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Step 1: Determine the learning outcomes for the course 
Outcomes are for both the instructor and student.  Outcomes guide the instructor in terms of what needs to be 
accomplished.  In the same manner, outcomes guide the students to what they are supposed to be learning. 
These outcomes can be included in the syllabus, should be presented before each class session, and even 
included before each examination. 

Course Goals 
Course goals are broad, general outcomes that students should be able to perform as a result of experiences 
they undergo in a course (and consequently should appear as part of the overall course description in the 
syllabus).  Goals should be written in such a way that evaluation of the outcomes is implied and can be foreseen.  
It may help to think what do you want student to know or be able to do one-year after they completed your 
course 
 
Examples: 
By the end of this course, you should be able to: 
• Initiate therapy for a patient with diabetes including recommendations for follow-up monitoring 
• Summarize the mechanism of action for the class of drugs or individual agents discussed in the class 
• Locate a primary piece of literature and analyze the findings based on appropriate of study design and 

statistical methods 
 

Objectives 
Objectives are very specific outcomes that enable students to achieve the general course goals (and therefore 
are associated with particular units, lessons, or class meetings in the syllabus).  Objectives should be written in 
terms of particular student behaviors so that the evaluations methods are explicit. 
 
Examples: 
By the end of this lesson, you should be able to: 
• Calculate the creatinine clearance for a patient 
• Draw the anatomy of the teeth and correctly identify important features 
• Describe the major potential side effects of medications on gum health 
 

Types of objectives 

Please note that there a various types of objectives and decisions have to made up front on what level of 
learning students need to accomplish as well as other aspects of learning not tied to content.  Choosing the right 
verb is important as it relates to level of learning desired.  In Appendix 2: Bloom’s Taxonomy and associated 
verbs is a list of verbs related to various levels of learning according to Bloom’s Taxonomy.  Avoid phrases such 
as: 

• …have an understanding of… 
• …have an appreciation of… 
• …be acquainted with… 
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• …be aware of… 
• …be cognizant… 
• …be conscious of… 
• …be familiar with… 
• …be knowledgeable about… 

These phrases are vague. How do you test “awareness of”? 

In addition to the Bloom’s Taxonomy, Fink introduced other major categories in the taxonomy of learning. 
 
1. Foundational Knowledge. At the base of most other kinds of learning is the need for students to “know” 

something. Knowing, as used here, refers to students’ ability to understand and remember specific 
information and ideas. It is important for people today to have some valid basic knowledge, for example, 
about science, history, literature, geography, etc. They also need to understand major ideas or perspectives, 
for example, what evolution is (and what it is not), what capitalism is (and is not), and so forth.  

Special Value: Foundational Knowledge provides the basic understanding that is necessary for other 
kinds of learning.  

2. Application. This familiar kind of learning occurs when students learn how to engage in some new kind of 
action, which may be intellectual, physical, social, etc. Learning how to engage in various kinds of thinking 
(critical, creative, practical) is an important form of application learning. But this category of significant 
learning also includes developing certain skills (e.g., communication, playing the piano) or learning how to 
manage complex projects.  

Special Value: Application learning allows other kinds of learning to become useful.  
3. Integration. When students are able to see and understand the connections between different things, an 

important kind of learning has occurred. Sometimes they make connections between specific ideas, 
between whole realms of ideas, between people, and/or Human Dimension. When students learn 
something important about their own Self and/or about Others, it enables them to interact more effectively 
with themselves or with others. They discover the personal and/or social implications of what they have 
learned. What they learn or the way in which they learn sometimes gives students a new understanding of 
themselves (self-image) or a new vision of what they want to become (self-ideal). At other times, they 
acquire a better understanding of others: how and why others act the way they do, or how the learner can 
interact more effectively with others.  

Special Value: This kind of learning informs students about the human significance of what they are 
learning.  

4. Caring. Sometimes a learning experience changes the degree to which students care about something. This 
may be reflected in the form of new feelings, interests, and/or values. Any of these changes means students 
now care about something to a greater degree or in a way than they did before.  

Special Value: When students care about something, they then have the energy they need for learning 
more about it and making it a part of their lives. Without the energy for learning, nothing significant 
happens.  

5. Learning How to Learn. This occurs when students learn something about the process of learning itself. 
They may be learning how to be a better student, how to engage in a particular kind of inquiry (e.g., the 
scientific method), or how to become self-directing learners. All of these constitute important forms of 
learning how to learn.  

Special Value: This kind of learning enables students to continue learning in the future and to do so with 
greater effectiveness.  
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Step 2: Decide how you will measure student achievement of 
the outcomes 
Assessing if your students achieve the desired learning outcomes can be daunting task especially if you are 
trying to assess higher-levels of learning or non-content related outcomes (e.g., communication, critical thinking, 
etc.).  Like the objectives, assessment methods should match the desired level of learning (i.e., level of Bloom’s 
taxonomy).  For example, if the objective is at the knowledge level (e.g., define “diffusion), then it would be 
inappropriate for the assessment to be analyze primary literature where the concept was studied.  Here are 
some various assessment techniques. 
 

Method Positives Negatives 
Multiple Choice Question Assessment • Easy to grade 

• Can be written for any level of 
learning 

• Relatively easy to write low-level 
questions 

• Writing reliable/valid 
questions requires training 

• Cannot assess communication 
skills 

• More difficult to assess higher 
levels of learning 

Short Answer / Essay • Easier to assess higher-level 
outcomes 

• Ability to assess written 
communication skills 

• Requires appropriate rubrics 
to minimize subjectivity 

• Time to grade 

Papers and Presentations • Easier to assess higher-level 
outcomes 

• Ability to assess communication 
skills 

• Requires appropriate rubrics 
to minimize subjectivity 

• Time to grade 

OSCEs • More authentic assessment of 
clinical skills 

• Easier to assess higher-level 
outcomes 

• Ability to assess communication 
skills 

• Requires appropriate rubrics 
to minimize subjectivity 

• Standardized patients or 
appropriate simulations 

Oral Exams • Easier to assess higher-level 
outcomes 

• Ability to assess communication 
skills 

• Requires appropriate rubrics 
to minimize subjectivity 

• Time to grade 

Portfolios • Easier to assess higher-level 
outcomes 

• Ability to assess communication 
skills 

• Can document the whole body 
of student work 

• Can include student reflections 
of the impact of the course 

• Requires appropriate rubrics 
to minimize subjectivity 

• Time to grade 
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Grading Schemes 

Grading and grading schemes is an important element in the course design process and can be included almost 
anywhere in this document.  The first step in developing a grading scheme is to define the standards itself.  Ask 
yourself, “if students can achieve the goals that are set for them (i.e, the objectives you made in Step 1), what 
grade should the student receive?”  Asking this questions is apropos because grades are in essence a certificate 
of competence.  If students achieve the goals year to year, then grades should be the same year to year.   

A good grading system must meet three criteria: (1) it should accurately reflect differences in student 
performance, (2) it should be clear to students so they can chart their own progress, and (3) it should be fair. 
Performance can be defined either in relative (comparing students with each other) or absolute terms 
(measuring their achievement against a set scale), and each system has its defenders but in an outcome based 
course, the latter makes more sense. But whichever grading scheme you use, students should be able to 
calculate (at least roughly) how they are doing in the course at any point in the semester. Some relative grading 
schemes make it impossible for students to estimate their final grades because the cutoff points in the final 
distribution are not determined until the end of the course. A complete description of the grading system should 
appear in the course syllabus, including the amount of credit for each assignment, how the final grades will be 
calculated, and the grade equivalents for the final scores. Also, students should perceive the grading system as 
fair and equitable, rewarding them proportionately for their achievements. From the standpoint of 
measurement, many different kinds of assignments, spread over the entire semester provide a fairer estimate of 
student learning than one or two large tests or papers.   

