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Ac>ve	  learning	  
Lous	  Deslauriers,	  et	  al.	  (2011)	  

Experiment:	  
–  538	  students	  in	  a	  quantum	  

mechanics	  class	  

For	  1	  week:	  
–  ½	  received	  3	  hours	  of	  lectures	  

from	  an	  experienced	  teacher	  
–  ½	  received	  3	  hours	  of	  	  

peer-‐instruc>on	  

Data	  reproduced	  from	  Louis	  Deslauriers,	  et	  al.	  “Improved	  Learning	  in	  a	  Large-‐Enrollment	  Physics	  Class.”	  Science	  332,	  862	  (2011).	  
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Score	  on	  test	  

Lecture	  

Peer-‐instrucAon	  

+20%	  a`endance	  
+40%	  engagement	  

Peer-‐instruc>on	  was	  
2.5	  std.	  dev.	  beKer!	  

This	  is	  AMAZING!	  
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How	  ac>ve	  are	  my	  lectures?	  

90	  minute	  in-‐class	  lecture	  

30	  minutes	  of	  quesAons	  (33%)	  

10	  minutes	  of	  student	  quesAons	  (11%)	  

20	  seconds	  per	  student	  (0.04%)	  

Ten	  3-‐minute	  
quesAons	  

1	  minute	  student	  
2	  minutes	  teacher	  

30	  students	  
in	  the	  class	  

	  99.6%	  passive	  for	  students	  30	  minutes	  answering	  quesAons	  

Passive	  

Passive	  

Passive	  
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Technology	  inspira>on	  

SebasAan	  finally	  got	  online	  educaAon	  right:	  
–  Interac>ve	  online	  lectures	  
–  Top-‐quality	  instructors	  

I	  want	  to	  use	  this	  technology	  to	  do	  beKer	  in-‐class	  teaching.	  

23,000	  students	  pass	  Stanford’s	  arAficial	  
intelligence	  course	  at	  the	  same	  Ame.	  
SebasAan	  Thrun	  	  
Udacity/Stanford	  University,	  2011	  
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At	  Home	   In-‐Class	  

AcAve	   Passive	  

Flipping	  the	  Classroom	  

Tradi>onal	  
Lectures	  

Solve	  Problems	   Listen	  to	  Lecture	  

Flipped	  
Classroom	  

Passive	  
Listen	  to	  Lecture	  

Alone	   With	  Teacher	  

Alone	  

Flipped	  
Classroom	  

+	  Technology	  
AcAve	  

Interac>ve	  Lecture	  

Alone	  
AcAve	  

Solve	  Problems	  

With	  Teacher	  

With	  Teacher	  
With	  Peers	  

AcAve	  
Solve	  Problems	  

WasAng	  a	  great	  
resource	  

Much	  be`er	  use	  
of	  the	  teacher	  

UlAmate	  goal:	  
Fully	  acAve,	  
Peer	  teaching	  
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What	  is	  an	  “Interac>ve	  Lecture”?	  
Short	  lecture	  segments	  +	  self-‐assessment	  quizzes	  

Video	   Quiz	   Video	   Quiz	  

this study. This restriction similarly applies to the results of
experiment 2.)

Experiment 2. A one-way ANOVA revealed a significant effect
of condition in relation to the occurrence of mind wandering,
F(2,45) = 3.43, P = 0.041, η2 = 0.16. During the lecture, students in
the tested group reported fewer instances of mind wandering (M =
19% of probes) than students in the restudy (M = 39%) and
nontested groups (M = 41%), t(30) = 2.34, P = 0.026, d = 1.05;
t(30) = 2.48, P = 0.019, d = 1.01, respectively (Fig. 2B). Notably,
theories of mind wandering distinguish between factors that de-
termine the frequency of occurrence ofmind wandering from those
related to processes that sustain mind wandering over time (23). If
testing affects the intensity of mind wandering in addition to the
frequency of mind wandering, then the slope that relates mind
wandering to comprehension should differ across tested and non-
tested groups. Accordingly, we conducted an additional analysis to
examine whether the slopes (regression coefficients) characterizing
the relation of mind wandering to comprehension (i.e., test per-
formance) differed across the tested, restudy, and nontested
groups. Irrespective of group membership, the regression slope
characterizing the relation of mind wandering to comprehension
(b = −2.10) was significant, t(46) = 4.77, P < 0.001. However,
comparisons across groups did not reveal a significant interaction,
F(5,42)= 1.18, P= 0.32, suggesting that our encodingmanipulation
did not impact the intensity of the influence of mind wandering on
comprehension across groups. Hence, although testing curbed the
occurrence of mind wandering, testing was not related to the in-
tensity of influence of mind wandering on learning. Further cor-
roborating these results, a one-way ANOVA revealed a significant
effect of condition for note taking, F(2,45) = 9.45, P < 0.001, η2 =
0.30. Between-group comparisons revealed that students in the
tested group (M = 24% of slides with additional notes) took sig-
nificantlymore notes during the lecture than students in the restudy
(M = 9%) and nontested groups (M = 7%), t(30)= 3.55, P = 0.001,
d = 1.26; t(30) = 3.93, P < 0.001, d = 1.39, respectively (Fig. 2B).
Importantly, a one-way ANOVA revealed a significant main effect

of condition for number of questions correctly answered for the
fourth lecture segment, F(2,45) = 4.95, P = 0.011, η2 = 0.18. Be-
tween-group comparisons revealed that students in the tested group
correctly answered more questions about the fourth lecture segment
(M = 89%) than students in the restudy (M = 65%) and nontested
groups (M= 70%), t(30)= 2.88, P= 0.007, d= 1.06; t(30)= 2.85,P=
0.008, d = 1.01, respectively (Fig. 2B; analyses related to factors
operating at retrieval are provided in SIMaterials andMethods). The
restudy and nontested groups did not differ from one another in any
respect (ts < 1). Hence, the presence of tests, and not merely the
reexposure to study materials that accompanies tests, encouraged
students to attend to lecture content in a manner that reduced mind
wandering, increased note taking, and facilitated learning.

Phenomenological Ratings. The use of frequent testing during lec-
tures raises possible concerns regarding test anxiety and cognitive
demands placed on students. Notably, there was a significant effect
of condition on anxiety, χ2(2, n = 48) = 13.16, P = 0.001, such that
students in the tested group (Mdn= 2) reported significantly lower
levels of anxiety toward the final cumulative test than students in
the restudy (Mdn= 4) and nontested groups (Mdn= 3.5), z = 3.78,
P < 0.001; z = 2.29, P = 0.003, respectively. Supporting this result,
there was also a significant effect of condition on negative affect
toward the final cumulative test in experiment 2, F(2,45) = 8.68,
P = 0.001, η2 = 0.28, such that students in the tested group
reported significantly less negative affect (M = 12/50 on negative
affect subscale) in relation to the final cumulative test than students
in the restudy (M = 22) and nontested groups (M = 17), t(30) =
4.04, P < 0.001, d = 1.65; t(30) = 2.93, P = 0.006, d = 1.13,
respectively (there was no effect of condition on positive affect).
Finally, there was a significant effect of condition on subjective
estimates of cognitive demand, χ2(2, n = 48) = 9.19, P = 0.01. After
the lecture, students in the tested group reported that their experi-
ence of learning the lecture was less mentally taxing (Mdn = 2) than
students in the restudy (Mdn= 4) and nontested groups (Mdn= 3.5),
z = 2.96, P = 0.003; z = 2.15, P = 0.032, respectively.

