CHAPTER 3
COLLECTION AND ANALYSIS

DATA
based decision making through collecting

ge of media to solve societ Prob};dng
&t

Competency:

The learner suppor ;
interpreting and communica
Learning out comes:

ble to: LT ;
The learner should be a < for data collection in relation to there are of ,

» Analyze appropriate method a co :
» Develop sample tools for data collection in their research

> Establish how best they can present data for their topics.
» Understand mathematical and statistical concepts used in data presentatigy,

ts evidence- ;
ting data using a ran

SearU:

INTRODUCTION:

What is data? )
6Data refers to facts, figures, and information collected, stored, and analyz,

gain insights, make informed decisions, or support research. Data can be defined 4
information in a raw or unprocessed form. It is further defined as a collection of fu
and figures used to understand a particular phenomenon.

It is the digital information stored, processed, and transmitted by computers.|
means observations and measurements collected through research, experimentation,«
observation.

Data can be defined as inputs and outputs of a system, process, or function.
Types of Data
1. Qualitative data: Non-numerical data, such as text, images, or observations.

2. Quantitative data: Numerical data, such as statistics, measurements, or counts

Uses of Data

1. Informed decision-making: Data informs decisions in various fields, such#

business, healthcare, or education.

i;:ag:sl?:DD?ta. e usa‘id to support research studies and findings.

Probz: rri-‘solziri ?1 1&.3 ggt ylzle<li to.1denF1fy patterns, trends, and insights.

Predictive anal}iics- ; ;PS identify pr ob_lems and develop solutions. .

il b A ata 1s'used to predict future trends, behaviors, 0r outcor t
1zation: Data is used to personali . h as produC

: 1ze experiences, Suc
recommendations or targeted advertising

Risk asse : i :
sessment: Data is used to assess risks, such as credit risk or jnsurancé

Quality improvement: Data i i i
processes. 8 used to identify areas for improvement and %

RPN

risk

Ped

and identify opportunities,
11.Public policy: Data is used to i

effectiveness. o inform public policy decisions and evalua® g
12.Healthcare: Data is useq t

. 5 (o} i . nds;
optimize treatment plans, mprove patient outcomes, track diseas® ae

6
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3.9, Marketing: Data is used to understanq cu
and measure campaign effectiveness,
Arti icial intelligence: Data is used to train a
ch amcteristics of Data
"~ Accuracy: Data should be accurate and free from errors
9. Relevance: Da.ta should be relevant to the purpose or qu'estion bei
3, Com?leteness. Data should be comprehensive and include all i ad.d posed.
4. Consistency: Data should be consistent in format and quali o A aatie.
pata in the Digital Age e
1. Big data: Large amounts of data are generated and
_ 2 e analyzed in insi
9. Data v1s.uallzat1c->r{. Data is visualized to communicate in};izhtloagna:int;:zig: =
3, Data-driven decision-making: Data is used to inform decisions in various ir.1dustries

stomer behavior, track market trends
’

nd improve artificia] intelligence models

QUANTITATIVE DATA

This refters to numerical c.lata that can be measured, counted, or quantified. It is used
g)hi:f::::i,satl;l;lyze, and interpret phenomena using statistical methods.

1. Numerical: Quantitative data is expressed in numbers.

2. Measurable: Quantitative data can be measured using standardized units.
3. Comparable: Quantitative data can be compared using statistical methods.
Examples

1. Age: Measured in years.

2. Height: Measured in meters or inches.

3. Income: Measured in currency units.

4. Test scores: Measured as a numerical score.

Types of quantitative data:

1. Discrete data: Countable data, such as number of students in a class.

2. Continuous data: Measurable data, such as height or weight.

Advantages of using quantitative data analysis

L Objectivity: Quantitative data analysis provides an objective view of the data,
reducing personal biases: -« - - : ; RTTRINCOR YNGR, S

2. Precision: Quantitative data analysis allows for precise measurements and
calculations. :

8. Quantitative data analysis can be generalized to larger popula

4 for informing policy decisions.

+ Reliability: Quantitative data analysis can b

5, Comparability: Quantitative data analysis enables com

different groups, time periods, or contexts.

* Statistical analysis: Quantitative data analysis
ds, and correlations.

Methods to identify patterns, tren _
fficient data processing: Quantitative data analysis can p
efficiently, saving time and resources.

tions, making it useful

e replicated, ensuring consistent results.
parison of data across

sis allows for the use of statistical

rocess large datasets
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UALITATIVE DATA : escribes qualities, characteris:
gualitative data is non-numerical data that d stics, .

attributes of a phenomenon. It provides rich, contextual insights into People

experiences, perceptions, and behaviors.

Characteristics [ :

1. Non-numerical: Data is not numerical or-ql.l'antxﬁ?blﬁénomena

2. Descriptive: Data provides detailed descnptlon§ onp ol ori d setti

3. Contextual: Data is often collected in a naturalistic or real-w ing.

Types of Qualitative Data : .

