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Effects of process-oriented worked examples on troubleshooting transfer performance
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2. Results
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Table 1

Means and standard deviations of time-on-task and mental effort during training and test, and test performance as a function of experimental

condition

Experimental condition

Solution worked out

Solution not worked out

Process No process Process No process

Dependent variables M SD M SD M SD M SD
Training

Time-on-task (s) 159.19 17.18 128.51 35.76 163.06 20013 162.04 14.83

Mental effort (1—9) 5.10 1.93 4.01 1.82 598 1.85 522 1.56
Test: near transfer

Performance (0—3 ) 1.98 .66 225 74 1.68 A4 1.70 .68

Time-on-task (s) 247.60 99.00 212.58 T77.24 172.49 44.70 13546 60.19

Mental effort (1-9) 6.27 1.43 4.62 1.57 5.71 1.80 4.73 1.68
Test: far transfer

Performance (0—2) 1.21 A 1.40 35 1.13 37 1.02 28

Time-on-task (s) 133.07 64.10 151.64 71.95 134.09 49.58 12556 74.28

Mental effort (1—9) 5.90 1.62 4.81 1.66 6.02 1.40 521 1.78

reported here. Cohen's fis provided as a measure of effect size, with f= .10 corresponding to a small effect, f= .25 to
a medium, and f= .40 to a large effect (Cohen, 1988).
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Fig. 1. Interaction between the factors ‘solution worked out’ and ‘process information given’ on training time-on-task.



Appendix A. A training task (conventional problem)

This circuit is not functioning correctly.
Find the fault(s) and repair the circuit so that it does function correctly.
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Note: SW = switch, VS = voltage source, R = resistor, AM = ampeére measurement point. The value of the voltage
source and resistors is given after the component label (V = Volt, k =kilo [Ohm]).
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Appendix B

Process-information (strategic in bold and principled in bold and italics) and the worked-out solution (normal print)
of the problem shown in Appendix A.

1. Determine how this circuit should function, using Ohm’s law (so what the current is that you should mea-
sure at the different measurement points)
In parallel circuits, the total current equals the sum of the currents in the parallel branches.
The total current should be It=11 + 12 +13, or it =Ul/R1 + U2/R2 + U3/R3, or It=12 V/6 kOhm + 12 V/
6 kOhm + 12 V/3 kOhm =2 mA + 2 mA +4 mA =8 mA.
You should measure:

AMI1 =2mA
AM2=2mA
AM3 =4 mA
AM4 =8 mA

2. Measure how it actually functions, using the Multimeter (so what the current is that you actually measure
at the different measurement points)
Go to T&M > Multimeter and measure the current at AM1, AM2, AM3, and AM4. You get:
AMI=2mA

AM2=2mA
AM3 =12nA
AM4 =4 mA

3. Compare the outcomes of 1 and 2
They do not correspond, something is wrong.

4. Determine which component is faulty and what the fault in that component is, using the principles given
below.
If the total current is lower than you would expect, the resistance in one or more of the parallel
branches is too high (the same voltage [U] divided by a higher resistance [R] results in a lower current
1.
If the total current is higher than you would expect, the resistance in one or more of the parallel
branches is too low (the same voliage [U] divided by a lower resistance [R] results in a higher current
).
Infinitely low current in a parallel branch means that there is infinitely high resistance in that branch; very
likely the resistor is open, but it can also be another component or the wire that is open.
No or infinitely low current in the entire circuit (in all branches) indicates that there is infinitely high resis-
tance somewhere outside the branches; possibly the voltage source, the switch, or the wire outside the
branches is open.
Infinitely high current in a parallel branch plus infinitely high total current indicates that the resistance is
infinitely low; very likely the resistor in that one branch is shorted.
13 =12 nA. Conclusion: R3 = open.

5. Repair the component
Repair R3.

6. Measure again
Go to T&M > Multimeter and measure the current at AM1, AM2, AM3, and AM4. You get:
AMI1 =2 mA

AM2=2mA
AM3=4mA
AM4 =8 mA

7. Determine if the measures correspond to those you determined at step 1. If so, the circuit now functions
correctly. If not, start over again at step 4.
The circuit now functions correctly.
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