 (1995).

» Additional references

Allan, J., “Learning Outcomes in Higher Education,” Szudies in Higher
Education, vol. 21, no. 1. pp. 93-108 (1996).

Barr, R.B. & Tagg, J., “From Teaching to Learning-A New Paradigm for
Undergraduate Education,” Change, vol. 27, issue 6, pp. 12-25 (1995).

Biggs, J., “Enhancing Teaching Through Constructive Alignment,” Studies
in Higher Education, vol. 32, no. 3, pp. 347-64 (1996).

Safoutin, M.J., Atman, C.J., Adams, R., Rutar, T., Kramlich, J.C. &
Fridley, J.L., “A Design Attribute Framework for Course Planning and
Learning Assessment,” IEEE Transactions on Education, vol. 43, no. 2,
p. 188-199 (2000).
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Saroyan, A. and Amundsen, C., (eds.), Rethinking Teaching in Higher
Education, Stylus Publishing, LLC, Sterling, VA (2004).

Toohey, S., Designing Courses for Higher Education, SRHE & Open
University Press, Buckingham (1999).

Wiggins, G. & McTighe, Understanding by Design, 2nd edition, Association
for Supervision and Curricular Development, Alexandria, VA (2005).

When students are encouraged to take responsibility
for their own learning, they are more likely to
develop higher-order thinking skills such as analysis,
synthesis, and evaluation.

Students learn well when they take responsibility for their learning.
Gibbs, G. & Habeshaw, T., Preparing to Teach: An Introduction to
Effective Teaching in Higher Education, Technical and Educational
Services, Ltd., Bristol, p. 37 (1989).

Self-regulated learners...are distinguished by their view of academic learning

as something they do for themselves, rather than something that is done to
or for them.
Zimmerman, B.J., Developing Self-fulfilling Cycles of Academic
Regulation: An Analysis of Exemplary Instructional Models,
Self-Regulated Learning: From Teaching to Self-Reflective Practice,
The Guilford Press, New York, NY, p. 1 (1998).

» Additional references

Blumberg, P, Developing Learner-Centered Teaching: A Practical Guide for
Faculry, Jossey-Bass, San Francisco, CA (2009).

Davis, T. & Murrell, PH., Turning Teaching into Learning: The Role of
Student Responsibility in the Collegiate Experience. ASHE-ERIC Higher
Education Report No. 8, The George Washington University, School of
Education and Human Development, Washington, D.C. (1993).
http://www.ntlf.com/html/lib/bib/93-8dig.htm
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Kinzie, M.B., Sullivan, H.J. & Berdel, R.L., “Learner Control and
Achievement in Science Computer-Assisted Instruction,” Journal of
Educational Psychology, vol. 80, no. 3, pp. 299-303 (1988).

McCombs, B.L. & Marzano, R.J., “Putting the Self in Self-Regulated
Learning: The Self as Agent in Integrating Will and Skill,” Educational
Psychologist, vol. 25, no. 1, pp. 51-69 (1990).

Schunck, D. & Zimmerman, B.J.(eds), Se/f-Regulated Learning: From
Teaching to Self-Reflective Practice, The Guilford Press, New York, NY (1998).

Zimmerman, B.J. & Martinez, M., “Construct Validation of a Strategy
Model of Student Self-Regulated Learning,” journal of Educational
Psychology, vol. 80, no. 3, pp. 284-290 (1988).
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Graduate attributes — the qualities and skills the
university hopes its students will develop as a result
of their university studies — are most effectively
acquired in a disciplinary context.

