Tool construction

PREPARED BY
MRS.RAJESWARI.R
PROFESSOR
ICON




Introduction

* Research tool 1s a device used to measure the concept in a

research project

* Tools are instruments used by researchers to assessment

or evaluation of subjects

* Each tool 1s particularly appropriate for certain sources of

data




Definition of Data Collection Tool

* Data collection tool or instrument 1s also called a data
collection device. It is like an equipment which 1s
designed or developed carefully by the researcher and
which contains questions that are related to the

research topic under study.
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Criteria for selection of tool

Validity — its capability to measure what it actually intends

to measure.

Reliability —measure accurately & consistently from one

time to another
Objectivity-clear score for each performance

Economy — administered in a short period of time, to gain

cooperation of the respondent, expense of tool

Interest — interesting and enjoyable help to gain the

cooperation of the subject



Factors related to the construction of tool

Depending on the age, mental maturity and literacy

level, type of test, length of test, mode of expression

Once the nature of the test 1s finalized, then list down the

different components

Determine how many number of items included in each

component
Should be adequate and complete

Prepare the actual items and refine them in two or three

drafts



Factors related to the construction of tool....

Assemble the items 1n proper sequence

Develop the appropriate response-sheet in which

responses are to be recorded

Clearly state the instruments to be given for each part

of the test
Develop the scoring
Conduct a pilot-study

Established the reliability and validity of the tool



Characteristics of a Good Data Collection Tool

Should be relevant to the research topic

Should support the research approach

Should be pleasant and attractive in appearance
Should be contain clear-cut instruction

Question language should be understandable
Should be easy to administer

Should be maintain privacy and confidentiality

Should be free from personal biases



Types of tools used for data collection

Data collection technique Tools

e Interview .
 Interview schedule
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Types of tools used for data collection

Data collection technique Tools

. . o
Questioning * Questionnaire

* Attitude scales (e.g. Likert

QUESTIONS v scale & semantic differential

scale)

* Visual analogue scale



Types of tools used for data collection

Data collection technique Tools

* Observation * Rating scales

* Checklists

* Anecdotes

* Videotapes / films
* Closed circuit TV




Types of tools used for data collection

Data collection technique

* Bio-physiological method

¥

Tools

* In vivo biophysiological
measurements

* In vitro biophysiological
measurements



Data collection technique

Types of tools used for data collection

Other methods

Tools

* Projective technique
* (Q-sorts

* vignettes

* Psychological test

* Achievement test

* Aptitude test

* Intelligence test

* Interest test

* Personal measures



Interview schedules

e Structured interview-
* questions are listed in order

* formalized limited set of questions




Interview schedule

* Usually applied to a set of questions which are asked
and filled in by are interviewer in a face to face

situation with another person.

-Goods and Halt




Interview schedules

Unstructured interview-

question can be changed to meet the respondent’s

intelligence, understanding and beliefs,
encourage respondent talk freely about given topic,

no pre-planned schedule




Interview schedules

Unstructured interview.....
open ended questions,

where there 1s opportunity to ask questions which are

not planned before,

used to gather information on sensitive topics like

drug addiction, divorce, social discrimination



Interview schedules

Semi-structured interview-

interview guide, allows new questions, interviewer

can ask in different ways from different participants

In-depth interview- intensive, investigate interview

question




Interview schedules
Focused group interview-
unstructured group interview

8-12 homogeneous members brought together under the
guidance of a trained interviewer to focused attention on

specific topic on written set of questions,
duration of data collection 112 -2 hrs,

recorded all information included facial expression, body

language, mender lead the discussion



Interview schedules

Telephone interview-
more flexible,
used i1n industrial survey,

collect information through telephone




Questionnaire

* Is a structured instrument consisting of a series of
questions prepared by researcher that a research
subjects 1s asking to complete, to gather data from
individuals about knowledge, attitude, beliefs and

feeling.
arch
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Guidelines for designing a good questionnaire

Must be developed based on study objectives.

Should begin with the instructions

Should be clear, simple, concise and complete directions
Avoid too lengthy questionnaires

Should be level of the respondents’ knowledge and their

language



Guidelines for designing a good questionnaire...

Avoid professional jargons.

As far as possible open ended questions should be

avoided.

Cross check the respondent
Logical sequence of questions from simple to complex.
Should flow from least to most sensitive

of the respondents experience.



Guidelines for designing a good questionnaire....

Should be start from demographic profile

Avoid double-barrelled questions. E.g. are you satisfied with pay &

fringe benefits?
Avoid negative and double negative questions.

