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It can be accessed from the same locations as this packet.

There is an appendix to this resource packet which contains an essay, “The Institutional Port-
folio: A Performance-Based Model for Assessment of General Education,” by Jeffrey Seybert.

I Also, please note the section for post-session activities in this packet on page 8.
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NOTES FOR “MEASURING STUDENT LEARNING OUTCOMES”

Learning Outcomes--Belle S. Wheelan

Learning Outcomes consist of:
1. Skillsets acquired
2. Values developed
3. Ability to apply skills

Accrediting Agency Expectations & What Constitutes a Program--Belle S. Wheelan

Quality Enhancement Plan
1. Institutional commitment to student success:
1. Administration
2. Faculty
3. Curriculum
4. Facilities
5. Student Services

Institutional Example of QEP:
e Hinds Community College, Raymond, Mississippi

Intro to Math Course:
1. Assessment strategies
2. Learning lab elements
3. Tutor training
4. Tracked student success
5. Curriculum changes

Transitioning from Objectives to Outcomes--Phyllis Dawkins, Tom Angelo, Milton
Hakel

Syllabus Example:
GOAL:
Students will be able to understand how to create a good diet

OBJECTIVES:
Students will be able to:
* Design a fitness plan
* Develop a diet plan
* Adapt the Atkins diet plan

ACTIVITIES:
» Keep daily diet log
* Design a walking program
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OUTCOME STATEMENT:
80% of Students will engage in a one-mile walking program

AVOID OUTCOMES STATEMENTS LIKE:
“In this course you will read six books”

GOOD OUTCOMES STATEMENT:
By the end of this course you will be able to:
* Analyze a novel
* Write 1500 word review that will be publishable in a journal

Outcomes Examples:
Computer Science graduates will be able to:

* Program in a higher-level language
Work effectively with a client and members of a software development team to analyze,
specify, design, implement, test, and document software that meets the client’s needs
* Acquire new computer-related skills independently as technologies evolve
» Communicate technical concepts to non-technical persons, both orally and in writing
Develop a plan to integrate hardware and software into a particular environment

Business graduates will be able to:
* Demonstrate problem-solving, critical-thinking, oral and written communications, and
team and leadership skills
Apply business tools and concepts in domestic and global contexts
Integrate foundational and functional business areas in making decisions
Show commitment to ethical values and behavior, continuous learning, and profession-
al growth
Show understanding and appreciation for cultural, racial, and gender differences

Classroom Approaches to Measuring Outcomes--Diane F. Halpern, Phyllis Dawkins,
Milton D. Hakel

Steps for Incorporating Outcome Assessment into Course
* Determine outcomes for course
* Develop activities that will demonstrate knowledge
Write learning outcomes into syllabus
Associate outcomes/activities with assignments
Allow students creative flexibility in demonstrating what they’ve learned

The Institutional Portfolio Model of Johnson County Community College, Overland Park,
Kansas--Jeffrey A. Seybert

Assessment Process:
* |dentify outcomes
¢ Define outcomes in measurable terms
e Determine the method to assess outcome
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Assessment Methodologies: 3 Categories

1. Real-world experiences
2. Course-connected methods
3. Testing
- Standardized tests
- Locally-developed tests
- Embedded test items

Institutional Portfolio Principles:

* No standardized testing
* Teaching & Learning primary goal; should be minimally intrusive
e Qutcomes assessed through existing student work instead of additional testing

Institutional Portfolio Model Consists of:

Collection/review of student work (artifacts)

* Review conducted by inter-disciplinary faculty scoring teams using holistic scoring crite
ria

Team for each outcome identified

Each team has 2 content-experts

* Remaining members cross-curricular

Goal:

Score 50 artifacts per outcome/per yr.
Scores archived in database for reporting purposes

POST-SESSION ACTIVITIES

As a group or individually, discuss and write responses to the following:

1.

2.

o

8.

9.

What learning outcomes should students be able to exhibit upon completion of your
course(s)?

How might these look as Outcome Statements in a syllabus? (Review workshop notes for
examples and guidelines.)

. How can the outcomes be demonstrated by students, and what activities/assignments can be

given to demonstrate their knowledge?

. Can you be flexible in ways students provide assignments? If so, in what ways?
. What assessment methods are most appropriate or preferred for this course, and how can

they be embedded so learning can be measured throughout the course?

. What learning outcomes should students be able to exhibit upon completion of your program/

field of study?

. Are there ways various disciplines can work together to achieve better outcomes across the

curriculum?
What do you think about the new assessment model demonstrated in this workshop; should
your institution consider adopting or implementing an approach such as this, or others?
What did you learn from this workshop?

10. What would you like to learn more about?
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LEARNING OBJECTIVES AND OUTCOME STATEMENTS

Examples to consider, critique and improve from Phrenology 101
1. On completion of Phrenology 101, you will be able to:

A. Demonstrate enhanced knowledge of the basic tenets of phrenology and its history.
B. Demonstrate understanding of current best practice--in Britain of the 1830s--of
phrenology.

2. When you have completed this module, you should be able to:

A. List the six basic tenets of Gail’'s phrenological system.

B. Identify, locate, and explain the functions of at least 30 of the “organs” of the brain.

C. Explain the significance of organ size and shape.

D. Identify and summarize the key contributions of at least six major figures in the
history of phrenology.

3. When you have completed this module, you should be able to:

A. Correctly locate and label all 35 organs on a map of the skull.

B. Phrenologize three subjects in one hour, summarize your analyses of all three in
writing in the second hour, and achieve at least 85% agreement with the expert
analysis.

C. Prepare a character analysis and related career and marriage advice for a fourth
subject, achieving at least 85% agreement with the expert responses.

D. Develop a 20-minute talk on your case study (C above), complete the visuals, for
presentation at the Louisville Phrenological Society and evaluation by the mem
bers. [Presentation quality must be rated “Very Good” or “Excellent” by at least
80% of those in attendance.]
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DOING ASSESSMENT AS IF LEARNING MATTERS MOST
by Thomas A. Angelo

After nearly two decades of uphill struggle, the “assessment movement” has reached a
promising plateau. In general, US higher education has moved beyond unproductive,
dualistic debates — do you remember, “four legs good, two legs bad” from Animal Farm?
— over whether assessment should focus on accountability or improvement. Today, most
faculty and academic administrators have finally, if reluctantly, come to accept that
dealing with both is a political and economic inevitability. Nonetheless, most of us think
assessment should be, first and foremost, about improving student learning and,
secondarily, about determining accountability for the quality of learning produced. In
short, though accountability matters, learning still matters most.