The development, practice and assessment of (graduate attributes) are most
effectively achieved within the context of disciplinary knowledge.
Bowden, J., Hart, G., King, B., Trigwell, K. & Wiatts, O., Executive
Summary, Generic Capabilities of ATN University Graduates (2000).
http://www.clt.uts.edu.au/ATN.grad.cap.project.index.html

...engineers in 2020 who will remain well grounded in the basics of
mathematics and science, and who will expand their vision of design
through a solid grounding in the humanities, social sciences, and
economics. Emphasis on the creative process will allow more effective
leadership in the development and application of next-generation
technologies to problems of the future.
The Engineer of 2020: Visions of Engineering in the New Century,
National Academy of Engineering (NAE), The National Academies
Press, Washington, D.C., p. 49 (2004).
http://books.nap.edu/catalog.php?record_id=10999#toc
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» Additional references

Augustine, N.R., Rising Above the Gathering Storm: Energizing and
Employing America for a Brighter Economic Future, National Academy of
Engineering, National Academies Press, Washington, D.C. (2005).

Bennett, N., Dunne, E. & Carré, C., Skills Development in Higher Education
and Employment, SRHE & Open University Press, Buckingham (2000).

Chapman, L., Graduate Attributes Resource Guide: Integrating Graduate
Attributes into Undergraduate Curricula, University of New England,
Armidale, New South Wales, Australia (2004).

Clanchy, J. & Ballard, B., “Generic Skills in the Context of Higher
Education,” Higher Education Research and Development, vol. 14, no. 2,
pp. 155-66 (1995).

Fallows, S. & Steven, C., eds. Integrating Key Skills in Higher Education:
Employability, Transferable Skills and Learning for Life, Kogan Page,
London (2000).

Gibbs, G. Rust, C., Jenkins, A. & D., Developing Students Transferable Skills,
The Oxford Centre for Staff Development, Oxford (1994).

Woollard, A., “Core Skills and the Idea of the Graduate,” Higher Education
Quarterly, vol. 49, no. 4, pp. 316-325 (1995).
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Learning can be enhanced and independent
learning skills developed through appropriate use of
information and communication technologies.

Learning cooperatively with peers — rather than in
an individualistic or competitive way — may help
students to develop interpersonal, professional, and
cognitive skills to a higher level.

Effective learning is facilitated by assessment
practices and other student learning activities that
are designed to support the achievement of desired
learning outcomes.
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13. Learning can be enhanced and independent
learning skills developed through appropriate use
of information and communication technologies.

The most effective uses of technology supported teaching are possible when
underpinned by student centered teaching practices that encourage students
to adopt a deep approach to learning.
Housego, S. & Freeman, M., “Case Studies: Integrating the Uses
of Web Based Learning Systems into Student Learning,” Australian
Journal of Educational Technology, vol. 16, no. 3, p. 262 (2000).
http://www.ascilite.org.au/ajet/ajet16/housego.html

Technological resources can ask for different methods of learning through
powerful visuals and well-organized print; through direct, vicarious, and
virtual experiences; and through tasks requiring analysis, synthesis, and
evaluation, with applications to real-life situations. They can encourage
self-reflection and self-evaluation. They can drive collaboration and group
problem solving. Technologies can help students learn in ways they find
most effective and broaden their repertoires for learning. They can supply
structure for students who need it and leave assignments more open-ended
for students who dont. ...students can move quickly through materials
they master easily and go on to more difficult tasks; [or they] can take
more time and get more feedback and direct help from teachers and fellow
students. Aided by technologies, students with similar motives and talents
can work in cohort study groups without constraints of time and place.

Chickering, A. & Ehrmann, S.C., “Implementing the Seven

Principles: Technology as a Lever,” AAHE Bulletin, vol. 49, no. 2,

p. 6 (1996).

» Additional references

Ehrmann, S.C., “Asking the Right Questions: What Does Research Tell
Us about Technology and Higher Learning?” Change, vol. 27, issue 2,

pp. 20-27 (1995).
http://www.tltgroup.org/resources/flashlight/askingrightquestion.htm
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Murphy, D., Walker, R. & Webb, G., eds. Online Learning and Teaching
with Technology: Case Studies, Experience and Practice, Kogan Page,
London (2001).

Salmon, G., E-Moderating: The Key to Teaching and Learning Online,
Kogan Page, London (2000).

Learning cooperatively with peers — rather than in
an individualistic or competitive way — may help
students to develop interpersonal, professional, and
cognitive skills to a higher level.

