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quick reflection



quick reflection

think of something you are good at



quick reflection

how did you become good at that?
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Many short-term emergency measures will become a fixture of life. That
is the nature of emergencies. They fast-forward historical processes. De-
cisions that in normal times could take years of deliberation are passed
in a matter of hours. Immature and even dangerous technologies are
pressed into service, because the risks of doing nothing are bigger. Entire
countries serve as guinea-pigs in large-scale social experiments. What
happens when everybody works from home and communicates only at a
distance? What happens when entire schools and universities go online?
In normal times, governments, businesses and educational boards would
never agree to conduct such experiments. But these aren’t normal times.
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The reason? Bad pedagogy!
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Optimize instructional face-to-face time

synchronous asynchronous
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Optimize instructional face-to-face time

@chronous asynchronous

everybody together
at the same time
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Optimize instructional face-to-face time
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Optimize instructional face-to-face time

synchronous asynchronous
@uctor-p@ self-paced
everybody together

at the same pace
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Optimize instructional face-to-face time

lecture

synchronous

instructor-paced
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Optimize instructional face-to-face time

recorded lecture
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instructor-paced
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Optimize instructional face-to-face time

lab

synchronous

self-paced
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Optimize instructional face-to-face time

homework/study
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Optimize instructional face-to-face time

synchronous asynchronous

instructor-paced self-paced

more time to help students

where it really matters!
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Try this exercise!
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Optimize team face-to-face time

synchronous

collaborative work
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Optimize team face-to-face time

synchronous

collaborative work

- not all students engaged
- inefficient team work

- poor use of staff time

* no quality control
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Optimize team face-to-face time

synchronous

collaborative work

- not all students engaged
- inefficient team work

- poor use of staff time

* no quality control

asynchronous synchronous

individual } }
work

all engaged efficient team quality control
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Inside Higher Ed, Yes, Virginia, there is a better way to grade
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Specifications grading

Inside Higher Ed, Yes, Virginia, there is a better way to grade
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Establish continous accountability

NO Does work meet YES

specifications outlined
l for type of work? l

Inside Higher Ed, Yes, Virginia, there is a better way to grade
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Establish continous accountability

NO Does work meet YES

specifications outlined
l for type of work? l

if specifications not met,
can try again

Inside Higher Ed, Yes, Virginia, there is a better way to grade
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Establish continous accountability

NO Does work meet YES

specifications outlined
for type of work?

Is there evidence of
conscious effort to
meet specifications?

NO

YES

Not assessable. Work is
fragmentary or contains
significant omissions. Not
enough information is
present to determine
effort given.

Revision needed. Effort
to meet specifications is
evident, but significant
gaps remain. Needs
further work and/or
revisions.

Does work go
significantly beyond
specifications?

NO

YES

Meets specifications.
Unambiguously meets all
stated specifications. No
additional work is
needed.

Exemplary. Work exceeds
expectations by a wide
marg and could be used
as classroom example

Inside Higher Ed, Yes, Virginia, there is a better way to grade
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Establish continous accountability

NO

Does work meet
specifications outlined
for type of work?

YES

Is there evidence of
conscious effort to
meet specifications?

NO YES

l
N

Not assessable. Work is Revision needed. Effort
to meet specifications is

fragmentary or contains

Does work go
significantly beyond
specifications?

70 micro units

Inside Higher Ed, Yes, Virginia, there is a better way to grade

1 pandemic lessons
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Establish continous accountability

individual and team work
required to meet specifications

Inside Higher Ed, Yes, Virginia, there is a better way to grade
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Establish continous accountability

individual and team work
required to meet specifications

course grade determined by number of units
for which specifications were met

Inside Higher Ed, Yes, Virginia, there is a better way to grade
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Shift ownership of learning space

instead of all students coming to instructor’s room...
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Shift ownership of learning space

instead of all students coming to instructor’s room...

...Instructional staff visits each team’s own room
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Shift ownership of learning space

80 students in one room — 20 rooms with 4 students

Cora Novak
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Shift ownership of learning space

every student on front row

Cora Novak
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Shift ownership of learning space

every student on front row & address each by their name

(o)

Cora Novak
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Doubling of...

