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1. a) When you start walking, the frictional force exerted by
the carpet on your shoes is static or kinetic”? Which direction
does it point when you transition from standing still to moving
forwards? Clearly explain your answer with proper

517 516 diagram(s).

- Class is highly collaborative, participation is believed b) Imagine Professor Brookes is pedaling his bicycle from a

to be the key to learning. 518 224 523 stand_still, g.oing fast_er gnd faster (i.e., he’s speeding up).
\ / bici4 S5 Consider him and his bicycle as a system.

|) Compare the magnitude and direction of the frictional force
519 S1 exerted by the road on, i) the back wheel of the bicycle, ii)
S36 G35 S5 the front wheel of the bicycle.

/ . \ S21 Il) Explain what object is exerting an unbalanced force that
Research questions S allows him to accelerate.

- 39 Students in a calculus-based introductory physics c16 513

class, taught using ISLE format in a studio setting.

S7 S2 S3
, . : : : : S26 S8==% _ _
- Is students’ participation important for their learning”? 4 2. In the picture to the right, a person O

S39 e G)E EE IS pulling a 3-box system with a rope
attached to box 2. The rope is

- Are there more or less effective ways of participating? S10 X £ horizontal. Box 1 has a mass of 1 kg,
s S31 528 box 2 has a mass of 2 kg, box 3 has
534 $H9 a mass of 3 kg. The coefficient of
o1 static friction between —
/Setting and Methodology \ 511 box 1 and 2, and between box 2 and 3 is us=0.5. The
S38 S39 S30 coefficient of kinetic friction between the floor and box 3 is
uk=0.1. If we assume the system is already accelerating to

- Students take a group exam. Two days later they / the right (i.e., it is already sliding), what is the maximum

acceleration of the system and maximum force that the
person can exert on the rope without boxes slipping off each

Sense-making network: Each node is a student. Color denotes students at same table. other? (i.e., box 1 should not slip relative to box 2, and box 2
Shape denotes students in same group. Line thickness denotes number of interactions.

. S33
take an individual exam.

- Group exam requires students to collaborate
together to learn new physics.

should not slip relative to box 3.)

- Transfer questions related to the group exam are

embedded in the individual exam. Learning activity Correlation with Correlation with other . )
individual exam transfer exam questions not 1 AcrL?ed;itvs 'S:;IG E;Ser;\o':'ransfer ?liestlons
- We video-taped the group exam with 4 cameras. questions (1 & 2) involving friction a truck that moves towards Y
Sense-making (out) — active 0.43* 0.37* the right (+ x di"zdﬁn) Wit?
: : : INcreasing speea. e crale
- In the group exam, learning mteractl_ons between 2 Co-representing (out) — active 0.34* 0.38" does not%”dpe but instead
or more students were coded accord_lng to a) type of Teaching (out) — teaching others 0.39* 0.35* moves to the right with the
activity (sense-making, co-representing, teaching, Sense-making (in) — passive 0 34* 0.08 truck. A friend draws the
questioning, and checking) and b) each student’s role 9 ) =p _ ' ' ‘E%rﬁsv\?r'ﬁ?]rf‘h”e‘ ]‘:i‘;rut:‘ee)c\;\j‘éz't -
in that interaction (initiator, recipient, or both initiator Co-rePreS§ntlng (|.n) _ passive 0.17 0.04 things are wrong with this
and recipient) Teaching (in) — being taught 0.31 -0.15 force diagram? Explain

your reasoning. Provide

Table of correlations between exam questions measuring transfer (question 1 and 2) and an improved force diagram for your friend.

- Coding allowed us to form social network for the other exam questions unrelated to friction compared against student participation in
whole class for three productive learning activities three productive learning activities during the group exam. Out degree measures 2. Ahorse is urged to pull a wagon. The horse refuses to try
(sense-making, co-representing, and teaching/ students’ connectedness in initiating (leading) an interaction and in degree measures ff;”v%a'\é%"r‘]’t%”’esqhh;dbE"(")ssoi?tf?s;;giIfgy tf]fetcveaggfg o
learning). students’ connectedness as receivers in learning activities. the horse. “If | can never exert a greater force on the wagon
* Correlation significant at p < 0.05 (two-tailed t-test). than it exerts on me, how can | ever start the wagon moving?”
- Individual exam transfer questions were coded for asks the horse. How would you reply to expose the flaw in
evidence of transfer from the group exam. Inter-rater the horse’s argument and convince the horse to pull the

- . . agon (using physics reasoning of co ?
\ reliability was 100% after discussion. / wagon (using physi ing urse)