On a side not, grade distributions should probably not be bell-shaped (i.e., follow a normal distribution).  While 
there are several reasons why, just consider a few reasons: (1) pharmacy students are a highly select group, not 
representative of the general population with respect to background or intelligence; (2) we cannot be sure that 
our tests accurately measure student achievement -- even standardized exams are suspect in this regard, and (3) 
it is our goal as teachers to help those not being successful to be successful!  
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Step 3: Select teaching strategies and methods that will enable 
students to achieve the outcomes 
Step One involved the development of course and lesson outcomes while Step Two addressed the issue of how 
do you know students achieved the objectives of the course.  Now it is time to think about you can help 
students’ achieve those outcomes.  There are various forms of teaching strategies.  The following table provides 
information on types of teaching strategies and positives and negatives.  As you design learning activities keep in 
mind that finding information is relatively easy nowadays and the emphasis should be then placed on skill 
development on how to use the information, interpret the information, analyze the information and 
communicate the information.  The traditional lecture (e.g., talking for 50 min at the class) is a very efficient 
means to transmit information and it is as effective as other teaching strategies.  However, there are two 
important points to make.  The first is reading is as effective as lecturing and more efficient in delivering basic 
knowledge.  The second is, lecture is a poor means to develop thinking skills, problem solving skills, 
communication, or any skill beyond memorizing information. 
 
Method Description Positives Negatives 
“Traditional” Lecture Instructors speaks for 

the allotted class time 
• Efficient in transferring 

information (“low” 
level) to a large group 

• Careful presentation of 
material in a linear 
manner 

• Can only be used for 
content transfer 

• Relatively poor student 
retention of material 

• Learner is passive 
• Cannot achieve “high-

levels” of learning 
“Active” Lecture  Instructor speaks for 

most of the time but 
has “Active learning” 
breaks 

• Efficient in transferring 
information(“low” 
level) to a large group 

• Enhanced retention of 
information compared 
to “Traditional” lecture 

• Can reach middle levels 
of learning 

• Careful presentation of 
material 

• Can only be used for 
content transfer 

• Learner is passive for 
majority of class 

• Difficulty achieving 
“high-levels” of 
learning 

Discussion  • Effective for attitudinal 
change and “high-
level” learning 

• As good as lecture for 
content knowledge 

• Favors long term 
retention 

• Very interactive 
• Collaboration among 

students 
• Non-linear 

presentation of 
material 

• Less efficient than 
lecture in transfer 
content knowledge and 
can be unreliable 

• Large class requires 
careful planning and 
management 

• Methodology requires 
“trained” instructor 

• Requires student’s 
prepare for class 

Cooperative learning This can take many 
forms but involves 

• Effective for attitudinal • Rate of transfer of 
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students to work in 
small groups (4-10) 

change and “high-
level” learning 

• Long term retention 
• Very interactive 
• Collaboration among 

students 

information moderate 
and fairly reliable 

• Large class requires 
careful planning and 
management 

• Methodology requires 
“trained” instructor 

• Large up-front time 
commitment 

• Requires students to 
prepare for class 

Experiential This would laboratory 
work, a clerkship or 
any other hands on 
activity 

• Practice in a “real 
world” situation 

• Effective for attitudinal 
change and “high-
level” learning 

• Long term retention 
• Very interactive 
• Collaboration among 

students 

• Rate of transfer of 
information moderate 
and fairly reliable 

• Requires sites for 
students to go to learn 
outside of class 

• Methodology requires 
“trained” instructor 
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Step 4: Select text and readings based on the outcomes 
Choosing text and readings is an important part in getting students to prepare for class.  Research has shown 
that only 20-30% of students complete readings before scheduled class time.  Here are some tips in selecting 
readings and getting students to read and prepare (adopted from the IDEA Center) 
 
Tip 1: Not every course is served by requiring a textbook: Consider not having a required textbook if: 
• course structure duplicates text material (i.e., in-class lecture and/or discussion primarily “covers” basic 

material found in the textbook). 
• no available text offers a good fit with the course. Instead, use custom publishing options to create a course 

reading packet tailored to the course. 
• no textbook earns a triage score of “absolutely essential.” Use “Recommended Reading” lists with multiple 

copies of materials placed on library reserve. 
 
Tip 2: “Less is more” applies to course reading: A triaged reading list should contain fewer, carefully chosen 
selections, thereby reducing student perception of a Herculean workload. Each of the remaining texts/reading 
assignments should connect obviously to the course: they should show up as part of in-class presentations, 
factor into course projects, or appear on examinations. Connections as obvious as these offer students an 
indisputable higher yield on their reading investment, thus increasing the likelihood that students will attempt 
the course reading assignments, a necessary first step for deriving intended benefits from the assignment. 
 
Tip 3: Aim reading material at “marginally-skilled” students: Assess reading material to determine the level of 
reading skill students need in order to read the text in a manner and for the ends that the instructor has 
intended. A text included in the course readings primarily for entertainment purposes, for example, will require 
a less-strong set of student reading skills than will a text included for content purposes. Choosing reading 
material beyond the cognitive reach of the majority of enrolled students is unfair since it sets up an unequal 
learning environment tilted in favor of highly-skilled readers. It also invites dwindling levels of course-related 
reading compliance. Students will determine early on that further struggle to read “unreadable” assignments is 
not a warranted use of their study time. 
 
Tip 4: Use Syllabus as a Teaching Tool: At their best, strong course syllabi can affect student compliance with 
course reading assignments. Effective syllabi do more than identify required reading materials; they provide 
background about the materials so that students understand why the reading assignments contribute to 
learning and how they relate to other course content and course activities. Your syllabus represents a significant 
point of interaction, often the first, between you and your students. If thoughtfully prepared, your syllabus will 
demonstrate the interplay of your understanding of students’ needs and interests; your beliefs and assumptions 
about the nature of learning and education; and your values and interests concerning course content and 
structure. This tip does not advocate for “dumbing down” college courses. Rather, it argues the fairness of 
choosing materials that are most appropriate for the primary 
user — pharmacy students. 
 
Tip 5: Explain reading assignments’ relevance: Explaining the reading assignment’s relevance to the course 
topic and to the way that the course is structured is an investment worth making in the course syllabus and at 
strategic points within the term. This explanation is important to novices because they are not adept at making 
inferential connections between items that are seemingly dissimilar or only loosely related. Making the implicit 
explicit helps those students who need the most assistance in reading and comprehending course materials, 
particularly marginally skilled and unskilled readers  
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Tip 6: Assign reading close to use date:  Providing students a rationale for assigning texts as they encounter new 
topics affects student reading compliance by highlighting the correspondence between the reading assignment 
and a meaningful part of the course. This timing decision closes several gaps that often limit the effectiveness of 
reading assignments: none-too-precise Day 1 overview statements combined with overly-focused day-to-day 
course activity. 
 
Tip 7: Preview the reading 
Many texts used in college courses intimidate students because of their organizational complexity, length, 
foreign vocabulary, and expectations about readers’ background. Students can be helped “into the text” when 
faculty make the assigned reading material part of the in-class activity.  
 
Tip 8: Use class activities that increase compliance and effectiveness:  A number of active and collaborative 
learning strategies receive frequent praise for their utility in encouraging students to read course material. 
Included among those activities are the following: 
• Reading Guides: Summarize important concepts found in assigned reading and identify areas where students 

may find the going tough. Useful items to include in a reading guide are such things as help with technical 
vocabulary, explanation of background concepts and cultural values that the author expects readers to be 
aware of, and suggestions for making the most out of illustrations, charts, graphs, and tables in the text. 

• Study questions: Provided in class or via a course webpage, questions keyed to key points in the required 
reading can increase the numbers of students who read course material. However, the technique has a 
drawback in that students may use these questions as last-minute test preparation material, not as guides to 
help their “real-time” understanding of concepts.  

• Short writing assignments: Ask students to explore in writing links between reading assigned for a class 
meeting and the topic(s) that will be addressed during the current class period (or, that were the focus of a 
preceding class meeting). 

 
Tip 9: Use class time:  Allow in-class time (approximately 15 minutes) for students to read material that is “high 
priority,” particularly if that material will form the core of the class presentation or activities that follow. 
 