1. Textual data: Data collected through interviews, focus groups, or open-endeg
surveys. : : 3

2. Observational data: Data collected through observations, such as field notes o
ethnographic research. ) .

3. Visual data: Data collected through images, videos, or other visual materials,

Advantages

1. In-depth insights: Provides rich, detailed understanding of phenomena.

2. Contextual understanding: Allows researchers to understand the context in which
phenomena occur.

3. Flexibility: Qualitative data can be collected through various methods.
Disadvantages

1. Subjective interpretation: Data
researcher bias.

not be generalizable t er populations

Applications ; S:thlarger pop
1. Soc1a1. sciences: Study social Phenomena, cultural practices, and human

experiences. ’
2. Healthcare: Understand patient ¢ i :

outcomes. *periences, healthcare practices, and health
3. Education: Study teachin meth ; ,
Analysis Methods ¢ ods, learning Processes, and educational outcomes.

NOTE: Qualitative data provides valuable ijn

a powerful tool for researchers, Sights into complex phenomena, making !

DATA COLLECTION

Before any statistical work cap be done a¢
of figures is a very importan
which arise in collection wij
on such figures.
NOTE: the conclusion can never be
et
Therefore, unless the origina] figures ;i: t:alil the
Ollecteq

all, -
© aspect of stay tiﬁgu"es Must be collected. The collect!

L i . jases
nevitably be req, o snce any mistakes, errors or b2 e
€cted in Conclusions subsequently a5

. . d.
°fginal figures on which it is basZis
Properly, any subsequent analy
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will be a waste of time and possibly even disastrous since it m

ay mislead, wit i
consequences. , With serious

populations and samples

Before one starts collecting any data at all it is very i
i i Ty Important to know exactt
what one 18 co.llec.tmg data.l about. We call the group of people (or items) about which wz
want to obtain information the population. The population must be defineq very

carefully. Thus, if Wwe wish to investigate the performance of girl students in th
X, then our population will be all the girls in school X, ¢ sl

Defining the population may however prove very tricky. For instance, in an

inquiry relating to the number of hoyse wives who go out to work, how should house

wife be df.:ﬁned? If it is taken to mean a wife with no occupation, other than
housekeeping, the survey would show that no house wives go out to work! If it means a
wife who keeps a house, then the question arises whether a newlywed in a one room flat
with her husband away on business nearly all the time is really a house wife. And should
we include a wife who has a maid to do most of the work? remember different
interpretation will lead to different results in the analysis.

Another problem sometimes associated with population is that its full extent may
not be known e.g. The number of people in Uganda with unsuspected HIV/AIDS.
Obviously, it is not easy to collect figures for such population.

Samples

A sample is a group of items taken from a population for examination. This is in practice
to avoid the inconvenience that comes with having to deal with a whole population.
Sample frame:

Alist or source of potential participants, units, or observations from which a sample is
drawn.

Purpose

L. Identify population: Define the population of interest. .

2. Select sample: Choose a representative sample from the population.

. 3. Ensure representativeness: Increase the likelihood that the sample accurately
~w.Tepresents the-population.. .. .- g ! i athes :

Sample Scenario _ .
You are q researcher conducting a study on the impact of social media on mental health

among university students. You want to survey a representative sample of students from
A university with a total enrollment of 10,000 students.

Task
Define the population and create a sample frame for your study.
oo Definition d students at the university, including

he population of interest is all currently enrolle
Undergraduate and graduate students.
Ample Frame
Suitable sample frame for this s
Ich includes a list of all current
Mprehensive and up-to-date list of students,
¢ drawn_

tudy would be the university's enrollment datat.)jse,
ly enrolled students. This database woyld provide a
47 allowing for a representative sample to
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Potential Biases or Limitations pond to the survey,

es
1. Non-response bias: Some students may not T

leading to biased results.

9. Database accuracy: The acculraC.Y of the en
representativeness of the sampie. ; :

3. E}g:lusion of certain groups: Students who are not included in the database leg
visiting students) may be excluded from the sample. ’

Steps to Minimize Bias

1. Use a random sampling
the sample frame.

2. Increase response rate: Use s
survey.

3. Verify database accuracy: Cc
it is up-to-date and comprehensive.

Note: By using the university's enrollment database as the sample frame and taking

steps to minimize bias, a representative sample of students can be

obtained for the study.

potentjally

rollment database may impag "
- the

method: Ensure that the sample is randomly selected fry,

trategies to encourage students to respond to the

heck the accuracy of the enrollment database to ensure

Methods of date collection

1. Observations; Participant observation: Researcher participates in the setting. Non-
participant observation: Researcher observes without participating.

