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SECTICN 2: STRUCTURED ESSAY QUESTIONS (60 MARKS)

Choose 04 out of the 06 questions given below and answer using the provided answer sheets.

2.1

A psychologist conducts a study on the relationship between sleep duration and cognitive
performance. Twenty participants were asked to record their nightly sleep durations (in hours)
and their scores on a cognitive performance test. The following data represents their
responses; i ST e

~ " Sleep Duration (hours): 5.3, 5.7, 6.1, 6.5,6.9,7.2,7.5,7.9,83,8.7,8.9,9.1,9.5,9.7, 10.2,
10.5,10.9,11.3,11.7,12.1

Cognitive Performance Test Scores: 65, 68, 70, 72, 75, 77, 80, 82, 84, 86, 88, 90, 92, 94, 96,
98, 100, 102, 104, 106

i

i

iii

iv

Calculate the mean and median for the cognitive performance test scores. (2 Marks)

Compute the first quartile (Q1), third quariile (Q3), and the interquartile range (IQR) for
the cognitive performance test scores. (3 Marks)

Using the provided data on cognitive performance test scores, create a box plot for sleep
duration. (5 Marks)

Determine if there are any outliers in the data using the 1.5 IQR rule. (2 Marks)

Using the provided data on sleep duration and cognitive performance test scores, create a
scatter plot illustrating the relationship between sleep duration and cognitive
performance. Discuss any trends or patterns you observe in the data visualization.

' B N (3 Marks)
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2.2 A psychologist conducted a study to explore stress factors among college students. The study
involved collecting data from a sample of 100 college students. The variables investigated
were:

Stress level (measured on a Likert scale from 1 to 5)

Age

Gender

Year in college (recorded as: freshman, sophomore, junior, senior)
Hours of sleep per night

Number of courses taken in the current semester

Number of extracurricular activities participated in

Use of relaxation techniques (recorded as: yes, no)
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Identify the scale of measurement (nominal, ordinal, interval, or ratio) for each of the

study variables. (4 Marks)
Define these variables as Quantitative and Qualitative, (4 Marks)
Give 2 examples for discrete variables, (2 Marks)
Explain the concepts of control variable using a relevant example. (5 Marks)

Considering the basic concepts in hypothesis testing and parametric tests, write the answers
for the following questions,

1
ii
iii

v

Define the term ‘Hypothesis Testing’. (3 Marks)
Write the steps in Hypothesis testing. (4 Marks)
Briefly explain the 2 types of Decision errors happen in hypothesis testing. (2 Marks)

Identify the parametric test for each research problem. (Hint: One sample t-test, One
sample -test, Two sample independent t-test, Two sample independent z-test, Paired
sample t-test, and ANOVA) (6 Marks)

Research problem Appropriate
parametric test

In a study on stress reduction, 20 participants completed a 4-week
mindfulness meditation program, Before and after the program,
their stress levels were measured using a standardized scale.

A psychologist conducts a study to investigate the effect of
different types of exercise on mood improvement. Participants are
randomly assigned to one of three groups: Group A performs
aerobic exercise; Group B performs strength training, and Group
C practices yoga. After four weeks of regular exercise,
partictpants' mood levels are measured using a standardized mood
scale,

A production manager of a food producing company wants to test
whether the box of cereal contain 368 g of cereal. A random
sample of 50 boxes was taken from the daily production and
measured the content of each box. The sample mean of the cereal
box found to be 372.5 g,
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2.4 A study was conducted io investigate the relationship between stress levels and sleep
quality in a population of 150 individuals. The participants were categorized based on

their reported stress levels as either "high stress” or "low stress," and their sieep

quality was recorded as either "poor” or "good." The data collected is summarized in
the contingency table below:

Stress Level Sleep Quality
Poor Good
High Stress 45 30
Low Stress 25 50
i Explain the concept of ‘chi-squared test’ in statistical analysis. (2 marks)
ii  State the null hypothesis and alternative hypothesis relevant to the above study.
(3 marks)
iii Determine the values for the letters A-H given in the above table. (6 marks)
Observed Expected {(fh - F£)*
Value (f) Value (£} f.
45 A E
30 B F
25 C G
50 D H
iv  Calculate the chi-squared test statistic. (2 marks)
v Compute the test statistics with critical value at 5% significance level and interpret the
results. (2 marks)

2.5 A researcher aims to explore the relationship between the number of hours spent on
mindfulness meditation per week and the resulting reduction in stress levels among 5
participants. The data collected includes the number of hours each participant meditated
weekly and their corresponding reduction in stress scores after six weeks, The data is

presented below:

Participant Hours of Stress Reduction
Meditation (Points) (Y)
per Week (X)

1 5 15

2 7 22

3 4 10

4 6 18

5 8 25
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Explain the concept of ‘Correlation Analysis’. (3 marks)
Briefly describe what is Spurious Correlation? (3 marks)
Calculate the Pearson Correlation Coefficient. (5 marks)

Discuss whether there is a significant relationship between the hours of meditation and
stress reduction. (4 marks)