Tip 10: Require prior reading:  One reason that faculty assign course-based reading is so that students will, 
hopefully, be prepared and want to participate in subsequent class activity and discussions. Reading compliance 
is necessary to achieving this outcome, because it has been found that “failure to read assignments is a strong 
predictor of nonparticipation” 
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Step 5: Divide the course into logical units, based on the 
outcomes 
 
While many faculty tend to organize the course according to instructor availability, having a cohesive course 
structure is critical to student learning. Organization of the content is extremely important in enhancing 
students' learning. Content can be arranged in several ways:  
 
• Structurally based content is consistent with the way relationships in the field occur, e.g., spatial, 

chronological, physical, etc.  
• Conceptually based content uses major ideas or concepts to show important relationships such as: 

o relationships of classes and groups of objects or phenomena 
o relationships of theory to application of theory, or rule to example, or evidence to conclusion 
o relationships that proceed from simplest ideas to those of more complexity, and abstractness 
o relationships of logical sequence in which one idea is necessary to comprehend the next. 

• Learning-based content is organized by principles such as:  
o students should first learn skills that are likely to be useful later in life 
o students should encounter familiar ideas and simple phenomena before those that are more 

unfamiliar and complex 
o students should understand an idea or concept before attempting to interpret and use it 
o students should encounter material geared to their readiness to learn. 

• Vocationally based content helps students become familiar with practice and employer needs.  
• Knowledge utilization content is arranged so problem-solving situations encourage students to take 

responsibility for developing logical, organized solutions.  
• Knowledge-creation based content is organized around processes of generating, discovering, or verifying 

knowledge in the field. It shows how scholars discover relationships and draw valid inferences.  
• Values-based content is organized around issues, dilemmas, ethical problems or value dimensions that help 

students clarify and become committed to values and beliefs.  
 
.
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Step 6: Develop a syllabus that tells students what they have to 
do to achieve the outcomes 
 
A syllabus serves many functions. It should be used to develop a well-grounded rationale for your course, allow 
students to understand what they will be able to do as a result of taking your course, and how their work will be 
appropriately assessed, and structure your students' active involvement in learning, identify and develop 
resources. Most importantly, compose your syllabus with a focus on student learning.  Below are general 
guidelines of what should be in the syllabus.  
 
Your syllabus should contain  
1. Course Information: What do students need and/or want to know about the course? What pre-requisites 

exist? 
2. Instructor Information: What do I want students to know about myself? My interest in the discipline? My 

teaching philosophy? How can I convey my enthusiasm for teaching, for the course? Other instructors in the 
course (e.g., graduate TAs, peer tutors, team teacher)? 

3. Course Description: What content will the course address? How does the course fit in with other courses in 
the discipline? Why is the course valuable to the students? How is the course structured? Large lecture with 
discussion sessions? Large lecture with laboratory and discussion sessions? Seminar? How are the major 
topics organized? 

4. Course Objectives: What will the students know and be able to do as a result of having taken this course? 
What levels of cognitive thinking do I want my students to engage in? What learning skills will the students 
develop in the course? 

5. Instructional Approaches: Given the kind of learning I'd like to encourage and foster, what kinds of 
instructional interactions need to occur? Teacher-student, student-student, student-peer tutor? What kinds 
of instructional approaches are most conducive to helping students accomplish set learning objectives? How 
will classroom interactions be facilitated? In-class? Out-of-class? Online? Electronic discussion? 
Newsgroups? Chatroom? 

6. Course Requirements, Assignments: What will students be expected to do in the course? What kinds of 
assignments, tests do most appropriately reflect the course objectives? Do assignments and tests elicit the 
kind of learning I want to foster? Assignments (frequency, timing, sequence)? Tests? Quizzes? Exams? 
Papers? Special projects? Laboratories? Field trips? Learning logs? Journals? Oral presentations? Research 
on the web? Web publishing? Electronic databases? 

7. What kinds of skills do the students need to have in order to be successful in the course? Computer literacy? 
Research skills? Writing skills? Communication skills? Conflict resolution skills? Familiarity with software?  

8. Course Policies: What is expected of the student? Attendance? Participation? Student responsibility in their 
learning? Contribution to group work? Missed assignments? Late work? Extra credit? Academic dishonesty? 
Makeup policy? Classroom management issues? Laboratory safety?  

9. Grading, Evaluation: How will the students' work be graded and evaluated? Number of tests? In-class? Take-
home? Point value? Proportion of each test toward final grade? Grading scale How is the final grade 
determined? Drop lowest grade? How do students receive timely feedback on their performance? 
Instructor? Self-assessment? Peer review? Peer tutors? Opportunities for improvement? Ungraded 
assignments? 

10. Texts/Resources/Readings/Supplies: What kinds of materials will be used during the course? Electronic 
databases? Electronic Course Reserve? Course Webpage? Software? Simulations? Laboratory equipment? 
What kinds of instructional technologies will be used? 

11. Course Calendar: In what sequence will the content be taught? When are major assignments due? 
Fieldtrips? Guest speaker? 
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12. Study Tips/Learning Resources: How will the student be most successful in the course? What resources are 
available? Online quiz generator? Study guides? Lecture notes online? Lecture notes on reserve in library? 
Guest speaker to explain/demonstrate online resources? TA? Peer tutors? Study groups? Academic Services 
Center? Writing Center? Evaluation of online resources? Citation of web resources?  

13. Student Feedback on Instruction: Anonymous suggestion box on the web? E-mail? Student feedback at 
midterm for instructional improvement purposes? End-of-term student feedback? Supplement to 
departmental student feedback form?  

14. Miscellaneous Information: Instructor biography? Instructor personal statement? Student information 
form? Other instructor information (e.g., TA)?  

15. Additional questions to consider: How detailed, explicit should the syllabus be? Will there be some flexibility 
built into the syllabus? How to word the syllabus so that it is user-friendly? 
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Appendix 1: Seven Principles of Good Practice 
The “Seven Principles of Good Practice” were created by Chickering and Gamson.  These principles and the 
suggestions for implementation were distilled from decades of research on learning in higher education.  The 
investigators are leading scholars in faculty and student development who, amongst other things, solicited the 
ideas of hundreds of faculty members and administration in North American colleges and universities.  
 
1. Encourages contact between students and faculty: Frequent student-faculty contact in and out of classes is 

the most important factor in student motivation and involvement.  Faculty concern helps students get 
through rough times and keep on a working.  Knowing a few faculty members well enhances students’ 
intellectual commitment and encourages them to the think about their own values and future plans 

2. Develops reciprocity and cooperation among students: Learning is enhanced when it is more like a team 
effort than 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. 

3. Encourages active learning: Learning is not a spectator sport.  Students do not learn much just by 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 experience an dapple it to their daily lives.  
They must make what they learn part of themselves 

4. Gives prompt feedback: 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 y have learned, what they still need to know, and how to assess themselves 

5. Emphasizes time on task:  Time plus energy equals learning.  There is no substitute for time on task.  
Learning to use one’s time well is critical for students and professionals alike.  Students need help in learning 
effective time management.  Allocating realistic amounts of time means effective learning for students and 
effective teaching for faculty.  How an institution defines time expectation for students, faculty, 
administrations, and other professional staff can establish the basis of high performance for all. 

6. Communicates high expectations:  Expect more and you will get more.  High expectation are important for 
everyone – for the poorly prepared, for the unwilling to exert themselves, and for the bright and well 
motivated.  Expecting students to perform well becomes a self-fulfilling prophecy when teachers and 
institutions hold high expectations for themselves and make extra efforts.  However, make expectations are 
reasonable and appropriate and by no means do high expectations mean “learning more stuff”. 

7. Respects diverse talents and ways of learning:  There are many roads to learning.  People bring different 
talents and styles of learning to college.  Brilliant students in the classroom maybe all thumbs in the lab.  
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. 
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Appendix 2: Bloom’s Taxonomy and associated verbs 

Asking students to think at higher levels, beyond simple recall, is an excellent way to stimulate 
students' thought processes. Different types of questions require us to use different kinds or levels of 
thinking.  

See a list of verbs for use in lesson plans and discussion questions that correlate to Bloom's levels of 
thinking. 

According to Bloom’s Taxonomy, human thinking skills can be broken down into the following six 
categories.  

1. Knowledge: remembering or recalling appropriate, previously learned information to draw out 
factual (usually right or wrong) answers. Use words and phrases such as: how many, when, 
where, list, define, tell, describe, identify, etc., to draw out factual answers, testing students' 
recall and recognition.  

