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- . Garticipants: '
Facilitate the development of Conceptual Schema using : : Exam1l Exam?2Exam3 Exam4  Exam 5
« All students in 15t semester algebra-based physics
Case Reuse. (N = 283)
> Conducted semester long treatment in algebra-based physics * Includes students in Group Learning Interviews 5 3
— 1 4 5 6 7 8
» Collected Multiple Choice data from five in-class examinations U » g -J
Group Learning Interviews
\Z 3 problems per exam are non-traditional-23 / >Data Collected: ! #1 through #3 : Protocol not finalized
e \ « Multiple choice data on all questions on all five examinations 0 #4 : Protocol mostly finalized
2. QUESTIONS _ . « Includes data on three (extra credit) non-traditional problems at end | #5 through #8 : Protocol finalized
» To what extent does the treatment facilitate solving non-traditional of each exam.
problems?
« 1Text-editing 5. RESULTS
* 2Problem Posing Average student performance
\_ * 3Jeopardy W, Traditional Problems Only \ Jeopardy > Text Editing > Problem Posing
Exam |Group Int. Cohort | Rest of the Class p_value* (63% correct) (53% correct) (31% correct)
3. THEORY # | Mean:SE.(N) | Mean £S.E (N) Lower than traditional problems (70% correct)
- 1ti 75.3% * 6.03% 70.0% * 1.09% H
Non-traditional tasks . s o 06 £109% | 3008 a Problem Posing
(modified for multiple choice style exams) ) 62.2% + 6.11% 61.1% + 1.08% i Exam | Group Int. Cohort |Rest of the Class .
You are given 'Il"]:.lllu-h:cltln I%]f“.t T (N=9) (N = 274) Bt “ % Correct (N) % Correct (N) P-value
fhat passes over  fictionless 69.7%+6.22% | 65.0%+1.14% NO . .
il iti . which is initially 4.5 m 3 - - 0.4593 0 e 1 22.3% 34.7% 0.4226
Text Editing: Students are : e ity ot o o (N=9) (N =267) statistically (N=9) (N=272)
glven a pr0b|em statement Find I lamulﬁ:clncn)' of the & mass right before it 20 kg o 2 76.8(0/':‘ + z;.)QB% 77.(0,:& 12(;.89)3% 0.9795 Slg nlfl cant 5 22.3% 36.1% e
. . : | 10m = = ) (N=9) (N =274) L
and asked FO find, 'f. any, \ statement above, specifly which, if any, of the following quantities are ot s 794%:590% | 77.6%099% | . difference 11.2% 217%
r for solving the problem - - 2 0.4117
Irrelevant |nf0rmat|0n. {a) 2.0 kg \Iu.lm Iubu%\ ll; ki mass {e) 4.5 meters Ad) 10 mvesers ANOVA—Si (,\: _;) n (N = 256) except on ® (N=9) (N =267)
() None of the above. You meed all the information given 1o solve the problem. * —Single Factor E 0, 36.4%
Xxams 4 & 5 2 88.9%
You are given the starting statement of a problem below. : L. (N=9) (N = 258)
oy 100 ey SEn v o | 2PTObIEM POsing: Students are et Editing 5 o o
comes to rest when the spring compression is 0.50 m. H 1hi . - =
Whichtquest;on, Whten a§detigto thepstatement above, will make a solvable glven a Statement descnblng a Elem Cohort Ri/S‘COfr:helc(lNa)Ss P-value* .
problen tht aguires ALL of he flloning oot slve? : situation, then asked to add a % Correct (N) 6 Correc Physics Jeopardy
PR WS ARE AR Py R P e KESomi - guestion that would turn it into a 1 o N 0.5673 Exam | Group Int. Cohort | Rest of the Class .
(a) What is the speed of the cargo just before striking the spring? . (N=9) (N =274) 4 % Correct () % Correct () P-value
(b) How much time does it takes for the cargo to make contact with the spring? problem that uses SpeC|f|ed 77.8% 74.1%
(c) What is the work done by air resistance acting on the parachute as it drops? L. . 2 - = 0.8003 NO 55.6% 52.9%
(d) What is the average force of air resistance acting on the parachute as it drops? pI’InCIp|eS or equathl’lS (N=9) (N =274) 8 R 1 07 270 0.8760
(e) None of the above, R 55.6% 61.8% o statistical |y (N=9) (N =274)
car e given bebor a woeked-cet saltion to s eematics problem (N=9) (N =267) : significant 2 (1’\?%; (32:'2 7/2) 0.2348
3Physics Jeopardy: Students are | ™' * * ' 4 e o 0.9339 difference s 55.6% 58.4% i
given a fragment of a solution to a | * 2o (4; 3%) except on ~N=9) (N =267) :
q g N -9 . .59 33.7%
problem, then asked to identify a 5 N=7) (N = 258) e Exam.5 4 Wie (N-258)
scenario that corresponds to the | : * Logistics test using Binomial model 5 100% 77.9%
solution. M=n (N =256)

NO statistically significant difference on any exam
for Traditional problems OR Text Editing

() Home of the diagrams above cormctly represent the st

6. Summary
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