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v" multimedia principle, coherence principle, spatial contiguity principle...
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1.1 Interactivity and interactive computer systems
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1. "Z (ar ha—/) O : computer initiation

2. FEHEBENWREZ o EWMT (2 ba—/LOffiH) : learner response

3. FEHFA~DOH LWFROFET : computer feedback
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1.2 Active and passive learning hypotheses
A 2 DO E B E
v'  active learning hypothesis
S AETIT4THICEY, FEI T VIS LT R EBNICED Y 2EE
v"  passive learning hypothesis

S AT UVICEDY BRI, A F T 7T 4 TR R A E

active learning hypothesis
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2. Method

2.1 Participants
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2.2 Materials and apparatus
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® Interactive self-assessment questions(ISAQs) : X 4
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2.3 Procedure
334 % 2-MHICT A LITHIDIRY
VoI 164 (BYE134, LfE34)
v NI: 174 (BPE94, &ME84)
K—rEf oty v a v
v 2 OO FBRE TR FEBR
v ORI TR

3. Results
3.1 Post-test scores
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Table 1

3Post-test scores

System Overall Retention Transfer
Mean Standard Mean Standard Mean Standard
{out of 20) deviation {out of 14) deviation (out of &) deviation

I(n=16) 11.4 2.8 2.9 2.8 2.5 0.9

Nl (n=1T7) 11.9 2.6 10.1 2.1 1.8 1.0

" p<.05

3.2 Lesson and test timings
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Table 2
Lesson and post-test time results (in seconds)

System Lesson time (s) Retention-test time (s) Transter-test (s) Total post-test time (s)
Mean Standard Mean Standard Mean Standard Mean Standard
deviation deviation deviation deviation
1 1583.0° 395.7 435.5 176.6 3499 165.6 T85.5 297.7
NI 498.7 124.7 568.5°" 189.6 592.3" 2499 1160.8° 313.5
" p <001,
“ p<.05.



3.3 Relation between scores and timings
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Fig. 6. Correlation between time spent on lesson and transfer score.

Fig. 7. Correlation between time spent on lesson and time spent to complete post-test.
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Section Two: How a Bicycle Pump Works

Down Phase

As the handle iz pushed down, the piston moves dowen,
the inlet closes and the air in the lovwer cyfinder
compresses, The oullet valve opens and air moves
through the outlet valve.

Ae the handie ke pushed down

[ — ) ~4— Handle

the piston moves down
Piston

-

the inlet closes

Inlot vabve

Up Phase

Az the handie iz pulled up, the piston moves up, the

outlet value closes, and the air in the lwer part of the
cylinder decompresses, The inket valve opens and air
flows from the upper to the lower part of the cylinder.

Ae the handle ie pulled up

[ I—— |

T the piston moves up

e putlet closes
the: air in the lower

cylinde
decompresses
the miel opens

i the air flows into the
£ i._ lower part of the cylinder
| s

Fig. 1. The non-interactive lesson.
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Section Three: The Bicycle Pump - How It Works

In the down phase, the handie is pushed down

Repeat | Next |

Fig. 2. Interactive pacing in the interactive lesson.
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Section Three: The Bicycle Pump - How It Works

| T —

The piston moves down

Previous | . l Repeat I Next I
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Fig. 3. Interactive pacing in the interactive lesson.

Section Five: Self-Assessment Questions

Question 2

Wimich one of the follewing sequences of events most accurately surmmarises the
up phase of the operation of the pump?

Drag your answer 1o the Answar Bos,

1. The ouliet opens
1. The oullel opens 1. The air is decompressed
2 The air ks decompres sed 3. The inled opens
3. The inlet closes 1. The outlet cloges

2. The airis decompressed
3. The inlet closes

1. The oullet closes
2. The air is compressed
3. The inlel opans

1. The oullet closes
2. The &ir is decompressed

3. The inlet opens
Yest The outlel closes, the air in the cylinder decomprezses the inlet Mext Section

opens and air enters the lower pard of the cylinder through the inlet

“1z. 4. An example of feedback from an ISAQ.



pumpsim1 f

Section Four: The Bicycle Pump - Simulation

h—‘lq.-dll-‘
Watch carefully as you operate the
pump by clicking the handle.
Go ahead - pump up the balloon!
-

Fig. 5. The interactive simulation.
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