2. Comprehension: grasping or understanding the meaning of informational materials. Use words 
such as: describe, explain, estimate, predict, identify, differentiate, etc., to encourage students 
to translate, interpret, and extrapolate.  

3. Application: applying previously learned information (or knowledge) to new and unfamiliar 
situations. Use words such as: demonstrate, apply, illustrate, show, solve, examine, classify, 
experiment, etc., to encourage students to apply knowledge to situations that are new and 
unfamiliar.  

4. Analysis: breaking down information into parts, or examining (and trying to understand the 
organizational structure of) information. Use words and phrases such as: what are the 
differences, analyze, explain, compare, separate, classify, arrange, etc., to encourage students 
to break information down into parts.  

5. Synthesis: applying prior knowledge and skills to combine elements into a pattern not clearly 
there before. Use words and phrases such as: combine, rearrange, substitute, create, design, 
invent, what if, etc., to encourage students to combine elements into a pattern that's new.  

6. Evaluation: judging or deciding according to some set of criteria, without real right or wrong 
answers. Use words such as: assess, decide, measure, select, explain, conclude, compare, 
summarize, etc., to encourage students to make judgements according to a set of criteria.  

Note: In some cases Synthesis and Evaluation positions are switched. Regardless, they still 
represent the highest levels of cognitive learning 
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Level Verbs 
Knowledge Count, Define, Describe, Draw, Enumerate, Find, Identify, Label, List, 

Match, Name, Read, Recall, Recite, Record, Reproduce, Select, Sequence, 
State, Tell, Quote, View, Write 

 
 

Comprehend Classify,  Cite, Conclude, Convert, Describe, Discuss, Estimate, Explain, 
Generalize, Give examples, Illustrate Interpret, Locate, Make sense of, 
Paraphrase, Predict, Report, Restate, Review, Summarize, Trace, 
Understand 

Apply Act, Administer, Articulate, Assess, Change, Chart, Choose, Collect, 
Compute, Construct, Contribute, Control, Demonstrate, Determine, 
Develop, Discover, Dramatize, Draw, Establish, Extend, Imitate, 
Implement, Interview, Include, Inform, Instruct, Paint, Participate, 
Predict, Prepare, Produce, Provide, Relate, Report, Select, Show, Solve, 
Transfer, Use, Utilize 

Analyze Break down, Characterize, Classify, Compare, Contrast, Correlate, 
Debate, Deduce, Diagram, Differentiate, Discriminate, Distinguish, 
Examine Focus, Illustrate, Infer, Limit, Outline, Point out, Prioritize, 
Recognize, Research, Relate, Separate, Subdivide 

Synthesize Adapt, Anticipate, Categorize, Collaborate, Combine, Communicate, 
Compare, Compile, Compose, Construct, Contrast, Create, Design, 
Develop, Devise, Express, Facilitate, Formulate, Generate, Incorporate, 
Individualize, Initiate, Integrate Intervene, Invent, Make up, Model, 
Modify, Negotiate, Organize, Perform, Plan, Pretend, Produce, Progress, 
Propose, Rearrange, Reconstruct, Reinforce, Reorganize 
Revise, Rewrite, Structure, Substitute, Validate 

Evaluate Appraise, Argue, Assess, Choose, Compare & Contrast, Conclude, 
Criticize, Critique, Decide, Defend, Evaluate, Interpret, Judge, Justify, 
Predict, Prioritize, Prove, Rank, Rate, Reframe, Select, Support,  
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Appendix 3: Guidelines to writing Multiple Choice Questions  
(adapted from the National Board of Medical Examiners guidelines) 

 

Overview 

These guidelines focus on how to write high-quality, multiple choice questions (MCQ) that assess acquisition of 
foundational knowledge, interpretation of data, and application of data and knowledge to therapeutic decision-
making.  In order for a test question to be a “good” one it must satisfy two essential criteria.  First, the test 
question must address important content. Second, items that effectively assess critically important topics MUST 
be well structured, avoiding flaws that benefit the test-wise examinee or confuse the well prepared learner.  
Avoiding irrelevant difficulty, i.e. rigor imposed emphasis on trivial detail or a confusing exam structure rather 
than the intellectual challenge of the assessment items, must be achieved in order for test questions to generate 
valid scores. 

There are several categories of MCQ questions, the most common of which are true/false and the single item 
correct formats.  This description will focus on questions with a single correct item.  One-best-answer questions 
consist of a stem (e.g., a clinical case presentation) and a lead-in question, followed by a series of choices, 
typically one correct answer and 4 distracters (although research suggests little difference between 2, 3, and 4 
distractors).  All the distractors, that is the incorrect options, may not be totally wrong but are less correct or 
complete than the “keyed answer” (i.e., there is a continuum from the ‘best answer’ to the ‘poorest answer’). 

Quick Summary on writing MCQ 
• Make sure the item can be answered without looking at the options OR that the options are 100% true or 

false 
• Include as much of the item as possible in the stem; the stems should be long and the options short. 
• Avoid superfluous information 
• Avoid “tricky” and overly complex items 
• Write options that are grammatically consistent and logically compatible with the stem; list them in logical 

or alphabetical order.  Write distractors that are plausible and of similar length as the answer 
• Avoid using absolutes such as ‘always’, ‘never’, and ‘all’ in the options; avoid using vaguer terms such as 

‘usually’ and ‘frequently’ 
• Avoid negatively phrased items (e.g., those with ‘except’ or ‘not’ in the lead-in).  If you must use negative 

stem, use only short (preferable single word) options.  Absolutely avoid double negatives. 
• And most important of all: Focus on important concepts, don’t waste time testing trivial facts 

Basic Rules for writing MCQ: 

1. Each item should focus on an important concept, typically a common clinical problem.  Don’t waste testing 
time with questions assessing knowledge of trivial facts.  Focus on problems that would be encountered in 
real life for new practitioners or young scientists (and not situations for tenured clinicians).  Avoid trivial or 
overly complex questions 

2. Most items should assess application of knowledge, not recall of an isolated fact.  The item stems may be 
relatively long; the options should be short.  Clinical vignettes provide a good basis for a question.  For 
clinical sciences, each should begin with the presenting problem of a patient, followed by the history, 
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physical findings, result of diagnostic studies, initial treatment, etc.  Vignettes may include only a subset of 
this information but the information should be provided in this specified order.  For basic sciences, patient 
vignettes may be very brief; “laboratory vignettes” are also appropriate. 

3. The stem of the item must pose a clear question, and it should be possible to arrive at an answer with the 
options covered.  To determine if the question is focused, cover up the options and see if the question is 
clear and if the examinees can pose an answer based only on the stem. 

4. All distractors (i.e., incorrect options) should be homogenous.  They should fall into the same category as 
the correct answer (e.g., all diagnoses, test, treatments, medications, dosages).  Avoid using “double 
options” (e.g., do W and X; do Y because of Z) unless the correct answer and all the distracters are double 
options.  All distractors should be plausible, grammatically consistent, logically compatible, and of the same 
relative length as the correct answer.  Order the options in logical order or in alphabetical order. 

5. Avoid technical item flaws that provide special benefit to test-wise examinees or that pose irrelevant 
difficulty. 

6. Do NOT write any questions of the form “Which of the following statements is correct?” or “Each of the 
following statements is correct EXCEPT.”  These questions are unfocused and have heterogenous options.  
These suffer from the same problem as true/false questions, if options cannot be rank-ordered on a single 
continuum, the examinee cannot determine either the “least” or the “most” correct answer.   

Flaws to Avoid 

1. Grammatical cues: one or more distractors don’t follow grammatically from the stem 
2. Logical cues: a subset of the options are collectively exhaustive 
3. Absolute terms: terms such as “always” or “never” are used in options 
4. Long correct answer: correct answer is longer, more specific, or more complete than other options 
5. Word repeats: a word or phrase is included in the stem and in the correct answer 
6. Convergence strategy: the correct answer included the most elements in common with other options 
7. Options are long, complicated, or double: Stems contains extraneous reading, but, more importantly, the 

options are very long and complicated.  Trying to decide among these topics requires a significant amount of 
reading because of the number of elements in each option.  This can shift what is measure by an item from 
content knowledge to reading speed. 

