a) Box-and-Whiskers Plot

b) Features of Statistical Package for Social Sciences

Question 10
a) Discuss the different types of citation index. (5 marks)
b) What is meant by intellectual property rights (IPR)? Discuss the different types of IPR. (5

marks)

Now, we'll write the answers accordingly. We must ensure that for 5-mark questions, we
write 300-400 words, and for 10-mark questions, 600-800 words.

Let's begin.

MZO0-009: Research Methodology — Assignment
Solutions

Note:

Answers are structured to meet the expected word count:

e 5 marks ~ 300-400 words
+ 10 marks =~ 600-800 words

Question 1

a) What are the different problems faced by researchers in India?
(5 marks)

Researchers in India encounter a multitude of challenges that hinder the progress
and quality of scientific inquiry. These problems can be categorized into

infrastructural, financial, administrative, and sociocultural domains.

1. Inadequate Funding and Resources: Research in India is often underfunded, with
limited grants available from government agencies like DST, DBT, and CSIR. The
allocation for research and development (R&D) as a percentage of GDP is low
(around 0.7%), compared to developed nations (2-3%). This results in insufficient
laboratory equipment, outdated technology, and limited access to high-end

instruments.

2. Bureaucratic Delays and Red Tape: Excessive administrative procedures delay
project approvals, fund disbursement, and procurement of materials. Researchers

spend considerable time on paperwork rather than actual research.

3. Lack of Advanced Research Infrastructure: Many institutions, especially in rural
areas, lack basic infrastructure like reliable internet, digital libraries, and modern
laboratories. Access to international journals and databases is often restricted due

to high subscription costs.



4. Brain Drain: Talented researchers often migrate abroad for better opportunities,

facilities, and remuneration, leading to a loss of skilled human capital.

5. Inadequate Training and Mentorship: There is a gap in training researchers in
advanced methodologies, statistical tools, and ethical research practices. Poor

mentorship affects the quality of PhDs and postdoctoral work.

6. Plagiarism and Research Misconduct: Instances of plagiarism, data fabrication,
and unethical practices undermine the credibility of Indian research. Weak
institutional mechanisms to address misconduct exacerbate the problem.

7. Limited Industry-Academia Collaboration: There is a disconnect between
academic research and industry needs, resulting in low translation of research

into patents, products, or commercial applications.

8. Gender Disparities and Discrimination: Women researchers face additional
barriers, including family responsibilities, safety concerns, and gender bias in

hiring and promotions.

9. Publication Challenges: Researchers struggle to publish in high-impact
international journals due to language barriers, high publication fees, and

perceived bias against research from developing countries.

10. Ethical and Regulatory Hurdles: Obtaining ethical clearances for clinical, animal,
or environmental research is often a lengthy, complex process with inconsistent

guidelines.

Addressing these issues requires policy reforms, increased funding, infrastructure
development, training programs, and fostering a culture of integrity and innovation.

b) Differentiate between primary and secondary sources of data.
(5 marks)

Primary data and secondary data are two fundamental types of data used in

research, differing in origin, collection method, and purpose.
Primary Data:

« Definition: Data collected firsthand by the researcher specifically for the current

research problem. It is original and gathered for the first time.

» Collection Methods: Surveys, interviews, questionnaires, observations,

experiments, focus group discussions, and case studies.
» Advantages:
o Relevance: Tailored to the research objectives.
o Accuracy: Researcher controls the collection process, ensuring data quality.

o Timeliness: Recent and up-to-date.



o Uniqueness: Not previously published, offering new insights.
» Disadvantages:
o Time-consuming: Requires extensive planning and execution.
o Costly: Involves expenses for instruments, travel, and manpower.
o Labor-intensive: Demands significant effort in data gathering and processing.

« Examples: Data from a survey on customer satisfaction, results from a laboratory

experiment, transcripts of in-depth interviews.
Secondary Data:
» Definition: Data that has already been collected, processed, and published by

other individuals or organizations for a different purpose.