This realignment of opinion hasn’t occurred by chance, of course. Since the mid-1980s, a
dedicated and widely dispersed cadre of activists and opinion leaders from higher
education associations (notably AAHE), regional and professional accrediting agencies,
disciplinary societies, and campuses far and wide, have each and all urged us to use
assessment to improve learning quality and productivity. In response, tens of thousands
of faculty and administrators on hundreds of campuses have endured speeches, labored
in workshops, and conferred at conferences on assessment. Collectively, on committees
and task forces, they’ve produced cubic yards of plans, projects, statements and reports.
Thousands have become familiar with, even expert in, assessment. Examples of clever
adaptations and creative invention abound (see Banta, et al., 1996; Gardiner, et al.
(1997), and Nichols (1995). All this effort has been expended despite the fact that that
involvement in assessment efforts typically “counts” for little or nothing in pay or in tenure,
retention and promotion decisions. Thus, when most academics “do assessment,”
personal and professional values motivate them. And the strongest of those intrinsic
motivators is undoubtedly the desire to improve student learning.

So, the good news is that, over the past two decades, we’ve made impressive progress in
changing attitudes about, involving academics in, and developing better processes and
practices for assessment. On the other hand, despite all these gains and efforts, we still
don’t have much solid evidence of learning improvement. Given the value academics,
accrediting agencies, and others place on using assessment to improve learning, why
hasn’t so much hard work by so many smart, dedicated people led to better outcomes?
Why Hasn’t Assessment Led to More Learning Improvement?

In his December 1997 Bulletin article, “Organizing for Learning,” Peter Ewell provides an
insightful response to this question. Commenting on a range of academic change
initiatives, assessment included, Ewell argues that our lack of success in improving
collegiate learning stems from two common flaws in our change strategies:
* “They (i.e., the change initiatives) have been implemented without a deep
understanding of what “collegiate learning” really means and the specific
circumstances and strategies that are likely to promote it.”

* “The have for the most part been attempted piecemeal within and across institutions”

(Ewell, 1997, p.3).

“Measuring Student Outcomes”
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The remainder of this article takes those two general flaws as starting points and
suggests ways to overcome them. Echoing Ewell, I'll argue that most assessment efforts
have resulted in little learning improvement because they have been implemented without
a clear vision of what “higher” or “deeper” learning is and without an understanding of
how assessment can promote such learning. I'll also propose that our “piecemeal”
attempts stem partly from a mechanistic, “additive” model of assessment, which needs to
be replaced by a “transformative” assessment-as-culture-change model, if we’re to make
real progress.

Three Steps Toward Transformative Assessment

The assessment movement needs a new, more compelling vision to reinspire and

reorient our efforts. To steal a phrase from Steve Gilbert of the Teaching/Learning/
Technology Group, we need a “vision worth working toward.” Secondly, we need a

different concept of assessment itself, a new mental model. And third, we need researchbased
guidelines for effective assessment practice that will increase the odds of

achieving more productive instruction and more effective learning.

A Vision Worth Working Toward: Assessment for Learning Communities

Our vision of and goals for assessment have led us to less-than-optimal outcomes. For
example, we’ve sometimes confused means and ends, doing assessment as if the
assessment process itself matters most, losing ourselves in the fascination of technique
and method. More often, we’ve aimed at rather “mean” ends, doing assessment as if
winning matters most — whether the prize is status, higher funding, or re-accreditation.
Though means and extrinsic ends are important, it's now time to put the highest priority
on doing assessment as if learning matters most.

Let me make a comparison with the US space program. NASA, under great political
pressure, first focused mainly on winning the space race with the Soviets. When NASA
made gains, the agency was rewarded with accolades and bigger appropriations. Along
the way, many NASA scientists and engineers became fixated on the scientific and
technological aspects of the enterprise, on designing more ambitious, more complex, and
more costly equipment and missions. The Hubble Space Telescope and the always
delayed space station are outcomes of those aims. The overarching, “higher” aims and
vision of space exploration — to discover new worlds and extend our understanding of the
Universe — were often obscured or lost in the shuffle. Thus, even before the Soviets
disappeared, NASA found that most Americans had lost interest in the race and didn’t
share its fascination with the ever more sophisticated technology. Now NASA is
struggling to rebuild public support by focusing more attention on cultivating the intrinsic
human interest in discovery and tapping our innate curiosity — our collective desire “to
boldly go where no one has gone before.”

In a widely read and discussed Change article, Barr and Tagg (1995) developed the
thesis that US higher education is in the midst of a historic shift from a teaching-centered
to a learning-centered paradigm. In this emerging paradigm, Barr and Tagg see the
primary purpose of colleges and universities as producing learning, rather than providing
instruction, and traditional teaching as only one of many means of learning production.
Drawing inspiration from their article, | predicted that one major outcome of this paradigm
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shift would be the transformation of colleges and universities from “teaching factories” into
“learning communities” (Angelo, 1997). By learning communities, | meant carefully
designed groupings of students and faculty working intensively and collaboratively toward
shared, significant learning goals — often by focusing on themes that cut across several
traditional disciplines.

As K. Patricia Cross (1998) has pointed out, strong support for engaging students in
interactive, collaborative learning communities can be found in the research on learning
outcomes, on development, and on cognition and motivation. She also notes important
pragmatic reasons for creating learning communities, among them workforce training and
citizenship education. There are already a variety of learning community models in play
on hundreds of US campuses, and the best of them draw on lessons from research on
effective learning and development to enhance the cognitive, emotional, and social
connections that produce powerful learning (Gabelnick, et al., 1990; Tinto, 1997).

In my view, the learning communities ideal, and many of its best current manifestations,
represent a vision worth working toward, not just for assessment, but also for educational
change efforts in general. Having the construction of learning communities as a goal is
quite different than aiming at incrementally improving our present system. It's a whole
new ball game. If we accept, at least for the moment, creating productive learning
communities as an orienting vision, then our concept of assessment must also change to
support that vision.