Fig. 2. (A) Experiment 1. Proportion of slides for which students made additional notes during the 21-min lecture (Left), and mean number of questions
answered correctly about the fourth lecture segment (Right); NT, nontested group; T, tested group. (B) Experiment 2. Proportion of mind wandering probes
during which students reported having engaged in mind wandering away from lecture content (Left), proportion of slides for which students made additional
notes during the 21-min lecture (Center), and mean number of questions answered correctly about the fourth lecture segment (Right); NT, nontested group;
RS, restudy group; T, tested group. Error bars represent SEMs.
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this study. This restriction similarly applies to the results of
experiment 2.)

Experiment 2. A one-way ANOVA revealed a significant effect
of condition in relation to the occurrence of mind wandering,
F(2,45) = 3.43, P = 0.041, η2 = 0.16. During the lecture, students in
the tested group reported fewer instances of mind wandering (M =
19% of probes) than students in the restudy (M = 39%) and
nontested groups (M = 41%), t(30) = 2.34, P = 0.026, d = 1.05;
t(30) = 2.48, P = 0.019, d = 1.01, respectively (Fig. 2B). Notably,
theories of mind wandering distinguish between factors that de-
termine the frequency of occurrence ofmind wandering from those
related to processes that sustain mind wandering over time (23). If
testing affects the intensity of mind wandering in addition to the
frequency of mind wandering, then the slope that relates mind
wandering to comprehension should differ across tested and non-
tested groups. Accordingly, we conducted an additional analysis to
examine whether the slopes (regression coefficients) characterizing
the relation of mind wandering to comprehension (i.e., test per-
formance) differed across the tested, restudy, and nontested
groups. Irrespective of group membership, the regression slope
characterizing the relation of mind wandering to comprehension
(b = −2.10) was significant, t(46) = 4.77, P < 0.001. However,
comparisons across groups did not reveal a significant interaction,
F(5,42)= 1.18, P= 0.32, suggesting that our encodingmanipulation
did not impact the intensity of the influence of mind wandering on
comprehension across groups. Hence, although testing curbed the
occurrence of mind wandering, testing was not related to the in-
tensity of influence of mind wandering on learning. Further cor-
roborating these results, a one-way ANOVA revealed a significant
effect of condition for note taking, F(2,45) = 9.45, P < 0.001, η2 =
0.30. Between-group comparisons revealed that students in the
tested group (M = 24% of slides with additional notes) took sig-
nificantlymore notes during the lecture than students in the restudy
(M = 9%) and nontested groups (M = 7%), t(30)= 3.55, P = 0.001,
d = 1.26; t(30) = 3.93, P < 0.001, d = 1.39, respectively (Fig. 2B).
Importantly, a one-way ANOVA revealed a significant main effect

of condition for number of questions correctly answered for the
fourth lecture segment, F(2,45) = 4.95, P = 0.011, η2 = 0.18. Be-
tween-group comparisons revealed that students in the tested group
correctly answered more questions about the fourth lecture segment
(M = 89%) than students in the restudy (M = 65%) and nontested
groups (M= 70%), t(30)= 2.88, P= 0.007, d= 1.06; t(30)= 2.85,P=
0.008, d = 1.01, respectively (Fig. 2B; analyses related to factors
operating at retrieval are provided in SIMaterials andMethods). The
restudy and nontested groups did not differ from one another in any
respect (ts < 1). Hence, the presence of tests, and not merely the
reexposure to study materials that accompanies tests, encouraged
students to attend to lecture content in a manner that reduced mind
wandering, increased note taking, and facilitated learning.

Phenomenological Ratings. The use of frequent testing during lec-
tures raises possible concerns regarding test anxiety and cognitive
demands placed on students. Notably, there was a significant effect
of condition on anxiety, χ2(2, n = 48) = 13.16, P = 0.001, such that
students in the tested group (Mdn= 2) reported significantly lower
levels of anxiety toward the final cumulative test than students in
the restudy (Mdn= 4) and nontested groups (Mdn= 3.5), z = 3.78,
P < 0.001; z = 2.29, P = 0.003, respectively. Supporting this result,
there was also a significant effect of condition on negative affect
toward the final cumulative test in experiment 2, F(2,45) = 8.68,
P = 0.001, η2 = 0.28, such that students in the tested group
reported significantly less negative affect (M = 12/50 on negative
affect subscale) in relation to the final cumulative test than students
in the restudy (M = 22) and nontested groups (M = 17), t(30) =
4.04, P < 0.001, d = 1.65; t(30) = 2.93, P = 0.006, d = 1.13,
respectively (there was no effect of condition on positive affect).
Finally, there was a significant effect of condition on subjective
estimates of cognitive demand, χ2(2, n = 48) = 9.19, P = 0.01. After
the lecture, students in the tested group reported that their experi-
ence of learning the lecture was less mentally taxing (Mdn = 2) than
students in the restudy (Mdn= 4) and nontested groups (Mdn= 3.5),
z = 2.96, P = 0.003; z = 2.15, P = 0.032, respectively.

Fig. 2. (A) Experiment 1. Proportion of slides for which students made additional notes during the 21-min lecture (Left), and mean number of questions
answered correctly about the fourth lecture segment (Right); NT, nontested group; T, tested group. (B) Experiment 2. Proportion of mind wandering probes
during which students reported having engaged in mind wandering away from lecture content (Left), proportion of slides for which students made additional
notes during the 21-min lecture (Center), and mean number of questions answered correctly about the fourth lecture segment (Right); NT, nontested group;
RS, restudy group; T, tested group. Error bars represent SEMs.
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Do	  interac>ve	  lectures	  help	  learning?	  

K.	  Szpunar,	  et.	  al.	  “Interpolated	  memory	  tests	  reduce	  mind	  wandering	  and	  improve	  learning	  of	  online	  lectures.”	  PNAS,	  vol.	  110,	  no.	  16.	  2013.	  

•  2x	  increase	  in	  notes	  
•  20%	  beKer	  learning	  
•  50%	  decrease	  in	  mind	  

wandering	  

5-‐10	  minutes	   5-‐10	  minutes	  1-‐2	  quesAons	   1-‐2	  quesAons	  



David	  Black-‐Schaffer	  /	  Uppsala	  University	  

©	  2013	  David	  Black-‐Schaffer	  

Flipping	  the	  Classroom	  

Goals:	  
–  Use	  the	  teacher	  >me	  to	  help	  teach,	  not	  read	  the	  book	  

–  Maximize	  interac>ve	  learning	  Ame	  

Not	  a	  new	  idea:	  
–  Eric	  Mazur	  peer	  instrucAon	  (Harvard,	  1990s)	  

–  J.	  Wesley	  Baker	  2000:	  “sage	  on	  the	  stage”	  	  “guide	  on	  the	  side”	  

–  Khan	  Academy	  

“Hybrid”	  or	  “Blended”	  learning:	  
–  Combine	  the	  best	  of	  online	  and	  in-‐class	  

–  Use	  informaAon	  from	  online	  lectures	  to	  direct	  in-‐class	  learning	  
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What	  Do	  I	  Do?	  