« Sources: Government publications (census reports, economic surveys), journals,

books, websites, databases, archival records, and earlier research studies.
» Advantages:

o Cost-effective: Less expensive as data already exists.

o

Time-saving: Readily available for analysis.

o

Large-scale: Often covers broader geographical or temporal scopes (e.g.,
decades of economic data).

o Benchmarking: Allows comparison with existing studies.
» Disadvantages:
o Relevance: May not perfectly align with the current research questions.

o Accuracy: Potential errors from original sources; researcher has no control over

data quality.
o Timeliness: Could be outdated.

o Access Issues: Some proprietary databases require subscriptions or

permissions.

o Examples: Using national health survey data to study disease prevalence,
analyzing historical stock market data, reviewing published literature for a meta-
analysis.

Key Differences:

» Originality: Primary data is original; secondary data is pre-existing.

» Collection Purpose: Primary data is collected for the specific study; secondary

data is reused.

» Control: Researcher has full control over primary data collection; limited control

over secondary data.



« Cost and Time: Primary data is costly and time-intensive; secondary data is

economical and quick.

In practice, researchers often use a mix of both (triangulation) to enhance validity

and comprehensiveness.

Question 2

a) Enumerate the different problems of survey research. (6
marks)

Survey research, while widely used, is susceptible to several methodological and

practical problems that can compromise data validity and reliability.

1. Sampling Errors:

o Coverage Error: When the sampling frame does not adequately represent the
target population (e.g., excluding unlisted households).

o Non-response Error: When selected respondents refuse to participate or are
unavailable, leading to bias if non-respondents differ systematically from
respondents.

o Selection Bias: Improper sampling techniques (e.g., convenience sampling) that

yield non-representative samples.

2. Measurement Errors:

o Question Wording: Ambiguous, leading, or complex questions can confuse

respondents or influence answers.

o Response Bias: Social desirability bias (respondents give socially acceptable
answers), acquiescence bias (tendency to agree), extreme responding, or recall

bias (inaccurate memory).

o Interviewer Bias: Interviewer's demeanor, tone, or expectations may affect

responses.

3. Mode Effects: Differences in responses due to the survey mode (online,
telephone, face-to-face). For example, sensitive topics may be underreported in

face-to-face interviews.

4. Low Response Rates: Declining participation rates, especially in telephone and

mail surveys, reduce sample size and representativeness.

5. Cost and Time Constraints: Large-scale surveys require significant financial

resources and time for design, data collection, and processing.



6. Ethical Issues: Ensuring informed consent, confidentiality, and minimizing harm,

especially when surveying vulnerable populations.

7. Data Quality Issues: Incomplete responses, careless answering (e.g., straight-

lining in Likert scales), or fraudulent responses in online surveys.

8. Limitations in Depth: Surveys often capture superficial data; they may not explore

underlying motivations or contexts as effectively as qualitative methods.

9. Cross-cultural Challenges: Translating surveys for multi-lingual populations while

maintaining conceptual equivalence is difficult.
10. Technological Barriers: Online surveys exclude populations with limited internet

access (digital divide).

Mitigation strategies include careful questionnaire design, pilot testing, trained
interviewers, mixed-mode surveys, follow-ups for non-response, and statistical

adjustments (weighting).

b) What are the different points that need to be covered in the
Introduction section of any research proposal? (4 marks)

The Introduction section of a research proposal sets the stage by justifying the

study and outlining its significance. It typically includes:

1. Background of the Problem:
o Provide context by discussing the broader field and existing knowledge.
o Highlight the general area of interest and its relevance.
2. Problem Statement:
o Clearly articulate the specific research problem or gap in knowledge.
o Explain why this problem is important and warrants investigation.
3. Rationale and Significance:
o Justify the need for the study.
o Describe potential contributions to theory, policy, or practice.
o |dentify beneficiaries (e.g., academics, practitioners, communities).
4. Research Objectives and Questions:
o State the main goal(s) of the research.
o List specific, measurable objectives.
o Pose research questions that the study aims to answer.
5. Hypotheses (if applicable):

o Propose testable predictions for quantitative studies.



