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11.1 Research designs and statistical
interpretation: evidence and transfer
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Objective

Classify designs by assignment and measurement structure; Choose the statistical test
that matches design and data type; Interpret main effects, interactions and distributional
evidence. Original practice and authored marking guidance.

1 Key knowledge and worked examples

interaction effect : The dependence of one factor’s effect on the level of an-
other factor. random assignment . Allocating participants to conditions
by chance to support causal inference.

Choose a test from the design, scale and assumptions, not merely the number of
groups. Paired observations require a paired or repeated-measures analysis; indepen-
dent groups require an independent-group analysis. An interaction can be meaningful
even if averaged main effects cancel. Statistical significance is evidence under a model,
not a condition for describing an observed difference. Report estimates and uncer-
tainty and qualify population claims.
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Worked case. Fictional mean scores are: task A, novices 4 and experts 8; task B,
novices 8 and experts 4. Compute marginal means and describe the pattern.

Novice marginal mean=(4+8)/2=6; expert marginal mean=(8+4)/2=6. Task A
marginal mean=(4+48)/2=6; task B marginal mean=(8+4)/2=6. The task contrast
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reverses by expertise, an interaction pattern despite equal marginal means. Means
alone do not establish a population interaction; variability, design and inference are
needed.

2 Practice

2.1 Each participant learns a list using exactly one of three rehearsal strategies. The
design is: 1]

A. within-subjects B. between-subjects C. correlational D. longitudinal E. quasi-experimental

2.2 Counts of students choosing each of three majors, broken down by gender, are best
analysed with: 1]

A. an independent-samples t-test B. one-way analysis of variance C. a chi-square test D.
a Pearson correlation E. linear regression

2.3 Revisit the worked case. State one conclusion its evidence supports and one stronger
conclusion it does not support. Explain the difference. 2]

3 Exam-style questions

3.1 The same 24 people complete two tasks. Another analyst treats the 48 scores as
independent. Explain the problem and a suitable analysis family. Give the interpretation,
supporting reasoning, a relevant alternative or limitation, and an appropriate check. [4]
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