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Optimizing Your Teaching Load
Abstract

The teaching responsibilities of faculty membeersvaorked out with their respective
departments and/or colleges. Teaching loads amallysfixed, but individual faculty
may have options on how to meet that load. Theyahaose more or fewer different
courses, multiple sections of an individual couesepmbination of undergraduate and
graduate classes, or a combination of face-to-fawe distance-education classes. On
the assumption that new faculty can learn fromekggerience of others, a survey was
administered to faculty from across the countrym@rily in engineering programs. The
results offer guidance on what combinations of searto request to maximize one'’s
effectiveness.

Keywords: teaching load, multi-section courses, piggybaclmdses, distance
education

1. Introduction

If asked whether it is easier to teach two sectafrthe same course, or one section of
two different courses, most new instructors woydtifor the single course. And, if
asked whether it is easier to teach a small caursdarge course, almost all would opt
for the small course. But they would not alwaysight. This paper explores some of
the reasons why.

The author of this paper draws from 30 years afttesy experience. To augment his
observations, a web-based survey was developed Gsingle Forms, and sent to three
listservs for college educators and education@aehers: the POD Mailing List, the
ACM SIGCSE Members List, and the Engineering Tetbmy listserv.

The survey received 78 responses. Of courseisthist a representative sample, but the
goal of the survey was not to determine with awgll®f certainty what most faculty
preferred, only to identify issues that faculty gldoconsider in making teaching requests.
As such, it identified dozens of considerationg thiaght bear on an instructor’s choices.

! pod@listserv.nd.edu, the listserv of the Professional and Organizational Development (POD) Network in
Higher Education; sigcse-members@acm.org, the listserv of the ACM’s Special Interest Group on
Computer Science Education; and etd-I@listproc.tamu.edu, the listserv of ASEE’s Engineering Technology
Division.
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2. Multiple sections of one course vs. single samts of multiple courses

By a margin of 74 to 3 (Figure 1), respondents g¢fibut was more work to teach a single
section of multiple courses, rather than multiglet®ns of the same course. There were
several reasons for this, which can be divided tintee categories.

B Definitely, teaching two
separate courses
Probably, teaching two separate
courses

Little difference

Probably, teaching two sections
of the same course

m Definitely, teaching two
sections of the same course

Figure 1. “Which is more work, teaching two separate cosirse
or teaching two sections of the same course?”

Advantages of teaching multiple sections of the satourse
Category 1: Time savings

Reason #1: Fewer preparation8Preparations” for teaching a class occupy th& bt

the time an instructor will spend on a course, eislg the first time it is taught.

Teaching multiple sections reduces this time iresgwvays. There is only one set of
lectures to prepare for. This saves several hoerglass the first term that one teaches a
class, and significant time, perhaps 1-2 hourslaess, for subsequent offerings.

Reason #2: Fewer homework assignmeirtgnany situations, the time it takes to
develop a homework assignment is independent afidhgber of classes or students it is
used for. This includes the time to develop thecffication, create a model solution,
and develop a grading rubric. It also includesetior grading, because as one grades
students’ work, one learns what to look out for dedelops “momentum,” that makes it
possible to grade later submissions more quicklgnversely, when there are separate
assignments for separate courses, one incursgstararhead multiple times.

Even if homework is graded automatically, it isieato set up a single assignment.
Work of students in additional sections is esséntgaaded “for free.”
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Note that what has been said about homework assigisnalso applies to labs, but
perhaps even more so, since labs tend to be nmeectbnsuming to set up than regular
homework assignments.

Reason #3: Fewer examb giving exams, vigilance is always necessaryravent
students from finding out answers from those whuk tthhe exam earlier. But, if sections
are taught back to back, the danger is minimidédut-of-class common exams are
scheduled, it is eliminated. Then a single exambmused, which will save several
hours in creating the exam, and save grading teneedl, due to lower startup overhead.

Reason #4: Less web site/LMS overhe@daching one class means only one course web
site, and only one course to set up in a learniagagement system. The same
assignments, grade weights and policies applyl seations.