6. Scope and Delimitations:

o Define the boundaries of the study (e.g., geographical area, population, time

frame).
o Acknowledge limitations in scope.
7. Definition of Key Terms:
o Clarify important concepts or variables to avoid ambiguity.
8. Brief Overview of Methodology:

o Summarize the research design, data sources, and analytical techniques
(detailed in later sections).

9. Structure of the Proposal:

o Outline the remaining sections.

A well-crafted Introduction engages the reader, demonstrates the researcher’s

command of the topic, and establishes a compelling case for the study.

Question 3
Describe the different steps in planning an experimental research
work. (10 marks)

Planning an experimental research work is a systematic process that ensures the

study is valid, reliable, and ethically sound. The steps are:

-_—

. Identify and Define the Research Problem

o Formulate a clear, specific problem statement based on literature review or

observation.

» Ensure the problem is researchable through experimentation.
2. Conduct a Literature Review

« Examine existing studies to understand current knowledge, identify gaps, and

avoid duplication.

» Help in framing hypotheses and selecting variables.
3. Formulate Hypotheses

» Derive testable predictions (null and alternative) from the research problem and

theory.

4. Define Variables



« Independent Variable (IV): The factor manipulated by the researcher.
« Dependent Variable (DV): The outcome measured.
« Control Variables: Factors held constant to prevent confounding.

o Extraneous Variables: Potential nuisance variables that need to be controlled.
5. Select an Experimental Design

» Choose an appropriate design (e.g., pre-test/post-test control group, factorial,
randomized block) based on the research questions, number of IVs, and practical

constraints.
6. Choose the Study Population and Sampling

» Define the target population.

» Select a sampling method (probability or non-probability) and determine sample

size using power analysis to ensure adequate statistical power.
7. Develop Experimental Materials and Procedures

« Design stimuli, treatments, and measurement instruments (e.g., questionnaires,

apparatus).

» Standardize procedures to ensure consistency. Pilot-test to refine materials and

protocols.
8. Establish Controls

« Implement control groups (e.g., placebo, no-treatment).
» Use randomization to assign subjects to groups, minimizing selection bias.

« Employ blinding (single/double) to reduce bias.
9. Plan Data Collection

» Decide on data collection methods (e.g., direct observation, sensors, surveys).

e Train assistants and create a detailed timeline.

10. Consider Ethical Issues
- Obtain ethical approval from an Institutional Review Board (IRB).
- Ensure informed consent, confidentiality, and minimize risks to participants

(human or animal).

11. Plan Data Analysis
- Specify statistical tests (e.g., t-test, ANOVA, regression) to test hypotheses.

- Choose software (e.g., SPSS, R) and plan for data cleaning and transformation.



12. Address Validity Threats
- Internal Validity: Control for history, maturation, testing, instrumentation, etc.

- External Validity: Ensure findings generalize to other settings, populations, times.

13. Prepare a Budget and Resource Allocation
- Estimate costs for equipment, materials, participant compensation, and analysis.

- Secure funding if necessary.

14. Develop a Timeline
- Create a Gantt chart or schedule outlining each phase: preparation, execution,
data analysis, and reporting.

15. Anticipate Problems and Contingencies

- Identify potential obstacles (e.g., attrition, equipment failure) and plan alternatives.

16. Documentation
- Maintain a detailed lab notebook or digital record of the planning process.

Thorough planning enhances the rigor and reproducibility of experimental research,

leading to credible and impactful results.

Question 4

a) Discuss the different forms of formal experimental design. (5
marks)

Formal experimental designs are structured plans that maximize control over

variables to establish causal relationships. Key forms include:
1. Pre-experimental Designs (less rigorous, no control groups):

« One-Shot Case Study: Single group exposed to treatment, then measured (X O).

Weak due to no baseline.