8. Numeric data are not stated consistently 
9. Frequency terms in the topics are vague (e.g., rarely, usually): vague terms are not consistently defined or 

interpreted even by experts. 
10. Language in the options is not parallel; options are in an illogical order 
11. “None of the above” is used as an option: The phrase ‘None of the above’ is problematic in items where 

judgment is involved and where the options are not absolutely true or false  
12. Items that are “tricky” or unnecessarily complicated 

Example Stems 
1. A (patient description) has (history findings) and is taking (medications). Which of the following medications 

is the most likely cause of his (one history, PE or lab finding)? 
2. A (patient description) is currently on (specific medication). Which of the following conditions is most likely 

to occur? 
3. A (patient description) has (symptoms, signs, or specific disease) and is being treated with (drug or drug 

class). The drug acts by inhibiting which of the following (functions, processes)? 
4. A (patient description) has (abnormal findings). What would the most appropriate (drug therapy)? 
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5. A (patient or group description) became ill with (symptoms and signs). Which of the following (organisms, 
agents) is most likely to be the cause? 

6. A (patient description) has (symptoms and signs). Exposure to which of the (toxic agents) is the most likely 
cause? 

7. Which of the following is the most likely mechanism of the therapeutic effect of this (drug class) in patients 
with (disease)? 

Sample Lead-ins and Option Lists 
1. Which of the following is (abnormal)? 

Options sets could include sites of lesions; list of nerves; list of muscles; list of enzymes; list of hormones; 
types of cells; list of neurotransmitters; list of toxins, molecules, vessels, spinal segments. 

2. Which of the following findings is most likely? 
Options sets could include list of laboratory results; list of additional physical signs; results of microscopic 
examination of fluids, serum levels. 

3. Which of the following is the most likely cause? 
Options sets could include list of underlying mechanisms of the disease; medications that might cause side 
effects; drugs or drug classes; toxic agent. 

4. Which of the following should be administered? 
Options sets could include drugs, vitamins, amino acids, enzymes, hormones. 

Template for Adverse Effects Pharmacology – "Guess My Drug" 
Item Stem (Patient Vignette): (Describe a patient with adverse drug effect) 
Lead-In: Which of the following drugs has the patient most likely been taking? 
Options: (List of drugs) 

Template for Site/Mechanism of Action Items – Pharmacology 
Item Stem (Patient Vignette): (Describe a patient who requires pharmacotherapy) 
Lead-In: A drug with which of the following sites/mechanisms of action 
Options: (List of mechanisms of action) OR (List of sites of action) 
 

Template for Integrative Indications Items: Microbiology/Pharmacology 
Item Stem (Patient Vignette) (Describe a patient with a problem) 
Lead-In: Infection with which of the following pathogens is most likely? 
Options: (List of pathogens) 
or 
Lead-In: Administration of which of the following drugs is most appropriate? 
Options: (List of drugs) 

Template for Integrative Physiology/Pharmacology Items 
Item Stem (Patient Vignette): (Describe a patient with a problem) 
Lead-In: Administration of a drug aimed at achieving which of the following effects is most appropriate? OR 
Administration of {specific drug} is most likely to have which of the following effects? 
Options: (List of physiological effects) 
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Appendix 4: Facilitating Instructional Alignment 

ABCDs of Writing Objectives 

• A-Audience: The who. "The student will be able to…"  
• B-Behavior: What a learner is expected to be able to do or the product or result of the doing. The behavior or product 

should be observable.  
• C-Condition: The important conditions under which the performance is to occur.  
• D-Degree: The criterion of acceptable performance. How well the learner must perform in order for the performance 

to be considered acceptable.  

The following are NOT observable or measurable objectives 
• Appreciate the beauty of the heart 
• Really understand the Kreb Cycle  
• Be familiar diabetes 
• Understand the process of writing SOAP notes  
• Enjoy speaking Spanish 
• Change a patient’s treatment plan 
• Learn about half-life 

 
Now put your learning objective with the assessment (how do you know students achieve it – use Assessment Basics 
material to help) and the instructional approach you will use to help students achieve that goal 
Learning Objective Assessment  Instructional Approach 
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Appendix 5: Writing Critical Thinking Questions 
 

• What questions does this information answer?  
• What questions were not asked? 
• What questions do you wish had been asked but were not? 
• How do you know the information is correct, objective, complete? 
• What options were not considered? 
• What might happen if each option had been chosen? 
• What are some alternative ways to do this? 
• What are all the different features/properties of this you can see or find? 
• What connections can you find between this and other things? 

 
Generating Thoughtful Questions 
1. Select a Topic 

a. Rich enough detail, depth of detail, implications and interconnections and relationships inside and 
outside of area 

b. Open to diverse interpretation and methods of inquiry 
c. Capable of being entered at any variety of points 
d. Requires guidance of an instructor 
e. Is one that instructors are likely to spend lots of time on instead of rushing through it 
f. Contributes to the development of meaningful and significant key ideas, explanation, principles, 

concepts, and generalizations 
g. Can be learned about in the context of realistic problems 
h. Fits into the overall curriculum and course 

2. Begin at the global level 
a. Focuses on big-picture 
b. Focus on ill-defined rather than precisely delineated topics 
c. Requires students to pose and then answer numerous subordinate questions as they seek to define 

and probe the initial question and implications 
3. Word the question provocatively 

a. Helps invite student engagement; questions that present unusually, unanticipated, or 
unconventional points of view bother people, agitate thinking, spark curiosity, and demand 
response 

4. Engage the students 
a. Focus on the ‘non-present’ – predicting or planning future conditions or events, reconstructing past 

events 
b. Have student reflect about questions before they attempt to answer them or before examining the 

answers they generate 
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Responding to Students 
• Remain silent 
• Signal acceptance of the student assertions by paraphrasing, by a friendly facial expression, by writing 

responses on the board/computer 
• Draw out and have students clarify fuzzy or ill-articulated assertions. 
• Probe or seek elaboration 
• Ask students to ask questions of the data, each other and instructors 
• Ask for additional information or evidence 
• Seek evidence that might negate or support assertion 
• Facilitate  
• Use time for telling when information is missing 
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Appendix 6: Assessment Basics  
(adopted from MTSN Generic Centre)

The three main purposes of assessment are: 
1. to give a license to proceed to the next stage or 

to graduation; 
2. to classify the performance of students in rank 

order; 
3. to improve their learning. 

These purposes may overlap or conflict. A common 
error is to use an assessment task for one set of 
purposes and then assume that the results from it are 
appropriate for other purposes. For example, 
reflective diaries or records of achievement can be 
useful during the process of learning but if they are 
used to make judgments or recommendations for 
employment then students may be reluctant to report 
honestly their thoughts and feelings. When 'license to 
proceed' is a key concern, the assessment tasks should 
be based on core knowledge and skills and the 
pass/fail threshold should be absolutely secure. If the 
primary purpose of assessment is to place the 
students in rank order, the assessment tasks should be 
designed to differentiate the capabilities of a wide 
range of students. 

Purposes are related to summative and formative 
assessment. Summative assessment contributes to the 
marks for a module, level or degree. Formative 
assessment provides feedback to students during the 
course so they have opportunities to improve. Clearly 
formative assessment overlaps with feedback in 
learning. Course work assessment is usually both 
summative and formative. It is supposed to give 
feedback and count towards the final profile of marks. 
When this happens, the in-course assessment 
becomes part of a multiple point summative 
assessment. Heavy assessment loads and other 
commitments may tempt us to provide perfunctory 
feedback. 

Some principles of assessment 
The key principles of assessment are: 
• assessment shapes learning so if you want to change 

learning then change the assessment method; 
• match the assessment tasks to the learning 

outcomes; 

• match the criteria to the task and learning 
outcomes; 

• keep the criteria simple; 
• be fair, reliable and valid in your marking; 
• provide meaningful, timely feedback. 
 
Common weaknesses 
• the tasks do not match the stated outcomes; 
• the criteria do not match the tasks or outcomes; 
• the criteria are not known to students; 
• students do not understand the criteria; 
• overuse of one mode of assessment such as written 

examinations, essays, or closed problems; 
• overload of students and staff; 
• insufficient time for students to do the assignments; 
• too many assignments with the same deadline; 
• insufficient time for staff to mark the assignments or 

examinations; 
• absence of well defined criteria so consistency is 

difficult to achieve; 
• unduly specific criteria which create a straitjacket for 

students and make marking burdensome for 
lecturers; 

• inadequate or superficial feedback provided to 
students; 

• wide variations in marking between modules and 
assessors and within assessors (self consistency); 

• variations in assessment demands of different 
modules. 