Reason #5:. Fewer meetings of course stiaffmost courses, it's necessary to meet with
TA(s) once a week, and this meeting may last am. hisumulti-section courses, a single
meeting suffices.

Reason #6: Less work to “flip” or “hybridize” a aks. There’s been great interest in
“flipped” or “inverted” classes in the last threeays. Presentations of material can be
recorded for students to view at their own pachenlclass time can be used for group
inquiry exercises. The main up-front cost of ygproach is recording the video
presentations. But instructor videos can be ugedhtiltiple sections with no additional
overhead.

Category 2: Reinforcement

Reason #1: Lower cognitive loadhere is only one body of knowledge to be kept in
mind over an entire term. This makes it easieptwu$ on issues of concern about the
course. If you give a certain amount of “think &hto your teaching, focusing all of it
on one course will help you teach more reflectivaiythat course.

Reason #2. The rehearsal effedthe first time one makes a presentation, mistakes
inevitable. Practice makes perfect, and refleatingvhat you did in one section will
help you do a better job in another section. Caeeat: More practice is not always an
advantage, as we will discuss in the next section.

Reason #3: Questions from students in one seataynhelp in another section.
Presenting the material multiple times lets youeobs the reactions of different sets of
students. A student in one class may ask a quettad leads you to present the same
material better to the other class.
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Category 3: Advantages for educational research

As educators, we should be interested in improtimg we teach. That is the subject of
the SoTL (Science of Teaching and Learning) moverfidnihat has established itself in
the academy in recent years. Teaching multiplésecfacilitates the “paired section”
approach to SoTL research: Implement a particiacational innovation in one section
of a course, but not in the other(s), and measeifference in educational outcomes.
This is a more direct way of observing the effddhe innovation than if one had to
compare instructor A’s section using the innovatioth instructor B’s section that does
not use it. In the latter case, differences inlsti outcomes might be due to the
instructors’ style of teaching, experience, or aoynber of other factors. Thus, teaching
multi-section courses enables certain kinds of SaeBearch.

Advantages of teaching a single section of differenourses

Reason #1: Diminishes routinenedsectures in the second section of a class may come
across as more rehearsed. Earlier, we cited shasbeenefit, but it is not always so. The
instructor may sound less spontaneous, or everbdae of the instructors commented
that in the first delivery of any lecture, he sosififtesher.”

Reason #2: Mitigates cognitive interferend&hen teaching multiple sections, it is easy
to get confused about what was said or coveredénsection vs. in the other. This
makes it hard for the instructor to know whethétla steps for an explanation have
been covered in a previous class session, for eeammpwhether material covered on an
exam has in fact been covered in all the sectidss difficulty does not arise when
teaching multiple courses.

Reason #3: Avoids synchronization probleribe pace or sequence of topics in a class
may be influenced by the difficulties students hawrehe questions they ask. Sometimes
this prevents the instructor from covering all imded topics during a class section. But
the same questions/difficulties may not arise andther section, so the two sections get
out of sync. This exacerbates scheduling diffiesltand worsens cognitive interference.

Reason #4: Allows grading load to be staggerééhen teaching different courses with
different assignments, the instructor can arrahge that exams and major homework
assignments occur in different weeks in differemirses, which allows him/her to
balance the amount of grading work in any particuleek. When teaching multiple
sections of the same course, the grading work keswap, which means that, on average,
the students must wait longer for their graded viorke returned. Since prompt
feedback is an important factor in effective leagjilearning outcomes may suffer. This
problem can be mitigated, however, if ample TA supfs available.
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Reason #5: Facilitates shared responsibillfyyou are teaching multiple sections of a
class, you may be the only instructor teachingcthese. Then you are responsible for
all the homework, exams, and labs. To make matterse, multiple-section courses
tend to be introductory courses, where studentd teebe given more complete guidance
on how to do the projects, and are less prepardddbwith ambiguity. Any mis-
specification can lead to mass confusion. If peoid arise, you cannot rely on a
colleague to help fix them as you could if the eaiue were teaching another section.

In summary, these guidelines can be gleaned fremetbponses.

» If the course you are teaching is new (to you)ntimeiltiple sections of the same
course is definitely, overwhelmingly, less workrihteaching two new courses.

