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1 Some theory

One of the most important hypotheses of Astin’s theory of student involvement [1] is that the effectiveness of
any educational policy or practice is directly related to the capacity of that policy or practice to increase student
involvement, thus increasing the amount of student learning and personal development. In addition, students who
become intensely involved in their studies experience considerable satisfaction. In a study of results of the National
Survey of Student Engagement between 2000 and 2003 from 18 baccalaureate-granting colleges and universities,
Kuh et al. [4] inferred that student engagement in educationally purposeful activities had a small but statistically
significant effect on first-year grades.

Student involvement in homework has been seen as an important factor in student achievement. In a study
published in 1989, Kaeley [3] concluded that the number of homework assignments turned in had a significant effect
on mean achievement and identified mathematics homework as a predictor of performance. In a study involving 1163
students in Spring 2008, Dame et al. [2] found that students in first-year math courses who missed more than one
graded homework were approximately two to seven times more likely to achieve less than fifty percent on the final
exam than those who missed at most one graded homework (depending on the course).

2 A study done in Math 122

When F% N% % Missed > 1 piece of work # students

Long term 25.9 8.4 34.0 598
Fall 2009 6.2 3.6 19.8 113

What happened? The findings from Dame [2] were implemented during Fall term 2009. The goal was to influence
student engagement in the class, in the hope that this would, in turn, influence student success. The suite of
interventions was comprised of a new, more readable (it was felt) textbook; more weight on the assignments and less
on the common final exam; in-class work (for a small number of marks); a deliberate attempt to create a positive,
supportive atmosphere from day one; and emails to students deemed to be “at risk” in one of the two sections of the
course.

At the end of the of September, students in Section A02 who were deemed “at risk” of failure were emailed
by the course instructor. These students had missed at least three of the nine pieces of work graded by then (one
take-home assignment and eight in-class assignments). Thirteen of the 65 students in section A02 met the criteria.
Eleven of the 65 students in section A01 also met the criteria, but were not emailed as that instructor chose not to
participate. Only three of the 13 students in section A02 responded to the message. At least two of the respondents
cited having a job as a reason for not coming to class and not getting the work done. Of the 13 students in A02 who
were contacted, one student dropped the course, two failed with an F (one for cheating on a midterm), one failed
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with an N, and the remaining nine students all passed the course (1 D, 2 C, 3 C+, 1 B-, 2 B). Of the eleven “at risk”
students in A01, eight dropped the course, two failed with an N, and one passed with a D.

The interventions appear to have had an impact on factors associated with student engagement, and in turn this
appears to have had an impact on student success. We currently have no insight into which interventions are most
important. Reaching out to students at risk seems to have paid dividends. It is possible that the more friendly
character of the textbook made it possible for students to get back on track once they were made aware that there
is a potential problem. It is also possible that there was a connection with the atmosphere the instructors sought to
create.

3 Ideas for fostering student involvement

The moral of the story is that everything matters when you’re trying to get students involved! Teaching is an
all-encompassing activity that includes classroom teaching, and also working with undergraduate research assistants,
holding office hours, advising students, working with graduate students or post-docs, and mentoring young colleagues
(and sometimes experienced ones). I think that teaching is not restricted to imparting subject knowledge. It can
include talking about how to study, how to do research, how to approach certain problems and issues, how to be a
professional, and how to balance all of the various demands and pressures people face. I can’t think of an activity
in academic life that does not touch teaching in some way. For that reason, there is no instruction set. There is a
collection of ideas that fit together in various different ways depending on the situation at hand. The whole seems
greater than the sum of its individual parts.

At a basic level, an instructor provides the environment and the framework in which learning occurs, and the
students do the learning. I see a lot of parallels with coaching adult individual sports (e.g. swimming). There is
a balancing act. In order to achieve improvement, athletes need to be pushed out of their comfort zone. However,
pushing athletes too hard, or pushing all the time, results in only the truly committed people coming back. I
think the key is to create a supportive, fun, atmosphere in which everyone is valued and accepted, to provide sound
information leading to technical improvement, and to have a solid training plan with regular informal assessments
usually through repeating a particular workout every four or so weeks – that inform everyone whether improvement
is occurring. Training sessions are individual workouts in a group context. A good group dynamic can help bring
out the best in everyone. The athletes are responsible for doing the training and reaching their personal goals. The
coach can only provide the opportunity.