Changing Our Mental Models: Assessment as Culture Transformation

One reason our assessment efforts have been less successful than desired has to do with

our concept of assessment itself. That is, assessment is too often viewed as a fundamentally
mechanistic, technical process -- a collection of monitoring and problemsolving devices that
can simply be dropped into or added onto our existing academic programs, much as we might
connect a tachometer or a smog device to a car engine. Others, probably conditioned by
program evaluation and accreditation experiences, see assessment as a nhecessary, periodic
bother — like an annual physical check up or a visit to the accountant at tax time. In either case,
assessment is seen as something that might result in small changes, usually adding data-col-
lection and reporting processes here and there. At this point, we have enough collective experi-
ence to realize that these “additive,” episodic approaches to assessment rarely work or last.

To improve learning and promote learning communities, we must recognize that
successful assessment is not primarily a question of technical skill, but rather one of
human will. To return to the space analogy, all the advanced rocket science in the world
is of little use if there is no widely shared interest in exploring the Universe — as NASA
painfully discovered. Assessment may not be rocket science, but the same principle
holds. That is, all the assessment technique we’ve developed is of little use unless and
until our local academic cultures value self-examination, reflection, and continuous
improvement. In general, already existing assessment techniques and methods are more
than sufficient to meet the challenges we face. It's the ends toward which, and the ways
in which, we use those tools that are the problem.
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Four Pillars of Transformative Assessment

| don’t believe we can construct learning communities with our students, or practice
transformative assessment, unless we first develop what Peter Senge calls “personal
mastery” (Senge, 1990). Thus, in order to use assessment to move beyond piecemeal,
superficial change toward transformation, we need to develop a learning community-like
culture among the faculty and administrators involved in assessment. Four basic
preconditions are key to this collective personal mastery. First, we need to develop
shared trust; second, shared visions and goals; and third, shared language and concepts.
Fourth, we need to identify research-based guidelines that can orient our assessment
efforts toward the goal of creating productive learning communities. (Since all these
preconditions need to be developed at more or less the same time, the order of their
presentation is relatively arbitrary.)

1. Build shared trust: Begin by lowering social and interpersonal barriers to change.
Most of us learn little of positive or lasting value from people we don’t trust. To form a
productive learning community, then, the faculty involved in assessment must first come
to trust each other. Let me suggest one simple first step. Before turning to problems,
tasks, and issues to be resolved, take time to highlight what participants are doing well,
and to share successes. Encouraging participants to share examples of successful
teaching or assessment practices allows them to present their best “face,” and
demonstrates that each is a smart person with ideas to contribute to the good of the
whole. Whatever the means, the big point here is to start, not with problems and debate,
but by attending to academics’ needs to feel respected, valued, safe, and in the company
of worthy, smart, well-intentioned peers.

2. Build shared motivation: Collectively identify goals worth working toward and

problems worth solving — and consider the likely costs and benefits.

Since goals powerfully motivate and direct our behavior, developing a set of shared
learning/assessment goals is a logical next step in building a productive learning
community -- once shared trust has been established. Most of us are more productive
when we’re working toward clear, personally meaningful, reasonable goals. While
students and faculty members typically have goals, they rarely can articulate clearly what
they are, rarely know how well they match their peers’ goals, and rarely focus on learning.
Faculty goals tend to focus on what they will teach, rather than what students will learn;
and students goals often focus on “getting through.”

There are many available techniques for assessing goals, but the key here is to find or
develop some learning-related goals in common. The “Teaching Goals Inventory,”
developed by K. Patricia Cross and myself, is a (non-copyrighted) quick self-scorable
questionnaire to help faculty identify their most important instructional goals (Angelo and
Cross, 1993, pp. 393-397.) An even simpler approach is to ask faculty to list two or three
assessment questions they would like to see answered in the coming year, or things they
would like to make certain the department’s students learn well before graduating — and
then to look for common goals across the lists. Whatever the shared goals are, in order to
be useful, they must be clear, specific, linked to a timeframe, feasible, and most
important, significant.

“Measuring Student Outcomes”
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Goals are not always sufficient to motivate us to learn. After all, if the status quo is not
problematic, why change? But not all problems provide useful starting points. As Ewell
notes, “Maximum learning tends to occur when people are confronted with specific,
identifiable problems that they want to solve and that are within their capacity to do so”
(1997, p.4). It’s critical, in any case, to connect and frame problems within a larger vision
of shared goals, so that energies and resources aren’t dissipated in myriad efforts that
add up to little or no improvement.

Here’s a three-step thought exercise for use with faculty and students to identify
promising assessment problems. First, once you have a problem in mind, write down
what you think the best solution would be. Second, assuming that were the solution,
could the group actually implement it? And third, even if it could be implemented, would
the group choose to do so? If the answer to either of the latter questions is “no,” it’s
probably not a problem worth taking on. If the answers are “yes,” on the other hand, then
it’s time for a cost-benefit analysis — however informal — of the proposed solution.

| recommend trying to “guess-timate” the following types of costs before committing to an
assessment problem: costs in human time and effort, costs in financial resources, costs in
political capital, and opportunity costs; that is, what other important problems won’t you
be able to tackle -- if you follow this path?

3. Build a shared language: Develop a collective understanding of new concepts

(mental models) needed for transformation.

Building a shared vision for transformative change requires shared mental models and
shared language for describing and manipulating those models. In other words, before we
can collaborate productively we must establish what we mean by key terms such as
learning, community, improvement, productivity, or assessment. Taking this step will
allow us to make any implicit conflicts among our mental models explicit, so that we can
work them out.

One simple strategy for uncovering different mental models is to ask faculty to
describe/define in writing what they mean by one key term, assessment, for example.
Then collect those responses and discuss them or create a concept map from them,
making visually apparent the areas of agreement and difference. You may find that
assessment means, variously, standardized testing, student ratings of faculty, grading,
institutional research, and time wasted to the various individuals. At that point, rather than
arguing for one correct definition, | suggest proposing the adoption of an additional,
shared working definition, much like adding another meaning after a word listed in a
dictionary. This strategy doesn’t force individuals to change their mental models,
something many will resist. Rather, it asks only that they acknowledge differences
between their models/meanings and the group’s and that they use the group model when
collaborating.