Use positive statement.
.arch

ols
Do not make assumptions about respondent.

Use clear and comprehensible wording.

Use correct spelling, grammar and punctuation.




Questionnaire

Open-format questions-
no predetermined questions,

state your opinion about the quality of health care

service in Puducherry.




Closed — format questions

Dichotomous questions —

require the respondents to make a choice

between two responses such as yes/ no
E.g. Have you ever been hospitalized?

Yes / no



Cafeteria question

Ask respondents to select a response that most closely

corresponds to their views

E.g. What do you think about hormone

replacement therapy?

It 1s dangerous, should be avoided
One should be cautious while using it
I am uncertain about my views

It 1s beneficial should be promoted



Rank-order question

Ask respondents to rank their responses from most

favourable to least favourable

E.g. What according to you is most important for your

life? Rank from most favourable to least favourable.

A . Money
B. Education o|sdmh
C. Family

D. Health




Contingency questions

A question that 1s asked that 1s asked further only 1f
the respondent gives a particular response to previous

question.

A. no
B. yes,

if yes, How many cigarettes per day?



Multiple — choice item

* It can measure a variety of more complex
outcomes in the knowledge, understanding and

application areas




Characteristics of MCQ

May be stated as a direct question or an incomplete

statement that 1s stem of the item

List of suggestions may include words, numbers,
symbols or phrases is called alternatives or choices or
options

E.g — stem ---1-Insulin 1s secreted by

alternatives--a. thyroid, b. pancreas, c. hypothalamus,

d. adrenal cortex



Direct — question form

Which one of the following glands produce growth

hormone?

A. thyroid

B. anterior pituitary
C. adrenal cortex

D. pancreas




Incomplete statement form

Growth hormone is produced by----------
A. thyroid

B. anterior pituitary

C. adrenal cortex

D. pancreas S




Best answer type

Which one of the following factors contributed most
to the selection of mannitol for reducing cerebral

edema?

A. osmotic diuretic
B. site of action

C. easy to administer

D. quick action



Suggestions for constructing MCQ

Stem should be meaningful and free of irrelevant

material
Place most of the words in the question stem

All of the wrong answer choices should be

completely reasonable.

Keep all answer choices the same length



Suggestions for constructing MCQ....

Keep the number of options consistent (3 or 4 or 5).

Negatively stated items only when significant

learning outcomes
Only one correct answer
Alternatives should not provide a clue to the answer

Correct answer should be 1in random order



Suggestions for constructing MCQ...

* Use special alternatives with caution such as none

of the above or all of the above

* Avoid double negatives e.g. ‘Which of the following
comments would NOT be unwelcome 1n a work

situation?’

* Positive form: ‘Which of the following comments are

acceptable 1n a work situation?’



Suggestions for constructing MCQ.....
Keep the reading easy by using vocabulary

Be sure the item has a best answer on which

experts can agree.
Each item in the question should be independent

If a negative statement appears in the stem of the
question, underline it to draw the student’s

attention



Suggestions for constructing MCQ.....
Logical distractors
Unrelated distractors appear silly to a thoughtful examinee

Should be avoid verbal association between the stem &

the correct answer

The relative length of the alternative should not provide a

clue to the answer.



Rating questions
* Ask respondents to judge something along an ordered

dimension.

* Respondents 1s asked to rate a particular issue on a

scale that range from poor to good.

* E.g. how you rank the education status in India?

_

Good Fair Poor Very poor



Importance question

* Ask respondents to rate the importance of a particular

1ssue.

* E.g. exercising every day is........ for the health.
N G N N
Extremely Very Somewhat Not very Not at all

important important important important important



Bipolar questions

Questions have two extreme answers.

* E.g. what is your balance of preference here?

I like going for walking () () () () () Ilike watching movies

How would you describe the services of XYZ Corporation?

Efficient ... ... X Inefficient
Fast .. e e el A —— Slow

RS R e T e e e e Unreliable



Matrix questions

* Questions are placed one under another, forming a matrix.
Response categories are placed along the top and a list of

questions down the side.

* E.g. Please let us your weekly schedule of the following:

I o O O

Gym (weight training)
Aerobic
Eating (dinner/Lunch)

Drink (Alcoholic
beverages)



Likert scale

* Used to measure attitude, values and feelings of
the people that involve summation of scores on the

set of positive and negative declarative statement

* Positive statement get high score; negative statement

get low score



Likert scale

Statement Strongly | Agree | Unce | Dis | Strongly
agree rtain | agree | disagree

Person with multiple sex partners 15 at high nisk of AIDS.