Learning is enhanced when it is more like a team effort than a solo race.
Good learning, like good work, is collaborative and social, not competitive
and isolated. Working with others often increases involvement in learning.
Sharing one’s own ideas and responding to others’ reactions sharpens
thinking and deepens understanding.

Chickering, A. & Gamson, Z., “Seven Principles for Good Practice in

Undergraduate Education,” AAHE Bulletin, vol. 39, no. 7, p. 5 (1987).

http://learningcommons.evergreen.edu/pdf/fall1987.pdf

The critical attributes of cooperative learning, a more structured form
of collaborative learning, are: positive interdependence, individual
accountability, appropriate grouping, group processing, and social skills.
The teacher serves as a facilitator, rather than as an authority figure.
Cooperative-learning techniques supplement, rather than replace,
traditional approaches in the classroom, but their adoption requires a
student-centered, noncompetitive approach to learning.

Millis, B, & Cottell, P, Cooperative Learning for Higher Education

Faculry, American Council on Education and the Oryx Press,

Phoenix, AZ, p. 17 (1998).
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The research on cooperative learning is extensive and compelling. Based
on this research record, with its theoretical foundation, the confidence
that college instructors have in the effectiveness of cooperative-learning
procedures should be elevated. Furthermore, the research on cooperative
learning has a validity and broad applicability rarely found in the
educational literature. It has been conducted over eight decades by
numerous researchers with markedly different orientations working in a
variety of different colleges and countries.

Johnson, D., Johnson, R. & Smith, K., Active Learning: Cooperation

in the College Classroom, Interaction Book Company, Edina, MN,

pp. 92-93 (1993).
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Adams, D. & Hamm, M., Cooperative Learning: Critical Thinking and
Collaboration across the Curriculum, Charles C. Thomas, Springfield, IL
(1990).

Boud, D., Cohen, R. & Sampson, J., eds. Peer Learning in Higher Education:
Learning From and With Each Other, Kogan Page, London (2001).

Johnson, D., Cooperative Learning: Increasing College Faculty Instructional
Productivity, ERIC Clearinghouse on Higher Education (1992).
http://www.ntlf.com/html/lib/bib/92-2dig.htm

Sharon, S., ed. Cooperative Learning: Theory and Research, Praeger,
New York, NY (1990).

Slavin, R., Cooperative Learning: Theory, Research, and Practice, Prentice
Hall, Englewood Cliffs, NJ (1990).

Slavin, R.E., “Cooperative Learning,” Review of Educational Research,
vol. 50, no. 2. pp. 315-342 (1980).

Smith, K., Sheppard, S., Johnson, D. & Johnson, R., “Pedagogies of
Engagement: Classroom-Based Practices,” Journal of Engineering Education,
vol. 94, no. 1 (2005).
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15. Effective learning is facilitated by assessment

practices and other student learning activities that
are designed to support the achievement of desired
learning outcomes.

The key is that the components in the teaching system, especially the
teaching methods used and the assessment tasks, are aligned to the learning
activities assumed in the inted outcomes. The learner is in a sense “trapped”,
and finds it difficult to escape without learning what is intended and should
be learned.
Biggs, J., Aligning Teaching and Assessment to Curriculum Objectives,
LTSN Generic Center, York (2002).

Assessment directly contributes to learning both by clarifying what is
desirable or required and by closing a feedback loop between students’
learning efforts and their achievements. Telling students what is required
will assist them to direct their learning efforts.
Isaacs, G., Assessment for Learning, The University of Queensland,
Brisbane, Australia, p. 10 (2001).

To improve their effectiveness, teachers need first to make their goals
and objectives explicit and then to get specific, comprehensible feedback
on the extent to which they are achieving those goals and objectives...
{thoughtful assessment methods] can reinforce student learning in three
ways: by focusing student attention on the most important elements of the
course; by providing additional practice in valuable learning and thinking
skills; and by training students to become more self-aware, self assessing,
independent learners.