- content learning gains

 physics self-efficacy gains
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What do students say?
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Agile Feedback Survey (Talbert)

1. | was challenged intellectually

2. | had plenty of support

3. | am closer to mastering the ideas of the course now

4. | made progress because of my own efforts and choices

5. | felt | was part of a community of learners
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challenge vs. support

1. | was challenged intellectually

2. | had plenty of support
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self-determination

3. I am closer to mastering the ideas of the course now (growth)
4. | made progress because of my own efforts and choices (auton.)

5. | felt | was part of a community of learners (relatedness)

1 pandemic lessons



self-determination

What do you predict?
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| did my best teaching ever online!
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weekly workflow

content module practical work
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weekly workflow

content module practical work

reading
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weekly workflow
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reading
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reading
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content module practical work

reading
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weekly workflow

content module practical work

reading skills session
readiness assurance
tutorial

challenge
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content module practical work

reading skills session
readiness assurance
tutorial project work
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weekly workflow
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weekly workflow

content module practical work

reading

replaces lectures
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weekly workflow

content module practical work

reading

replaces lectures
using a social learning platform
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weekly workflow

content module practical work

reading

replaces lectures
using a social learning platform
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76 CHAPTER 4 MOMENTUM

n the preceding two chapters, we developed a math-

ematical framework for describing motion along a

straight line. In this chapter, we continue our :itudy of
motion by investigating inertia, a property of objects that
affects their motion. The experiments we carry out in
studying inertia lead us to discover one of the most funda-
mental laws in physics—conservation of momentum.

4.1 Friction

Picture a block of wood sitting motionless on a smooth
wooden surface. If you give the block a shove, it slides some
distance but eventually comes to rest. Depending on the
smoothness of the block and the smoothness of the wooden
surface, this stopping may happen sooner or it may hap-
pen later. If the two surfaces in contact are very smooth and

slippery, the block slides for a longer time interval than if

the surfaces are rough or sticky. This you know from every-
day experience: A hockey puck slides easily on ice but not
on a rough road.

Figure 4.1 shows how the velocity of a wooden block

decreases on three different surfaces. The slowing down is

due to friction—the resistance to motion that one surface or
object encounters when moving over another. Notice that,
during the interval covered by the velocity-versus-time
graph, the velocity decrease as the block slides over ice is
hardly observable. The block slides easily over ice because
there is very little friction between the two surfaces. The
effect of friction is to bring two objects to rest with respect
to each other—in this case the wooden block and the sur-
face it is sliding on. The less friction there is, the longer it
takes for the block to come to rest.

Figure 4.1 Velocity-versus-time graph for a wooden block sliding on
three different surfaces. The rougher the surface, the more quickly the
velocity decreases,

. ]
I - .
-,

Figure 4.2 Low-friction track and carts used in the experiments described
in this chapter.

 —
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You may wonder whether it is possible to make surfaces
that have no friction at all, such that an object, once given
a shove, continues to glide forever. There is no totally fric-
tionless surface over which objects slide forever, but there
are ways to minimize friction. You can, for instance, float an
object on a cushion of air. This is most easily accomplished
with a low-friction track—a track whose surface is dotted
with little holes through which pressurized air blows. The
air serves as a cushion on which a conveniently shaped ob-
ject can float, with friction between the object and the track
all but eliminated. Alternatively, one can use wheeled carts
with low-friction bearings on an ordinary track. Figure 4.2
shows low-friction carts you may have encountered in your
lab or class. Although there is still some friction both for
low-friction tracks and for the track shown in Figure 4.2,
this friction is so small that it can be ignored during an
experiment. For example, if the track in Figure 4.2 is hori-
zontal, carts move along its length without slowing down
appreciably. In other words:

In the absence of friction, objects moving along a
horizontal track keep moving without slowing down.

Another advantage of using such ca
constrains the motion to being along a s
then use a high-speed camera to recordthe cart’s position
at various instants, and from that information determine its
speed and acceleration.
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n the preceding two chapters, we developed a math-

ematical framework for describing motion along a

straight line. In this chapter, we continue our :itudy of
motion by investigating inertia, a property of objects that
affects their motion. The experiments we carry out in
studying inertia lead us to discover one of the most funda-
mental laws in physics—conservation of momentum.