At	  home	  
•  Online	  lectures	  before	  class	  

(Short	  5-‐10	  minute	  video	  segments)	  

•  10-‐20	  self-‐assessment	  quizzes	  

In-‐class	  
•  Review	  self-‐assessment	  quizzes	  

•  Answer	  quesAons	  from	  online	  lectures	  

•  Peer	  pracAce	  problems	  in	  small	  groups	  	  

Demo	  from	  an	  Uppsala	  course	  
(Plalorm	  is	  a	  joint	  development	  project	  with	  the	  Swedish	  InsAtute	  for	  Computer	  Science.)	  
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MAKING	  LECTURES	  INTERACTIVE	  
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Making	  lectures	  interac>ve	  
1.	  Divide	  into	  5-‐10	  
minute	  chunks	  
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Making	  lectures	  interac>ve	  
1.	  Divide	  into	  5-‐10	  
minute	  chunks	  

2.	  Organize	  
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Making	  lectures	  interac>ve	  
1.	  Divide	  into	  5-‐10	  
minute	  chunks	  

2.	  Organize	  
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Making	  lectures	  interac>ve	  
1.	  Divide	  into	  5-‐10	  
minute	  chunks	  

2.	  Organize	  

3.	  Add	  quesAons	  

This	  is	  the	  hard	  part.	  
•  Choosing	  quesAons	  
•  WriAng	  quesAons	  

??	  
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At	  Home:	  Interac>ve	  lectures	  
Self-‐assessment	  quizzes	  
integrated	  into	  the	  video	  

lecture	  

Can	  ask	  a	  quesAon	  directly	  in	  
the	  video	  or	  click	  “confused”	  

Every	  student	  answers	  
10-‐20	  quesAons	  for	  every	  

lecture	  

Maximize	  interac>vity	  &	  collect	  data	  

Immediate	  feedback	  on	  
correct/incorrect	  

answers	  
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P	  

Interac>ve	  lectures	  
Economics:	  supply	  and	  demand	  

Draw	  an	  arrow	  showing	  what	  
happens	  to	  the	  price	  as	  the	  demand	  
changes	  as	  shown	  below.	  

Germany	  invades	  Belgium	  

Britain	  declares	  war	  on	  Germany	  

Archduke	  Ferdinand	  assassinated	  

July	  UlAmatum	  

Austria-‐Hungary	  declares	  war	  

Russia	  mobilizes	  

France	  mobilizes	  

P	  

Q	  

∆D	  

Correct:	  
The	  price	  goes	  up	  because	  the	  
supply	  is	  not	  completely	  elasAc	  

S	  
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P	  

Economics:	  supply	  and	  demand	  

Draw	  an	  arrow	  showing	  what	  
happens	  to	  the	  price	  as	  the	  demand	  
changes	  as	  shown	  below.	  

P	  

Q	  

∆D	  

Increased	  demand	  increases	  
the	  quanAty	  sold	  for	  this	  

demand	  curve	  

Correct:	  
The	  price	  goes	  up	  because	  the	  
supply	  is	  not	  completely	  elasAc	  

S	  

Interac>ve	  lectures	  

History:	  The	  start	  of	  the	  First	  World	  War	  

Put	  the	  following	  events	  in	  order	  

Germany	  invades	  Belgium	  

Britain	  declares	  war	  on	  Germany	  

Ferdinand	  assassinated	  

July	  UlAmatum	  

Austria-‐Hungary	  declares	  war	  

Russia	  mobilizes	  

France	  mobilizes	  

Germany	  invades	  Belgium	  

Britain	  declares	  war	  on	  Germany	  

Archduke	  Ferdinand	  assassinated	  

July	  UlAmatum	  

Austria-‐Hungary	  declares	  war	  

Russia	  mobilizes	  

France	  mobilizes	  
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P	  

Economics:	  supply	  and	  demand	  

Draw	  an	  arrow	  showing	  what	  
happens	  to	  the	  price	  as	  the	  demand	  
changes	  as	  shown	  below.	  

P	  

Q	  

∆D	  

Increased	  demand	  increases	  
the	  quanAty	  sold	  for	  this	  

demand	  curve	  

Correct:	  
The	  price	  goes	  up	  because	  the	  
supply	  is	  not	  completely	  elasAc	  

S	  

Interac>ve	  lectures	  

History:	  The	  start	  of	  the	  First	  World	  War	  

Put	  the	  following	  events	  in	  order	  

Germany	  invades	  Belgium	  

Britain	  declares	  war	  on	  Germany	  

Archduke	  Ferdinand	  assassinated	  

July	  UlAmatum	  

Austria-‐Hungary	  declares	  war	  

Russia	  mobilizes	  

France	  mobilizes	  

Germany	  invades	  Belgium	  

Britain	  declares	  war	  on	  Germany	  

Ferdinand	  assassinated	  

July	  UlAmatum	  

Austria-‐Hungary	  declares	  war	  

Russia	  mobilizes	  

France	  mobilizes	  

Incorrect:	  
France	  iniAally	  redrew	  its	  troops	  
from	  the	  border	  to	  avoid	  any	  
incidents.	  It	  was	  only	  aper	  

Germany	  invaded	  Belgium	  that	  
France	  mobilized.	  
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P	  

Economics:	  supply	  and	  demand	  

Draw	  an	  arrow	  showing	  what	  
happens	  to	  the	  price	  as	  the	  demand	  
changes	  as	  shown	  below.	  

P	  

Q	  

∆D	  

Increased	  demand	  increases	  
the	  quanAty	  sold	  for	  this	  

demand	  curve	  

Correct:	  
The	  price	  goes	  up	  because	  the	  
supply	  is	  not	  completely	  elasAc	  

S	  History:	  The	  start	  of	  the	  First	  World	  War	  

Put	  the	  following	  events	  in	  order	  

Germany	  invades	  Belgium	  

Britain	  declares	  war	  on	  Germany	  

Ferdinand	  assassinated	  

July	  UlAmatum	  

Austria-‐Hungary	  declares	  war	  

Russia	  mobilizes	  

France	  mobilizes	  

Incorrect:	  
France	  iniAally	  redrew	  its	  troops	  
from	  the	  border	  to	  avoid	  any	  
incidents.	  It	  was	  only	  aper	  

Germany	  invaded	  Belgium	  that	  
France	  mobilized.	  

Interac>ve	  lectures	  

Art:	  The	  Rococo	  color	  pallet	  

L’Escarpole<e	  (The	  Swing).	  Jean-‐Honoré	  Fragonard,	  1766	  

Select	  the	  colors	  used	  in	  this	  
work	  that	  differenLate	  it	  from	  
the	  earlier	  Baroque	  pallet.	  

✓	  

✓	  
✓	  

Correct:	  
The	  Rococo	  pallet	  uses	  more	  
“playful”	  pastels	  and	  lighter	  
colors	  in	  place	  of	  the	  Baroques	  
intense,	  darker	  colors	  and	  tones.	  
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P	  

Economics:	  supply	  and	  demand	  

Draw	  an	  arrow	  showing	  what	  
happens	  to	  the	  price	  as	  the	  demand	  
changes	  as	  shown	  below.	  