« One-Group Pre-test-Post-test: Pre-test (O1), treatment (X), post-test (02).
Vulnerable to history, maturation.

«» Static Group Comparison: Two groups: one gets treatment (X), the other does

not; post-test only. Selection bias likely.
2. True Experimental Designs (random assignment, control groups):

o Post-test-Only Control Group Design: Random assignment to experimental (X 01)

and control (02) groups; compares post-tests.



o Pre-test-Post-test Control Group Design: Both groups pre-tested (01, 02), then
experimental gets treatment (X), both post-tested (03, 04). Controls for

maturation, testing.

« Solomon Four-Group Design: Combines above two designs with four groups: two
with pre-tests, two without. Tests for pre-test sensitization.

3. Quasi-Experimental Designs (no random assignment, but some control):

» Non-equivalent Control Group Design: Uses pre-existing groups (e.g.,

classrooms), pre-test and post-test.

» Time Series Design: Repeated measurements before and after treatment on a
single group (0102 03 X 04 05 06).

« Multiple Time Series: Adds a control group to time series.
4. Factorial Designs (examine effects of two or more IVs):

o 2x2 Factorial: Two IVs, each with two levels. Assesses main effects and

interaction effects.

« Higher-order Factorials: More |Vs or levels. Efficient but complex.

5. Randomized Block Design: Subjects divided into homogeneous blocks (e.g., age

groups), then randomly assigned within blocks. Controls for confounding variables.

6. Crossover/Repeated Measures Design: Each subject receives all treatments in
random order. Controls individual differences but risks carryover effects.

7. Latin Square Design: Balances order effects when multiple treatments are

administered. Uses a square matrix.
8. Adaptive Designs: Modify parameters (e.g., sample size) based on interim results.

Choice depends on research questions, ethical considerations, resources, and

desired level of control.

b) Enumerate the advantages and limitations of cohort studies. (5
marks)

Cohort studies are observational longitudinal studies that follow a group (cohort)

over time to examine the incidence of outcomes relative to exposure.
Advantages:

1. Temporal Sequence: Exposure is measured before outcome, establishing

causality better than cross-sectional studies.

2. Multiple Outcomes: Can study multiple outcomes from a single exposure.



3. Incidence Data: Allows calculation of incidence rates, risk ratios, and attributable

risk.

4. Reduced Recall Bias: Exposure data collected prospectively minimizes recall

errors.

5. Direct Measurement: Exposure and confounders can be measured precisely at

baseline.
6. Natural History: Useful for studying disease progression and prognostic factors.

7. Ethical Acceptability: Suitable when randomization is unethical (e.g., harmful

exposures).
Limitations:

1. Time-Consuming and Costly: Long follow-up requires sustained funding and
effort.

. Attrition: Loss to follow-up can bias results if related to exposure and outcome.
. Large Sample Size Needed: For rare outcomes, cohorts must be very large.

. Not Suitable for Rare Diseases: Impractical if outcome incidence is very low.

. Changes Over Time: Exposure status may change during follow-up.

. Confounding: Despite measurement, residual confounding may persist.

. Delayed Results: Findings become available only after years of follow-up.
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. Operational Challenges: Maintaining cohort engagement and data quality is
difficult.

Cohort studies are invaluable for etiological research but require careful planning

and resources.

Question 5

a) Explain the different characteristics of case study method. (5
marks)

The case study method is an in-depth, qualitative examination of a single unit (case)

or a small number of units within their real-life context. Key characteristics:

1. Holistic and In-depth: Provides a comprehensive understanding of the case by
exploring multiple facets (historical, social, psychological).

2. Contextual: Emphasizes the interplay between the case and its environment.

3. Bounded System: The case is a defined entity (e.g., an individual, organization,

community, event) with clear boundaries.



4. Multiple Data Sources: Uses triangulation—interviews, observations, documents,

artifacts—to enhance validity.