4. Build shared guidelines: Develop a short list of research-based guidelines for
using assessment to promote learning
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Several lists of guidelines for effective assessment already exist, most notably AAHE’s
1992 “Principles of Good Practice for Assessing Student Learning.” What I’'m suggesting
here, however, is that an individual campuses and programs can benefit from
constructing their own, quite specific lists of principles or guidelines — lists which can also
serve as the criteria for evaluating their own assessment plans and efforts. As an
example, here’s a list of principles I've developed, based on my reading of the research
on improving learning and development.

10 Guidelines for Assessing as If Learning Matters Most
If learning really matters most, then our assessment practices should help students develop
the skills, dispositions, and knowledge needed to:

* Engage actively — intellectually and emotionally — in their academic work

» Set and maintain realistically high, personally meaningful expectations and goals

* Provide, receive, and make use of regular, timely, specific feedback

* Become explicitly aware of their values, beliefs, preconceptions, and prior learning
-- and be willing to unlearn when necessary

* Work in ways that recognize (and stretch) their present learning styles/preferences
and levels of development

* Seek and find connections to and real-world applications of what they’re learning

* Understand and value the criteria, standards, and methods by which they are as
sessed and evaluated

* Work regularly and productively with academic staff

* Work regularly and productively with other students

* Invest as much engaged time and high-quality effort as possible in academic work

Conclusion

The limits of this article don’t allow me to give examples to illustrate the guidelines above,
but many appropriate examples can be found in the assessment literature. (Perhaps |
could do a follow up piece in the Bulletin with examples of the 10 Guidelines?) But those
examples, and any list of assessment guidelines, will only be useful to the extent that we,
the assessment activists, first establish the fundamentals. To achieve transformation in
higher learning, we must develop shared trust, a transformative vision of goals worth
working toward, and a shared language and set of concepts equal to the challenge. If we
plan and conduct our assessment projects at every step as if learning matters most — not
just the students’ learning, but ours, as well — then the distance between means and ends
will be reduced and our chances of success increased.
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25 LEARNING PRINCIPLES TO GUIDE PEDAGOGY AND THE
DESIGN OF LEARNING ENVIRONMENTS

Applying the Science of Learning: What We Know About Learning and How We Can Improve
the Teaching-Learning Interaction

1. Contiguity Effects.

Ideas that need to be associated should be presented contiguously in space and time in the
multimedia learning environment. For example, the verbal label for a picture needs to be placed
spatially near the picture on the display, not on the other side of the screen. An explanation of
an event should be given when the event is depicted rather than many minutes, hours, or days
later.

¢ Implications

Design the learning materials and lesson plans so that elements and ideas that need to
be related are presented near each other in space and time.

* References
Mayer, R. E. (2001). Multimedia learning. NY: Cambridge University Press.
2. Perceptual-motor Grounding.

Whenever a concept is first introduced, it is important to ground it in a concrete perceptual-mo-
tor experience. The learner will ideally visualize a picture of the concept, will be able to manipu-
late its parts and aspects, and will observe how it functions over time. The teacher and learner
will also gain a common ground (shared knowledge) of the learning material. Perceptual-motor
experience is particularly important when there is a need for precision, such as getting direc-
tions to find a spatial location. For example, a course in statistics is not grounded in perceptual-
motor experience when the teacher presents symbols and formulae that have no meaning to
the student and cannot be visualized.

* Implications

Teachers should ground new concepts in perceptual-motor experiences when concepts
are first introduced and when the content needs to be tracked with a high level of
precision. This practice facilitates comprehension, learning, and later use of the
information.

e References

Glenberg, A. M., & Kaschak, M. (2002). Grounding language in action. Psychonomic
Bulletin & Review, 9, 558-565.
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Glenberg, A.M., & Robertson, D.A. (1999). Indexical understanding of instructions.
Discourse Processes, 28, 1-26.

3. Dual Code and Multimedia Effects.

Information is encoded and remembered better when it is delivered in multiple modes (verbal
and pictorial), sensory modalities (auditory and visual), or media (computers and lectures) than
when delivered in only a singe mode, modality, or medium. Dual codes provide richer and
more varied representations that allow more memory retrieval routes. However, the amount of
information should not overwhelm the learner because attention is split or cognitive capacities
are overloaded.

* Implications

Design the learning materials so that information gets delivered in multiple modes,
modalities, and media, but do not overwhelm the learner with too much to learn
or too much to attend to, two primary causes of cognitive overload.

¢ References

Mayer, R. E. (2001). Multimedia learning. NY: Cambridge University Press.

Moreno, R., & Valdez, A. (2005). Cognitive Load and Learning Effects of Having Stu
dents Organize Pictures and Words in Multimedia Environments: The Role of Student
Interactivity and Feedback. Educational Technology Research and Development. 53,
35-45.

4. Testing Effect.

There are direct and indirect effects of taking frequent tests. One indirect benefit is that fre-
qguent testing keeps students constantly engaged in the material. Although students will learn
from testing without receiving feedback, there is less forgetting if students receive informative
feedback about their performance. Multiple tests slow forgetting better than a single test. For-
mative assessment refers to the use of testing results to guide teachers in making decisions
about what to teach. Learners also benefit if they use test results as a guide for their own
learning.

* Implications

Use frequent testing to enhance learning and memory. This practice will encourage
learners to study continuously throughout the semester. Use testing results to

guide teaching and learning.

* References:

Dempster, F. N. (1997). Distributing and managing the conditions of encoding and prac

tice. In E. L. Bjork & R. A. Bjork (Eds). Human Memory (pp. 197-236). San Diego, CA:
Academic Press.
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Roediger, H. L. Ill., & Karpicke, J. D. (2006). The power of testing memory: Basic re
search and implications for educational practice. Psychological Science, 1, 181-210.

Wheeler, M. A., & Roediger, H. L. lll., (1992).Disparate effects of repeated testing:
Reconciling Ballard’s (1913) and Bartlett’s (1932) results. Psychological Science, 3,
240-245.