P	  

Q	  

∆D	  

Increased	  demand	  increases	  
the	  quanAty	  sold	  for	  this	  

demand	  curve	  

Correct:	  
The	  price	  goes	  up	  because	  the	  
supply	  is	  not	  completely	  elasAc	  

S	  History:	  The	  start	  of	  the	  First	  World	  War	  

Put	  the	  following	  events	  in	  order	  

Germany	  invades	  Belgium	  

Britain	  declares	  war	  on	  Germany	  

Ferdinand	  assassinated	  

July	  UlAmatum	  

Austria-‐Hungary	  declares	  war	  

Russia	  mobilizes	  

France	  mobilizes	  

Incorrect:	  
France	  iniAally	  redrew	  its	  troops	  
from	  the	  border	  to	  avoid	  any	  
incidents.	  It	  was	  only	  aper	  

Germany	  invaded	  Belgium	  that	  
France	  mobilized.	  

Interac>ve	  lectures	  

Art:	  The	  Rococo	  color	  pallet	  

L’Escarpole<e	  (The	  Swing).	  Jean-‐Honoré	  Fragonard,	  1766	  

Select	  the	  colors	  used	  in	  this	  
work	  that	  differenLate	  it	  from	  
the	  earlier	  Baroque	  pallet.	  

Economics	  

Correct:	  
The	  Rococo	  pallet	  uses	  more	  
“playful”	  pastels	  and	  lighter	  
colors	  in	  place	  of	  the	  Baroques	  
intense,	  darker	  colors	  and	  tones.	  

Art	  

✓	  

✓	  
✓	  P	  

Computer	  Science:	  Speeding	  up	  branches	  

Many	  fields,	  many	  types	  of	  ques>ons	  

History	  
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IMPROVING	  IN-‐CLASS	  TEACHING	  
Using	  the	  informaAon	  from	  the	  online	  lectures.	  
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Teacher’s	  View:	  What	  did	  students	  learn?	  

Do	  not	  need	  to	  
review	  this	  
material	  

Review	  if	  we	  
have	  Ame	  

Definitely	  
review!	  

Know	  where	  to	  spend	  in-‐class	  >me	  before	  coming	  to	  class	  

And	  probably	  improve	  the	  
lecture	  material.	  
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Teacher’s	  View:	  Where	  did	  students	  have	  trouble?	  

Confused	  

Rewind	  

Pauses	  

QuesAons	  

Lecture	  Time	  
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Lecture	  Time	  

Teacher’s	  View:	  Where	  did	  students	  have	  trouble?	  

Confused	  

Rewind	  

Pauses	  

QuesAons	  

Go	  directly	  to	  the	  
lecture	  

Understand	  where	  students	  are	  confused	  and	  have	  ques>ons	  
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Teacher’s	  View:	  Responding	  to	  student	  feedback	  

MulAple	  choice	  

Free	  text	  
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Teacher’s	  View:	  Responding	  to	  student	  feedback	  

Show	  the	  students	  you	  care	  about	  their	  feedback	  and	  ques>ons	  

MulAple	  choice	  

Free	  text	  

Hide	  
inappropriate/

repeated	  
quesAons	  

Reply	  to	  anonymous	  quesAons	  
and	  comments	  

Send	  the	  same	  answer	  to	  
mulAple	  quesAons	  at	  once	  
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In-‐Class:	  Using	  the	  data	  to	  help	  teaching	  
In-‐Class	  View:	  Quiz	  Results	  

Step	  through	  the	  
quesAon	  and	  soluAon	  

Student	  quiz	  results	  
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In-‐Class:	  Using	  the	  data	  to	  help	  teaching	  
In-‐Class	  View:	  Ques>ons	  

QuesAons	  grouped	  by	  30	  
second	  intervals	  

4	  student	  had	  ques>ons	  
at	  the	  same	  place	  

Use	  online	  informa>on	  easily	  in	  class	  
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This	  is	  for	  free:	  	  
Know	  where	  the	  students	  need	  

help	  and	  be`er	  feedback	  

This	  is	  the	  goal:	  	  
Spend	  the	  in-‐class	  Ame	  working	  
with	  the	  material,	  not	  lecturing!	  

Implementa>on:	  In-‐class	  

•  Review	  self-‐assessment	  quizzes	  
–  Teacher	  knows	  which	  quesAons	  students	  had	  trouble	  with	  
–  Use	  in-‐class	  Ame	  effecAvely	  

•  Review	  student	  ques>ons	  and	  feedback	  
–  Can	  prepare	  ahead	  of	  Ame	  

–  Build	  trust	  with	  the	  students	  that	  you	  listen	  

•  Prac>ce	  problems	  
–  Small	  group	  pracAce	  problems	  

–  Interact	  with	  other	  students	  and	  teachers	  
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In-‐Class:	  Peer	  learning	  with	  prac>ce	  problems	  