4.1 Friction

Picture a block of wood sitting motionless on a smooth
wooden surface. If you give the block a shove, it slides some
distance but eventually comes to rest. Depending on the
smoothness of the block and the smoothness of the wooden
surface, this stopping may happen sooner or it may hap-
pen later. If the two surfaces in contact are very smooth and

slippery, the block slides for a longer time interval than if

the surfaces are rough or sticky. This you know from every-
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hardly observable. The block slides easily over ice because
there is very little friction between the two surfaces. The
effect of friction is to bring two objects to rest with respect
to each other—in this case the wooden block and the sur-
face it is sliding on. The less friction there is, the longer it
takes for the block to come to rest.

Figure 4.1 Velocity-versus-time graph for a wooden block sliding on
three different surfaces. The rougher the surface, the more quickly the
velocity decreases,
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Figure 4.2 Low-friction track and carts used in the experiments described
in this chapter.
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You may wonder whether it is possible to make surfaces
that have no friction at all, such that an object, once given
a shove, continues to glide forever. There is no totally fric-
tionless surfaggfover which objects slide forever, but there
are ways to mize friction. You can, for instance, float an
object on aghshion of air. This is most easily accomplished
with a loyffriction track—a track whose surface is dotted
with littyff holes through which pressurized air blows. The

air seryfs as a cushion on which a conveniently shaped ob-
ject g float, with friction between the object and the track
all @0t eliminated. Alternatively, one can use wheeled carts

with low-friction bearings on an ordinary track. Figure 4.2
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I n text sth for
EER re 4.2,
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experiment. For example, if the track in Figure 4.2 is hori-
zontal, carts move along its length without slowing down
appreciably. In other words:

In the absence of friction, objects moving along a
horizontal track keep moving without slowing down.

Another advantage of using such carts is that the track
constrains the motion to being along a straight line. We can
then use a high-speed camera to record the cart’s position
at various instants, and from that information determine its
speed and acceleration.
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No friction at all seems impossible. Isn’t there
always some friction in any real case.
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n the preceding two chapters, we developed a math-

ematical framework for describing motion along a

straight line. In this chapter, we continue our :itudy of
motion by investigating inertia, a property of objects that
affects their motion. The experiments we carry out in
studying inertia lead us to discover one of the most funda-
mental laws in physics—conservation of momentum.

4.1 Friction

Picture a block of wood sitting motionless on a smooth
wooden surface. If you give the block a shove, it slides some
distance but eventually comes to rest. Depending on the
smoothness of the block and the smoothness of the wooden
surface, this stopping may happen sooner or it may hap-
pen later. If the two surfaces in contact are very smooth and
slippery, the block slides for a longer time interval than if
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Figure 4.2 Low-friction track and carts used in the experiments described
in this chapter.
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You may wonder whether it is possible to make surfaces
that have no friction at all, such that an object, once given
a shove, continues to glide forever. There is no totally fric-
tionless surface over which objects slide forever, but there
are ways to minimize friction. You can, for instance, float an
object on a cushion of air. This is most easily accomplished

dth o lodifricy — 2 {r vhaee curlace is dotted
cfhole !

air serves as a cushlon on which'a conveniently shaped ob-
ject can float, with friction between the object and the track
all but eliminated. Alternatively, one can use wheeled carts
with low-friction bearings on an ordinary track. Figure 4.2
shows low-friction carts you may have encountered in your
lab or class. Although there is still some friction both for
low-friction tracks and for the track shown in Figure 4.2,
this friction is so small that it can be ignored during an
experiment. For example, if the track in Figure 4.2 is hori-
zontal, carts move along its length without slowing down
appreciably. In other words:

In the absence of friction, objects moving along a
horizontal track keep moving without slowing down.

Another advantage of using such carts is that the track
constrains the motion to being along a straight line. We can
then use a high-speed camera to record the cart’s position
at various instants, and from that information determine its
speed and acceleration.
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action of the force and the axis of rotation. So, the torque

caused by a force exerted on an object is the product of the

magnitude of the force and its lever arm distance. It can be
written equivalently as rF, and as r | F,
Like other rotational quantities, lorque carries a sign

that depends on the choice of direction for increasing .