» If the multiple sections you teach are back to b#éoén you can give the same
exams to both classes, which makes multiple sextizore time-efficient.

» If you teach many different courses during the starma (say, you are teaching at
least four different classes/sections during a sésng then teaching multiple
sections of the same course is a big win.

» If the course is a large multi-section course amd gre in charge of all the
sections, that's a lot more work, because you hawane to share the load with.

One respondent [2] noted that “flipped” coursesll3;hange the equation in favor of
teaching multiple sections. They remove the finste advantages of teaching only one
section at a time (diminishing routineness, mifiggtognitive interference, and avoiding
synchronization problems). This would make theaatizges of teaching multiple
sections even more formidable.

3. Multiple sections in a single semester vs. onecsion each semester

Often it's difficult to schedule the same instrudior multiple sections in a single
semester. Teaching the same course more tharpengear may require teaching it
once each semester. Obviously, this needs tacbarae that isfferedeach semester, so
it may not be an option in small departments. \Bloére it is, our respondents thought,
by a margin of 57 to 11 (Figure 2), that it wasiea® teach the multiple sections in a
single semester. All of the category 1 (“time s@gl’) reasons from the previous section
apply. Additional considerations include—

Consideration #1: Course revisiangvery time you teach a course, you will probably
want to revise it, to update the material or try @mew teaching strategy. These
revisions take time. If you teach the course egermester, you revise it less frequently,
and that means an overall time savings. Howelgou teach the course every semester,
the revisions tend to be smaller, and thereforeisky. Software, labs, and other issues
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change less from one offering to the next. Thetfzat you are revisiting your strategies
and revising more frequently can lead to a betherse.

® Definitely, teaching both/all
sections in one term

Probably, teaching both/all
sections in one term

Doesn't make much difference

Probably, teaching one section
per term

m Definitely, teaching one section
per term.

Figure 2. “If you teach the same course multiple times irearyis it easier to teach
both/all sections in the same term, or one seg@rterm?”

Consideration #2: Familiarity.Skills that you practice regularly tend to becasaeond
nature, so you can do them almost without thinkifige longer you go without

practicing them, the more effort that is requiredd-familiarize yourself with them.

This is why we want students to practice skillsHomework before we cover them on an
exam. It works the same for instructors. The nfirguently you “practice” teaching a
particular lesson, the easier it is to do wellnib&t time. “Cramming” all of your

practice into one or two days, as you would typjcdd when teaching multiple sections
in a single semester, is less effective in helyog to do better the next time around.

Consideration #3: Freeing time for researcAs an advantage of teaching multiple
sections in a single semester, one of the sunaporeents listed, “Frees up other
semester for research.” It is probably rare fmaor faculty member ever to be
completely absolved from teaching in a particuemsster. But if is a possibility in
your case, it would be worth the scheduling efforéquires.

4. Small classes vs. large classes

Conventional wisdom holds that small classes attet#han large classes. Our
instructors certainly agreed, by a margin of 7@ {&igure 3). (For the purposes of the
survey, “small” was defined as less than 20—-25esitg] and “large” was defined as more
than 40-50.) But some of them pointed out thaf there comparingnesmall class to
one large class. That's not the right comparisomany teaching-load formulas, which
allow instructors who teach larger classes to téawler classes overall.
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Advantages of small classes

Category 1: Individualized instructiorOne instructor put it this way: “You can get to
know the students better and treat them as indigdather than commodities.” You
can more easily see if they are struggling, or ¢hor@ general, it is easier to connect
with the student.

B Small classes, definitely
Small classes, probably
Doesn't matter much
T.arge classes, probably

B ] arge classes, definitely

Figure 3. “Do you prefer to teach small classes or largesszs?”

There is more of a chance to work one-on-one witudent outside of class, or give
individual attention in a lab. Students feel legBnidated about asking questions in
class. The instructor can adapt the lecture comiene effectively in response to student
concerns.

There’s a better opportunity to give feedback tmiehts. More formative feedback can
be given on homework, and it can be given in a niiotely manner, while the material is
still fresh in the students’ minds. It doesn’tdakays to get a homework assignment
graded.