5. Spaced Effects.

Spaced schedules of testing (like spaced schedules of studying) produce better long-term
retention than a single test. When a single test is administered immediately after learning, stu-
dents obtain high scores, but long-term retention is reduced with a single immediate test rela-
tive to spaced testing. When a test is given immediately after learning has occurred, learners
still have the newly-learned information in a primary memory system and therefore obtain high
test scores. Both teachers and learners often misjudge their high scores on a test given imme-
diately after learning as evidence of good retention, when, in fact, long-term retention suffers
with this practice.

* Implications

Teachers should give frequent tests so that the high scores on tests that are immediate-
ly given after learning can be maintained over time. If a single test is given soon

after learning, both teachers and students fall prey to the “illusion of competence”

or belief that the learners have information available in long-term memory, when

in fact they do not.

¢ References

Bahrick, H.P., Bahrick, L.E., Bahrick, A.S., & Bahrick, P.E. (1993). Maintenance of for
eign language vocabulary and the spacing effect. Psychological Science, 4, 316-321.

Cepeda, N. J., Pashler, H., Vul, E., Wixted, J. T.& Rohrer, D. (2006). Distributed prac-
tice in verbal recall tasks: A review and quantitative synthesis. Psychological Bulletin,
132, 354-380.

Cull, W. L. (2000). Untangling the benefits of multiple study opportunities and repeated
testing for cured recall. Applied Cognitive Psychology, 14, 215-235.

6. Exam Expectations.
Students benefit more from repeated testing when they expect a final exam that will include ad-

ditional information than when they do not expect a final exam. It seems that learners will keep
material more accessible in memory when they expect to need it later than when they do not.
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* Implications

Teachers should create the expectation that there will be a final or comprehensive ex
amination that will be administered at some future date. Learners will use knowledge of
future testing to keep information in memory in a way that allows it to be recalled in the
future.

* References

Szupnar, K. K., McDermott, K. B., & Roediger, H. L., lll. (in press). Expectation of a final
cumulative test enhances long-term retention.

7. Generation Effect.

Learning is enhanced when learners produce answers compared to having them recognize
answers. Free recall or essay tests which require the test taker to generate answers with mini-
mal cues produce better learning than multiple choice tests in which the learner only needs

to be able to recognize correct answers. In fact, free recall tests produce as much learning as
restudying the material.

* Implications

When possible, teachers should give recall tests and provide other opportunities for
learners to recall information with minimal cues. (We do not know the conditions under
which learners will gain comparable benefits from well written multiple choice or

other recognition tests.)

¢ References

Butler, A. C., & Roediger H.L., Ill. (in press). Testing improves long-term retention in a
simulated classroom setting. European Journal of Cognitive Psychology.

McDaniel, M.A., Anderson, J. L., Derbish, M. H., & Morrisette, N. (in press). Testing the
testing effect in the classroom. European Journal of Cognitive Psychology.

Tulving E. (1967). The effects of presentation and recall of material in free-recall learn
ing. Journal of Verbal Learning and Verbal Behavior, 6, 175-184.

8. Organization Effects.

Outlining, integrating, and synthesizing information produces better learning than rereading ma-
terials or other more passive strategies. Students frequently report that when they study they
reread materials they already read once. Strategies that require learners to be actively engaged
with the material to-be-learned produce better long-term retention than the passive act of read-
ing. Learners should develop their own mini-testing situations as they review, such as stating
the information in their own words (without viewing the text) and synthesizing information from
multiple sources, such as from class and textbooks.
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* Implications

Provide learners with meaningful strategies for retaining information when they study.
These strategies should require effort because there is a long-term retention advantage
for effortful processing (assuming that the effort is within a reasonable level).

¢ References

Bjork, R. A.. (1994). Memory and metamemory considerations in the training of human
beings. In J. Metcalfe & A. Simamura (Eds.). Metacognition: Knowing about knowing.
(pp. 185-205.) Cambridge, MA: MIT Press.

Bransford, J. D., Brown, A. L., & Cocking, R. R. (Eds.). (2000). How People Learn (ex
panded ed.). Washington, D.C.: National Academy Press.

9. Coherence Effect.

The learner needs to get a coherent, well connected representation of the main ideas to be
learned. It is important to remove distracting, irrelevant material, even when the added informa-
tion is artistically appealing. Seductive details that do not address the main points to be con-
veyed run the risk of consuming the learner’s attention and effort at the expense of their miss-
ing the main points.

* Implications

Design the learning materials so that the main points are prominent and that removes
distracting, irrelevant materials.

¢ References

Kalyuga, S., Chandler, P., & Sweller, J. (1999). Managing split-attention and redundan-
cy in multimedia instruction. Applied Cognitive Psychology, 13, 351-371.

Kozma, R. (2000). Reflections on the state of educational technology research and de-
velopment. Educational Technology Research and Development, 48(1), 5-15.

Mayer, R. E. (2001). Multimedia learning. NY: Cambridge University Press.

10. Stories and Example Cases.

Stories and other forms of narrative are easier to read, comprehend, and remember than other
types of learning materials. For many millennia, the primary way of passing wisdom down from
generation to generation was through stories. Stories have concrete characters, objects, loca-
tions, plot, themes, emotions, and actions that bear some similarity to everyday experiences.
Many stories also convey a point or moral that can be generalized to many situations. Example
cases in a story-like format are persuasive, easy to comprehend, and very memorable.
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* Implications

Teachers and learning environments should capture the important content in stories and
example cases, which are comparatively easy to comprehend and remember.

* References

Bower, G.H., & Clark, M.C. (1969). Narrative stories as mediators for serial learning.
Psychonomic Science, 14, 181-182.

Graesser, A. C., Olde, B., and Klettke, B. (2002). How does the mind construct and rep
resent stories? In M. C. Green, J. J. Strange, & T. C. Brock (Eds.), Narrative Impact: So
cial and Cognitive Foundations (231-263). Mahwah NJ: Lawrence Erlbaum Associates.

Haberlandt, K., & Graesser, A. C. (1985). Component processes in text comprehension
and some of their interactions. Journal of Experimental Psychology: General, 114, 357-
374.

11. Multiple Examples.
An understanding of an abstract concept improves with multiple and varied examples.

* Implications

Provide learners with examples of concepts, especially examples that are selected from
different academic disciplines (e.g., correlations in historical events and medicine) and
different domains of knowledge (applied and abstract).