You can get AIDS by sharing utensils.
You may get HIV by sharing needles with others.
Only gay men can get AIDS.

One way of the getting AIDS 1s infected blood transfusion.



Semantic differential scale

Type of rating scale designed to measure the connotative meaning

of objects, events and concepts.
Commonly used for survey.
Patient satisfaction survey
Customer satisfaction survey
Employee survey

Marketing survey

Operational research
Personality measurements

Clinical psychology



Preparation of sematic differential scale

* The bio-polar adjective pairs can be selected

according to the objectives of the survey.

* The adjective pairs can be grouped into three large
categories, and each survey question usually includes

a few points from each category.

* These categories evaluation, potency and activity.



Sematic differential scale

Good ------------- bad Hard----------- soft Active -------- passive
Kind ------------- cruel Strong ----------- weak Fast--------- slow

Wise --------- foolish Heavy ------- light Motivated ------- aimless
Beautiful------- ugly Deep-----shallow Moving------- still
Happy--------- sad Potent -------- important Hot -----cold

Sociable ------- unsociable Large--------- small Excitable ------- calm

Willing --------- unwilling Difficulty--------- easy Alive ------ dead



Semantic differential scale to assess the belief about
HIV/AIDS

Cure Death

~
)
@)\

No punishment 1 2 3 7 Punishment

N
)
@)

Social acceptance 1 2 3 7 Social rejection

Affordable 1 2 3 7 Expensive
treatment treatment

Normal life 1 2 3 4 5 6 7 Miserable life

~
)
@)



Visual analogous scale

* Used to help a person rate the intensity of certain

sensations, feeling e.g. pain, sleep, anxiety, mood

. JNo pain Worst pain ever

e No shortness of breath shortness of breath as bad as can be



Observation

* A systematic and deliberate study through the
eye of spontaneous occurrences at the time

they occur.

-Dr. P.V. Young



Observation

Structured observation
Check List

Rating scale

Category system
Unstructured

Log and field note

Video recording



Structured observation
Standardized
Used to assess skill
Pre-test questions and response
Observe one respondent at a time

Observer should be trained how to observe, what to

observe, and how to record the observed behaviour

written or tape recorder



Observation guide

* list the interaction, process, behaviour to be observed

with space to record open-ended narrative data.

* Field note: least standardized, no pre-set questions




Check list

Used to identify the tasks needed to perform the skill
Place the tasks 1n the correct sequence.

Identify the standards or minimum level of performance

for each of the key steps or tasks to be measured.



Guideline to design Check list

should be direct, to learning objectives
Express each item 1n clear, simple language

Check list may be continuous or divided into groups

of related items.

Identify and describe clearly each of the specific

actions that are desired.




Guideline to design Check list

Arrange the desired actions in a sequence.
Avoid negative statements

Check lists need to be confined to performance

areas

Assessed sufficiently by examining positive &

negative criteria only



E.g. check list

E o --

Explains procedure

2 Collects necessary
equipment

3 Arranges equipment for
convenient use

4 Prepares patient
5 Wash hands

6  Follows aseptic
technique

7 Removes previous
dressing



Rating scale

* A scale with a set of points, which describe varying
degree of the dimension of an attitude being

observed.

R R




Characteristics of rating scales

Rating scale is interpretation based on observation
Judgement of one person to another

Validity of judgement depends on the person

Characteristics to be rated should be clearly defined

Most rating scales composed of behavioural

descriptions



Construction of a rating scale

* Should be describe univocally, objectively and
specifically

* Each trait should refer to a single type of
activity



Rating scale

* One person simply check off another person’s level of

performance

Numerical rating scale

Graphic rating scale

Descriptive rating scale
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Numerical rating scale

Rater put a check or circles a number to indicate the degree

to which a characteristics 1s present

Each number 1s given a verbal description

E.g: 5 — outstanding; 4- above average; 3- average; 2- below
average; 1 — unsatisfactory

To what extent does the student participate in

discussion.

¢ ¢ l i ¢
1 2 3 4 5




Graphic rating scale

* Each characteristic 1s followed by a horizontal line

* E.g: to what extent does the student participate in

discussion

l l ! l |

* Never seldom occasion frequent always



Descriptive graphic rating scale

» Identify the points on a graphic scale

» E.g: to what extent does the student participate in

discussion?

» Never participate participate as much as participate
more than
» Quite, passive other gp members any other gp

members



Rating scale

Nursing person Level of clinical performance

in the ward

Active Passive

Very active Moderately active



Bio-physiological methods
* Vivo measuring instrument system: directly
performed over study subject

* Using the specialized equipment to determine

physical and biological status of subjects.