Category 2: Volume of workSmall classes are less work. There is lessietoranswer.
(In a large class, this can be partially offseebgouraging students to answer each
other’s questions on a message board like PiaZ#zeye’s less traffic during office
hours, and less chance of having to deal with muplive student.

Recordkeeping is much easier in a small classininclass, there will be some special
situations (e.g., excused absences) that shoudgddewith individually. In a large class,
it’s difficult to handle special situations consistly and fairly. In a small class, there
will be only one or two of them, so consistencylppems are largely absent.
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Category 3: In-class activitiedMany kinds of active-learning activities are more
feasible in a small class. It is easier to haudests work problems “on the board.”
There is enough time for individual students odetit groups to make presentations to
the entire class. Class discussions can be héllewery member of the class having an
opportunity to participate.

Several new pedagogies, such as Problem-Basedihg4RBL) [5] and Process-
Oriented Guided-Inquiry Learning (POGIL) [6], radn students working in groups to
solve problems. This requires rearranging thesssmthat students can face each other.
Small classrooms tend to have movable seating,hwfhiilitates group work. Large
classrooms mostly have fixed seating, making fidift to work in groups of more than
two, and impossible to work in groups of more tkianee. Note that this is not an
intrinsic advantage of small classes, since latggscooms (such as SCALE-UP [7]
classrooms) can be outfitted with round tablest @as, such classrooms are still rare.

Advantages of large classes

Category 1: Interaction among studentslasses that are too small (say, less than 10
students) make it difficult for students to do grqarojects—it may be hard to find
students with compatible backgrounds, interestscbedules. In lower-division courses,
especially, it may be difficult to get adequatesslaarticipation. Class discussions may
wind down too quickly. In a large class, it is & students to get help from other
students in setting up a software environment eir tomputer. In a small class, the
instructor may have to do it personally.

Clickers can be used to advantage in large clasSeglents are asked to answer a
question individually; then they discuss the answeard can be given an opportunity to
change their answer. It takes time to plan goaa-pestruction exercises, and it's easier
to justify the time when many students will benéfitm it. Students may be more

understanding when asked to purchase a clickex farge class rather than a small class.

Tech support is needed to make clickers work sniyatind it is more likely to be
available if the class is large.

Category 2: Less effort per credit hour taught.a large class, on most campuses, you
will get TA or grader support; in a small class, yoy mat. If you have multiple TAs,
they can specialize in performing different tasker example, in a recent class, the
author assigned two TAs to write specifications &rd grade, programming
assignments, while two other TAs were assignedriie wp topics for, and assist in
grading, writing assignments. Different TAs wessigned as liaisons to different kinds
of term projects.
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Add to that the fact that a teaching-load formwdaally gives you more credit for
teaching a large class. As one instructor puLérge classes are definitely better in
terms of actual work per formula work.”

Conversely, “Another consideration is that smalirses are often small for a reason: the
students write term papers, or it's a TA trainigiise and you're supposed to watch
them teach, or something similarly work-intensikattisn’t considered in the workload
formula.”

Category 3: Student-generated conteBtme instructors assign students to create
artifacts that can later be used in teaching these[8, 9]. For example, students may
be asked to make up a homework or test questisuypplement a particular section of
the textbook in a particular way. These exercisesuseful pedagogically, because they
require students to think about the material oeepér level than they would in just
solving problems or reading the textbook. Theyase useful to the instructor, because
some of them will be good enough to be used thetirar the course is taught. This can
help overcome to hurdle that students can get websa to almost any textbook solution
manual.

Large classes provide more student-generated doatemhhence, more useful student-
generated content. Small classes will “use upthimek problems much more quickly
than they can generate new ones. By contrasasa of about 100-150 students can be
“self-sufficient” in homework problems, creatingmsny usable problems as they
“consume” during a semester.