¢ References

Hakel, M., & Halpern, D. F. (2005). How far can transfer go? Making transfer happen
across physical, temporal, and conceptual space. In J. Mestre (Ed.), Transfer of
learning: From a modern multidisciplinary perspective (pp.357-370). Greenwich,

CT: Information Age Publishing.

12. Feedback Effects.
Students benefit from feedback on their performance in a learning task, but the timing of the
feedback depends on the task.

* Implications

Provide feedback to learners according to schedules that allow them to recognize correct
responses without the aid of feedback.
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e References

Pahler, H., Cepeda, J.T., Wixted, J.T., & Rohrer, D. (2005). When does feedback facili
tate learning of words? Journal of Experimental Psychology: Learning, Memory, &
Cognition, 31, 3-8.

13. Negative Suggestion Effects.

Just as people learn correct information with frequent testing, they also can learn wrong infor-
mation this way. For example, when incorrect alternatives on multiple choice tests are present-
ed, the wrong answers can be learned instead of the correct answers. This effect is also found
on short answer essay questions when students do not know the answers and use their general
knowledge about the field to construct a response that seems reasonable to them. In this situ-
ation, learners recall their incorrect, but logically consistent response as being correct. These
effects can be reduced when learners receive feedback immediately after taking a test which
allows them to revise their memory and understanding without delay.

* Implications

Provide immediate feedback after testing to correct errors and overcome negative sug
gestions created by recalling incorrect responses. Teachers should provide feedback
about correct responses as soon as the testing is completed. It is easier to achieve this
goal when multiple short tests are given than when fewer, longer tests are given.

¢ References

Anderson, J. R., Corbett, A. T., Koedinger, K. R., & Pelletier, R. (1995). Cognitive tutors:
Lessons learned. The Journal of Learning Sciences, 4(2), 167-207.

McTighe, J., & O‘Connor, K. (2005). Seven practices for effective learning. Educational
Leadership, 63, 10-17.

Roediger, H. L. lll, & Marsh, E. J. (2005). The positive and negative consequences of
multiple-choice testing. Journal of Experimental Psychology: Learning, Memory, and
Cognition, 31, 1155-1159.

Shute, V. (2006). Focus on formative feedback. Unpublished Manuscript, Educational
Testing Service, Princeton, NJ.

Toppino, T. C., & Brochin, H. A. (1989). Learning from tests: The case of true-false
examinations. Journal of Educational Research, 83, 119-124.

14. Desirable Difficulties.

Learning is enhanced when learners have to organize the information themselves or exert
additional effort during acquisition or retrieval than in conditions in which the information to
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be learned or retrieved does not require effort. One possible explanation for this effect is that
learners create multiple retrieval paths which make the information more accessible at retrieval.
These practices slow initial learning, but promote long-term recall.

* Implications

Teachers should present the to-be-remembered information in formats that require effort
ful processing. For example, information presented in class should not follow in the same
order as information in a related chapter so learners will be to integrate the two sources
of information. Learners will remember information better when it requires effortful
processing than information that is easy to learn.

¢ References

Bereiter, C., & Scardamalia, M. (1985). Cognitive coping strategies and the problem of
“inert knowledge”. In S. F. Chipman, J. W. Segal, & R. Glaser (Eds.), Thinking and learn
ing skills: Vol. 2. Current research and open questions (pp. 65-80). Hillsdale, NJ:
Erlbaum.

Bjork, R. A. (1988). Retrieval practice and maintenance of knowledge. In M. M. Grune
berg, P.E. Morris, & R. N. Sykes (Eds.). Practical aspects of memory: Current research
and issues. (Vol 1, pp. 396-401). NY: Wiley.

Bjork, R. A. (1999). Assessing our own competence: Heuristics and illusions. In D. Go
pher & A. Koriat (Eds.). Attention and performance XVII: Cognitive regulation of
performance: interaction of theory and application (pp. 435-459). Cambridge, MA: MIT
press.

15. Manageable Cognitive Load.

Multimedia learning environments should be compatible with what we know about how people
learn. A common error in the design of multimedia learning materials is to “clutter” the learn-
ing environment with extraneous information that increases the cognitive load for learners who
are in the process of discovery what is important and what is decorative and distracting. The
demands on working memory can exceed capacity when there is auditory input that does not
match written text and there is visual animation and other movement to monitor at the same
time, especially early in learning. The coherence principle calls for the removal of extraneous
materials. The spatial contiguity principle refers to the need to keep printed text next to the
visual display that it describes.

* Implications
Keep multimedia learning materials free of clutter with text information and auditory input

physically near the matching visual display and near in time to match animations or other
movement.
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e References

Pass, F., & Kester, L. (2006). Learner and information characteristics in the design of
powerful environments. Applied Cognitive Psychology, 20, 281-285.

Van Merrienboer, J., Jeroen, J. G., Kester, L., & Pass, F. (2006). Teaching complex
rather than simple tasks: Balancing intrinsic and germane load to enhance transfer
of learning. Applied Cognitive Psychology, 20, 343-352.

16. Segmentation Principle.

Information presented in text is necessarily linear because of the constraints of language. When
multimedia materials are designed, it is possible to present information simultaneously in mul-
tiple modes—auditory, motor, visual, being the most common. The general principle of introduc-
ing new concepts in manageable segments becomes even more critical when there are multiple
sensory systems involved.

* Implications

Plan the order and amount of new information that is to be presented in discrete units so
as not to overwhelm new learners with too much new information at once.

¢ References

Mayer, R. E., & Moreno, R. (2003). Nine ways to reduce cognitive load in multimedia
learning. Educational Psychologist, 38, 43-52.

17. Explanation Effects.

Explanations consist of causal analyses of events, logical justifications of claims, and functional
rationales for actions. Explanations provide coherence to the material and justify why information
is relevant and important. Students may be prompted to give self-explanations of the material
through think aloud protocols or questioning tasks that elicit explanations that connect the mate-
rial to what they already know. Self-explanations and the activity of studying good explanations
facilitate deeper comprehension, learning, memory, and transfer.

* Implications

Teachers and learning environments should deliver good explanations of ideas and elicit
self-explanations from the learner. These explanations promote deeper learning of com
plex mechanisms, causal and functional analyses, links between claims and evidence,
and logical reasoning.