* E.g. Sphygmomanometer, ECG, thermometer




Bio-physiological methods
Vitro measurement are carried out outside the study
subject by using specialized equipment
E.g. radiological — x-ray, CT scan, MRI

Biochemical — blood test, hormonal level, liver

function test

Microbiological — bacterial count , culture and

sensitivity test

Cytological — tissue biopsies.




Project Technique

To measure psychological attributes (value, attitude and
personality) by providing respondents with unstructured

stimuli to which they respond.

Associate technigue- respondent asked to mention the

first word that comes 1n mind.

E.g. Interviewer says cold and the respondent may say

hot.

Mostly used in marketing research to find the quality that

1s mostly associated with brand of a product.



Project technique

Sentence Completion technique-
e.g. working with others all the time is--------------

(response such as good, happy, mad, nervous, sick,

tired)
Story completion test-

asks the informants to complete them.




Construction technique

* Pictorial technique used 1n construction technique.

* Thematic apperception test- consists of a set of
pictures of a normal every day event and the
respondents are asked to describe what they think

the pictures represent.




Rosenzweig test

* Mark Richard Rosenzweig (September 12, 1922 —
July 20, 2009) was an American research

psychologist




Rosenzweig test

e Used a cartoon format where 1in we have series of
cartoons with no words inserted in ‘balloons’. The
respondents are asked to put their own words in an

empty balloon space.




Rorschach test

* Test consists of 10 cards having prints of inkblots,
wherein the design happens to be symmetrical but

meaningless.

* Respondents are asked to describe what they

perceive in them.




Rorschach test




Rorschach test
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Rorschach test

Rorschach listed the following guidelines for scoring the
subjects' responses to the 10 inkblots:

How many responses were made?

What was the reaction time; that 1s, how long did the subject
look at the figure before responding?

How often did the subject refuse to interpret a figure?

Was the subject's interpretation only determined by the shape of
the figure, or were colour or movement included in the
perception?

Was the figure seen as a whole or in separate parts?

Which parts were separated, and how were they interpreted?
What did the subject see?



Holtzman inkblot test

Modification of Rorschach test and consists of 45 cards, which are

based on colour, movement, shading and other factors.

One response per card is interpreted at three levels of

appropriateness.
Used to assess the personality structure of a test subject.

Used as a diagnostic tool in assessing schizophrenia, depression,

addiction, and character disorders.

It involves the administration of a series of 45 inkblots, the

subject being permitted to make only one response per card.



Holtzman inkblot test
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Tomkins-Horn picture arrangement test

* Designed for group administrations with five plates, each containing
three sketches that may be arranged 1n different ways to portray

sequences which participants considers reasonable.

* The Picture Arrangement Test is a psychological test performed
by giving the subject pictures of a person with various facial

expressions.

* The subject is asked to tell a story with by putting a card in sequence
and writing a sentence about it. The test was created by Silvan
Tomkins who used it to practice reading facial expressions by

watching a recording of the story being told with no sound.



Expressive technique

* A subject 1s asked to role-play, act, draw or

paint a specific concept or situation.

* Expressive techniques focus on the manner 1n
which the subject constructs something, rather

than on what it represents.




Choice ordering

* Informally used in qualitative research when
the subjects have to explain why certain
things are ‘most important’ or ‘least
important’ or to ¢ rank’ or ‘order’ or
categorize’ certain factors associated with

topics under research.



Miscellaneous type

* Drawing a picture- each participants is given a blank piece of
paper and a pencil and is asked to draw a picture that might offer

some insights on behaviour and attitudes

* Using fantasy and day dreams- participants are provided asked to
describe topic-related fantasies and daydreams in order to surface

characteristics or features that are important to the study.

* (Clay modelling- participants are provided with different coloured
clays and are requested to give shape to them to reflect their feeling

and thoughts.



Q-sorts

* Participants are provided prewritten cards with words,
phrases, or statements, and asked to arrange these cards in

an order along with a specitic bipolar dimension.

* Approximately 60 to 100 such cards that can be sorted out
in 9 to 11 piles with few numbers of cards placed in each
pile

* E.g. evaluate whether attitudes or perceptions of nurses

change following implementation of a course on nurse-

patient relationship.



Vignettes

* Short stories about hypothetical characters in
specified circumstances, to whose situation the

interviewee is invited to respond’.

* Used to explore the ethical frameworks informing

children’s thinking about 1ssues such as the family

e Used to elicit cultural norms derived from
respondents’ attitudes and beliefs about specific

situation
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