 
Designing assessments 
Seven questions that lecturers might ask when 
designing an assignment or written paper are: 
 

1. What are the outcomes to be assessed? 
 

2. What are the capabilities/skills (implicit or explicit) in 
the outcomes? 

 

3. Is the method of assessment chosen consonant with 
the outcomes and skills? 

 

4. Is the method relatively efficient in terms of student 
time and staff time? 

 

5. What alternatives are there? What are their 
advantages and disadvantages? 

 

6. Does the specific assessment task match the 
outcomes and skills? 

7. Are the marking schemes or criteria appropriate?
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Methods of Assessment  
Cases and open 
problems 

Have potential for measuring application of knowledge, analysis, problem-solving and evaluative skills. Short 
cases are relatively easy to design and mark. Design of more complex cases and their marking schemes are 
more challenging to design and develop. Marking for grading and feedback are about as fast as essay marking. 

Computer-based 
assessment 

Much talked about. Usually software such as Question Mark will be used to format multiple choice questions, 
mark and analyze results. Wider range of graphics and simulations can be used. Optical Mark readers can be 
used - but allow for some students not marking the items clearly. Time consuming to set but marking very 
fast. Reliability is high but validity (match with outcomes) needs careful attention. 

Direct Observation Useful for immediate feedback, for developmental purposes and for estimating performance -providing a 
simple, structured system is used. The presence of the observer can change the performance so the method 
should be handled sensitively. Impressionistic observation can be useful if supported by constructive 
feedback. Can be used by a group of peers to provide feedback as well as assessment. Intensive, lengthy 
training is required for high reliability if detailed checklists are used. Reliability, validity and manageability are 
fairly high when structured observation is used. 

Essays A standard method. There are several types of essays that test different styles of writing types of thinking. 
Measures understanding, synthesis and evaluation, providing you ask the right questions. Relatively easy to 
set. Marking for grading based on impressionistic marking is fast. Marking for feedback can be time-
consuming. Keep the criteria simple. Variations between assessors can be high - and so can variations of the 
Assessor. 

Learning logs/ diaries Wide variety of formats ranging from an unstructured account of each day to a structured form based on 
tasks. Some training in reflection recommended. Time-consuming for students. Requires a high level of trust 
between assessors and students. Measuring reliability is difficult. May have high validity if structure matches 
learning outcomes. 

Mini-practicals A series of mini-practicals undertaken under timed conditions. Potential for sampling wide range of practical, 
analytical and interpretative skills. Initial design is time-consuming. Some if not all of the marking can be done 
on the spot so it is fast. Feedback to students is fast. Reliable but training of assessors is necessary. 

  Modified Essay 
Questions (MEQs) 

A sequence of questions based on a case study. After students have answered one question, further 
information and a question are given. The procedure continues, usually for about one hour. Relatively easy to 
set. May be used in teaching or assessment for developmental or judgmental purposes. Can be computer - or 
paper-based. Can encourage reflection and analysis. Potentially high reliability, validity and manageability. 

Multiple Choice 
Questions (MCQs) 

A standard method. Can sample a wide range of knowledge quickly. Has potential for measuring 
understanding, analysis, problem solving skills and evaluative skills. Wide variety of formats from true/false to 
reason assertion. More complex formats not recommended: they confuse students unnecessarily and they are 
time-consuming to design. More demanding MCQs require more time to set. Better ones are based on case 
studies or research papers. Easy to mark and analyse results. Useful for self-assessment and screening. 
Potentially high reliability, validity and manageability. Feedback to students is fast. Danger of testing only 
trivial knowledge. To save time, look for banks of items on the Net or in US text books. A team of assessors, 
working to the same learning outcomes, can brainstorm and produce several questions in an afternoon. 

Orals Tests communication, understanding, capacity to think quickly under pressure and knowledge of procedures. 
Feedback potential. Marking for grading can be fast but some standardization of interview procedure is 
needed to ensure reliability and validity. 

Objective Structured 
Clinical Examinations 
(OSCEs) 

Initially used in medicine but can be used in business, legal practice, management, psychology, science 
courses and social work. Particularly useful for assessing quickly practical and communication skills. Fairly hard 
to design and organize, easy to score and provide feedback. Could be used in induction phase to estimate key 
practical skills. Group OSCEs useful for teaching, feedback and developmental purposes. OSCEs can be used 
towards the end of a course to provide feedback or to test performance against outcomes. Reliability, validity 
and manageability are potentially fairly high. Probably less labor intensive than other forms of marking but 
several assessors required at one time. Initially, they are time consuming to design - but worth the effort. 

Portfolios Wide variety of types from a collection of assignments to reflection upon critical incidents. The latter are 
probably the most useful for developmental purposes. May be the basis for orals. Rich potential for 
developing reflective learning if students trained in these techniques. Require a high level of trust between 
assessors and students. Measuring reliability is difficult. May be high on validity if structure matches 
objectives of training. 
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Poster sessions Tests capacity to present findings and interpretations succinctly and attractively. Danger of focusing unduly on 
presentation methods can be avoided by the use of simple criteria. Feedback potential: from tutor, self and 
peers. Marking for grading is fast. Use of criteria reduces variability. 

Presentations Tests preparation, understanding, knowledge, capacity to structure, information and oral communication 
skills. Feedback potential: from tutor, self and peers. Marking for grading based on simple criteria is fast and 
potentially reliable. Measures of ability to respond to questions and manage discussion could be included. 

Problems A standard method. Has potential for measuring application, analysis and problem solving strategies. Complex 
problems and their marking schemes can be difficult to design. Marking for grading of easy problems is fast. 
Marking of complex problems can be slow. Marking for feedback can be slow. Variation between markers is 
fairly low when based on model answers or marking schemes Allow for creative, valid solutions by bright 
students. 

Projects, Group 
Projects and 
Dissertations 

Good all-roundability testing. Potential for sampling wide range of practical, analytical and interpretative 
skills. Wider application of knowledge, understanding and skills to real/simulated situations. Provides a 
measure of project and time management. Group projects can provide a measure of teamwork skills and 
leadership. Motivation & teamwork can be high. Marking for grading can be time-consuming. Marking for 
feedback can be reduced through peer and self-assessment and presentations. Learning gains can be high 
particularly if reflective learning is part of the criteria. Tests methods and processes as well as end results. 
Variations between markers possible. Use of criteria reduces variability but variations of challenge of project 
or dissertation can affect reliability. 

Questionnaires and 
report forms 

A general method including a wide variety of types. Structured questionnaires get the information you want 
but semi or open-ended questionnaires may give you the information that you need. A mixture of structured 
and open-ended questions is recommended. Criterion reference grading recommended for judgmental 
purposes. Broad criteria are more reliable and valid than highly detailed criteria. Detailed criteria tempt users 
to react negatively or disdainfully. 

Reflective Practice 
Assignments 

Measures capacity to analyze and evaluate experience in the light of theories and research evidence. 
Relatively easy to set. Feedback potential from peers, self and tutors. Marking for feedback can be slow. 
Marking for grading is about the same for essays. Use of criteria reduces variability. 

Reports on Practicals A standard method. Have potential for measuring knowledge of experimental procedures, analysis and 
interpretation of results. Measure know how of practical skills but not the skills themselves. Marking for 
grading using impressions or simple structured forms is relatively fast. Marking for feedback with simple 
structured forms is faster than without them. Variations between markers, without structured forms, can be 
high. Method is often over-used. To reduce student workload and the assessment load, different foci of 
assessment for different experiments recommended. 

Self-assessed questions 
based on open 
learning(distance 
learning materials and 
computer-based 
approaches) 

Strictly speaking, a method of learning not of assessment. But could be used more widely. Self-assessed 
questions could form an integral part of Open Learning. These could be based on checklists, MCQs, short 
answer questions, MEQs and other methods. Their primary purpose is to provide feedback and guidance to 
the users. They can be used to integrate open learning and work-based learning when students are on 
placement. Reliability and validity is probably moderately high and manageability is high, in the long term, but 
low initially. 