5. Rich, Descriptive Data: Generates detailed narratives, quotes, and thick
descriptions.

6. Exploratory, Explanatory, or Descriptive: Can be used to explore new

phenomena, explain causal links, or describe a unique case.

7. Inductive Reasoning: Often builds theory from data rather than testing
hypotheses.

8. Subjectivity and Reflexivity: Researcher’s perspective is acknowledged;

reflexivity is maintained.
9. Natural Setting: Studies the case in its natural environment without manipulation.
10. Time-intensive: Requires prolonged engagement and deep analysis.

11. Limited Generalizability: Findings may not be statistically generalizable but can

offer analytical generalization to theory.

12. Flexibility: Allows adaptation of research questions and methods as the study

unfolds.

Case studies are valuable in social sciences, business, medicine, and education for

exploring complex, contemporary issues.

b) Classify and explain the different types of hon-probability
sampling. (5 marks)

Non-probability sampling does not involve random selection; samples are chosen
based on non-random criteria. Types include:

1. Convenience Sampling:

o Selecting participants who are easily accessible (e.g., students in a classroom,

shoppers at a mall).
o Advantage: Quick, inexpensive.
o Disadvantage: High bias, not representative.
2. Judgmental (Purposive) Sampling:

o Researcher uses judgment to select cases that are most informative (e.g.,

experts, typical cases).
o Advantage: Targets specific characteristics.
o Disadvantage: Subjective, prone to researcher bias.

3. Quota Sampling:



o Population divided into subgroups (strata); non-random selection within each

until quotas are filled.
o Advantage: Ensures representation of subgroups.
o Disadvantage: Selection bias within strata.
4. Snowball Sampling:

o Existing participants recruit future participants from their acquaintances. Used

for hidden populations (e.g., drug users, rare disease patients).

o Advantage: Accesses hard-to-reach groups.

o Disadvantage: Homogeneity, dependent on social networks.
5. Self-selection (Volunteer) Sampling:

o Individuals volunteer to participate (e.g., online surveys).

o Advantage: Easy recruitment.

o Disadvantage: Volunteers may differ from non-volunteers (volunteer bias).
6. Consecutive Sampling:

o Recruiting all eligible individuals over a period (e.g., every patient visiting a

clinic in a month).
o Advantage: Reduces selection bias somewhat.

o Disadvantage: May not represent entire population.

Non-probability sampling is useful for exploratory research, qualitative studies, and
when probability sampling is impractical, but results cannot be generalized
statistically.

Question 6

Give a broad overview of the preparation and organization of
research notes. (10 marks)

Effective preparation and organization of research notes are critical for maintaining
data integrity, facilitating analysis, and ensuring reproducibility. The process
involves systematic recording, storage, and retrieval of information throughout the

research lifecycle.
1. Pre-Research Preparation

» Define Note-Taking Goals: Determine what information to capture (e.g., literature
insights, methodology details, raw data, reflections).



Select Tools: Choose physical (notebooks, index cards) or digital tools (word
processors, reference managers like Zotero, note-taking apps like Evernote,

specialized software like NVivo).

Create a Structure: Develop templates or categories (e.g., by project, topic, date)

to ensure consistency.
. During Research

Literature Notes:

o Record bibliographic details (author, title, year, journal).

o Summarize key arguments, methodologies, findings.

o Note personal critiques, connections to your work.

o Use direct quotes with page numbers.

Methodological Notes:

o Document procedures, instruments, settings, modifications.

o Record decisions and justifications.

Data Collection Notes:

o For qualitative data: transcripts, field notes with context, observer comments.
o For quantitative data: record raw data, coding schemes, units.

o Include metadata (date, time, location, participant ID).

Analytical Notes:

o Record steps in data analysis, coding decisions, emerging themes.
o Note statistical tests, software commands, output interpretations.
Reflective Notes:

o Maintain a research diary for insights, problems, ethical dilemmas, and changes

in direction.

o Practice reflexivity by noting personal biases and assumptions.
. Organization Strategies

Chronological: Arrange notes by date. Useful for tracking progress.
Thematic: Group notes by topic or research question.
Source-based: Organize by literature source, interview, or experiment.