In Figure 12.4, for example, the torque caused by F, about
the pivot tends to rotate the rod in the direction of increas
ing ¢ and so is positive; the torque caused by F, is nega
tive. The sum of the two torques about the pivot is then
nkF, + (—rF). As we've seen, the two torques are equal in

magnitude when the rod is balanced, and so the sum of the
torques is zero, When the sum of the torques is not zero, the
rod’s rotational acceleration is nonzero, and so its rotational

velocity and :

1igular momentum change.

In the situations depicted in Figures 12.4 and 12.5 we
used the pivot to calculate the lever arm distances. This is a
natural choice because that is the point about which the ob-
ject under consideration is free to rotate. However, torques
also play a role for stationary objects that are suspended or
supported at several different points and that are not free
to rotate—for example, a plank or bridge supported at ei-
ther end. To determine what reference point to use in such
cases, complete the IiJlltm;'Lng> exercise.

Exercise 12.1 Reference point

Consider again the rod in Figure 12.4. Calculate the sum of the
torques about the left end of the rod.

app.perusall.com

nMments - A [aa

reference pount I
I

T'he lever arm distances must now be determined relative to

point is zero, and so the t rque Cause d |

left end of the rod is zero. If [ choose counterclockwise as the

e direction of rotat

posit

CALSes a I]l'||'i| ve lIIfGE.II.' ar

the left end of the rod; the force Fj; exerted by the pivot

SC8

The lever arm
is r; + ry that of
is r;. Because the rod is at rest, the magnitude of the

a positive torque about the left end of the rod.

distance of F; about the left end of the roc

force exerted by the pivot is equal to the sum of the forces F

y account the signs of the torques, we find
the sum of the torques about the left end of the rod is
nitk + E) = (r ra)Fs
ned for the torques about the pivot, and so the sum of

the torques about the left end is zero.

nF roF;. This is the same result

we obta

Exercise 12.1 shows that the sum of the torques about the
left end of the rod is zero, just like the sum of the torques
about the pivot. You can repeat the calculation for the
torques about the right end of the rod or any other point,
and each time you will find that the sum of the torques is
zero, The reason is that the rod is not rotating about any
point, and so the sum of the torques must be zero about any
point. In general we can say:

For a stationary object, the sum of the torques is zero.

For a stationary object we can choose any reference point

we like to calculate torques. It pays to choose a reference

point that .li'melit"iL'r- the calculation. As you have seen, we

1at is exerted at the ref-
erence point. So, by putting the reference point at the point

do not need to consider any force

of application of a force, we can eliminate that force from
the calculation.

@J 12.2 In the situation depicted in Figure 12.2a, you must

continue to exert a force on the seesaw to keep the child off the

and
tion is zero. How can this be

ground. The force you exert causes a torque on the seesay

yel the seesaw’s rotational ac i

if torques cause objects to accelerate rotationally?

Example 12.2 Torques on lever

Three forces are exerted on the lever nI'Figur'c 12.7. Forces F,
and F; are equal in magnitude, and the magnitude of F, is half as

2 hew normal
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ne of action of force to rotation axis (pivot)

action of the force and the axis of rotation. So, the torque
caused by a force exerted on an object is the product of the

‘ magnitude of the force and its lever arm distance. It can be

1 pandemic lessons

| don't understand how this combination of

factors tells you anything about direction? Aren‘t magnitude and
lever arm distance both scalar quantities? It seems like we would need to
know some sort of direction to calculate torque.

| think you may be able to think about the

direction separately. So, after multiplying this magnitude and
distance, you can attach a sign to the torgue based on the defined
parameters of the system. In the following paragraph, they start to
explain how to choose this direction.