Short answer questions A standard method. Has potential for measuring analysis, application of knowledge, problem-solving and 
evaluative skills. Easier to design than complex MCQs but still relatively slow. Marking to model answers is 
relatively fast compared with marking problems but not compared with MCQs. Marking for feedback can be 
relatively fast . 

Simulated interviews Useful for assessing oral communication skills and for developing ways of giving and receiving feedback on 
performance. Video-recorded sessions take more time but are more useful for feedback and assessment. Peer 
and self-assessment can be used. Sensitive oral feedback on performance is advisable. Assessment by simple 
rating schedule or checklist is potentially reliable if assessors, including students, are trained. 

Single Essay 
Examination 

Three hours on prepared topic. Relatively easy to set but attention to criteria needed. Wider range of ability 
tested including capacity to draw on a wide range of knowledge, to synthesis and identify recurrent themes. 
Marking for feedback is relatively slow. Marking for grading is relatively fast providing the criteria are simple. 

Work based 
Assessment 

Variety of methods possible including learning logs, portfolios, projects, structured reports from supervisors 
or mentors. Important to provide supervisors and mentors training in the use of criteria. Work experiences 
can be variable so reliability can be low. Validity, as usual, is dependent upon clear learning outcomes. 
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Appendix 7: Making Better Use of PowerPoint 
 
 Marketing Education Review, vol. 21, no. 2 (summer 2011), pp. 151–162. 
Class Session Goal Appropriate for PowerPoint? Rationale 

Class Organization Housekeeping No 
Announcements better done as narration because if put in 
a slide it results in reading slides and the need to change for 
each semester/each class section. 

Sell/Motivate, Transfer Topic Passion Yes Can include provocative questions or links to multimedia. 

Connect Topic with Knowledge in Long-
Term Memory Yes 

Slides can show basic concept relationships with previously 
learned material while visual summary handouts can be 
used for more complex connections. 

Disseminate Lengthy Information  No Large amounts of information are not appropriate for slides 
but better distributed as handouts. 

Disseminate Short Information Yes Can easily be included on a slide with relevant visuals using 
learning theory principles.  

Clarify Concepts  Yes Can be used to prompt discussion or application activity. 

Constructivist Learning Yes Slide, handout, or words on whiteboard can draw students 
into evaluation and questioning modes. 

Evaluate Learning Yes 
Clicker response–type slides evaluate knowledge; other 
more provocative questions can evaluate higher levels of 
learning 

Model Good PowerPoint Presentations Yes Students need to learn how to give good presentations, and 
they are learning by watching the instructor’s slide shows 
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Appendix 8: What Not To Do with Active Learning 
(Adopted from www.cwsei.ubc.ca Carl Wieman) 
 
 Don’ts Comments 
1  Don't use active learning without giving 

students insight into why you are 
teaching this way  

It's important that students feel that the active learning techniques you are 
using are to their benefit. Some instructors will explain to their students 
why they are teaching this way (e.g., that research shows that people learn 
much more when they are actively engaged...), and others will engage 
students in discussion about their experience in a particular activity. If you 
don't address this, students may conclude that you are using less effective 
techniques or that you are experimenting on them; this can cause 
resentment and low engagement. It is also good to briefly remind students 
of the benefits periodically during the term.  

2  Don’t immediately tell the students the 
answer and/or explanation  

It is usually best to let the students discuss, and then have them share their 
reasoning with the class.  

3  Don’t leave activities unresolved  It is important for the students to hear your expert perspective and 
reasoning. The activity has prepared them to learn from your explanation. 
Even if you think all the important aspects have come out in the class 
discussion and/or a large fraction of the students have the correct answer, 
it is important for you to do a clear and explicit follow-up.  

4  Don’t forget to make students 
accountable  

Some approaches to building in accountability are: Have the students turn 
something in (such as a worksheet with all the group members’ names on 
it), use some clicker questions at key points and/or to follow-up on the 
activity, have random (or all) groups present their results, etc.  

5  Don’t have an activity that is not clearly 
targeting specific learning goals  

Activities take time, and therefore should be targeted to important 
learning goals.  

6  Don’t overlook motivation  People are much more willing to expend effort if they are intrinsically 
motivated to do so. It is good to set an activity in a motivating context (e.g. 
a context that is interesting and relevant to the students).  

7a  Don’t stay in one location of the room 
during group discussions  

By circulating around the room, you can get a better sense of student 
thinking about the topic (particularly their difficulties and/or 
misconceptions), and also encourage them to engage in the activity.  

7b  Don’t spend too much time with one 
student or group during an activity  

Instructors can easily lose track of time when talking with students. This 
has 2 detrimental effects: you don’t get the benefits of circulating around 
the room (7a), and many students may become disengaged.  

8a  Don’t give too many instructions at 
once and/or make an activity overly 
complicated  

While it is good to make an activity cognitively challenging, introducing too 
many complications at once adds cognitive load and will confuse and 
distract students from concentrating on the main goals.  

8b  Don’t make the activity too easy  Trivial clicker questions or activities that have students blindly following 
steps or repeating memorized facts are a waste of time. Make activities 
sufficiently challenging so that most students need to discuss and use 
reasoning to complete them. Consider adding “bonus” questions or 
problems to keep the high achieving students engaged.  

9  Don’t expect things to go perfectly the 
first time you run an activity  

If you are running an activity that is new to you, or with a significantly 
different group of students, it often will not go as planned. Be flexible and 
modify the activity as needed for the next time. If possible, it is very helpful 
to test activities in advance with a small group of students and/or discuss it 
with teaching assistants and other instructors.  
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10  Don't bite off more than you can chew  Don’t try to do more new things in the course than you have time and 
resources to prepare. You can end up feeling overwhelmed and 
discouraged. Also, students are usually quite tolerant of an activity that 
does not go perfectly (#9), but far less tolerant when instructor is obviously 
disorganized and poorly prepared.  

11  Don’t forget to clearly indicate the start 
of an activity  

Students will often wait for a signal before starting an activity. Instructors 
can be expecting the students to start discussing in groups, without 
realizing the students are waiting for a “Go” signal.  

12  Don’t lock into a rigid timeline  It’s important to be flexible. It is hard to predict the time needed for an 
activity. Cutting off an activity too soon will leave students frustrated, and 
going too long will bore students and waste time. Don’t use a timer for 
cutting off clicker responses, instead rely on your judgment.  

13  Don’t wait for every student or group to 
finish  

Apply the “75% rule” for clicker votes. If 75% of the students have clicked 
in, announce that you will be closing to vote soon (e.g. in 10 seconds). For 
any group activity, you can get a sense of students’ progress as you 
circulate. In longer activities, it is good to have check points where you 
bring the class into sync.  

14  Don’t attach high stakes to activities  Accountability is necessary, but assigning a large amount of marks for 
correctness causes students to seek the “right” answer without worrying 
about why it is right. Instructors typically give participation points for 
students who did the activity. If you give marks for correctness, keep this 
at a low level.  

15  Don’t embarrass individuals  Be careful in how you react to student statements, particularly if they say 
something wrong. When calling on individuals, it often is more 
comfortable for them if you ask them for their group’s reasoning.  

16  Don’t get stuck using only one strategy  In order to achieve different types of goals, use a variety of types of 
activities; if you use clickers, use a variety of question types. Design 
activities to elicit student reasoning.  

17  Don’t make comments in advance 
about the difficulty of activity  

Saying things like “I think everyone knows this” or “This should be an easy 
one” – you are just making them feel stupid if they don’t think it’s easy. 
Also, if you think it is very easy, why use class time on it?  

18  Don’t rely too much on comments by 
individual students, or solely on student 
self-reports about their learning  

When there are a few outspoken students, it is very easy to jump to the 
conclusion that their views are representative of the entire class, but that’s 
often not the case. Use surveys of the entire class or more extensive 
sampling. Also, student self-reports of what and how they are learning are 
often inaccurate. Although you should not ignore self-reports, before 
acting on them you should confirm with other evidence.  

