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Measurement and Data 

Collection 
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Measurement 

•Measurement: 

the process of assigning 

numbers to variables. 
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Level of measurement 

• 1. nominal level
(categorical): mutually 
exclusive category

• Gender 
• 1. male

• 2. female

• Religion 
• 1. Muslim

• 2. Christian

• Marital Status
• 1. Single

• 2. Married

• 3. Divorced 
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Your phone begins 

with

1. 079

2. 077

3. 078

4. 071

5. None of  the 

above

Level of measurement

• 2. ordinal: level 

• obtained from 
measurements 
process indicate the 
order rather than the 
exact quantity of the 
variables. 

• Example: 

• Mild -moderate -severe

• In general I classify my health as 
• 1. poor

• 2. fair

• 3. good

• 4. very good

• 5. excellent

• Or pain scale 
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Level of measurement

• Interval level: a level of 
measurement in which an 
attribute of a variable is ranked 
ordered on a scale that has 
equal distance between points  

• Example
• Monthly income

• 100-200

• 201-300

• 301-400

• 401-500 
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Level of measurement

• 4. Ratio level: highest level of 
data

• A level of measurement with 
equal distance between scores a 
true Zero. 

• Example 
• Height__________

• Weight_________

• Monthly income___

• Course grade_____
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Level of measurement
• Weight 95kg RATIO

• INTERVAL

Weight 
• 1. 60-70kg
• 2. 71-80kg
• 3. 81-90
• 4. 91-100

• ORDINALSS

Wight 
• 1. Within average
• 2. Overweight
• 3. Obese 

• Wight         NOMINAL
• 1. Obese 
• 2. Not obese 
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Data can be 

Converted from 

Ratio to lower 

level of  

measurement.

Data Collection Process

•The Researcher must Determine 
• What data will be collected? 

• How will the data will be collected? 
• Instrument

• Who will collect the data?

• Where the data will be collected? 
• Setting 

• When will the data be collected?
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Data collection method 

1. Self report
A. Questionnaire
B. Interview

2. Observation

2. Biophysiologic measures
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Research Instruments 

(Research Tools)

Data collection methods
1. self report: 

Self report

• A method of data 
collection that involves a 
direct report of 
information by the person 
who is being studied.

10/23/2023 andaleeb abu kamel



Nursing Research23 October 2023

Andaleeb 6

Data collection methods
1. self report

• Data can be collected by 
1. Self administered questionnaire
2. Interview (phone or face to face).

1. Questions 
1. Closed ended
2. Open ended 
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Data collection methods
1. self report types of closed ended question

• Dichotomous question
• Do you have children 

• 1. yes

• 2. no

• Multiple choice question
• How do you describe your pain

• 1. Burning

• 2. Squeezing

• 3. Stabbing

• 4. Dull 
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Data collection methods
1. self report types of closed ended question

•Rank order question 
• Which of the following persons is considered as most 

supporting you during your hospitalization. Please 
indicate their order by placing “1” beside the most, “2” the 
second and so on.
• 1. ___mother

• 2. ___father

• 3. ___sister

• 4.___brother

• 5.___friend

• 6.___nurse

• 7.___physician  
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Data collection methods
1. Self report types of closed ended question

• Rating scale

• On the scale from 1-5 where 1 means strongly satisfied and 5 means 
strongly dissatisfied. 

• Are you satisfied with nursing research course.

1 2 3 4 5

Strongly satisfied strongly dissatisfied
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Data collection methods
1. Self report types of closed ended question

• Likert scale
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Self Report Questionnaire 

• Advantage 

1. Less Cost

2. Anonymity.

3. Subject provide honest 
answers.

4. Avoid Interviewer bias.

5. Less time consumer than 
interview.

• Disadvantage

1. Response rate may be low.

2. Respondent may fail to 
answer some items.

3. Respondents must be 
literate.
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Self report
Wording of the questions 

1. Avoid double barreled
question
• The student nurse must 

function within his scope of 
competences, and follow 
the hospital policy.
• 1. yes
• 2. no 