¢ References

Ainsworth, S., & Loizou, A.T. (2003). The effects of self explaining when learning with
texts or diagrams. Cognitive Science, 27, 669-681.
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Beck, I.L., McKeown, M.G., Hamilton, R.L., & Kucan, L. (1997). Questioning the Author:
An approach for enhancing student engagement with text. Delaware: International
Reading Association.

Chi, M. T. H., de Leeuw, N., Chiu, M., & LaVancher, C. (1994). Eliciting self-explana-
tions improves understanding. Cognitive Science, 18, 439-477.

Coté, N., Goldman, S., & Saul, E.U. (1998). Students making sense of informational
text: Relations between processing and representation. Discourse Processes, 25, 1-53.

Magliano, J., Trabasso, T., & Graesser, A.C. (1999). Strategic processing during com
prehension. Journal of Educational Psychology, 91, 615-629.

McNamara, D.S. (2004). SERT: Self-explanation reading training. Discourse Process
es, 38, 1-30.

18. Deep Questions.

Deep explanations of material and reasoning are elicited by questions such as why, how,
what-if-and what-if not, as opposed to shallow questions that require the learner to simply fill in
missing words, such as who, what, where, and when. Training students to ask deep questions
facilitates comprehension of material from text and classroom lectures. The learner gets into
the mindset of having deeper standards of comprehension and the resulting representations
are more elaborate.

* Implications

Good questions promote deeper comprehension of the material. Teachers and students
need to be trained on good question asking skills because most questions that get
asked are shallow questions. Deeper questions lead to improved comprehension

and learning at deeper levels of mastery.

¢ References

Craig, S. D., Sullins, J., Witherspoon, A., & Gholson, B. (2006). The deep-level reason
ing effect: The role of dialogue and deep-level-reasoning questions during vicari
ous learning. Cognition and Instruction, 24, 565-591.

Graesser, A. C., & Person, N. K. (1994). Question asking during tutoring. American
Educational Research Journal, 31, 104-137.

King A. (1994). Guiding knowledge construction in the classroom: Effects of teaching
children how to question and how to explain. American Educational Research Journal,
31, 338-368.

Pressley, M. et al. (1992). Encouraging mindful use of prior knowledge: Attempting to
construct explanatory answers facilitates learning. Educational Psychologist, 27, 91-109.
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Rosenshine, B., Meister, C., & Chapman, S. (1996). Teaching students to generate questions:
A review of the intervention studies. Review of Educational Research, 66, 181-221.

19. Cognitive Disequilibrium.

Cognitive disequilibrium stimulates inquiry, curiosity, thinking, and deep questions, which in
turn lead to deeper learning. Cognitive disequilibrium occurs when there are obstacles to goals,
contradictions, conflicts, anomalous events, breakdown scenarios, salient gaps in knowledge,
uncertainty, equally attractive alternatives, and other types of impasses. When these impasses
occur, the learner needs to engage in reasoning, thought, problem solving, and planning in
route to restoring cognitive equilibrium. There is a higher incidence of deep questions, thought,
reasoning, and study efforts when learners undergo cognitive disequilibrium.

* Implications

Learning environments and teachers should provide challenges that put the learner in
cognitive disequilibrium if the learning objective is to promote deep learning of the
material. These experiences can present confusion or frustration to some students, so
there needs to be forms of scaffolding that help them get through the impasse.

¢ References

Chinn, C., & Brewer, W. (1993) The role of anomalous data in knowledge acquisition: A
theoretical framework and implications for science instruction. Review of Educational
Research, 63, 1-49.

Graesser, A. C., & McMahen, C. L. (1993). Anomalous information triggers questions
when adults solve problems and comprehend stories. Journal of Educational Psychol-
ogy, 85, 136-151.

Graesser, A.C,, Lu, S., Olde, B.A., Cooper-Pye, E., & Whitten, S. (2005). Question ask-
ing and eye tracking during cognitive disequilibrium: Comprehending illustrated texts on
devices when the devices break down. Memory and Cognition, 33, 1235-1247.

Graesser, A.C., & Olde, B.A. (2003). How does one know whether a person under
stands a device? The quality of the questions the person asks when the device breaks
down. Journal of Educational Psychology, 95, 524-536.

20. Cognitive Flexibility.

Cognitive flexibility increases when there are multiple viewpoints, perspectives, and points of
view about a phenomenon. It also increases when there multiple layers of knowledge that
interconnect facts, rules, skills, procedures, plans, and deep conceptual principles. The cogni-
tive complexity and multiple viewpoints are helpful when learners face tasks that have unique
complexities that cannot be anticipated proactively. For example, mathematics has the layers
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of facts (2 + 3 = 5), algebraic procedures, and deep mathematical concepts that need to be
linked and coordinated. Cognitive flexibility is achieved by trying to solve a large variety of
problems and by training that links these different layers.

* Implications

Teachers and learning environments promote cognitive flexibility by having students
work on problems that vary in content and complexity. In addition to multiple varied
cases, there needs to be training that points out connections between the layers of
facts, procedural knowledge, functional explanations, and deep principles.

¢ References

Rouet, J. (2006). The skills of document use: From text comprehension to web-based
learning. Mahwah, NJ: Erlbaum.

Spiro, R.J., Feltovich, P.J., Jacobson, M.J., & Coulson, R.C. (1991). Cognitive flexibil
ity, constructivism, and hypertext: Random access instruction for advanced knowledge
acquisition in ill-structured domains. Educational Technology, 31, 24-33.

21. Goldilocks Principle.

Assignments should not be too hard or two easy, but at the right level of difficulty for the
student’s level of skill or prior knowledge. The definition of the zone of proximal develop-
ment (ZPD) is a bit more technical: the difference in learning that occurs with versus without
a learning scaffold (e.g., tutor, teacher, text, and computer). Researchers have identified a
number of zones that reflect how much learning, memory, mastery, or satisfaction occurs
along a continuum of task difficulty and that is sensitive to individual differences among learn-
ers. When the material is too easy for the learner, the student is not challenged and may get
bored. When it is too difficult, the student acquires very little and gets frustrated or tunes out.

* Implications

Learning environments and teachers should tailor the materials to characteristics of the
learner, making sure that the material is not too difficult, or not to difficult, but just right.

