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 Introduction

? Previous results on Web-P&P
comparisons:

- No difference in item, test properties (alpha, factor structure,
validity studies,..) and response sets.

- Slight increase in score variance in the Web condition.

? An attempt of using the Internet
(SIETTE) for IRT item calibration
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 SIETTE         http://www.lcc.uma.es/siette

SIETTE is a general purpose platform to construct and deliver educational tests
through Internet. (Designed to be used as a component of an ITS)

? Types of items:
? Multiple choice, polytomous, open answers, applets library (matching, ordering, etc.)

? Evaluation methods:
? CTT (Number of correct answers),
? IRT (discrete implementation using K classes)

? Evaluation of Multiple topics simultaneously:
? Unidimensional items
? Multidimensional items

? Adaptive features:
? Item selection criteria: Fixed, Randomised, Maximum likelihood
? Finalisation criteria: Fixed number of questions, Variance of the distribution,

Probability of the main class
? Domain selection criteria: Maximum variance

In this study SIETTE has been used to provide Internet delivery
and data collection facilities
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 The English grammar test

? Acceptance form
? Demographical questionnaire
? 20 multiple choice items

? Presented following a fixed sequence.
? SIETTE evaluates only the number of correct answers.
? Overall real testing time was limited to 20 minutes.
? (1 item has been discarded afterwards due to a typing error)
? Data collected from April 1 to May 15, 2002
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 Data collected

? Recruitment procedures
? IP address, plus date and time of each connection
? Operating system and web browser
? Sex
? Age
? Studies
? English level (self-assessment)
? Nationality and Mother tongue
? Comments (free text form at the end f the test)

? Answers and time applied to each item.
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 P&P Sample description

Students: 428
University staff: 7

Web test: Anchor test of a 61-items form
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Web sample: Data-cleaning

1) Test blank: 474 (20%)

2) Online questionnaire comments:  28  (1%)
“This test is a joke. Ana and I want to know the correct responses”

3) Test incomplete, too much omissions, non acceptable time (very
low) in answering the test: 322 (14%).

4)  IP address control (possible resubmissions): 325 (14%)

5) Mother tongue other than Spanish: 28 (2%).

Final sample: 1123 cases.  Initial sample: 2316.  Valid rate is 49%



19

Valid and invalid cases, by
recruitment procedure
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Samples comparison: Nationality

Web (1123) P&P (435)
? España: 982 (87%) España: 435
? México: 36
? Argentina: 16
? Venezuela: 9
? Chile: 7
? Peru: 6
? Colombia, Cuba: 5
? Honduras, Uruguay: 3
? Bolivia, Ireland, Nicaragua, Salvador, USA: 1
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  Samples comparison: Sex and Size

Significant proportion difference (z = 5.97, p < 0.001)

P&P Web

Male 24% 39%

Female 76% 61%
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 Samples comparison: Age

P&P Web
Mean 20.2 25.9
S.D. 3.6 7.6
Min 15 12
Max 48 65

Significant mean and variance differences (p < 0.001)
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 Samples comparison: Studies

Significant different distributions (?2 = 239, p < 0.001)
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Samples comparison:
English level (self-assessment)

Significant different distributions (?2 = 14.5, p = 0.006)

English level
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Samples comparison:
Demographic Data

Summary:
P&P and Web samples differ in ALL the
variables studied: Nationality, Size, Sex,
Studies and  English level.
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  CTT: Total test score

    P&P   Web
Mean       11.2    11.8
S.D.       3.9      3.9

H0: ? P&P- ? Web= 0

t(1542) = -2.79,
p = 0.005
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CTT: Difficulty (p)
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CTT: Discrimination (rj,x-j)
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Cronbach’s Alpha

   P&P Web
 ?   0.76   0.80

S2  13.37 14.74

H0: ? P&P - ? Web= 0
F (297, 752) = 1.2,  p = 0.045
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Samples comparison: CTT results

Summary:
- Items and test are more difficult for P&P
sample
- No differences in item discrimination
- No differences in Cronbach’s alpha
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IRT: Unidimensionality check

P&P Web
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IRT: Residuals
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IRT: Thetas

    P&P   Web
Mean       0.04     0.18
S.D.     0.94     0.93
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IRT: Difficulty
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IRT: Discrimination
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IRT: Pseudo-chance
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IRT: Global similarity
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Samples comparison: IRT results

Summary:

? Unidimensionality and good fit to 3PL.

? Higher thetas in the Web sample.

? Acceptable correspondence between “a”, “b” and “c”
estimates for both samples. Correspondence is more
evident when the entire test is considered.
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Final conclusions

• Big sample

• Best recruitment procedures: E-mailing and links

• If IRT assumptions are met, IRT preferable to CTT

• Big problem: Do results generalize to other
samples and traits?

• Current research

vicente.ponsoda@uam.es