5. The case of “piggybacked” undergraduate/graduateourses

Some departments offer combined undergraduate/gradourses, where two classes are
taught in the same classroom: an undergraduatseamd a related graduate course.
Typically, the graduate students are required toptete more ambitious homework
assignments or projects. These courses are knpwifferent terms, such as “dual-
listed” or “piggybacked.” They address two sepambblems in scheduling: (i) both
undergraduate and graduate courses are requitkd aurriculum, but there are not
enough instructors to teach both; and (ii) themoisenough enrollment in one or both
courses to justify offering them as separate caurse

The survey asked respondents whether it was dadieach a piggybacked course than to
teach separate undergrad and grad courses. Respoase mixed (Figure 4), with 28
saying piggybacked courses were easier, and 28gthey weren’'t. But those who

were in favor of piggybacking had less to say aliothian those who weren't.

Reasons advanced for piggybacking being easiarxded—
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Reason #1: “One and a half’ courses instead of tWere is less “face time,” which
allows for more time grading, prepping, and perfioigradministrative duties.

Reason #2: A synergy between assignmeéhfast distinguish assignments. We take
time in class for undergrad assignments and grasiptations. It's a nice mix.”

Comments saying piggybacking is not easier fetl thtee categories:

® A piggybacked course,
definitely

A piggybacked course,
probably

Doesn't much matter

Separate grad and undergrad
courses, probably

10

16 B Separate grad and undergrad
courses, definitely

Figure 4. “Is it easier to teach one ‘piggybacked’ undedégead course
than to teach two separate courses?”

Category #1. Reasons why piggybacking is difficugjeneral. It is difficult to

differentiate between the grad and undergrad ceurS¢éou are sending a silent message
to Graduate Students that the undergraduate cuig@od enough’ for their needs in a
graduate program and you are telling the undergtedstudents that the course is suited
for graduate-level credit, thus setting up falspestations for student success and quality

of the various courses. Dedicated undergraduateledidated graduate courses are much

more effective in my opinion. [10]”

The reasoning behind this is that graduate cowtsedld be different: “A graduate
course should be more than just a lecture. Thereldhbe a deeper discussion about the
topic, as well as more personalized assignmentslitexctly relate to graduate research,
rather than just a regurgitation of the lecture.”

Category #2: Reasons why piggybacking can't be&fein some coursedn some
courses, the undergrad approach would be moreiggamiented, and the grad approach
would be more research oriented.

Category #3: Piggybacked courses are more wdrkis relates to the fact that teaching-
load formulas don't scale up proportionally to thember of students. An instructor may
get more credit for teaching a course of, say, ntwaa 100 students, but the difference
between 30 and 40 may not make any differenceeimtimber of other courses (s)he is
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required to teach. Hence, adding a handful of gtadents to an undergrad course may
not buy the instructor out of any other work, bequires different homework
assignments and possibly different exams to bergake

6. Combining face-to-face and distance-education oses

Another opportunity to teach two sections as iftthwere one is to combine the work for
a face-to-face and distance-ed (“online”) sectibthe same course. Of our respondents,
26 of them thought this would save time, and 13digFigure 5). The reasons in favor
of it saving time mirror those for teaching muléghce-to-face sections. For example,

“I've done this dozens of times over a 40+ yeaeearDefinitely easier because there is
only one set of exams and assignments to prepdrgaanare focused on the topic. See
comment above about two sections of the same coutbe same semester. [11]"

Just as with multiple on-campus sections, quesfiams students in one section can help
improve delivery to the other section. The sanfieiehcies occur in setting up course
Web sites and LMS sections, and organizing coursiegts. With improvements in

B Yes, definitely

Yes, probably

Doesn't much matter

12 No, probably

20

m No, definitely

Figure 5. “If you are teaching a distance-ed course, dogavie time to teach it during
the same semester as you teach an on-campus sefciensame course?”

technology for remote collaboration, it may evermpbessible to have online and on-
campus students on the same project team. Howaverespondent noted that online
students may have different backgrounds or timetraimts that would make it difficult
for them to work with on-campus students on theesassignments.

Several respondents vehemently expressed the apimd combining online and on-
campus sections would not save time. The up-tiore commitment to put a course
online is very large: videos need to be recordetine exercises designed. More
resources need to be added in the LMS. Teachimmlame class for the first time may
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be several times as time-intensive as teachingetfaface course for the first time.
Instructors who report a time savings are probahbling their online students watch
recordings of classroom lectures. While this @yaibly the most common way of
teaching an online course, it's not the most eiifect Online students are often looking
for education that they can fit into their schedulé’s more convenient for them to
watch five-to-ten minute videos and complete amnenéxercise afterwards than it is for
them to watch an hour-long lecture without any apypaty for interaction.

