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Lecture 4

How Scientists Work

Investigating

ask a question.

Which car will roll
farther?

This plan will help you work like a scientist.
STEP 1 —Observe and

STEP 4 — Do the test.

I'll measure how far
each car rolls.

STEP 5— Draw conclusions.
Communicate results.

My hypothesis was

farther because it is
heavier.

I'll start each car at
the same spot.

STEP 2 —Form a hypothesis.

The blue car will roll

STEP 3 —Plan a fair test.

correct. The red car
did not roll as far as
the blue car.

Investigate More

1 wonder if the height
of the ramp will make
a difference.

The Research Process

el Can ) i shas

Includes:

1. State research question - problem - statement
2.Identify study variables

3.Review previous work on problem area
(Literature Review)

Includes:

1.Conclude the research
2.Make recommendations
3.Report & publish the research

Conclusions

6

Data
Evaluation

5

Includes:
1.Make inferences &
establish findings

Includes:
1.Analyzing the data either statistically
or qualitatively as appropriate

The Research

Problem Process

Identification

1

Includes:

Research 1.Determine research type
N 2.Operationalize variables
Design 3.Identify level of measurement

4.5tate hypotheses
5.Select sampling procedure

2

Theory

Theory governs the
entire process. Affects
& is affected by each
phase

Data
Collection

3

Includes:
1. Actual gathering of data from
samples

Data
Analysis

4
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Lecture 4

The Research Process  alall sl ¢l ghas

1. Problem identification

2. Research design

3. Data collection

4. Data analysis

5. Data evaluation

6. Conclusions & recommendations

1. Initiating the research

2. Designing the research

3. Conducting the research

4. Examining the research data

5. Establishing the research findings
6. Reporting the research

Types of Research lall il £ 53

1. Basic — Applied — Action (relationship with real world)
2. Primary — Secondary (kind of evidence or source data)

3. Exploratory — Descriptive — Explanatory
(purpose of research; kind of inference)

4. Experimental — Quasi-experimental — Correlation
(relationship between variables)

5. Case Study — Survey — Experimental
(research strategy or content)

6. Cross-sectional — Longitudinal (time dimension)

7. Quantitative — Qualitative (type of data)
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Criteria for Good Research
adl il julaa

1. Reliability GLall
2. Validity Saall
3. Generalizability = aueadll
4. Utility Ldiall

Deduction & Induction
Y 5 i) il
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Based on E.Babbie.(1989). The Practice of Social Research. Belmont, CA: Wadsworth Publishing Co.p.45 Chart prepared by Hisham Gabr
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Reliable but not valid Valid but not reliable

Valid and reliable

FIGURE 5-2 An Analogy to Validity and Reliability. A good measurement technique should be hoth
valid (measuring what it is intended to measure) and reliable (yielding a given measurement dependably).

Observation

Hypothesis
Observation

Hypothesis
Observation

Figure 1.2 The Circle of Scientific Inquiry

knowledge (hypothesis) is the basis of the scientific method.

The scientific method can be viewed as a circle or a spiral of steps.
Initial observations lead to a hypothesis, which leads to more
observations and then to a new hypothesis. This never-ending process
of using empirical tests (observations) to build and refine our current

The Cycle of
Scientific Inquiry
(Gravetter &
Forzano, 2003)
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Ethics in Research

aladl Canll gl

Ethics in Research i caadl c@sial

1. While preparing  cuall juaasll (L)
the research

2. While conducting Canall o) yal £l
the research

3. While reporting the .1 4. )
research
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Ethics in Research sl casll il @dlal

1. While preparing Gl juaadl) o)
the research

1. Inform participants

2. Informed Consent
(written permission)

Ethics in Research i caadl c@sial

2. While conducting Canall o) yal £l
the research

1. No harm to participants
(physically or emotionally)

2. No damage to equipment
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Ethics in Research sl casll il @dlal

3. While reporting the i) 4. )
research

1 . COm pleteneSS (can be replicated with ease)
2. Privacy (anonymity & confidentiality)
3. PLAGIARISM
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