Guidelines for successfully using two-stage exams in your classroom
The recommendations below were developed from six years of experience using two-stage exams at the University of British Columbia in a variety of settings (lecture, lab, tutorial) and in classes ranging in size from five to 1000 students. While these guidelines are not the only way to successfully implement two-stage exams in your classroom, they do highlight successful strategies and some pitfalls to you should avoid. To this end, we give the rationale behind each guideline when possible. We welcome readers to modify these guidelines in order to find a method that works best in your classroom. 

We recommend that the general structure of a two stage exams be as follows: students first complete the exam as individuals, hand in their paper, and then immediately complete the same, or similar, exam in groups of 4 students. The group shares a single copy of the exam sheet and therefore must come to consensus as they answer each question. The exam mark received by each student is a combination of their individual and group exam score, with the majority (85%) based on the individual component. Using this structure has many benefits. We believe these exams increase learning because they prime students to learn and then encourage excellent discussions on the concepts the students find most difficult. The structure means most students are prepared; they have studied (for their individual mark) and thought deeply about the questions (as they have just written the individual exam). 

Design, planning, and preparing students

· Use the same (or nearly the same) exam for both the individual and the group portion of the exam. One common exception to this rule is to include a difficult question on the group portion. This can be included on the individual portion (for no marks) to give students who finish early something to think about. Occasionally, instructors remove some portions of the exam, to save time. Note this will deprive the students of conversations on those topics and send the message that you think those topics are less important. 
· Always have students write the individual portion of the exam before the group portion (with one exception, noted below). The individual portion is what holds each student accountable for their preparation and ability to answer questions in the group session; if the individual portion is removed or given after the group portion, students may be less motivated to study. This can lead to problems, as students who did study may become frustrated about “carrying” the group, or if no one studies the group will get no benefit from the exam. 
· Two-stage exams as recommended here are well-suited to most types of questions; one exception is the essay question. In this case, the exam structure can be adapted so that the group portion remains collaborative and not dominated by any one member. For example, in this one case, if the group portion is given first, students can discuss the essay topic as a group and then write their own individual essay. This method has been used successfully by several instructors at the University of <removed>. 

· Plan exam time accordingly. In general, this format requires an exam that is about half as long as normal due to time constraints. If this is a concern, either add another midterm to the course (increasing the number of questions tested over the term), or take solace in the research that shows that longer exams are not necessarily better or more reliable exams. 

· Usually, the groups require slightly less time than individuals do the same exam. They have already answered the questions once and there are more minds on task. Adding difficult group questions reverses this trend. 

· Do not give the group portion of the exam too much weight. 85% individual /15% group is enough to convince students to engage, but does not overly compensate people who are unprepared.
· Explain to students why you are doing this exam (repeatedly). Reinforce that it will only improve their mark and cannot bring them down. Many of the arguments for using interactive engagement are also relevant in your discussions with students. 

· Do not penalize students who score higher than their groups, unless you have a good reason and spend lots of time explaining to students why you would do this. 

· Encourage students to develop a strategy for dealing with group conflict (even if it’s just flipping a coin during deadlocks). Inform them that this is part of the point of two-stage exams. There will be times in their life when they need to make a decision when their colleagues disagree. 

· It is best to use two-stage exams in classes which include activities and interactive engagement regularly. If the first time students work in groups is during the exam they may find it more intimidating and stressful. 

· On the individual portion of the exam sheet include blanks for student name and number as normal. On the group portion include four lines for student names and numbers, but also a blank for a group number. Many photocopiers have “count” functions and will add unique numbers to each sheet, otherwise write unique numbers for each group on the exam. If you use an electronically-marked multiple choice exam (i.e. Scantron) each group can enter their group number on the answer key under student ID. When collecting marks you need only to connect students to group numbers (use VLOOKUP in MS Excel) to correctly determine their marks.

During the exam

· When handing out sheets to groups, give only one exam sheet to each group. If each student has their own exam sheet they will not be required to come to consensus for each answer. They might “agree to disagree” and mark their own choices instead of having a useful discussion.

· Limit numbers to 4 per group no more, no less.  More than 4 students find it difficult to share the exam paper. Groups of 3 do not perform as well as groups of 4 on average, therefore 3 is a disadvantage. 

· Best practice for group work is random persistent groups; however this is very difficult to coordinate as class size increases. We use student selected groups. Ease of use trumps best practice. 

