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All question papers must be handed in.

There are two sections that cover theory and application. These sections are
labelled Section A and Section B.

Section A has 14 questions and is composed of a 98 marks.

Section B has 5 questions and is composed of 50 marks.

Please refer to the mark allocation next to the questions for guidance.

Read the gquestions carefully and answer on the answer paper. Please write as
neatly and legibly as possible.

This exam paper has 6 pages including the front page.

You have 3 hours to complete the exam. Plan your time carefully.

The general University of Johannesburg policies, procedures and rules pertaining
to written assessments apply to this examination.



Section A: Theory(_9_8 MARK§)

—

10.
11.

12.
13.
14.

What is a test or measure? (5)
What is a measurement scale? (3)
Give an example of a five-point Likert-type scale. Assign numbers to the different
categories to demonstrate how we make the responses numerical. (5)
List and explain the basic questions you need to ask when constructing new
items. (9)
Define factor analysis with special reference to exploratory factor analysis?  (5)
a. Why do we do a factor analysis? (5)
b. Describe the applications of factor analysis (5)
a. What are factors? (2)
b. Also describe the two conceptual models that are found

when conducting factor analysis. (4)
List and define 7 statistical assumptions that underlie factor analysis. (21)
Describe and explain the main approaches to factor analysis? (4)
List and define the components that make-up the total variance. (10)
a. Describe and define communality in factor analysis. (2)
b. Also, indicate the guidelines we use when interpreting communalities in factor

analysis. (6)
What is dimensionality in psychometric testing? (2)
What is unidimensionality in psychometric testing? (2)
What must a test demonstrate to have construct validity? (8)



Section B; Application (50 MARKS) ]

Please refer to the descriptive table below.

tems jars 1 nean d median rrimmed mad nin max ‘ange skew {urtosis e
1 1 1561 313 105 4 328 0.0 1 4 3 075 -0.85  0.03
2 2 1561 313 098 3 323 148 1 4 3 -0.64 093 0.02
3 3 1561 327 097 4 3.42 0.0 1 4 3 096 043 0.02
4 4 1561 2.68 1.13 3 2.73 1.48 1 4 3 -0.15 -1.40 0.03
5 5 1561 202 102 2 190 148 1 4 3 077 -0.53  0.03
6 6 1561 195 1.01 2 1.81  1.48 1 4 3 088 -0.32 0.3
7 7 1561 285 112 3 294 148 1 4 3 -0.36 131 0,03
8 8 1561 322 099 4 336 0.00 1 4 3 -0.90 -0.52  0.03
9 9 1561 294 108 3 3.05 148 1 4 3 047 117 0.03
10 10 1561 332 094 4 347  0.00 1 4 3 -1.09 006  0.02
11 11 1561 357 077 4 374 0.00 1 4 3 -169 182 002
12 12 1561 351 088 4 370 0.00 1 4 3 -163 138 0.02
13 13 1561 313 097 3 324 148 1 4 3 064 091 002
14 14 1561 343 0.88 4 358  0.00 1 4 3 127 032 002
15 15 1561 326 091 4 337 0.0 1 4 3 081 -0.66  0.02
16 16 1561  3.28 0.96 4 342 0.0 1 4 3 099 034 0.2
17 17 1561  3.38  0.87 4 352 0.00 1 4 3 113 006 0.02
18 18 1561 324 095 4 337 0.0 1 4 3 086 060 0.02
19 19 1561 355 077 4 371 0.00 1 4 3 -155 131 002
20 20 1561 286 1.10 3 296 148 1 4 3 038 127 0.03

1.1. How many items are in this questionnaire? (1)

1.2. What is the mean score on item 107 (1)

1.3. What is the most negatively skewed item? (1)

1.4. What is the most positively skewed item? (1)

1.5. What is the item score range for all the items? (1)

1.6.  What is the median score for item 207 {1) What is the median? (3)

1.7. What is the standard deviation? (2) What item has the highest standard

deviation? (1)



2. Please refer to the Mahalanobis distance outlier plot below.
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2.1.  What is an outlier? (2) Why is it important to remove outliers from our data? (2)
2.2. Does the Mahalanobis plot indicate multivariate normality? Explain your

response. (4)
3. Please refer to the correlation table below for five items used in a
scale.
tems il i2 i3 i4 i5
1 1 -
2 0.41 1
3 0.47 0.53 1
4 0.32 0.42 0.36 1
5 0.21 0.76 -0.89 -0.41 1
3.1. Based on the correlations alone, is this data-set factorable? (2)
3.2.  Which two item(s) are the most strongly related to one another? (2). What does
this relationship mean? (2)