This is a great question. To further elaborate on

this, we can think of this in terms of the Torque equation. The
equation for torque is T = r X F, with r being the level arm distance
and F being force. We know that force is a vector vector from previous
chapters, and in regards to “r" it can also be thought of as the radial
vector. What this means is that this distance from the pivot points from
the axis of rotation to the point where the force acts. In as previously
mentioned, there is a general convention (the right-hand rule) that is used
to determine the direction which happens to be perpendicular to both the
radius from the axis and to the force.

up 1's comments A

app.perusall.com

b

reference pount I
F l

T'he lever arm distances must now be determined relati
the left end of the rod. The lever arm distance of force F; to this

point is zero, and so the torque caused by that force about the

left end of the rod is zero. If [ choose counterclockwise as the

positive direction of rotation, F, causes a negative torque about

the left end of the rod; the force FS, exerted by the pivot causes
a positive torque about the left end of the rod. The lever arm
distance of F;, about the left end of the rod is r, + r; that of
F<. is ;. Because the rod is at rest, the magnitude of the
force exerted by the pivot is equal to the sum of the forces F
and F,. Taking into account the signs of the torques, we find
that the sum of the torques about the left end of the rod is
n(F, + E) — (rn, + ) = nF raF,. This is the same result
we obtained for the torques about the pivot, and so the sum of

the torques about the left end is zero.

Exercise 12.1 shows that the sum of the torques about the
left end of the rod is zero, just like the sum of the torques
about the pivol. You can repeat the calculation for the
torques about the right end of the rod or any other point,
and each time you will find that the sum of the torques is
zero. The reason is that the rod is not rotating about any
point, and so the sum of the torques must be zero about any
point. In general we can say:

For a stationary object, the sum of the torques is zero.

For a stationary object we can choose any reference point
we like to calculate torques. It pays to choose a reference
point that h"meliﬂL'h the calculation. As you have seen, we
do not need to consider any force that is exerted at the ref-
erence point. So, by putting the reference point at the point
of application of a force, we can eliminate that force from
the calculation.

%) 12.2 In the situation depicted in Figure 12.2a, you must
continue to exert a force on the seesaw to keep the child off the
ground. The force you exert causes a torque on the seesaw, and
yet the seesaw’s rotational acceleration is zero. How can this be
if torques cause objects to accelerate rotationally?

Example 12.2 Torques on lever

Three forces are exerted on the lever uI'Figum 12.7. Forces .":'.
and F, are equal in magnitude, and the magnitude of F, is half as
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| don't understand how this combination of Oct 20 12:09 am
I factors tells you anything about direction? Aren't magnitude and
& lever arm distance both scalar quantities? It seems like we would need to
know some sort of direction to calculate torque.

| think you may be able to think about the Oct 20 12

direction separately. So, after multiplying this magnitude and
distance, you can attach a sign to the torque based on the defined
parameters of the system. In the following paragraph, they start to
explain how to choose this direction.

This is a great question. To further elaborate on Uct 22 8:48 p

this, we can think of this in terms of the Torque equation. The
equation for torque is T = r X F, with r being the level arm distance
and F being force. We know that force is a vector vector from previous

a chapters, and in regards to “r" it can also be thought of as the radial

vector. What this means is that this distance from the pivot points from
the axis of rotation to the point where the force acts. In as previously
mentioned, there is a general convention (the right-hand rule) that is used
to determine the direction which happens to be perpendicular to both the
radius from the axis and to the force.
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weekly workflow

content module practical work

readiness assurance

strengthen basic knowledge
through self-paced Peer Instruction
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Joining Learning Catalytics

learningcatalytics.com/demo



Joining Learning Catalytics

Join live session

Partipate in a poll that is taking place in your class now.

—
Session ID 491 641 63



mazur
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Line


Joining Learning Catalytics

each table: agree on a team name

Enter the name of your team. Make sure that everyone

Team name: | 23|

v QK \

name of your team goes here!




Joining Learning Catalytics

Session 58637213

Warning: Grades will nat he recarded when yvou lag in with this demn account. Please log out and log in agair
learning Catalytics accnunt usernamea and passwaord.

You have Joired the sesslon: vour team currently consists of:

23

| ukott, Brian

Miller, Kelly

Please walt Tor vour instructor to start the individual round.

Current team: 23 @ Change team -1 2end 3 message 1o the [nstructor < Jolh another sesslon



Joining Learning Catalytics

Session 58637213

Warning: Grades will nat he recarded when yvou lag in with this demn account. Please log out and log in agair
learning Catalytics accnunt usernamea and passwaord.