Many instructors also report that online courses alave more e-mail and online chat
communication with students, and this is demandifithe backgrounds of the two
groups of students are dissimilar, it may be nergse devise separate homework
assignments, obviating a large part of the savings.

7. Two schools, one course

Suppose your school doesn’t have multiple sectidr@scourse you are teaching. Can
you save time by cooperating in course design andsework with a colleague at
another institution? Among our respondents, thas the least popular way to optimize
workload: by a margin of 19 to 4, they thought tbabperation would beorework.

The survey also asked if they had ever done thimong those who had actually
cooperated in teaching a course, the ratio wassilthe same: 13 to 3.

® More work, definitely

More work, probably

About the same amount of

10 work
Less work, probably

11 m Less work, definitely

Figure 6. “Was cooperating with an instructor at anothérost
more or less work than teaching the course bysain”

Those who thought that cooperation would save #aié that the other instructor might
have a deeper background in certain areas, alloatiginstructors to make unique
contributions to the course. A couple of instrustihought it took about the same
amount of time as teaching one’s own course. @higeon said it took more time up
front, but less time during delivery, and the otbaid the opposite.
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One of the instructors who thought it would workdsthat he had experience
collaborating with other instructors from his owaheol, and that it saved time and
improved the quality of the class. But cooperatidgth someone in your department is
one thing, and collaboration across schools ishemotStudent backgrounds vary
tremendously across schools; what works for ongrara may not work elsewhere. The
material in a curriculum can be divided in differ@rays among courses; you may not be
able to rely on your students having covered tineestpics that your colleagues can.
And there are differences in class schedules.n§fmieak can occur, well, anytime in the

spring.

These differences can lead to conflicts on hoveaglh certain material. One respondent
reported, “We spent too much time debating hove&eh various things.” In fact,
communication difficulties were the most frequendported problems. Two
respondents reported that they were collaboratitly semeone who wanted to be less
rigorous than they did. One of them thought thepperson was lazy, and wanted
him/her to do most of the work. One instructor sued it up this way: “Frustration and
distrust may creep into the behavior of the paréints, thus affecting the quality and
effectiveness of the final product. Compromisesriuthe development of the course
content—while necessary—may also lead to feelirfiggmanferior or substandard course
in the end. [10]"

8. Team teaching

Another approach, not mentioned in the surveasitteaching [12]. Two faculty
members take turns teaching a class, perhapsaitagrevery week or couple of weeks.
The instructors attend the classes taught by ther astructor, so they know what is
going on and can give feedback to the person tegchi

The advantages of this approach include fewer paipas, and another person with
whom to discuss the progress of the course. Duniygparticular week, the non-lecturer
may be in charge of preparing assignments. I§s abnvenient when one instructor
travels, e.g., to a conference, because the atbguctor can handle the classes. Another
advantage is that it is a “gentle” way to introdiaceew faculty member to teaching a
course.

Potential downsides include the fact that the sttgdlmay have trouble adapting if the
two instructors’ teaching styles are very differeAiso, this is a more labor-intensive
way to cover teaching responsibilities, so inswteivould, in the long run, have to teach
more courses this way than they would teach solo.
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9. Summary

In general, our respondents agree that it is usefassociate course sections in ways that
save preparation time. This can be achieved hieg multiple on-campus sections,
combining online with on-campus sections, piggylreglgrad courses on undergrad
courses, and team teaching. There is much lesgmgnt that all of these techniques
represent good pedagogy: piggybacking and combimitige with on-campus are are
controversial in this respect. One technique, \wykvith a colleague at another
institution to develop a course, was seen as nikeby lto consume time than to save it.
In the future, the growing prevalence of “flippeiurses may affect these tradeoffs by
increasing the materials that can be shared betare@ampus and online courses, and
by removing several of the disadvantages to tegaminltiple sections in the same
semester.
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