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ABSTRACT

Objective: The purpose of this study is to examine the test-retest reliability of paper-pencil test for investigating population
stereotype of burner-control linkages of four-stove gas ranges. Background: Much of the research on gas-range stereotype
strength has been performed using the paper-pencil test. While the use of the paper-pencil tests has the advantage of collecting
data in a large group of subjects against reasonable costs, concerns regarding the reliability of the paper-pencil test has also
been stated. Method: Three paper-pencil tests classified by intervals of test-retest were performed, in which eight types of
burner-control arrangements were investigated. Sixty eight subjects were test-retested within two weeks, 85 subjects were
test-retested within four weeks and 58 subjects were test-retested three times in series with interval of two and four weeks.
Results: Chi-square test showed that three intervals of test-retest including two, four and two & four weeks have not
statistically significant effect on subjects' responses irrespective of eight types of burner-control linkages dealt with in this
study(p>0.10). Concordance rates of subjects’ responses ranged between 73.5% and 100.0% for two-week test-retest,
between 67.1% and 97.6% for four-week test-retest, and between 65.5% and 100.0% for two- and four-week serial
test-retest. The concordance rates were linearly correlated with proportion of subjects' responses for stereotypes of burner-
control linkages. Conclusion: It is concluded that the paper-pencil tests for investigating gas range relevant stereotypes could
reproduce reliable results compared to baseline test within interval of four weeks. Application: The results of this study
would be useful as an ergonomic guideline when designing the paper-pencil tests for stereotype relevant studies.
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Figure 1. Gas range images used in the study

3. Results

3.1 Independence test
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Table 1. Results of independence test
test-retest interval
Range type
2 weeks 4 weeks 2&4 weeks
Rangel 0.755" 0.465 0.826
Range2 0.314 0.278 0.599
Range3 0.357 0.364 0.393
Range4 NA™ 0.282 NA
Range5 0.314 0.319 0.364
Range6 0.389 0.243 0.465
Range7 0.343 0.675 0.627
Range8 0.314 0.555 0.364
*: p-value
**: not available due to perfect agreement between two paper-
pencil tests
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Table 2. Concordance rates by test-retest intervals

Concordance rate(%) Stereotype
Range type 2 weeks 4 weeks 2&4 weeks Proportion of response(%) Stereotype
2 weeks 4 weeks 2&4 weeks
Rangel 73.5 67.1 65.5 54.4 53.5 51.7 GHAL]
Range2 97.1 90.6 96.6 92.6 92.9 97.7 eHAL]
Range3 94.1 97.6 93.1 99.3 98.2 97.7 & A#L
Range4 100.0 929 100.0 92.6 94.7 100.0 & A#L
Range5 97.1 97.6 96.6 99.3 98.8 98.9 SHAL]
Range6 88.2 84.7 86.2 88.2 88.8 87.4 GH#HLIA
Range7 91.2 89.4 93.1 53.7 61.2 94.3 SHAL]
Range8 97.1 953 96.6 94.9 95.3 98.9 & A#L
T 89.4% (EFHAE 10.02) & Ko, A} 7|3ke] 253 4 1100 71 .4608% 46771
oAWA A Fo| Wit oF 2.9% WolFrh 1 ol 1000 Rioese
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4. Discussion and Conclusion
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Figure 2. Concordance rates and proportion of
responses for stereotype
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