You have Joired the sesslon: vour team currently consists of:

23
| ukott, Brian

Miller, Kelly

Please walt Tor vour instezgr to start the individual round.

Lurrent team: .












Readiness Assurance

1st attempt: 4 pts

2nd attempt: 2 pts

3rd attempt: 1 pt

4th attempt: solution revealed



Readiness Assurance

http://bit.ly/remoteRAA



Readiness Assurance

* teambasedlearning.org
* need to make questions difficult

e need to “de-Google” questions
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Part 2. Ray tracing and convex lenses

e T v 4 X

©

10 Very distant object

------- -;—t—- = = = = Prncipal axis

-

onvex Lens
Convex Le <

In the diagram below x represents the x location of the
orange point below. The dashed lines represent a few of
the rays that emanate from the orange point and hit the
red vertical plane.

Try entering a large negative number below to test your
answer

B. Consider a point on the distant object that is also on
the principal axis of the lens. On the diagram, sketch
several rays from this distant point that reach the lens.

How are these rays oriented with respect to one another
and to the principal axis? Explain.

they are parallel

ke =3
On the basis of your observations from part A, show the
continuation of each of these rays through the lens and
out the other side. On the diagram, indicate where the
rays converge.

Note: Refraction takes place at the two surface of the
lens. However, in drawing a diagram for a thin lens, it is
customary to draw rays as if all refraction takes place at
the center of the lens.

desmos.com
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review with team & present to staff in class
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weekly workflow

content module practical work

(try to) solve three very hard problems

challenge
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weekly workflow

content module practical work

(try to) solve three very hard problems
(and reflect on your work)

challenge
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review with team & present to staff in class

gradescope.com

1 pandemic lessons 2 new normal



review with team & present to staff in class

mark up, write reflection, & reupload after class

gradescope.com
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content module practical work

skills session

1 pandemic lessons 2 new normal



weekly workflow

content module practical work

skills session

develop relevant skills

1 pandemic lessons 2 new normal



weekly workflow

content module practical work

skills session

develop relevant skills

(team work, taking data, building circuits, etc.)
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project work

3 month-long projects per semester (six total)
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weekly workflow

content module practical work

project work

3 month-long projects per semester (six total)
new team for each project
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content module practical work
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readiness assurance
tutorial project work

challenge
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“breaking down classroom walls”

1 pandemic lessons 2 new normal



the new (not so) normal

1 pandemic lessons 2 new normal



the new (not so) normal

* no lectures

1 pandemic lessons 2 new normal



the new (not so) normal

* no lectures

°* NO eXxams

1 pandemic lessons 2 new normal



the new (not so) normal
* no lectures

°* NO eXxams

* no (fixed) classroom

1 pandemic lessons 2 new normal



the new (not so) normal

* no lectures
* N0 exams
* no (fixed) classroom

* no (fixed) start or end time
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Before | tell you the answer, let’s analyze what happened.
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Before | tell you the answer, let’s analyze what happened.

You...

1. made a commitment

2. externalized your answer

3. moved from the answer/fact to reasoning

4. became emotionally invested in the learning process
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When the plate is uniformly heat-
ed, the diameter of the hole

1. increases.
2. stays the same.
3. decreases.
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When the plate is uniformly heat-
ed, the diameter of the hole
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points worth noting

e my “clear” lecture wasn’t very good

e discussion promoted “aha” moments



Peer \nstruct'\on

100 100
g 80 g 80
% 2
2 60 % 60
B 3
5 40 o) 40
< < 0 o), correct answers

20 2 weighted with confidence
0 0¥
0 20 40 60 20 100 0 20 40 60 20 100
Before discussion Before discussion
(@) ®)

Figure 23 (@ Percentage of correct answers after discussiont yersus percentage before discussion
and (b) the same information weighted with the students’ confidence- Each datapoint corresponds
to a single ConcepTest question.The filled datapoint is for the buoyancy question in Figure 2.1

Figure 24 shows how students revised their answers inthe discussion of the
buoyancy question posed in Figure 21.In fact,29% correctly revised their initial-
ly incorrect answek: while only 3% changed from correct 10 incorrect. Figure 2.