4, Please refer to the scree-plot below.
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4.1.  How many factors and components would you retain? (2) Explain your answer

(3)

5. Refer to the factor loading matrix of an exploratory factor analysis on the next
two pages.
tems MR2 MR1 MR3 h2 u2 com
1 0.50 -0.07 -0.01 0.25 0.75 1.00
2 0.43 -0.04 0.15 0.18 0.81 1.30
3 0.33 -0.06 0.12 0.12 0.88 1.30
4 0.34 -0.16 0.05 0.13 0.87 1.50
5 0.62 0.07 0.07 0.39 0.61 1.00
6 0.34 -0.11 0.26 0.16 0.84 2.10
7 0.62 -0.03 0.07 0.39 0.61 1.00
8 0.74 -0.01 -0.03 0.55 0.45 1.00
9 0.71 0.11 -0.08 0.53 0.47 1.10
10 0.47 0.11 -0.16 0.25 0.75 1.30
11 0.50 -0.05 0.03 0.25 0.75 1.00
12 0.55 0.20 -0.11 0.34 0.66 1.30
13 0.29 0.13 -0.19 0.12 0.88 2.20
14 0.50 -0.13 -0.04 Q.27 0.73 1.10
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5.1

0.78
0.76
-0.06
0.23
0.03
0.02
-0.04
0.38
0.04
0.02
-0.18
0.04
0.42
0.34
0.13
0.22
0.13
-0.17
-0.05
0.07
0.31
-0.08
0.07
-0.23
0.22
0.09
0.04
-0.21
-0.22
-0.33
-0.15
-0.08
-0.03
0.32
-0.35
0.06
0.17
-0.18
-0.24
0.21
0.11
-0.28

Which items make up factor 1 (MR1). Explain why you chose these items. (8)

0.03
0.03
0.17
017
0.56
0.73
0.72
-0.11
0.58
0.69
0.26
0.31
0.52
0.35
0.47
0.12
0.60
0.58
0.70
0.50
0.46
0.45
-0.20
0.07
0.12
-0.17
-0.09
0.14
0.27
0.04
0.23
0.25
0.18
-0.03
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-0.04
0.03
-0.06
0.01
0.01
0.04
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0.01
0.02
-0.05
0.19
-0.21
-0.21
-0.04
0.03
0.11
0.05
0.34
0.10
-0.04
0.01
0.10
0.25
0.16
0.00
-0.12
0.21
-0.03
0.00
0.40
0.12
0.30
0.65
0.62
0.26
0.04
0.19
0.19
0.32
0.37
0.40
0.38
0.56
0.59
0.67
0.49
0.54
0.56
0.15

0.61
0.58
0.03
0.15
0.25
0.43
0.50
0.15
0.42
0.51
0.30
0.14
0.44
0.25
0.21
0.15
0.49
0.37
0.42
0.40
0.31
0.21
0.3
0.08
0.18
0.35
0.34
0.17
0.13
0.16
0.15
0.25
0.23
0.24
031
0.30
0.40
0.46
031
0.33
0.35
017

0.39
0.42
0.97
0.85
0.75
0.57
0.50
0.85
0.58
0.49
0.70
0.86
Q.56
0.75
0.79
0.85
0.51
0.63
0.58
0.60
0.69
0.79
0.87
0.92
0.82
0.65
0.66
0.83
0.87
0.84
0.85
0.75
0.77
0.76
0.68
0.70
0.60
0.54
0.69
0.67
0.65
0.83

1.00
1.00
1.40
2.80
1.30
1.20
1.00
1.20
1.10
1.00
2.40
1.20
1.90
2.00
1.30
2,50
1.20
120
1.10
1.40
1.80
1.10
1.50
1.70
2.10
1.20
1.10
2.50
2.00
1.70
2.70
2.00
1.50
1.90
2.10
1.00
1.20
1.20
1.50
1.30
1,10
2.40



5.2.  Which items would you flag for removal? (9) Indicate why you have flagged
the item(s} for removal? (2)