Hybrid Systems: Combine approaches (e.g., thematic within chronological).
. Digital Organization Techniques

File Naming Conventions: Use descriptive, consistent names (e.qg., “2025-04-

10_Interview_P1_Transcript.docx”).



» Folder Hierarchy: Create a logical directory (e.g., Project > Literature > Data >
Analysis).

» Tagging and Keywords: Add metadata tags for easy searching.

» Backup Regularly: Use cloud storage (Google Drive, Dropbox) and external drives

to prevent data loss.
5. Integration with Reference Management

« Use tools like EndNote, Mendeley, or Zotero to link notes to citations, generating
bibliographies automatically.

6. Ethical and Security Considerations

» Confidentiality: Anonymize participant data; use codes.
» Secure Storage: Encrypt sensitive data; restrict access.

» Consent Documentation: Store consent forms separately.
7. Maintaining Note Quality

« Be Thorough: Record details that may seem trivial; they may become important
later.

» Be Accurate: Double-check data entries; avoid ambiguous abbreviations.
» Be Consistent: Use the same format throughout.

» Date and Sign Entries: For audit trails.
8. From Notes to Output

» Synthesis: Periodically review notes to identify patterns, gaps, and connections.
» Writing: Use notes to draft manuscripts, ensuring proper attribution.

» Sharing: Prepare notes for collaboration or replication by others.
9. Long-term Archiving

» At project completion, organize final notes, clean data, and create a codebook or
guide.

» Archive in institutional repositories if required.

Well-organized research notes enhance efficiency, credibility, and the ability to build

upon work in the future.

Question 7



a) State the different characteristics of the normal probability
curve. (5 marks)

The normal probability curve (Gaussian distribution) is a symmetrical, bell-shaped

curve that describes many natural phenomena. Its characteristics:

1. Symmetry: Perfectly symmetrical about the mean (p). The left and right halves are

mirror images.
2. Unimodal: Single peak at the mean, which is also the median and mode.

3. Asymptotic: The curve approaches but never touches the horizontal axis (tails
extend to infinity).

4. Mean, Median, Mode Coincide: All three measures of central tendency are equal.
5. Defined by Two Parameters:
o Mean (p): Determines location on the x-axis.
o Standard Deviation (o): Determines spread; larger o — flatter, wider curve.
6. Bell Shape: The curve is mesokurtic (neither too peaked nor too flat).
7. Empirical Rule (68-95-99.7 Rule):
o =68% of data within p = 1o
o =95% within p = 20
o =99.7% within u = 30

8. Points of Inflection: Occur at p + o where the curve changes from concave to

convex.
9. Total Area Under Curve = 1: Represents 100% probability.

10. Linear Transformation: Any normal variable X can be standardized to Z-scores: Z
= (X-p)/o, giving the standard normal distribution (u=0, o=1).
11. Additivity: Sum of independent normal variables is also hormal.

12. Continuity: It is a continuous distribution, described by the probability density
function:
f(x) = (1/(ov(2m))) * e*(-(x-p)?/(20%))

The normal distribution underpins many statistical tests (e.g., t-tests, ANOVA) and is

foundational in inferential statistics.

b) Distinguish between content validity and construct validity. (5
marks)

Content Validity and Construct Validity are types of measurement validity

assessing how well an instrument measures what it intends to.



Content Validity:

» Definition: The degree to which a test or instrument covers all aspects of the

construct domain it claims to measure.
» Focus: Representativeness and comprehensiveness of items.

o Evaluation Method:

o Expert Judgment: Subject-matter experts review items for relevance and

coverage.
o Content Validity Ratio (CVR): Quantitative measure of expert agreement.

« When Important: In educational tests, surveys, and psychological assessments

where the domain is well-defined.

« Example: A final exam in biology has content validity if it includes questions from
all chapters taught.