demonstrates that there 1S always an increase and never 2 decrease in the per-
centage of correct answers. The reason is that itis much casier to chang® the mind
of someone who is wrong than itisto change the mind of someone who has selected
the right answet for the right reasons. The observed improvemem in confidence
is also noO surprise- Students who are initially right but not very confident become
more confident when it appears that neighbors have chosent the same answer Of
when their confidence 1S reinforced by reasoning i

At times, 1t seems that students are able to explain concepts to 0ne anoth-
er more effectively than are their teachers (see Figure 1.5). A likely explanation
is that students who understand the concept when the question is posed have
only recently mastered the idea and are still aware of the difficulties involved in
grasping that concept- Consequenﬂy, they know precisely what 10 emphasize in

B Wronglto right
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OFF-TASK CUT OFF
4 : |
- B @ after
¢ O O before

correct / incorrect responses
N
[

|

1

0 20 40 60 80 100
responses received (%)

1 pandemic lessons 2 new normal 3 self-paced Pl




in-class PIl: time off-task

—h
o
o
2

students

o
o

_ _ 100%
time off-topic

1 pandemic lessons 2 new normal 3 self-paced Pl




in-class PIl: time off-task

—h
o
o
2

students

I [ E—

time off-topic

o
o

100%

1 pandemic lessons 2 new normal 3 self-paced Pl




in-class PIl: time off-task

100% 100%
Q1 Q2
(92} 0 [
c c
O] O]
© ©
> )
17 17
0 _ _ 100% 0 _ , 100%
time off-topic time off-topic

1 pandemic lessons 2 new normal 3 self-paced Pl




in-class PIl: time off-task

100%

[

Q2

100%
Q1
%) 0 [
I T
() ()
© ©
> >
» »
) . 100% 0
time off-topic
100%
Q3
12
c
O]
©
>
»
O I | ] I
0 100%

time off-topic

1 pandemic lessons

2 hew normal

100%

time off-topic

3 self-paced PI




in-class PIl: time off-task

100% 100%
Q1 Q2
(92} 0 [
c c
O] O]
© ©
> )
17 7]
_ _ 100% 0 _ . 100%
time off-topic time off-topic
100% 100%
Q3 Q4
(72} (72}
c c
o )
© ©
- )
17 17
0 I [ I ' 0 a— | [RRR|
0 100% 0 100%

time off-topic

1 pandemic lessons

2 hew normal

time off-topic

3 self-paced PI




in-class PI: class sequence
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self-paced PI: attempts & points

Question

: Correct
Attempt 1 |:> 4 points

Incorrect‘
Attempt 2 |:> 2 points

Attempt 3 |:> 1 points

Explanation |:> 0 points

Automated scoring & feedback
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av. time per session 92 min 71 min’

av. number of questions 9.3 (6.9) 11

increased gains in content learning & self efficacy!

outside of class!
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less time, more learning!
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ytlcs Amy Nichols | Log out

stion, it will count for your entire team (you, Destiny Rochester, Julia Welsh, and Dagmawi Misgano). Only one
question (otherwise it will count as multiple attempts)

Jumpio¥ 1 2 @ 4 5 6 7 8 9 10 | 2

Jy is height A, what minimum length must the mirror be in order for you to see your entire body in the mirror?

>
- =
&~

If answers other than expressions are entered (such as equations, inequalities, or number sets), they will be marked - ¢

tions, log, In and exp, for example, sin{x), In(y), exp(2). Inverse trigonometric functicns are supported only in form of
> exp(1)for Euler's number. log(z) presents the logarithm of z to base 10, while In(z) to base exp(1) and log(z,2) to base

Hy

ts so far in team round Q, Score details

end a message to the instructor € Join another session
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* less time, more learning

- better integration with reading

- free up class time for other learning activities
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- online can be better than In person
- pedagogy is key

- time together is precious



- online can be better than in person
- pedagogy is key
- time together is precious

* physical classroom is a constraint



for a copy of this presentation:

mazur.harvard.edu
course Canvas page: bit.ly/erics_course

Follow me! l@eric_mazur