¢ References

Metcalfe, J., & Kornell, N. (2005). A region or proximal of learning model of study time
allocation. Journal of Memory and Language, 52, 463-477.

VanLehn, K., Graesser, A.C., Jackson, G.T., Jordan, P., Olney, A., & Rose, C.P.
(2007). When are tutorial dialogues more effective than reading? Cognitive Science,
31, 3-62.
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Wolfe, M.B.W., Schreiner, M.E., Rehder, B., Laham, D., Foltz, P., Kintsch, W., &
Landauer, T. (1998). Learning from text: Matching readers and texts by latent seman
tic analysis. Discourse Processes, 25, 309-336.

22. Imperfect Metacognition.

Both adults and children have very limited knowledge of how their mind works and how to learn,
so they need explicit training on cognitive processes and optimal learning strategies. Metacog-
nition is a person’s knowledge or judgments of memory, learning, planning, problem solving,
and decision processes. Students’ metacognition can be mislead by folk wisdom of a culture
about cognition and their making incorrect analyses of there personal mental experiences. The
vast majority of adults are not good at planning, selecting, monitoring, and evaluating their strat-
egies of self-regulated learning. Most students have trouble discovering important principles

on their own, without guidance and scaffolding by teachers. Occasionally the learning materials
have precisely the right characteristics and affordances to stimulate discovery by the student,
but that is rare and difficult to engineer. As a consequence, there needs to be explicit training
and practice before students acquire adequate metacognition, self-regulated learning, and dis-
covery learning.

* Implications

Teachers and learning environments need to train students on characteristics of meta
cognition and strategies of self-regulated learning and discovery learning. These
capacities and skills do not come naturally to most adults. Without such instructional
mediation, students lack the ability to effectively read for particular purposes, search
through hypertext/hypermedia, select actions in interactive simulation environments, and
design systems that satisfy multiple constraints.

¢ References

Azevedo, R., & Cromley, J.G. (2004). Does training on self-regulated learning facilitate
students’ learning with hypermedia. Journal of Educational Psychology, 96, 523-535.

Maki, R.H. (1998). Test predictions over text material. In D.J. Hacker, J. Dunlosky, &
A.C. Graesser (Eds.). Metacognition in educational theory and practice (pp. 117-144),
Mahwah, NJ: Erlbaum.

White, B., & Frederiksen, J. (1998). Inquiry, modeling, and metacognition: Making sci
ence accessible to all students. Cognition and Instruction, 16, 3-117.

Winne, P.H. (2001). Self-regulated learning viewed from models of information process
ing. In B. Zimmerman & D. Schunk (Eds.), Self-regulated learning and academic
achievement: Theoretical perspectives (pp. 153-189). Mahwah, NJ: Erlbaum.

23. Discovery Learning.

Most students have trouble discovering important principles on their own, without careful guid-
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ance, scaffolding, or materials with well-crafted affordances.
* Implications

When designing learning materials, teachers need to provide guides and explicit instruc
tion in the principles that are to be learned.

* References

Kirschner, P. A., Sweller, J., & Clark, R. E. (2006). Why minimal guidance during in
struction does not work: An analysis of the failure of constructivist, discovery, problem-
based, experiential, and inquiry-based teaching. Educational Psychologist, 41, 75-86.

24. Self-regulated Learning.

Most students need training in how to self-regulate their own learning and other cognitive pro-
cesses.

* Implications

Provide learners with frequent assessments so they can become aware of what they do
not know because it is difficult to assess ones own understanding or learning without an
external assessment.

¢ References

Kruger, J., & Dunning, D. (1999). Unskilled and unaware of it: How difficulties in rec-
ognizing one’s own incompetence lead to inflated self-assessments. Journal of
Personality & Social Psychology, 77, 1121-34.

Langendyk, V. (2006). Not knowing that they do not know: Self-assessment accuracy of
third-year medical students. Medical Education. 40, 173-179.

25. Anchored Learning.

Anchored learning occurs when students work in teams for several hours or days trying to
solve a challenging practical problem that matters to the student. The activity is linked to back-
ground knowledge of the learner on a topic that is interesting. The problem is challenging, so
the learner needs to engage in problem solving and recruit multiple levels of knowledge and
skills. These activities are coherently organized around solving the practical problem. Exam-
ples of anchored learning are problem-based curricula in medical schools where students work
on genuine medical cases and communities of practice where students try to solve problems of
pollution in their city.

* Implications

Anchored learning weaves together many principles of learning in a coherent activity
that engages teams of students for many hours and days. It provides a context
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for learning that motivates many students and stimulates problem solving and organized
social interactions.

* References

Bransford, J. D., Brown, A. L., & Cocking, R. R. (Eds.). (2000). How People Learn (ex
panded ed.). Washington, D.C.: National Academy Press.

“Measuring Student Outcomes” 31



UPCOMING PROGRAMS
PROGRAMS VIA DVD AND THE INTERNET - Available 24/7

January 21 - February 18, 2008 “Curriculum Redesign”

January 28 — February 11, 2008 S&L Series 4--"What Major or Career Should | Choose?”
February 4 - 18, 2008 “Student Motivation”

February 25 — March 10, 2008 S&L Series 5 with Lou Holtz

March 24 - April 21, 2008 “Course Redesign”

April 7 - 21, 2008 “Plagiarism Pitfalls”

April 21 — May 5, 2008 S&L Series 6 with Patrick Combs
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EVALUATE “MEASURING STUDENT OUTCOMES”

On a scale of 1-5, with 5 being the highest, rate the videoconference in terms of its value to
you.

Excellent Poor

Timeliness of topic 5 4 3 2 1
Program’s format 5 4 3 2 1
Program Host 5 4 3 2 1
Panelists or Instructor 5 4 3 2 1
Handouts 5 4 3 2 1
Technical quality 5 4 3 2 1
Overall evaluation of program 5 4 3 2 1
Local site activities wereheld? _ YES __ NO
1. Institution name:
2. My current position is: (circle one)

a. Faculty c. Classified Staff

b. Administrator/Professional Staff d. Other

3. What did you like most about the videoconference?

4. What could have been done to make it more valuable to you?

5. What topics would you like to see addressed in future videoconferences?

Return to: STARLINK, 9596 Walnut St., Dallas, TX 75243.
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