2. Interviews; Structured interviews: Pre-determined questions. Unstructured

interviews: Open-ended conversations. Semi-structured interviews: Combination of

structured and unstructured questions.

3. Surveys; Questionnaires: Self-administered  or
questionnaires. Online surveys: Web-based surveys.

4. Experiments; Controlled experiments: Manipulate variables
environment. Field experiments: Conducted in natural settings.

5. Focus Groups; Group discussions: Moderated discussions with a small group-

interviewer-administered

in a controlled

6. Document Analysis; Review of existing records: Analyze documents, reports, and
records.
7. Case Studies; In-depth analysis: Detailed .examination of a single cas¢ or a smél
number of cases.
8. Online Data Collection; Social media analysis:- Analyze social media data. Web
scraping: Collect data from websites. i
he

9. Physiological Measurements; Biometric data: Collect physiological data (e.8
rate, blood pressure).

Choosing a Method
In choosing a data collection method, consider:

1. Research question: Align method with research obiecti

2. Population: Choose method suitable for target popjf;tgf,;

3. Resources: Consider time, budget, and equipment -

Note: Each method has strengths and limitatj lecti i

valid and reliable data collection. ions. Selecting the right met
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a) Direct observation method:
Direct observation involves systematic
phenomena in their natural setting,

ally watching angd recording behavior, events, or
reduces the chance of incorrect data

Tpis is the best method of collecting data as it
being recorded,

Characteristics
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6. Reduced bias: Minimizes

reliance on self-reported data,
Disadvantages

Applications
1. Social sciences: Study human behavior, social interactions, and cultural practices.
2. Healthcare: Observe pati i

patient behavior, treatment outcomes,

3. Education: Study teaching methods, student behavior, or le
Best Practices

or healthcare practices.
arning environments.

3. Accurate recording: Use systematic recording methods.

NB: Direct observation provides valuable insights into real-world phenomena, making it
a powerful data collection method.

Sample scenario activity

You are conducting a study to observe and record the behavior of children in q playground

setting. Your goal is to understand how children interact with each other and with the
" Playground equipment. : : ey
Task

Design q direct observation study to collect data on children’s behavior in the playground.
Consider the JSollowing:
L. What specific behaviors would you observe qnd- r_ecord?
2. How would you ensure the accuracy and rehabtlztyl of the data?
What steps would you take to minimize observer bias?

Possible Observations . .
+ Social interactions: Play behavior, sharing, coopex;:mgn;lcolnmct.
2. P hysical activity: Use of playground equipment,_p ysical play. .
Emotional expressions: Displays of joy, frustration, or other emotions.
ur Response Should:
Describe the observation protocol.
Explain data recording methods.

gy sy

M
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. oo inimize bias. !
ote: this q

specific context.

in .

?r)lt:rt:rti:\:r‘: e‘i’:wo?ve direct, face-to-face conversations between the researcher aug
participant to gather in-depth information.

of Interviews ) : )
Typset:'uctured interviews: Pre-determined questions askec! ina sPec1ﬁc ord-er,
2. Unstructured interviews: Open-ended conversations with flexible questioning,
3. Semi-structured interviews: Combination of structured and unstructured questigy,
Advantages - ' .
1. In-depth insights: Rich, detailed data from part101p:’=lnts perspectives.
2. Flexibility: Allows for follow-up questions and probing.

3. Contextual understanding: Provides nuanced understanding of participanty
experiences. :

Disadvantages

1. The first disadvantage of interviewing is that inaccurate or false data may be given

to the interviewer. The reason may be:
¢ Forgetfulness
* Misunderstanding the question
* Or deliberate intent to mislead
2. Time-consuming; It Requires significant time and resources.
3. Interviewer bias: Researcher's presence or biases may influence responses.
4. Participant bias: Participants may not respond truthfully.
Applications
1. Qualitative research: Explore experiences
2. Case studies: Gather detailed informatio

3. Needs assessment: Understand needs, p
Best Practices

1. Clear questioning: Use concise, relevant questions

2. Active listening: Pay attention-to Participants' reg 'on

3. Note-taking: Accurately record responses, AR

Note: Interviews provide valuabl

experiences, making them a Powerful datg :

Sample scenario activity: collection methoq

You are conducting a study to understq hat?
3 nd the . who %

successfully launched their oyn businesses i, aixper_‘len.ces of entrepreneutrfo gather ™

depth information about thejr challengeg Specific industry. You wan

Task StrategleS, and lessons learned.
Design an interview-based sty

dy t . 1 or the
following: Yo collect dqtq from thege entrepreneurs. Conside!
1. What type of interviey wo

structured)?
2. What questions would you
3. How would you ensure the

» Perceptions, and meanings.
n about a specific case.
references, and concerns.

ul . ot
 be most Stitable (structured, unstructured °’ ?

ask to gathe
validity gng relevant dgatqp

N reliability of the data collected?
104|Page
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Possible Interview Questioﬁs

1. Background: Can you describe your background and experience in the industry?

2. Challenges: What were some of the biggest challenges you faced when launching
your business?

3.