Construct Validity:

o Definition: The extent to which an instrument measures the theoretical construct

or trait it is supposed to measure.

o Focus: Theoretical relationships—how the measure correlates with other

variables as predicted by theory.

» Evaluation Method:
o Convergent Validity: High correlation with measures of the same construct.
o Discriminant Validity: Low correlation with measures of different constructs.
o Factor Analysis: Identifies underlying dimensions.

o Known-groups Technique: Scores differ between groups known to differ on

the construct.

« When Important: In psychology, sociology, and health sciences where constructs

are abstract (e.g., intelligence, anxiety).

« Example: A new depression scale should correlate highly with established
depression scales (convergent) and not strongly with unrelated traits like

extraversion (discriminant).

Key Differences:

Aspect Content Validity Construct Validity
Basis Domain coverage Theoretical network
Evaluation Expert review Statistical analysis

Stage Early in development Ongoing, after initial validation



Aspect Content Validity Construct Validity

Nature More subjective More empirical

Both are crucial for developing valid instruments; content validity ensures items are
relevant, while construct validity ensures the instrument captures the intended

theoretical concept.

Question 8

What are the different types of observation? Explain the stages in
the process of observation. (4+6=10 marks)

Types of Observation:

1. Structured vs. Unstructured:

o Structured: Uses predefined categories, checklists, or coding schemes;

quantitative.
o Unstructured: Open-ended, descriptive; qualitative.
2. Participant vs. Non-participant:
o Participant: Researcher immerses in the setting, may conceal or reveal identity.
o Non-participant: Researcher remains detached, observes from outside.
3. Disclosed vs. Undisclosed (Covert):
o Disclosed: Subjects know they are being observed.
o Covert: Subjects are unaware; raises ethical issues.
4. Naturalistic vs. Controlled:
o Naturalistic: Observation in real-world settings (e.g., wildlife, classrooms).
o Controlled: In laboratory or artificial settings with manipulated conditions.
5. Direct vs. Indirect:
o Direct: Observing behavior as it occurs.
o Indirect: Observing traces or outcomes (e.g., wear and tear, artifacts).
6. Continuous vs. Time-Sampling:
o Continuous: Recording all behavior over a period.

o Time-Sampling: Recording at predetermined intervals.

Stages in the Process of Observation:



1. Planning and Preparation:
o Define research objectives and questions.
o Choose observation type and setting.
o Obtain necessary permissions and ethical approvals.
o Select and train observers (if multiple).
o Develop observation protocols (structured tools or guidelines).
2. Entry and Rapport Building:
o Gain access to the field.
o Build trust with participants (if disclosed).
o Explain the purpose (if appropriate) to reduce reactivity.
3. Data Collection:
o Conduct observations, taking detailed notes (field notes).
o Use audio/video recording if permitted.
o Record context, non-verbal cues, and personal reflections.
o Maintain objectivity and avoid interference.
4. Data Recording and Management:
o Convert raw notes into organized records.
o For structured observation, code behaviors into categories.
o Ensure anonymity and confidentiality.
5. Data Analysis:
o For qualitative data: Use thematic analysis, content analysis.
o For quantitative data: Apply descriptive/inferential statistics.
o Triangulate with other data sources if available.
6. Validation and Reliability Checks:
o Assess inter-observer reliability (e.g., Cohen'’s kappa).
o Member checking: Share interpretations with participants for accuracy.
o Address observer bias through reflexivity.
7. Reporting:
o Present findings with rich descriptions, quotes, and examples.
o Discuss limitations (e.g., Hawthorne effect, observer bias).

o Draw conclusions and implications.

Observation is a powerful but demanding method requiring careful execution to

yield valid insights.



Question 9

a) Box-and-Whiskers Plot (5 marks)

A box-and-whiskers plot (or box plot) is a graphical summary of a dataset's
distribution based on five-number summary: minimum, first quartile (Q1), median
(Q2), third quartile (Q3), and maximum. It displays central tendency, dispersion, and

skewness.
Components:

1. Box: Spans from Q1to Q3, representing the interquartile range (IQR). The median

is marked inside the box.