The things that lead to success in teaching vary dramatically from person to person. What works for me in the
context of my experiences and personality may not work at all for someone else. A key to effective teaching is much
less any particular practice, approach, or way of running a course than it is figuring out what it is that works for
you. Each person needs to find his own voice.

Here is my translation / expansion of the previous paragraphs into the context of university teaching.

1. Respect the Basic Rules

• Show up on time and finish on time.

• Face people when you’re talking to them.

• Look at all parts of the room.

• Keep everything at an appropriate level. Try to recognize the stage in mathematical development most
students at this level should have achieved. Don’t bore students and don’t talk over their heads.

• Use the blackboard systematically from left to right. Write clearly. Include details. Finish. Students
should be able to study from what you write on the board.

• Go slowly over important points, and repeat them several times in various contexts.

• As far as possible, make sure the rules are the same for everyone

• Never forget the power imbalance.

• Remember that credibility, trust and respect are highly fragile.

.
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2. Be yourself

• Let your personality come through in class.

• Share a bit of your self, your interests and your life. It helps put a human face on the experience. Talk a
bit about what it was like when you took this class.

• Let your excitement and enthusiasm come through. Have fun in class. If you like being there, the students
will like coming. If class is an enjoyable experience, more students will attend.

• Tell the students how you’re doing. It will increase the chance that they will tell you how they are doing.

3. Care

• Make doing a good job a matter of pride. It should matter to you if students learn.

• Show an interest in your students and their lives. Find out about their academic and other experiences.
Whenever you can, talk to students who will talk to you.

• Try to make every student feel equally welcome and valued.

• Students can always tell if you’re trying, and most will appreciate the effort.

4. Be organized

• Make a lecture plan before the course starts. Think of a course as a package of 120 hours of learning,
including time spent in class, doing assignments, studying, and writing the final. Carefully fit the various
components together to achieve the goals of the course.

• Structure the course so that students have a chance to succeed.

• Stay on pace: regularly check where you are against the plan.

• Always go to class prepared with proper notes.

• Know where the course is going and regularly share that with the class. Explain it in the context of overall
goals for the course.

5. Emphasize skills and principles

• Attempt to communicate understanding, insights, techniques and process rather than imparting only facts.

• Communicate the main ideas and underlying reasons before discussing any technical details.

• Where possible, start with concrete examples before abstracting. Later, relate the abstraction back to a
variety of concrete examples.

• Try to present technical subjects as a collection of related methods, rather than a disconnected collection
of unmotivated problems that are solved by clever tricks. Try to present the methods as a tool chest, and
explain that when something new is encountered, one tries different tools (guided by experience) in the
hope that one of them will work. It may be that a new tool needs to be found.

• There is more than one way to approach things. There isn’t a right way: different ways lead to different
insights. But some ways are better than others.

• Keep coming back to effective study skills and the time necessary for careful thinking, proper understand-
ing, and mathematical development.

• Never miss the opportunity to point out life skills (e.g. problem solving, communication) that are learned
and practiced in classes, but applicable anywhere.

6. Make connections

• Emphasize how current topics fit in with earlier ones, later ones, topics from other courses, and how these
things are used in other disciplines.

• Be knowledgeable about the curriculum and programs.

• Talk about things not on the syllabus but are related to the course.
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• Relate course material to current research wherever possible.

7. Communicate

• A lecture should be a two-way exchange of information. Questions, silences, and other reactions indicate
how the class is doing. Be attentive. Ask and find out from students what inspires them, what motivates
them, what they find hard, and what is effective.

• Be open and honest in giving reasons for the way things are done, and for things that happen.

• Let students know the goals of the course and of each part, and what it is hoped that they will get in
terms of subject knowledge and skills that are useful elsewhere.

• Remember that there is no success without buy-in, and that buy-in can’t occur unless people have the
impression that they are buying-in to something positive for them.

• Make it clear the students are responsible for learning, and earning their grade.

• Answer questions directly. If you give advice, tell the whole truth.

• Be honest when making assessments. Be clear about what’s expected and required.

• Give samples to illustrate the necessary level. Don’t set your students up to fail by surprising them with
new things they should know how to do.

• Take responsibilities for your actions and mistakes, and for all aspects of the conduct of the course.

8. Be compassionate

• Keep in mind that things happen in people’s lives. Remember that students are under a lot of different
pressures.

• Try to find out what is behind a poor performance, and try to work with the student instead of punishing
him.