· The simplest way we have found to organize groups is to ask students to self organize into groups of 4, after all the individual exams have been handed in. Groups are asked to raise their hands when, and only when, they have 4 people. Groups with their hands raised are given one exam sheet per group. Groups of less than 4 are encouraged to come to the front of the room where they are matched up with other stragglers. Because the number of exams is about ¼ of the number of individual exams this process occurs very quickly.  
· Enforce cheating as normal during the individual exam, but do not worry as much in the group portion. The room will be very loud and lively. Scores do not improve much after 4 people have been added to a group and people who listen to other groups will still get the benefit you are hoping for without gaining a significant advantage. 

· Walk around the room and try to identify students who are not participating (students who don’t participate are quite rare, much different than in-class activities in our experience. In rooms of 1000 students we often only find one or two students not actively involved). If you do find students who are not participating, approach them, find out why they aren’t, and see if you can help. If there isn’t a simple problem to solve we inform these groups that everyone’s help is important and groups of less than 4 do statistically worse than groups of 4. 

· Be sure you have enough help to deal with the size of class. A class of 30 probably only needs one invigilator, larger classes will require more people. 

Appendix 2 – Representative questions for each topic used in the study

Midterm 1
Topic: Disaster Scales
1) Most disaster scales are logarithmic; namely, each increase by 1 of the scale value corresponds to roughly a ten-fold increase in the strength of the disaster. The main reason for using this type of disaster scale is: 

A) It is more confusing to the general public, thus strengthening the egos of scientists. 
B) The more intense disasters happen less frequently. 
C) The logarithmic values are smaller and more compact, thus easier to store in computer-file archives. 
D) Most disasters vary by many orders of magnitude. 
E) The risk (i.e., threat to life) is related to both the disaster strength and its return period. 
A) Incorrect. This slightly ridiculous answer is nonetheless chosen by a small number of students.  

B) Incorrect. It is compelling because it happens to be true, but does not relate to why scales are logarithmic. 

C) Incorrect. Many disaster scales were determined before computers were developed. Also, the relative storage size difference is would be negligible. 
D) Correct. Disasters are difficult to measure on linear scales because their strength varies widely thus we often use logarithmic scales. 

E) Incorrect. 

Topic: Seismic Waves

2) The figure on the right shows a cross section of the earth. The little black arrow represents a seismic station. In the figure, wave #2 is travelling ____ than wave #1 and  ____ than wave #3. 
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Faster, slower 

B)  Faster, faster 

C) Slower, faster 

D)  Slower, slower 

E) There is not enough information 

Students must use the wave paths to determine which type of wave is represented by lines 1, 2, and 3. 
Line 1 is a P-wave because it has travelled through the liquid outer core. 2 is an S-wave because it has been stopped by the liquid outer core. 3 is a surface wave. 
By definition P-waves are faster than S-waves which are faster than surface waves. The correct answer is C. 
Midterm 2

Topic: Storms

1) Suppose sunlight is stopped from reaching the earth for a couple of hours one afternoon. Which statement is TRUE regarding the behavior of storms during this time?


A) Hurricanes over the ocean would diminish.


B) Thunderstorms over land would diminish.

C) Hurricanes would increase in intensity due to the strong temperature gradient that forms.


D) Almost no change to thunderstorms, because once triggered they don't depend on inflow of energy.


E) Tornadoes would spin faster, because of the increase in rotation.

This conceptual question explores a what-if scenario that probes their understanding of how sunlight and heat is related to various types of storms. 

A) False. Hurricanes derive most of their heat from the ocean, if sunlight was only stopped for a few hours, hurricanes would continue. For example hurricanes continue through the night. 

B) True. Thunderstorms derive much of their energy from solar heating. A lack of sunlight in the afternoon would hinder the development of thunderstorms. 

C) False. This would not form a temperature gradient any different than what already exists. In any case a temperature gradient would not increase hurricane strength. 

D) False. Thunderstorms require a constant influx of energy (warm air) to continue.

E) False. This would have no effect on rotation. 

Topic: Landslides

2) A highway is threatened by a moderate sized rock slide (blocks 1x2x5 metres in size). Which of the following methods would be the best choice for mitigation (both effective and not too expensive)? 

A) Debris retention structure 
B) Rock bolts or anchors 
C) Retaining walls 

D) Rock catchment fence 
E) Netting

A) Incorrect. Debris retention structures are for debris flows. They would not be used in this case and would be far too expensive in any case. 

B) Correct. Rock bolts or anchors would be both useful and cost efficient. 
C) Incorrect. Retaining walls would not be effective for this type of landslide

D) Incorrect.  Rock catchment fence: while this might be effective for smaller blocks, the size of blocks described here would likely overpower a rock catchment fence. 

E) Incorrect. Netting is not strong enough to prevent blocks of this size from sliding onto the road. 