2. Avoid long sentences

3. Avoid using of “never, 
always, never, usually, 
generally, etc.

4. Clarity

5. Reponses alternatives 
must not be too long

6. There should be a 
rationale for each 
alternative

7. Should be mutually 
exclusive
1. Age

1. 12-13
2. 13-14
3. 16-17

8. Avoid leading questions 
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Cover letter of a questionnaire 
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Interview

• A method of data collection in which the researcher obtain responses 
from subjects in a face to face or through phone call.
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Interviews 

•Interview schedule

•Interviewer training 
use a manual 

•Interview setting 

•Interview time
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Interview 

• Advantage of interview

• High Response rate

• Clarity

• Depth of question

• Less miss information

• Non verbal behavior can be 
observed 

• Disadvantage of interview

• Training program.

• Time consuming and expensive

• Subject provide socially 
acceptable behavior.

• Subject may influenced by 
researcher characteristics.
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Data collection methods
2. Observation

• Data collection through visual observation
• Researcher can observe 

1. Characteristic of the individual ex. Physical 
appearance, skin rash, etc.

2. psychomotor skills ex. Injecting self by insulin, hand 
washing, elder functional ability.

3. Personal habits ex. Eating behavior, smoking, 
aggression 

4. Non verbal communication ex. Facial expression, eye 
contact.

5. Environment characteristic ex. Hospital noise, safety 
and hazards of homes
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Observation 

•Relationship between observer  
(researcher) and the subject:
•Non participant observer-overt
•Non participant observer-covert
•Participant observer-overt
•Participant observer-covert
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Recording of Observation

• Checklist • Rating scale 

• Rate how relaxed the child pre 
operative.

Extremely                     neutral extremely  

Relaxed tense 

1 2 3
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Biophysiologic measures

•Collection of physical data from subjects
•Example: ECG, sphygmomanometer, MRI, 
blood tests, blood culture, X rays.

•Accurate

•objective

•Precise

•No bias
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Data quality 
Reliability and Validity
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Selection of a Data-Collection Instrument

•Conduct a literature review

•Or develop new instrument 

•But it is a challenging task
• Constructing the instrument
• Performing a pilot study (a small version, or trial run, 

done in preparation for a major study)
• Considering time, cost and availability for pilot

•Determine measurements on the instrument
• Practically
• Reliability
• Validity
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Practicality of the Instrument

• Cost

• Appropriateness

• Questions to consider

• Practicality before reliability or validity
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Reliability of an Instrument

•Reliability: The degree of consistency or 
dependability with which an instrument measures 
the attributes it is designed to measure.

• It is the Accuracy

•Reflect true scores
• Consistency

• Stability of the instrument

• Measurement by correlational procedures
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Three Types of Reliability

• Stability: It is the ability of an instrument to give similar results on 
two separate administration.
• Can be evaluated by test-retest reliability.
• High correlation coefficient—close to 1.00

• Equivalence
• Interrater (inter-observer) reliability

• Having 2 or more trained observer watching an event at the same 
time, and independently collect data. 

• High correlation coefficient – close to 1.00

• Internal Consistency: the extent that the instrument 
measure the same trait
• Use split half technique (odd and even).
• Cronbach’s alpha
• Spearman-Brown prophecy formula
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Validity

• Types of validity
• Face

• Content

• Criterion

• Construct
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• Validity: ability of  an 

instrument to measures 

what it is intended to 

measure
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Types of validity
•1. Face: “Face” appears to measure desired 
construct
•Experts review instrument to validate it

•2. Content: the degree to which an 
instrument has an appropriate sample of 
items for the construct being measured.
• Comparison with literature
• Panel of experts in subject area
• Test blueprint designed for content and level

•3. Criterion: Scores  are correlated with external 
criterion
• Concurrent validity
• Predictive validity

•4. Construct
• Does the instrument measure the construct
• Factor analysis
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Reliability and Validity

• Close association

• Reliability a condition for validity

• An instrument cannot be valid unless it is 
reliable

• Reliability tells nothing about degree of 
validity

• An instrument can be very reliable but with 
low validity
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