• Don’t make value judgements.

• Be firm about boundaries and try to know when to give someone a break.

9. Be respectful

• Not all students want to get an A+, or even make your course a priority. Some want to put all of their
energy elsewhere and just get through it. There is every shade of grey in between. Respect the decisions
they make. Accept them, even if you wish for something else. You don’t get to know the reasons unless
students trust you enough to say, assuming they know themselves. But don’t be afraid to show concern
if things seem headed in a bad direction.

• Hold students responsible for accepting the consequences of their actions.

• Learning is an individual pursuit that takes place in a group environment. Do what you can to make sure
each student has a fair and equal opportunity. Be firm that the students must respect each other, and
respect the process. Lead by example.

• Illustrate proper techniques. Remember that, usually, not a lot of good comes from illustrating mistakes,
especially ones made by people in the class.

• Don’t make yourself feel or look superior by making students look bad.

• Encourage questions on the subject matter, and also on the way the course is conducted.

10. Encourage

• Applaud any sincere effort.

• Learn 100 different ways to say ‘good job’.

• Be aware of how individual students are doing and comment on individual improvements.

• Reach out to students having difficulty.

• Reward effort. To the extent possible, bust your ass for students who are really trying.
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• Keep returning to all of the different ingredients of success.

• Tell students that you believe they’re smart and capable of doing well if they want to.

• Find something positive in every comment, question, or idea.

11. Learn

• No one has a monopoly on the right way to do things. In the beginning, we know what worked for us, and
what we assume will work for others. Experience lets us know how those assumptions play out. Students
tell us what they need, sometimes indirectly. Pay attention. Take into account what students tell you will
help. Ask colleagues what they do, and decide if aspects of some of them will work for you.

• Experiment. Try different things and hope to discover some approaches that lead to success in classes you
teach.

• Find creative ways to check for understanding (I intentionally make mistakes, pay attention what happens,
and respond based on that). Don’t just ask it is ok?. Speaking up in class is hard. Speaking up to say
you don’t understand is harder. Try working through an example with help from the class. Better, let
them try it first.

• Find out how your standards and expectations compare to the standards and expectations of 25 years
ago. If they are higher or lower, think about whether that is reasonable and justifiable.

12. Adapt

• Every student and every class is different. Seek a way to connect.

• Try to reach more students than you do. When students tell you what inspires / motivates / works / is
hard for them, try to find a way to adjust what you’re doing to take that into account.

• There are cultural changes. Don’t assume that today’s students are the same as you were.

• Accept that not everyone will like you or respond well to what you do. Find out why, and do something
constructive about it if you can.

• Be aware of your teaching style and the pitfalls it creates. For example, instructors who can explain
difficult concepts so that they seem straightforward might experience difficult in convincing the students
to practice.

• Do anything that works to foster student success. Try something new each term, and analyze its effect
objectively with as sound scientific principles as possible.

• We change with age and experience. The students are always pretty much the same age. Over time,
interactions will necessarily change. Be aware of it, embrace it, and turn experience into an advantage.

• Newton was right: for every action there is an equal and opposite reaction. When the operating conditions
change, the students’ behaviour will change. Be aware of it, and be ready to change what you do in
response. Teaching is not static. Change is ongoing. Run with it.

13. Do what is right for students

• Teaching is about what the students need, not what you need. To the extent possible, be more interested
in others’ success than in your own. Be honest with yourself about your motivations.

• Create a safe environment for practice and learning. Don’t evaluate at every opportunity. Try to give the
students a chance to practice, experiment and receive feedback without it necessarily counting towards
their grade. Find a means to provide informal assessment.

• Never miss the opportunity to go over an important topic again.

• Find creative ways to coerce students into engaging with the material both inside and outside of class.

• Get the students to talk to each other about course material.

• Build trust. Students will stay with you if they believe the program you’re selling works. Make sure that
students who do the work you suggest are rewarded for that. Say what you mean, mean what you say,
and give students a chance to succeed.
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• Be approachable.

• Accept that you are a role model, even though you may not want to be one.

• Watch for signs of personal or academic troubles. Gently ask what’s going on.

• Connect students to resources that they need to access.

• Stand up for students who need help.

• Direct students towards their individual interests and strengths. Emphasize the importance of breadth.

• Provide resources for study, and upgrading.

• Incorporate challenging, fun activities into the class. Try to break up the lecture rather than talking for
50 minutes or more.
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