Ac>ve	  learning	  with	  peers	  

Provide	  printed	  out	  
copies	  of	  the	  quesAons	  

10	  minutes	  to	  work,	  then	  
walk	  through	  the	  

soluAon	  
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Total5Right Total5Wrong Unanswered
66 6 0 165 4.67 6 4.67 6 6 4.67 4.67 4.67 6 6 4.67 6 64.0 89% 66 92% 3% 64.0 89%
64 6 2 135 5 6 4.67 6 6 4.67 4.67 3.67 4.67 6 4.67 6 62.0 86% 64 89% 3% 62.0 86%
65 10 0 300 4.67 4.67 6 6 6 4.67 4.67 4.33 4.67 4.67 5.67 5.67 61.7 86% 65 90% 5% 61.7 86%
63 8 1 120 4.67 6 4.67 6 4.67 3.33 4.67 3.67 6 4.67 6 6 60.3 84% 63 88% 4% 60.3 84%
63 9 0 185 4.67 6 3.33 6 4.67 6 4.67 3.33 4.67 6 4.67 6 60.0 83% 63 88% 4% 60.0 83%
62 10 0 225 4.67 6 6 4.67 6 4.67 4.67 3.33 6 4.67 4.67 3.33 58.7 81% 62 86% 5% 58.7 81%
62 10 0 150 2 6 4.67 4.67 6 3.33 4.67 6 6 6 4.67 4.67 58.7 81% 62 86% 5% 58.7 81%
60 8 4 210 4.67 6 6 4.67 4.67 3.33 4.67 4.67 5 6 3.67 4 57.3 80% 60 83% 4% 57.3 80%
59 12 1 160 3.33 6 3.33 4.67 4.67 2 6 3.33 5 6 6 4.67 55.0 76% 59 82% 6% 55.0 76%
59 13 0 265 4.67 6 6 4.67 4.67 2 3.33 4.67 3.33 4.67 4.67 6 54.7 76% 59 82% 6% 54.7 76%
59 13 0 165 3.33 4.67 4.67 4.67 6 2 6 3.33 4.67 6 4.67 4.67 54.7 76% 59 82% 6% 54.7 76%
59 18 0 170 3 6 2 5.67 5.67 3.33 3 3.67 4.67 6 4 6 53.0 74% 59 82% 8% 53.0 74%
57 15 0 155 3.33 4.67 3.33 4.67 4.67 3.33 4.67 3.33 4.67 6 4.67 4.67 52.0 72% 57 79% 7% 52.0 72%
54 11 7 175 3.33 6 6 4.67 6 3.33 3.33 2.67 5 2.33 5 2.67 50.3 70% 54 75% 5% 50.3 70%
54 12 6 190 5 6 6 4.67 3.33 3.67 2 3.67 5 3.33 3.67 3.67 50.0 69% 54 75% 6% 50.0 69%
55 17 0 300 3.33 4.67 6 3.33 3.33 2 6 4.67 2 3.33 4.67 6 49.3 69% 55 76% 8% 49.3 69%
53 13 6 125 4.67 6 3.33 0 4.67 4.67 3.33 3.33 3.33 4.67 6 4.67 48.7 68% 53 74% 6% 48.7 68%
54 21 0 225 2 3.33 3 4.67 6 2 4.67 4.33 4.67 4.67 4.67 3 47.0 65% 54 75% 10% 47.0 65%
51 16 5 300 3.33 6 5 4.67 3.33 2 4.67 2.33 3.33 5 2.67 3.33 45.7 63% 51 71% 7% 45.7 63%
51 21 0 155 4.67 4.67 3.33 4.67 6 2 3.33 3.33 Y2 4.67 4.67 4.67 44.0 61% 51 71% 10% 46.0 64%
49 22 1 230 4.67 4.67 4.67 4.67 4.67 6 2 2.33 3.33 0.67 0.67 3.33 41.7 58% 49 68% 10% 41.7 58%
48 19 5 120 6 6 3.33 4.67 2 2 4.67 3.33 3.33 4.67 2 Y0.33 41.7 58% 48 67% 9% 42.0 58%
48 20 4 145 2 6 3.33 6 4.67 3.33 2 1.33 4.67 3.67 Y0.33 4.67 41.3 57% 48 67% 9% 41.7 58%
48 24 0 225 2 3.33 2 4.67 6 2 4.67 2 2 3.33 3.33 4.67 40.0 56% 48 67% 11% 40.0 56%
45 23 4 260 4.67 4.67 3.33 3.33 3.33 2 3.33 0.67 3.33 3.67 2.67 2.33 37.3 52% 45 63% 11% 37.3 52%
45 26 1 165 2 4.67 2.33 2 3.33 3.33 3.33 2 3.33 2 4.67 3.33 36.3 50% 45 63% 12% 36.3 50%
44 26 2 185 3.33 4.67 6 3.33 3.33 0.67 2 1 2 4.67 1 3.33 35.3 49% 44 61% 12% 35.3 49%
35 9 28 260 2.67 4 1.67 4 2.67 5 3.33 2 1.33 1.33 3 1 32.0 44% 35 49% 4% 32.0 44%
39 23 10 225 1 6 4.67 2 3.33 3.33 3.33 2.67 3 2.33 0 Y0.33 31.3 44% 39 54% 11% 31.7 44%
36 22 14 120 1.67 2.33 1 4.67 2.33 Y0.67 1 1.67 2.33 4 6 2.33 28.7 40% 36 50% 10% 29.3 41%
36 24 12 85 0.67 2 2.33 3.67 4.67 3.67 1 1.67 1.33 1 3.67 2.33 28.0 39% 36 50% 11% 28.0 39%
31 23 18 290 Y0.67 0.67 2.33 5 0.67 5 1.67 4 3.33 0 0.67 0.67 23.3 32% 31 43% 11% 24.0 33%
32 34 6 240 1 3.33 Y0.33 2 2 2 1 3.67 0.67 1 2 2.33 20.7 29% 32 44% 16% 21.0 29%
29 29 14 155 Y0.67 1 3.33 4.67 0.33 0.67 Y0.33 1.33 2.33 1.67 2.67 2.33 19.3 27% 29 40% 13% 20.3 28%
25 25 22 180 Y1 3.67 3.33 3.33 2.67 Y1.67 4 1.67 Y1 1 Y0.33 1 16.7 23% 25 35% 12% 20.7 29%
17 20 35 220 1 1.33 0.67 1.33 1.33 0 0 0 0.67 0.33 4 Y0.33 10.3 14% 17 24% 9% 10.7 15%

Average 43.6 0.6 49 69% 8% 43.9 61%

Average 3.0 4.7 3.8 4.3 4.2 2.9 3.5 3.0 3.4 3.8 3.6 3.6 3.6
Std.<Dev 1.8 1.6 1.7 1.4 1.7 1.8 1.6 1.3 1.9 1.9 1.8 1.9