A researcher is investigating the impact of hours of sleep on memory recall performance, The
following data was collected from 10 participants, recording the number of hours they slept

the night before and their corresponding memory recall scores in a cognitive test. The data is
provided below:

r;Pau'ticipaﬁt Hours of Sleep Memory Recall
xX) Score (Y)
1 2 50
2 ] 4 55
3 6 60
4 8 65
5 10 70
6 12 75
7 14 80
8 16 : 35 ]
9 18 90
10 20 95
i Describe what is Regression Analysis? (3 marks)
il Describe the process of finding the accuracy of a fitted model. (2 marks)
i Dstimate the Regression Equation. (9 marks)
iv Using the regression equation, predict the Memory Recall score for a patient who sleeps
for 15 hours. (2 marks)
--------- END OF QUESTION PAPER ----ceee e oo
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This table presents the arca betweon the mean and the 2 score . Whan Zm1 96, the shaded
arca is 0.4750, ;

Areas Under the Standard MNormal Curve
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Numbers in each row of the table are values on a tdistribution with
{df} degraes of freadom for selected right-tail {graater-than) probabilities {p).

T n, A0
affp| ©a0 0.5 010 0.05 0625 .01 0.005 0.0005
7 ] 0324920 | 1.000000 | 3077684 | 6313752 | 1270620 | 31.82052 | 6365674 | 636.6192
2 | p288a7s | 0.818497 | UBBS618 | 2910986 | 430265 | G.96456 | D.92484 | 315991
3 [ 0276671 | 0.764892 | 1637744 | 2353363 1 3.16245 | 454070 | B.BA0S1 | 12.9740
4 § 0270722 | 0740697 | 1533206 | 2131847 | 277648 | 374685 | 460409 | 86103
5 { 0267181 | 0726687 | 1475864 | 2015048 | 257058 | 335493 | 403214 | 6.8680
6 | 0964835 | 0717556 | 1430756 | 1.043180 | 244691 | 314267 | 370743 | 5.9588
7 {0oensy | 0711182 | 1414924 | 1894879 | 2368452 | 2.99795 | 349348 | 64079
B { 0261521 | 0706387 | 1.306815 | 1850548 | 230600 | 2089645 | 235539 | 60413
8 |oz60855 | 0702722 | 13s30es | 183313 | 226216 | 282148 | 324584 | 47808
10 | 0250185 | 0699812 | rayziss | 1612481 | 2gzm1a | 276377 | 396827 | 45869
11 | 0250656 | (.697485 | 1.363430 | 1795885 | 220099 | 271808 { 310581 | 4.43%0
12 | 0259033 | 0695483 | 1356217 | 1782288 | 24788% | 268100 | 305454 | 43178
13 | nases91 | 0883829 | 1.350vn | 1770933 | 216037 | 265031 | 301728 | 42208
4 | 0269213 | 0602017 | 1.345030 | 1781310 | 214478 | 262449 | 297684 | 41405
5 | 0257885 | 0.691197 | 1340506 | 1753050 | 213145 | 260248 | 2984671 1 40728
16 | 0257595 | 0.690132 | 1.336757 | 1745884 | 211891 1 258340 | 292078 | 4.0150
17 | 0.257347 | 0689195 | 1.333379 | 1,730607 | 210982 | 250893 | 289823 | 3.9651
18 | 0757123 | pesessa | 1330391 | 173084 | 210082 | 255238 | 287844 | 39218
18 | 0.266923 | 0687621 | 1327728 | 1729133 | 209302 | 253948 | 256083 | 38834
20 | 0256743 | 0.686954 | 1325341 | 1724718 | 200596 | 252780 .] 284534 | 38485
21 | 0256580 | 0686352 | 1323188 | 1720743 | 207961 | 251765 | 283138 | 38193
22 | 0256432 | 0685805 | 1329237 | 1717043 | 207387 | 250832 | 281696 | 87621
23 { 0256207 | 0685306 | 1.318450 | 1713872 | 206885 | 248987 | 280734 | 3.7676
25 | 0956173 | nesess0 | 1317836 | 1710887 | 206390 | 249218 | 279894 | 37454
25 | 0756060 | 0624420 | 1316345 | 1708141 | 205954 | 248511 | z7Ewes | 3775t
26 | 0255955 | 0.684043 | 1314972 | 1.705618 | 205553 | 247863 | 277871 | 27068
27 { 0255858 | 06683685 | 1.313708 | 1703208 | 2051863 | 247766 | 277088 | 36896
28 | 0755763 | 0.683353 | 1312527 | 1709131 | 204847 | 248718 | 276326 ] 26739
29 | 0295684 | 0683044 | 1311434 | 1699127 | 204523 | 246202 | 2./5639 | 36504
30 | 0.255605 | 0682746 | 1310415 | 1697261 | 204227 | 245726 | 275000 | 36450
2z ] 0253307 | 0674480 | 1281552 | 1684854 | 195996 | 232635 | 257583 | 3.2905
o] ——— | — V% 90% 95% a8% 99% 99.9%
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