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Task 11

Description of acceptable responses:

i Too much: E.g., anxiety, construction work, power outage, cheating. (Max
1p.)

ii Too little: E.g., insufficient content sampling of the curriculum. Too easy
or too difficult questions for specific aspects of the curriculum, etc. (Max
1p.)

Task 12

Only the answers are required, 1p each. The mean, or the expected value, is

E(X) = P (X = 0) × 0 + P (X = 1) × 1 + P (X = 2) × 2 + P (X = 3) × 3

= 0.1 × 0 + 0.2 × 1 + 0.5 × 2 + 0.2 × 3

= 0 + 0.2 + 1 + 0.6

= 1.8.

The median is 2.

Task 13

We have
E(Y ) = E(aX + b) = aE(X) + E(b) = aE(X) + b

and

Var(Y ) = Var(aX+b) = a2Var(X)+Var(b)+2abCov(X, b) = a2Var(X)+0+0.

Up to 1p each for correct derivation.
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Task 14

ρX,Y =
3

2 × 3
= 0.5

i Identify correct components to use to calculate the correlation. (+0.5p)

ii Calculate it correctly. (+0.5p)

iii Answer the question correctly based on the result, i.e. the relationship is
moderate. (+0.5p)

iv Either of the following adds another 0.5p:

– Comment on the reliability of the two tests influencing the result.

– Comment that the correlation measures a linear relationship.

– Comment on the sampling variance being a potential factor.

– Other things that make sense.

Task 15

i Calculate the variances correctly. (+0.5p)

ii Calculate coefficient alpha correctly. (+0.5p)

iii Interpret coefficient alpha correctly. (+1p)

Each part:

i)

σ2
X1

= 0.5 × 0.5 = 0.25

σ2
X2

= 0.5 × 0.5 = 0.25

σ2
X3

= 0.5 × 0.5 = 0.25

ii)

α =
3

2

[
1 − 0.25 + 0.25 + 0.25

1.5

]
= 1.5 ∗ (1 − 0.75/1.5) = 1.5 ∗ (1 − 0.5) = 0.75

If answer is built on wrong input from i), but internally correct still get +0.5p.
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iii)

Different types of answers and scoring:

• Correct answer (example): Under the assumption that a single factor
model holds, the reliability is equal to or higher than 0.75, assuming no
sampling variance. The reliability can under those circumstances be con-
sidered borderline acceptable. (1p)

• Partial credit: Mentions a lower bound but not under which conditions.
(0.5p)

• Partial credit: Mentions internal consistency and correctly states it is
borderline acceptable. (0.5p)

• Partial credit: Other response which makes sense but is not entirely cor-
rect. (0.5p)

Task 16

i Norway’s initial score was approximately around the mean among the
other countries in the study. (+0.5p)

ii Norway saw a significant decline from 1995 to 2003. (+0.5p)

ii Norway saw a significant increase from 2003 to 2011. (+0.5p)

iv Norway has had no significant development from 2011 to 2015, and is a
level that is slightly below the original score. (+0.5p)

When discussing the significance, specific reference to the SEM is needed to
obtain full credits.

Task 17

i It can be argued that there are other relevant measures of success in
higher education than FYGPA. Points are awarded for considering other
potentially relevant criteria. (Max +1p.)

ii Under ”relations to other variables”, the Standards explicitly state that
criterion-related relationships include an evaluation of the appropriateness
of the criterion measure. Points are awarded for reasonable discussion
regarding the appropriateness of the FYGPA as a criterion-measure. (Max
+1p.)
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Task 18

i Possible consequences of not including the HSGPA as a selection criterion
can be that students become less motivated to take their GPA seriously,
and thus might make less of an effort to perform well in individual subjects.
(Max +2p)

ii Having the SAT as the sole selection criterion might motivate students to
study specifically for the SAT, at the expense of focusing on doing well in
each individual subject. This might in turn have influence the predictive
capacity of the SAT on FYGPA. (Max +2p)

iii In general, points should be awarded for drawing on concepts from the
Standards (e.g., evidence categories, construct underrepresentation and
irrelevance, etc) in order to aid reflection around possible consequences of
cutting HSGPA and exclusively relying on the SAT.

Task 19

Required components for acceptable responses:

i Identify a suitable approach, e.g. the bookmarking method and briefly
describe the procedure. (Max +2p)

ii Suggest a procedure for sorting items by difficulty. (Max +1p)

iii Outline how an expert panel should judge the appropriate cut-score. (Max
+1p)

Task 20

a

All latent variables correctly identified (Math and Reading). (1p)
Only some of them correctly identified or including more than the correct two
variables. (0p)

b

Yes, the model is identifiable since we have more than the required two indica-
tors per latent variable when the latent variables are correlated. (1p)
Correctly stating that the model is identifiable but not entirely right justifica-
tion. (Up to 0.5p)
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c

Either
X1 = µ1 + λM,1M + 0 ×R+ E1

or
X1 = λM,1M + 0 ×R+ E1

gives +0.5p.
Explaining M as the mathematics factor, E1 the random error, and explaining
the factor loading interpretation. (+0.5p)

d

Correct answer is the product of the factor loadings for the factor Math for items
X1 and the factor Reading for X4 times the covariance between the factors, i.e.
0.5 * 0.8 * 0.5 = 0.2. (1p)
Identifying the correct expression but not calculating it entirely right (Up to 1p
depending on severity of mistake.)
Any other answer. (0p)

Task 21

a

Justifies an overall acceptable but not good model fit based on the criteria
we have used. (Good fit: GFI > 0.95, RMSEA < 0.05, mean residuals = 0,
standard deviation of residuals < 0.05. ; Acceptable fit: GFI > 0.90, RMSEA
< 0.1, mean residuals = 0, standard deviation of residuals < 0.05.) (1p)

b

Calculate the coefficient omega correctly. (+0.5p) Calculation:

(1+2+1+1+3)2/[(1+2+1+1+3)2+(6+3+5+10+12)] = 64/(64+36) = 0.64

Interpret the observed omega as the estimated reliability of the sum score.
(+0.25p)
Qualify the comment with either of the following: (+0.25p)
- Sampling variability.
- Factor model not fitting perfectly means the reliability estimate is not neces-
sarily reflective of the true reliability.
- Other reasonable comment.
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c

i) Identify that the information (factor loading squared divided by the unique
variance) is the appropriate way of assessing this. (+0.5p)
If instead using the factor loadings. (+0.25p)
ii) Calculate the information for each item and select the items with the lowest
and highest information. Even if calculating the information wrong, still choose
consistently from that you obtain full marks. (+0.5p)
Item 1: 1/6
Item 2: 4/3
Item 3: 1/5
Item 4: 1/10
Item 5: 9/12

So Item 2 adds the most and Item 4 adds the least.

d

Likert scales are ordinal data which makes the application of the factor model
strictly speaking inappropriate. (1p)
Other comments that make sense can also give credits but they need to refer
specfically to the description of the items, which could include comments relating
to the factor loadings and error variances listed in the question. (Up to 1p.)
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