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THRESHOLD CONCEPT THEORY TC ARE:

we are (become) what we know
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3
s

(Meyer & Land, 2003)

TC ARE: TC ARE:

difficult to unlearn cohere key aspects of the subject
= = (reveal hidden inter-relatedness & connections
(learners cannot return to previous view of the world) ereramrertysprar oo

= -
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TC ARE: TC ARE:

delineate a particular conceptual space

counter-intuitive, difficult to learn,
(serving a specific and limited purpose)

BUT.. AND...

How can lecturers help students

STUDENTS GET sTuck!
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agauivalent resistance of this circuit?

2200 ¢
elect an Answer
02290 Ohms
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General Links

Hyperphysics  Electronic-Tutorials.ws Al About Circuits  Electronics Club  MIT Electronics Videos

FLIPPED cLASS

FLIPPED CLASS

Class time becomes dynamic, interactive learning
environment

Emphasis is on hmhpr-nrdar +hmkmn skills and nrml:rnhnn to
complex pr‘oblems (through collaborative Iear‘nmg, case-based

FLIPPED cLASS

Concept Exploration
Video/audio recordings,
Content rich websites,
Simulations, Readings etc

Demonstration/Application

CYCLE 1: PREPARATIONS...

Looked at (what makes) good videos
(e.g., coherence, redundancy, spatial & temporal contiguity)

Recorded or borrowed ~60-videos @ ~8 mmutes zach

{ > Meaning making
Personalised projects, Reflective podcast ( students),
Problem based learning, Quizzes, Blogging,
Shaiti R e L Online discussions
Role plays etc
Qe
—

- Netlists
of circuits

- Recognising ‘F
elements in |

series and parallel

J
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Continuous assessment

Revised problem solving
questions

Week 4 - Workshee ect
[Definitely worth doing in your lab book}

lco at hitps./ 1bs ("Diode Tutorial & How to build an
Tower supply”, called "To-the-point diade /rectifier tutorial” on Moodle) has a great

tion of the simplest rectifiers and unregulated power supply circuits. It is NOT a good example

of design, because it daes net explain how to calculate the best values for components.

Design s the most important mental capacity for professionals. [n this work sheet you will work in
pairs to consider some design aspects of the rectifier elrcuit—how to calculate values before you build
aeTreuit. We will consider the half-wave rectifier circult that uses licon diode. Your lab book
might look like this as you proceed with this workshee —

Example given

a) Draw a half-wave rectifier circuit, namely a voltage source, 3 diode, and aload resistor; no
capacitar for now.

b) Sketch about 2 cycles of 3 6 Vus AC waveform on a full-page set of axes. In N the frequency is

50 Ha, so you want the x-axis to be about 40-50ms long. You will add various traces to this

raph.

lslngg the common “constant-veltagesswitch modal” of the diode, sketch the voltage you would

expect to measure across a 1k Joad resistor (without a capacitor) connected to the circuit.

Remember that the forward voltage of asilicon diade s about 0.7V, as you will measure in the

1ab this week.

d) Sketch the current you expect will be flowing in the loop.

€) Consider an RC circuit consisting of ke // 2.2uF; what will be the exponential decay time
constant for this circuit? If the capacitor started out charged to + 10V, what would the capacitor

like over time? Make a little sketch this, and put scales on your sketch.

Now consider the rectifier circuit 1k // Z.2uF connected. Sketch what you would expect to

measure across the load resistor with the capacitor in parallel with the load resistor. Which (P

parts of the waveform are "sine wave” shape, and which are "expanential” shape? Mark these

on your plot.

Are steps a problem?

=

i) speakers wil not operate fast enough to folow steps so
sound coming out s a smoothed version of the steps.

So far everything you have done here is pretty much like the stuff in the video above.

Now we address the design question: If it is important that the voltage across the resistor never:
falls below 6.5 V, how large a capacitar will be needed In the circuit?

THE cLAss WHAT THE FLIPPED cLASS LOOKED LIKE
PARTIAL FLIP (3 weeks)

videos +, +

2016, Sem. T -> FULLY FLIPPED - 100% lecturer-created
videos +, +
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VIDEO VIEWING
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Average
Session (top 100 by minutes viewed) Views na:::':: I\‘I’I:nulgds Unsleq;e
ewe:
Thevenin_Equivalent_Circuit_and_Measuring_lt (default) 780 4341 6 282
Handling_Cap_in_circuits_with_DC_Sources_and_Resistors (default) 575 4167 8 246
Qualitative_Lighbulb_Circuit_Examples (default) 506 3572 8 257
Intro_and_Example_of_Superposition (default) 633 3463 6 268
Reducing_a_Circuit_Using_Series_and_Parallel_Formulae (default) 639 3370 6 287
DC_AC_and_RMS_what_and_why (default) 516 3200 7 269
| Diode Small Sional Equivalent Cireuit Caleylations (defauln 400 2064 8 180 |

WHAT HELPED

® Not applicable
Textbook m Useful
e-Tutes y O Undecided

LEARNING?

Trial and error

H Not useful

Watch live.

=

Partner di ion y

Ask expert

In-class mini..
Questions on..
Extra Tutes

Problem solving.. T

L2 videos

L1 videos

0 20 40

Percentage of students (%)

60 80 100

VALUE OF VIDEOS?

Helped to learn key concepts
Videos well targeted to students
Easy to review ideas

Videos provided a good overview
Learning at own pace

Learning in own time

Easy access

0 20 40 60 80
Percentage of students (%)
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VALUE OF GROUP WORK? How HELPFUL CONTINUOUS ASSESSMENT?

Other

Learning how to apply the knowledge in
real life

Practicing team work skills

= Very much
Explaining what I know/understand = Somewhat
Not at all
Finding what I do and don’t understand
Better understanding of concepts covered
in videos
0 50 100
Percentage of students (%)
FLIPPED Vs TRADITIONAL ACHIEVEMENT
100
*1 PRE-FLIP PosT-FLIP

80
u Strongly prefer . '_—__./__..——\-

£
flipped 2
m Prefer flipped E 7
g
2 50 ‘V/
£
No preference &
2 40
£
- . Z 30
Prefer traditional < o= Analog part
lectures 20 1
=®=Digital part
= Strongly prefer

traditional lectures

2013A  2014A  2015A  2015T 2016A  2016T  2017A

Student cohort

LECTURERS' REFLECTIONS VIDEOS: WHAT WE LEARNT

Lecturers liked flipping the-class!

Problem solving worked well - students found some of 1T a
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IMPLICATIONS
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IMPLICATIONS

Variety of learning supports
Changing-lecturer-role
~ -

Time a
a
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