Angelo, T. & Cross, K., Classroom Assessment Techniques:

A Handbook for College Teachers, 2nd edition, Jossey-Bass,

San Francisco, p. 8 (1993).
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Angelo, T.A., “Doing Assessment As If Learning Matters Most,” AAHE
Bulletin, vol. 51, no. 9 (1999).

Biggs, J., “Assessing for Learning: Some Dimensions Underlying New
Approaches to Educational Assessment,” The Alberta Journal of Educational
Research, vol. 41, no. 1, pp. 1-17 (1995).

Black, P & Wiliam, D., “Assessment and Classroom Learning,” Assessment
in Education: Principles, Policy & Practice, vol. 5, issue 1, pp. 7-74 (1998).

Boud, D., Knight, P, ed. “Assessment and Learning: Contradictory or
Complementary?” Assessment for Learning in Higher Education. Kogan Page,
London, pp. 35-48 (1995).

Brown, G., Bull, J. & Pendlebury, M., Assessing Student Learning in Higher
Education, Routledge, London (1997).

Brown, S. & Glasner, A., eds. Assessment Matters in Higher Education,
SRHE & Open University Press, Buckingham (1999).

Diamond, R.M., Designing and Assessing Courses and Curricula: A Practical
Guide, 3rd edition, Jossey-Bass, San Francisco, CA (2008).

Fink, L.D., Creating Significant Learning Experiences: An Integrated Approach
to Designing College Courses, Jossey-Bass, San Francisco, CA (2003).

Gibbs, G., Assessing Student Centred Courses, The Oxford Centre for Staff
Development, Oxford (1995).

Miller, A., Imrie, B. & Cox, K., Student Assessment in Higher Education:
A Handbook for Assessing Performance, Kogan Page, London (1998).

Rowntree, D., Assessing Students: How Shall We Know Them? 2nd edition,
Harper & Row, London (1987).
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Shepard, L.A., “The Role of Assessment in a Learning Culture,” Educational
Researcher, vol. 29, no. 7, pp. 4-14 (2000).

Stefani, L.A.J., “Assessment in Partnership with Learners,” Assessment ¢
Evaluation in Higher Education, vol. 23, Issue 4, p339-350 (1998).

Toohey, S., Designing Courses for Higher Education, SRHE & Open
University Press, Buckingham (1999).

16. Meaningful and timely feedback to students

Improves learning.

Knowing what you know and don’t know focuses learning. Students need
appropriate feedback on performance to benefit from courses. When getting
started, students need help in assessing existing knowledge and competence.
In classes, students need frequent opportunities to perform and receive
suggestions for improvement. At various points during college, and at the
end, students need chances to reflect on what they have learned, what they
still need to know, and how to assess themselves.

Chickering, A. & Gamson, Z., “Seven Principles for Good Practice in

Undergraduate Education,” AAHE Bulletin, vol. 39, no. 7, p. 6 (1987).

http://learningcommons.evergreen.edu/pdf/fall1987.pdf
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Studies of adaptive expertise, learning, transfer, and early development show
that feedback is extremely important (see Chapters 2,3,and 4). Students’
thinking must be made visible (through discussions, papers, or tests), and
feedback must be provided. Given the goal of learning with understanding,
assessments and feedback must focus on understanding, and not only
on memory for procedures or facts. Opportunities for feedback should
occur continuously, but not intrusively, as a part of instruction. Effective
teachers continually attempt to learn about their students’ thinking and
understanding.
Bransford, J., Brown, A.L. & Cocking, R.R., eds. How People Learn:
Brain, Mind, Experience, and School, National Academy Press,
Washington, D.C. (1999).
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Cowan, J., “Assessment for Learning: Giving Timely and Effective
Feedback,” Exchange, Issue 4 (2003).
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Taras, M., “Using Assessment for Learning and Learning from Assessment,”
Assessment & Evaluation in Higher Education, vol. 27, no. 6, pp. 501-510
(2002).
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