19  Don’t be afraid of a silent moment  Students need time to think after being asked a challenging question.  
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Appendix 9: Should I change the way I teach  
 
Why do this activity? 
Understanding the risk / benefits of instructional change can help you think about how to better design 
effective courses, experiences, and lesson plans and invest your time 
 
What are the things to consider when changing my practice? 
1. Which of my (my course's, department's, institution's) most important questions, issues, or problems would 

I hope to address with this change? 
2. Imagining I had already implemented the change, what would I predict the results/outcomes would be? 
3. If the results were as I've predicted, would anyone besides me be interested? Who else might be interested? 

Why? 
4. Would anyone else benefit? If so, who and how? 
5. Might anyone be disadvantaged or bothered? If so, who and how? 
 
Question 

1. By the end of this conference, think of a change you want to make. Respond to the above questions. Do 
you still wish to go forward with this idea? 
a. If no, try working another idea through the process. 
b. If yes, use the next pages to "guesstimate" the likely costs and benefits of your innovation. 
c. Then complete the last page of what you may need to give up in order to make room to innovate. 
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How costly/difficult is the innovation you're thinking of implementing likely to be? 
 
Try to "guesstimate" the likely costs in terms of: 
 

Financial resources  Low  Med High 
Extra work required  Low  Med High 
Time required  Low  Med High 
Number of people involved Low  Med High 
Potential loss of status  Low  Med High 
Amount of resistance  Low  Med High 
Other Low  Med High 

 
A. Estimated Total Costs:  Low  Med.  High 

 
Try to "guesstimate" tile likely benefits in terms of: 
 

Financial benefits Low  Med High 
Improved learning Low  Med High 
Improved efficiencies Low  Med High 
Number of people who benefit Low  Med High 
Potential rise of status  Low  Med High 
Amount of good will Low  Med High 
Other Low  Med High 

 
B. Estimated Benefits:  Low   Med.  High 

 
 

DIRECTIONS: Thinking about the research findings, examples of good practice, caveats and guidelines 
you've heard and seen at this workshop, are there any current activities or practices you're willing to 
consider giving upon substantially limiting? In other words, what current efforts might you sacrifice to 
make room for more promising new ideas? 
 
Current activities that you might now consider 
giving up or limiting 

Reasons you might now consider giving up or 
limiting those activities 
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Three Next Steps* 
Before leaving this session, identify three practical next steps that you can realistically take to capitalize 
on what you've learned through this workshop. 
 
Identify one positive, non-burdensome step you can take in the next week or so; a second step 
you can take in the next month; and another to take before the beginning of next term .. 
 

1.  

2.  

3.  
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Appendix 10: Guidelines for Student time 
Credit Hour (as recommended for financial aid reasons) An amount of work represented in intended 
learning outcomes and verified by evidence of student achievement that is an institutionally 
established equivalency that reasonably approximates not less than: 

1. One hour of classroom or direct faculty instruction and a minimum of two hours of out-of-class 
student work each week for approximately fifteen weeks for one semester or trimester hour of 
credit, or ten to twelve weeks for one quarter hour of credit, or the equivalent amount of work 
over a different amount of time; or 

2. At least an equivalent amount of work as required in paragraph (1) of this definition for other 
academic activities as established by the institution, including laboratory work, internships, 
practica, studio work, and other academic work leading to the award of credit hours. 
 

 Course Type  Unit Value Lecture Hours per Lab Hours 
per 

By Arrangement 
Hours per 

Homework 
Hours per 

  Week Sem Week Sem Week Sem Week Sem 
Lecture only courses; homework required.  
Lecture  1 unit  1  16   2  32  
Lecture  2 units  2  32   4  64  
Lecture  3 units  3  48   6  96  
Laboratory only courses; no homework or other outside work.   
Lab  1 unit  3  48   
Lab  0.5 unit  1.5  24   
Courses with by arrangement lab hours; homework required to make up the difference.  
Lecture (w/ by arr)  1 unit  1  16  2  32  
Lecture (w/ by arr)  1 unit  1  16    1 16  1  16  
Lab (all by arr)  1 unit   3 48  
Lecture (w/ by arr)  3 units  3  48   2  32  4  64  
Lecture  1.5 units  1.5  24   2  32  1  16  
 
Suggested maximum = 3 hours of out-of-class instruction per every hour of in class or direct faculty 
instruction each week 

• 16 in-class hours (typical semester workload) + 32 out-of-class hours = 48 hours of work per week 
• 16 in-class hours (typical semester workload) + 48 out-of-class hours = 64 hours of work per week 

Suggested Accounting rules for a “Flipped” Class 
• Pre-class preparation: pre-class time to in-class time =  0.67:1 or 1:1 (e.g., 50 min class = 35 min to 50 

min of preparation time) 
• Study time factor 2 -5X reading or viewing time to organize, study, review (e.g., 15 minute video or 2000 

words of reading = 30 min study time or 45 minute total time (15 min to read or watch, 30 min to study) 
• Reading speed for comprehension 140 to 200 words per minute 
• Post-class, Projects, Homework: factor 3 to 5X to complete the assignment compared to an expert.  If 

you can write a paper in 20 minutes, it will take a student 60 to 100 minutes to do it.  
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Appendix 11: Critical Thinking Worksheet 
Critical Thinking: Making an Argument Worksheet 

Adopted from Halpern, D. Thought and Knowledge, 5th Edition. 

1. State your conclusion: 

2. Give 3 reasons (or some other number) that 
supports your conclusion Rate each reason 

A) 
weak moderate strong very strong 

B) 
weak moderate strong very strong 

C) 
weak moderate strong very strong 

 
3. Give 3 counterarguments (or some other 

number) that weaken your conclusion.  
Rate how much each counterargument weakens the 
conclusion 

A) 
Little Moderate Much Very Much 

B) 
Little Moderate Much Very Much 

C) 
Little Moderate Much Very Much 

 
4. List any qualifiers (limitations on the reasons for or against)  
 

5. List any assumptions 
 

6. Are your reasons and counterarguments directly related to your conclusion 
 

7. What is the overall strength of your argument Weak Moderate Strong Very Strong 
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Appendix 12: Summary of Strategies 
 from Koedinger et al., Instructional Complexity and the Science to Constrain It Science, 342 (6161)2013 

 Principle Description of Typical Effect 

M
em

or
y/

Fl
ue

nc
y Spacing practice across time > mass practice all at once 

Scaffolding Sequence instruction toward higher goals > no sequencing 
Exam expectations Students expect to be tested > no testing expected 
Testing Quiz for retrieval practice > study same material 
Segmenting Present lesson in learner-paced segments > as a continuous unit 
Feedback Provide feedback during learning > no feedback provided 

   

In
du

ct
io

n/
Re

fin
em

en
t 

Pretraining Practice key prior skills before lesson > jump in 
Worked example  Worked examples + problem-solving practice > practice alone 
Concreteness fading Concrete to abstract representations > starting with abstract 
Guided attention Words include cues about organization > no organization cues 
Linking Integrate instructional components > no integration 
Goldilocks Instruct at intermediate difficulty level > too hard or too easy 
Activate 
preconceptions 

Cue student's prior knowledge > no prior knowledge cues 

Feedback timing Immediate feedback on errors > delayed feedback 
Interleaving Intermix practice on different skills > block practice all at once 
Application Practice applying new knowledge > no application 
Variability Practice with varied instances > similar instances 

   

Se
ns

e-
m

ak
in

g/
U

nd
er

st
an

di
ng

 

Comparison Compare multiple instances > only one instance 
Multimedia Graphics + verbal descriptions > verbal descriptions alone 
Modality principle Verbal descriptions presented in audio > in written form 
Redundancy Verbal descriptions in audio > both audio & written 
Spatial contiguity Present description next to image element described > separated 
Temporal contiguity Present audio & image element at the same time > separated 
Coherence Extraneous words, pictures, sounds excluded > included 
Anchored learning Real-world problems > abstract problems 
Metacognition Metacognition supported > no support for metacognition 
Explanation Prompt for self-explanation > give explanation > no prompt 
Questioning Time for reflection & questioning > instruction alone 
Cognitive dissonance Present incorrect or alternate perspectives > only correct 
Interest Instruction relevant to student interests > not relevant 
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