Worse/Better<than<Average Y0.6 1.1 0.1 0.7 0.5 Y0.8 Y0.2 Y0.6 Y0.2 0.1 0.0 Y0.1

Future:	  Connec>ng	  outcomes	  and	  teaching	  

Quan>ta>vely	  >e	  exam	  performance	  to	  lecture	  content	  
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Total5Right Total5Wrong Unanswered
66 6 0 165 4.67 6 4.67 6 6 4.67 4.67 4.67 6 6 4.67 6 64.0 89% 66 92% 3% 64.0 89%
64 6 2 135 5 6 4.67 6 6 4.67 4.67 3.67 4.67 6 4.67 6 62.0 86% 64 89% 3% 62.0 86%
65 10 0 300 4.67 4.67 6 6 6 4.67 4.67 4.33 4.67 4.67 5.67 5.67 61.7 86% 65 90% 5% 61.7 86%
63 8 1 120 4.67 6 4.67 6 4.67 3.33 4.67 3.67 6 4.67 6 6 60.3 84% 63 88% 4% 60.3 84%
63 9 0 185 4.67 6 3.33 6 4.67 6 4.67 3.33 4.67 6 4.67 6 60.0 83% 63 88% 4% 60.0 83%
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60 8 4 210 4.67 6 6 4.67 4.67 3.33 4.67 4.67 5 6 3.67 4 57.3 80% 60 83% 4% 57.3 80%
59 12 1 160 3.33 6 3.33 4.67 4.67 2 6 3.33 5 6 6 4.67 55.0 76% 59 82% 6% 55.0 76%
59 13 0 265 4.67 6 6 4.67 4.67 2 3.33 4.67 3.33 4.67 4.67 6 54.7 76% 59 82% 6% 54.7 76%
59 13 0 165 3.33 4.67 4.67 4.67 6 2 6 3.33 4.67 6 4.67 4.67 54.7 76% 59 82% 6% 54.7 76%
59 18 0 170 3 6 2 5.67 5.67 3.33 3 3.67 4.67 6 4 6 53.0 74% 59 82% 8% 53.0 74%
57 15 0 155 3.33 4.67 3.33 4.67 4.67 3.33 4.67 3.33 4.67 6 4.67 4.67 52.0 72% 57 79% 7% 52.0 72%
54 11 7 175 3.33 6 6 4.67 6 3.33 3.33 2.67 5 2.33 5 2.67 50.3 70% 54 75% 5% 50.3 70%
54 12 6 190 5 6 6 4.67 3.33 3.67 2 3.67 5 3.33 3.67 3.67 50.0 69% 54 75% 6% 50.0 69%
55 17 0 300 3.33 4.67 6 3.33 3.33 2 6 4.67 2 3.33 4.67 6 49.3 69% 55 76% 8% 49.3 69%
53 13 6 125 4.67 6 3.33 0 4.67 4.67 3.33 3.33 3.33 4.67 6 4.67 48.7 68% 53 74% 6% 48.7 68%
54 21 0 225 2 3.33 3 4.67 6 2 4.67 4.33 4.67 4.67 4.67 3 47.0 65% 54 75% 10% 47.0 65%
51 16 5 300 3.33 6 5 4.67 3.33 2 4.67 2.33 3.33 5 2.67 3.33 45.7 63% 51 71% 7% 45.7 63%
51 21 0 155 4.67 4.67 3.33 4.67 6 2 3.33 3.33 Y2 4.67 4.67 4.67 44.0 61% 51 71% 10% 46.0 64%
49 22 1 230 4.67 4.67 4.67 4.67 4.67 6 2 2.33 3.33 0.67 0.67 3.33 41.7 58% 49 68% 10% 41.7 58%
48 19 5 120 6 6 3.33 4.67 2 2 4.67 3.33 3.33 4.67 2 Y0.33 41.7 58% 48 67% 9% 42.0 58%
48 20 4 145 2 6 3.33 6 4.67 3.33 2 1.33 4.67 3.67 Y0.33 4.67 41.3 57% 48 67% 9% 41.7 58%
48 24 0 225 2 3.33 2 4.67 6 2 4.67 2 2 3.33 3.33 4.67 40.0 56% 48 67% 11% 40.0 56%
45 23 4 260 4.67 4.67 3.33 3.33 3.33 2 3.33 0.67 3.33 3.67 2.67 2.33 37.3 52% 45 63% 11% 37.3 52%
45 26 1 165 2 4.67 2.33 2 3.33 3.33 3.33 2 3.33 2 4.67 3.33 36.3 50% 45 63% 12% 36.3 50%
44 26 2 185 3.33 4.67 6 3.33 3.33 0.67 2 1 2 4.67 1 3.33 35.3 49% 44 61% 12% 35.3 49%
35 9 28 260 2.67 4 1.67 4 2.67 5 3.33 2 1.33 1.33 3 1 32.0 44% 35 49% 4% 32.0 44%
39 23 10 225 1 6 4.67 2 3.33 3.33 3.33 2.67 3 2.33 0 Y0.33 31.3 44% 39 54% 11% 31.7 44%
36 22 14 120 1.67 2.33 1 4.67 2.33 Y0.67 1 1.67 2.33 4 6 2.33 28.7 40% 36 50% 10% 29.3 41%
36 24 12 85 0.67 2 2.33 3.67 4.67 3.67 1 1.67 1.33 1 3.67 2.33 28.0 39% 36 50% 11% 28.0 39%
31 23 18 290 Y0.67 0.67 2.33 5 0.67 5 1.67 4 3.33 0 0.67 0.67 23.3 32% 31 43% 11% 24.0 33%
32 34 6 240 1 3.33 Y0.33 2 2 2 1 3.67 0.67 1 2 2.33 20.7 29% 32 44% 16% 21.0 29%
29 29 14 155 Y0.67 1 3.33 4.67 0.33 0.67 Y0.33 1.33 2.33 1.67 2.67 2.33 19.3 27% 29 40% 13% 20.3 28%
25 25 22 180 Y1 3.67 3.33 3.33 2.67 Y1.67 4 1.67 Y1 1 Y0.33 1 16.7 23% 25 35% 12% 20.7 29%
17 20 35 220 1 1.33 0.67 1.33 1.33 0 0 0 0.67 0.33 4 Y0.33 10.3 14% 17 24% 9% 10.7 15%

Average 43.6 0.6 49 69% 8% 43.9 61%

Average 3.0 4.7 3.8 4.3 4.2 2.9 3.5 3.0 3.4 3.8 3.6 3.6 3.6
Std.<Dev 1.8 1.6 1.7 1.4 1.7 1.8 1.6 1.3 1.9 1.9 1.8 1.9

Worse/Better<than<Average Y0.6 1.1 0.1 0.7 0.5 Y0.8 Y0.2 Y0.6 Y0.2 0.1 0.0 Y0.1
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Total5Right Total5Wrong Unanswered
66 6 0 165 4.67 6 4.67 6 6 4.67 4.67 4.67 6 6 4.67 6 64.0 89% 66 92% 3% 64.0 89%
64 6 2 135 5 6 4.67 6 6 4.67 4.67 3.67 4.67 6 4.67 6 62.0 86% 64 89% 3% 62.0 86%
65 10 0 300 4.67 4.67 6 6 6 4.67 4.67 4.33 4.67 4.67 5.67 5.67 61.7 86% 65 90% 5% 61.7 86%
63 8 1 120 4.67 6 4.67 6 4.67 3.33 4.67 3.67 6 4.67 6 6 60.3 84% 63 88% 4% 60.3 84%
63 9 0 185 4.67 6 3.33 6 4.67 6 4.67 3.33 4.67 6 4.67 6 60.0 83% 63 88% 4% 60.0 83%
62 10 0 225 4.67 6 6 4.67 6 4.67 4.67 3.33 6 4.67 4.67 3.33 58.7 81% 62 86% 5% 58.7 81%
62 10 0 150 2 6 4.67 4.67 6 3.33 4.67 6 6 6 4.67 4.67 58.7 81% 62 86% 5% 58.7 81%
60 8 4 210 4.67 6 6 4.67 4.67 3.33 4.67 4.67 5 6 3.67 4 57.3 80% 60 83% 4% 57.3 80%
59 12 1 160 3.33 6 3.33 4.67 4.67 2 6 3.33 5 6 6 4.67 55.0 76% 59 82% 6% 55.0 76%
59 13 0 265 4.67 6 6 4.67 4.67 2 3.33 4.67 3.33 4.67 4.67 6 54.7 76% 59 82% 6% 54.7 76%
59 13 0 165 3.33 4.67 4.67 4.67 6 2 6 3.33 4.67 6 4.67 4.67 54.7 76% 59 82% 6% 54.7 76%
59 18 0 170 3 6 2 5.67 5.67 3.33 3 3.67 4.67 6 4 6 53.0 74% 59 82% 8% 53.0 74%
57 15 0 155 3.33 4.67 3.33 4.67 4.67 3.33 4.67 3.33 4.67 6 4.67 4.67 52.0 72% 57 79% 7% 52.0 72%
54 11 7 175 3.33 6 6 4.67 6 3.33 3.33 2.67 5 2.33 5 2.67 50.3 70% 54 75% 5% 50.3 70%
54 12 6 190 5 6 6 4.67 3.33 3.67 2 3.67 5 3.33 3.67 3.67 50.0 69% 54 75% 6% 50.0 69%
55 17 0 300 3.33 4.67 6 3.33 3.33 2 6 4.67 2 3.33 4.67 6 49.3 69% 55 76% 8% 49.3 69%
53 13 6 125 4.67 6 3.33 0 4.67 4.67 3.33 3.33 3.33 4.67 6 4.67 48.7 68% 53 74% 6% 48.7 68%
54 21 0 225 2 3.33 3 4.67 6 2 4.67 4.33 4.67 4.67 4.67 3 47.0 65% 54 75% 10% 47.0 65%
51 16 5 300 3.33 6 5 4.67 3.33 2 4.67 2.33 3.33 5 2.67 3.33 45.7 63% 51 71% 7% 45.7 63%
51 21 0 155 4.67 4.67 3.33 4.67 6 2 3.33 3.33 Y2 4.67 4.67 4.67 44.0 61% 51 71% 10% 46.0 64%
49 22 1 230 4.67 4.67 4.67 4.67 4.67 6 2 2.33 3.33 0.67 0.67 3.33 41.7 58% 49 68% 10% 41.7 58%
48 19 5 120 6 6 3.33 4.67 2 2 4.67 3.33 3.33 4.67 2 Y0.33 41.7 58% 48 67% 9% 42.0 58%
48 20 4 145 2 6 3.33 6 4.67 3.33 2 1.33 4.67 3.67 Y0.33 4.67 41.3 57% 48 67% 9% 41.7 58%
48 24 0 225 2 3.33 2 4.67 6 2 4.67 2 2 3.33 3.33 4.67 40.0 56% 48 67% 11% 40.0 56%
45 23 4 260 4.67 4.67 3.33 3.33 3.33 2 3.33 0.67 3.33 3.67 2.67 2.33 37.3 52% 45 63% 11% 37.3 52%
45 26 1 165 2 4.67 2.33 2 3.33 3.33 3.33 2 3.33 2 4.67 3.33 36.3 50% 45 63% 12% 36.3 50%
44 26 2 185 3.33 4.67 6 3.33 3.33 0.67 2 1 2 4.67 1 3.33 35.3 49% 44 61% 12% 35.3 49%
35 9 28 260 2.67 4 1.67 4 2.67 5 3.33 2 1.33 1.33 3 1 32.0 44% 35 49% 4% 32.0 44%
39 23 10 225 1 6 4.67 2 3.33 3.33 3.33 2.67 3 2.33 0 Y0.33 31.3 44% 39 54% 11% 31.7 44%
36 22 14 120 1.67 2.33 1 4.67 2.33 Y0.67 1 1.67 2.33 4 6 2.33 28.7 40% 36 50% 10% 29.3 41%
36 24 12 85 0.67 2 2.33 3.67 4.67 3.67 1 1.67 1.33 1 3.67 2.33 28.0 39% 36 50% 11% 28.0 39%
31 23 18 290 Y0.67 0.67 2.33 5 0.67 5 1.67 4 3.33 0 0.67 0.67 23.3 32% 31 43% 11% 24.0 33%
32 34 6 240 1 3.33 Y0.33 2 2 2 1 3.67 0.67 1 2 2.33 20.7 29% 32 44% 16% 21.0 29%
29 29 14 155 Y0.67 1 3.33 4.67 0.33 0.67 Y0.33 1.33 2.33 1.67 2.67 2.33 19.3 27% 29 40% 13% 20.3 28%
25 25 22 180 Y1 3.67 3.33 3.33 2.67 Y1.67 4 1.67 Y1 1 Y0.33 1 16.7 23% 25 35% 12% 20.7 29%
17 20 35 220 1 1.33 0.67 1.33 1.33 0 0 0 0.67 0.33 4 Y0.33 10.3 14% 17 24% 9% 10.7 15%