Strategies: What strategies did you use to overcome these challenges?
4.,

Lessons learned: What are some key lessons you've learned throughout your
entrepreneurial journey?

Your Response Should

1. Describe the interview approach.

2. Develop relevant interview questions.

3. Discuss strategies to ensure data validity and reliability.

Note: This question requires applying interview methods to collect in-depth data
from participants.

c) Surveys;

Surveys involve collecting data through self-report measures, such as questionnaires
or online forms, to gather information from a sample of participants.

Types of Surveys

1. Structured surveys: Pre-determined questions with fixed response options.

2. Unstructured surveys: Open-ended questions allowing participants to respond i
freely.

\

3. Mixed-mode surveys: Combination of structured and unstructured questions. -
Advantages

1. Cost-effective: Surveys can reach a large sample size at a relatively low cost. i
2. Efficient: Surveys can be administered quickly and easily. %
3. Anonymity: Participants can respond anonymously, increasing honesty. ]
Disadvantages 3

1. Response bias: Participants may not respond accurately or truthfully.

2. Sampling bias: Sample may not be representative of the population.

3. Limited depth: Surveys may not capture complex or nuanced information.
Applications

- 1. -Quantitative - research: - Gather- numerical -data. -on-:attitudes;behaviors

N

;-OF . siETerss

demographics.
2. Market research: Understand customer preferences and opinions. -
3. Social sciences: Study social phenomena, attitudes, and behaviors. \
Best Practices . '/
1. Clear questioning: Use concise, relevant questions. f
2. Pilot testing: Test the survey with a small sample to ensure validity.

3. Random sampling: Ensure the sample is representative of the population.
Note: Surveys provide a valuable means of collecting data from a large sample size,
making them a popular data collection method.

Designing a questionnaire:

If a questionnaire is to be used as a basis for interviewing, the following points should

be observed:

> The questionnaire should be short and simple. It is far better that there are many
short quesuons than there are a few long questmns

105|page -
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The questions should be unambiguous

The best questions are those that allow a :

The questionnaire should be as short as possible

The question should be neither irrelevant nor too personal

Leading questions should not be asked e.g. Do you agree that all sensijble People

XYZ soap? e

> The questions should follow a logical sequence. Thus enable the respondey
understand its purpose and thus the quality of his/ her answers may be immwﬁ;"

Sample scenario activity: ; '

You are conducting a study to understand the factors that influence customer satisfacgy,

with online shopping platforms. You want to collect data on customers' exPefiences‘

preferences, and pain points. : y '

Task :

Design a questionnaire to collect data from online shoppers. Consider t}?e Jollowing:

1. What demographic information would you collect (e.g., age, gender, income)?

2. What questions would you ask to understand customers' experiences with onljp,
shopping (e.g., frequency, product types, payment methods)?

3. How would you assess customer satisfaction (e.g., rating scales, open-endei
questions)?

Sample questionnaire

Sample Questionnaire on Customer Satisfaction with Online Shopping Platforms

(Tick the box of your choice)

preprinted answer to be tickeg

VVVVYVY

Section 1: Demographic Information - Other (please specify) I |
1. What is your age? Section 3: Customer Satisfaction
- Under 18 1. How satisfied are you with the overall online
- 18-24 shopping experience on our platform?
- 25-34 - Very satisfied
- 35-44 - Somewhat satisfied
- 45-54 - Neutral
- 55 or older - Somewhat dissatisfied
2. What is your gender? - Very dissatisfied )
- Male 2. How would you rate the usability of our website?
- Female - Very easy £
3. What is your annual income? - Somewhat easy s
= Less than $25,000 - Neutral B
- $25,000-$49,999 - Somewhat difficult =
- $50,000-$74,999 "= Very difficult
- $75,000 or more - .. ... | Section 4: Pain Points N s Z
Section 2: Online Shopping Habits 1. 'What challenges have you faced while shoppirg
1. How often do you shop online? online on our platform? (Select all that apphy)
- Daily - Technical issues
- Weekly - Payment security concerns
- Monthly - Difficulty finding products
- Rarely - Slow delivery
- Never - Other (please speci jn¢
2. What types of products do you usually purchase | 2. Do you(rixave an;;' :gyg)gestions for improving our on¥
online? (Select all that apply| shopping platform?
- Electronics Section 5: Additional Comments pout your
- Clothing Is there anything else you'd like to share &
- Home goods online shopping experience on our platform
- Books
d) Focused group discussion b

A focused group discus§ign (FGD) is a qualitative research method Wher® i
diverse group of people discuss a specific topic or issue, guided by a moderato’”
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