2. Whiskers: Lines extending from the box to the minimum and maximum values

within 1.5xIQR from the quartiles.
3. Outliers: Points beyond whiskers, plotted individually.

4. Notches (optional): Display confidence intervals around the median; non-
overlapping notches suggest medians differ significantly.

Interpretation:

o Central Tendency: Median line.
« Spread: IQR (box length) and whisker range.
o Skewness: If median is not centered, distribution is skewed.

e Outliers: Indicate extreme values.
Uses:

« Compare distributions across groups.
 l|dentify outliers and symmetry.

« Summarize large datasets succinctly.
Example: In a study comparing test scores across schools, box plots quickly show

medians, variability, and outliers for each school.

b) Features of Statistical Package for Social Sciences (SPSS) (5
marks)

SPSS (IBM SPSS Statistics) is a widely used software for statistical analysis in social

sciences and beyond. Key features:
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. User-Friendly Interface: Menu-driven with dialog boxes; minimal programming

required.

. Data Management:

o Import data from various formats (Excel, CSV, databases).
o Variable definition (names, labels, types, missing values).

o Data transformation (compute, recode, select cases).

. Statistical Analysis:

o Descriptive Statistics: Frequencies, descriptives, cross-tabulations.

o Inferential Tests: t-tests, ANOVA, chi-square, correlation, regression (linear,
logistic).

o Advanced Models: Factor analysis, cluster analysis, discriminant analysis.

. Graphical Capabilities:

o Create charts (bar, line, scatter, histograms, box plots).

o Customizable output.

. Output Viewer: Results displayed in pivot tables; can be exported to Word, Excel,
PDF.

. Syntax Editor: Allows command scripting for reproducibility and advanced users.

. Extensions and Integration: Supports Python and R for enhanced functionality.

. Support for Survey Data: Weighting and complex samples module.

. Teaching and Learning: Extensive help files, tutorials.

SPSS is favored for its ease of use, comprehensive analysis options, and reliable

output, making it a staple in academic and applied research.

Question 10

a) Discuss the different types of citation index. (5 marks)

A citation index is a bibliographic database that allows users to track citations

across scholarly literature. Types:

1.

2.
3.

Science Citation Index (SCI): Part of Web of Science (Clarivate); covers high-

impact journals in sciences.
Social Sciences Citation Index (SSCI): Covers social sciences journals.

Arts & Humanities Citation Index (AHCI): For arts and humanities.



4. Scopus (Elsevier): Multidisciplinary citation database with broader coverage than
Web of Science.

5. Google Scholar: Free, broad coverage but includes non-peer-reviewed sources;
less curated.

. PubMed Central: Focus on biomedical literature; includes citation data.
. CiteSeerX: Computer and information science.

. Indian Citation Index (ICl): Covers Indian journals across disciplines.
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. Specialized Indexes: e.g., Chemical Abstracts, MathSciNet.
Uses:

» Measure research impact (e.g., h-index, impact factor).
o Discover related research.

e Track academic influence.

b) What is meant by intellectual property rights (IPR)? Discuss
the different types of IPR. (5 marks)

Intellectual Property Rights (IPR) are legal rights that protect creations of the mind,
granting creators exclusive use for a certain period. They encourage innovation by
allowing creators to benefit from their work.

Types of IPR:

1. Patents: Protect inventions (products/processes) that are novel, non-obvious, and

useful. Duration: 20 years. Example: A new drug formula.

2. Copyright: Protects original literary, artistic, musical works. Duration: Life of
author + 60 years. Example: A novel, software code.

3. Trademarks: Protect symbols, names, slogans that distinguish goods/services.

Renewable indefinitely. Example: Nike's swoosh logo.

4. Trade Secrets: Confidential business information (formulas, practices) that

provide competitive advantage. No time limit if kept secret. Example: Coca-Cola