Average 43.6 0.6 49 69% 8% 43.9 61%

Average 3.0 4.7 3.8 4.3 4.2 2.9 3.5 3.0 3.4 3.8 3.6 3.6 3.6
Std.<Dev 1.8 1.6 1.7 1.4 1.7 1.8 1.6 1.3 1.9 1.9 1.8 1.9

Worse/Better<than<Average Y0.6 1.1 0.1 0.7 0.5 Y0.8 Y0.2 Y0.6 Y0.2 0.1 0.0 Y0.1

72	  short	  quesAons:	  test	  knowledge	  
across	  every	  lecture	  

Understand	  which	  
lectures	  are	  working	  Should	  this	  

student	  pass?	  



David	  Black-‐Schaffer	  /	  Uppsala	  University	  

©	  2013	  David	  Black-‐Schaffer	  

Results	  

•  Increased	  student	  interac>on	  
–  20	  seconds	  per	  lecture	  	  60	  minutes	  per	  lecture	  

–  Every	  student	  answers	  10-‐20	  quesAons	  for	  every	  lecture	  

•  Students	  loved	  it	  
–  Online	  lectures	  and	  quesAons	  
–  In-‐class	  problem	  solving	  

–  Tremendous	  feedback	  to/from	  students	  

•  Most	  fun	  I’ve	  had	  teaching	  in	  years	  
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5	  LESSONS	  LEARNED	  
(although	  I	  don’t	  have	  all	  the	  answers)	  
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Very	  worth	  it	   Worth	  it	   Not	  worth	  it	  

Time	  Value	  

1.	  Students	  love	  this	  approach	  

Takes	  more	  Ame,	  but	  worth	  it	  
–  Resist	  required	  lectures	  and	  

pracAce	  problems	  (at	  first)	  

	  

Appreciate:	  
–  Interac>ve	  lectures	  
–  Rewind/review	  lectures	  
–  Asking	  ques>ons	  online	  
–  In-‐class	  prac>ce	  problems	  

	  

Time	  value	  

Time	  rela>ve	  to	  other	  courses	  

Full	  course	  report	  available	  at:	  h`p://www.it.uu.se/edu/course/homepage/dark/ht12/course-‐report-‐drap-‐local.pdf	  	  

A	  lot	  more	   More	   Same	   Less	   A	  lot	  less	  

Time	  Rela>ve	  to	  Other	  Courses	  
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Student	  Quotes	  

The	  whole	  concept	  of	  video	  lectures	  is	  
excellent.	  It	  lets	  you	  play,	  repeat	  or	  pause.	  
You	  lose	  the	  possibility	  of	  dialog	  during	  
the	  lectures,	  but	  we	  get	  this	  at	  the	  
prac>ce	  sessions	  so	  this	  is	  not	  a	  problem.	  

I	  really	  like	  the	  online	  lectures	  and	  I	  love	  
the	  quizzes.	  
I'm	  also	  happy	  that	  the	  problem	  solving	  
sessions	  are	  reasonably	  difficult	  and	  that	  
we	  have	  enough	  Ame	  so	  solve	  the	  
problems.	  :D	  

Always	  a	  minimum	  of	  2	  ques>ons	  on	  the	  
quizzes,	  and	  someAmes	  more	  of	  those	  
quesAons	  in	  the	  middle	  of	  the	  lecture.	  
Always	  a	  footnote	  as	  well	  when	  gekng	  
the	  wrong	  thing	  on	  the	  quizzes,	  it	  helps	  
the	  learning.	  

In	  this	  course	  it	  was	  mandatory	  to	  go	  
through	  lectures	  and	  parAcipate	  in	  class	  
exercises	  which	  essenAally	  doubled	  the	  
>me	  spent	  on	  the	  course.	  
I	  would	  benefit	  more	  from	  tradiAonal	  
exercise	  sessions	  =	  handouts	  +	  teacher	  
solves	  the	  given	  problems.	  	  

What	  was	  good?	  

What	  could	  have	  been	  beKer?	  
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2.	  Amazing	  experience	  for	  the	  teacher	  

InteracAng	  with	  the	  students	  
–  Much	  more	  fun	  than	  lecturing	  

–  Much	  more	  rewarding	  than	  lecturing	  

Know	  problem	  areas/quesAons	  before	  class	  Ame	  
–  Prepare	  review	  material	  

–  Prepare	  material	  to	  answer	  quesAons	  

Most	  fun	  I’ve	  had	  teaching	  in	  years	  
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Most	  common	  concern	  is	  extra	  Ame	  to	  record	  
–  Record	  in	  5-‐10	  minute	  chunks	  

–  Sopware/hardware	  cheap/free	  
	  
If	  you	  have	  good	  lectures,	  then	  the	  recording	  is	  easy.	  

3.	  Recording	  isn’t	  the	  >me-‐consuming	  part	  
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4.	  Producing	  ques>ons	  is	  hard	  

1	  minute	  ques>ons	  (online	  quizzes)	  
(10-‐20	  per	  90	  minute	  online	  lecture)	  

–  IdenAfy	  key	  concepts	  from	  lecture	  

–  Produce	  good	  short	  quesAons	  

10	  minute	  ques>ons	  (in-‐class)	  
(5-‐10	  per	  90	  minutes	  of	  class	  Ame)	  

–  Develop	  mulA-‐part	  quesAons	  

–  Address	  different	  student	  levels	  

100	  minute	  ques>ons	  (at	  home)	  
(1-‐2	  per	  week	  of	  class	  Ame)	  

–  Labs/essays	  (same	  as	  before)	  

What	  kind	  of	  quesAons?	  

How	  many	  quesAons?	  

How	  hard	  should	  they	  be?	  
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5.	  Adap>ng	  to	  feedback	  is	  hard	  

More	  feedback	  per	  lecture	  than	  for	  the	  whole	  class	  previously	  
–  Great,	  but	  now	  I	  feel	  I	  have	  to	  re-‐do	  all	  my	  slides…	  
–  How	  to	  triage	  comments?	  

–  How	  to	  aggregate	  comments	  over	  Ame?	  

New	  types	  of	  feedback	  
–  Confused/paused	  in	  the	  lectures	  
–  Self-‐assessment	  quiz	  results	  

40%	  of	  the	  students	  point	  out	  errors	  
–  Never	  happened	  before	  
–  Depressing	  the	  first	  Ame	  

1.  Q11.1.1	  It	  was	  impossible	  to	  choose	  the	  right	  answer,	  
because	  when	  I	  clicked	  submit	  bu`on,	  canvas	  scrambled	  all	  
the	  alternaAves,	  but	  my	  answer	  didn't	  change	  with	  them.	  

2.  Q11.4.1	  I	  saw	  two	  "Need	  to	  uniquelu	  idenAfy	  the	  data"	  –	  
answers	  

3.  One	  quesAon	  had	  the	  same	  (correct)	  answer	  listed	  twice.	  	  
4.  Q11.4-‐1.	  Same	  alternaAve	  is	  given	  twice	  but	  only	  one	  of	  

them	  gives	  the	  correct	  answer.	  
5.  Q11.4.2	  What	  is	  difference	  between	  loading	  data	  into	  the	  

cache	  and	  wriAng	  to	  the	  cache?	  
6.  Q11.4:	  Two	  answers	  have	  the	  same	  text	  but	  only	  one	  of	  

them	  is	  correct.	  
7.  Q11.4	  had	  two	  idenAcal	  answers.	  The	  two	  last	  parts	  had	  an	  

annoying	  sound	  in	  the	  background.	  
8.  Quiz	  11.4	  QuesAon	  1	  had	  two	  answers	  that	  were	  the	  same	  

and	  only	  one	  of	  them	  was	  right.	  
9.  QuesAon	  11.4.1	  has	  two	  answers	  that	  say	  the	  same	  thing.	  
10.  Slide	  80:	  "%	  of	  cache	  misses	  =	  (#cache	  hits	  /	  #cache	  

accesses)".	  Doesn't	  this	  formula	  rather	  give	  "%	  of	  cache	  
hits"?	  

11.  I	  assume	  that	  the	  calculaAon	  for	  miss	  raAo	  wasn't	  correct	  in	  
the	  slide,	  %	  of	  cache	  misses	  =/=	  (#cache	  hits/	  #	  memory	  
accesses).	  The	  right	  part	  should	  be	  the	  hit	  raAo	  and	  thus	  
the	  miss	  raAo	  should	  be	  1	  -‐	  hit	  raAo.	  	  

12.  In	  the	  first	  examples	  in	  the	  last	  video,	  why	  was	  the	  cycle	  
to	  access	  the	  cache	  counted	  twice	  if	  it	  was	  a	  miss?	  That	  is	  
both	  hit	  and	  miss	  Ame	  are	  counted.	  	  

12	  problems	  
pointed	  out	  in	  one	  

lecture	  
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THE	  FUTURE	  &	  CONCLUSIONS	  
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Moving	  forwards	  
More	  teachers	  and	  courses	  (and	  move	  outside	  of	  IT)	  

–  Today:	  10	  courses,	  500	  students	  at	  UU,	  SU,	  KTH	  

Increase	  student	  interac>vity	  
–  More	  self-‐assessment	  quiz	  types	  (arrows,	  boxes,	  numeric,	  etc.)	  
–  Peer	  grading	  
–  IntegraAon	  with	  exams	  (idenAfy	  at-‐risk	  students	  early)	  
–  Learn	  from	  other	  subjects	  what	  they	  need	  

Reduce	  teacher	  overhead	  
–  Funding	  for	  teacher	  >me	  is	  key	  
–  Be`er	  tools	  for	  teachers	  
–  Best	  pracAces	  guide	  
–  Enable	  sharing	  courses/content	  

(between	  teachers,	  departments,	  campuses,	  universiAes)	  

Uppsala-‐KTH-‐Chalmers	  
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Key	  ques>ons	  
Teaching:	  

–  How	  do	  we	  provide	  incen>ves	  to	  teachers	  to	  adopt	  be`er	  methods?	  
(Ame	  and	  moAvaAon)	  

–  How	  do	  we	  learn	  what	  works	  from	  our	  teachers?	  
(tools	  and	  techniques)	  

–  How	  do	  we	  disseminate	  what	  we	  learn?	  

Strategic:	  
–  How	  much	  of	  our	  teaching	  Ame	  is	  ac>ve	  vs.	  passive?	  

–  How	  much	  of	  our	  teaching	  Ame	  can	  be	  replaced	  with	  online	  content?	  
(Harvard/MIT/Stanford)	  

–  How	  can	  we	  ship	  to	  interac>ve	  in-‐class	  teaching	  by	  default?	  
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Would	  you	  like	  to	  try	  this	  in	  your	  class?	  
1.	  Contact	  me	  and	  we	  can	  discuss	  what	  you	  need	  

–  david.black-‐schaffer@it.uu.se	  

2.	  Prepare	  a	  few	  test	  lectures	  
–  Split	  into	  5-‐10	  minute	  chunks	  
–  Develop	  in-‐lecture	  self-‐assessment	  quizzes	  
–  Design	  in-‐class	  peer	  pracAce	  problems	  

3.	  Record	  
(Not	  the	  Ame-‐consuming	  part)	  
	  

4.	  Test	  with	  your	  students	  	  
–  Tell	  them	  why	  you	  are	  doing	  this	  
–  Collect	  feedback	  


