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ABSTRACT

Purpose: The purpose of this article is to explain various types of data collection instruments,
and available techniques for checking the calibration, validity, and reliability of the data
collection instrument, in turn, guiding Ph.D. scholars to use a well-calibrated, valid, and
reliable data collection instrument to ensure high-quality of research output.
Design/Methodology/Approach:  Postmodernism philosophical paradigm; Inductive
research approach; Observation data collection method; Longitudinal data collection time
frame; Qualitative data analysis.

Findings/Result: As long as the Ph.D. scholars can understand the existing research data
collection instruments and realize the need for the development of a new instrument and make
mindful choices of instruments in addition to checking their calibration, validity, and reliability
before collecting the research data to answer their research question they will be able to
determine (on their own) data analysis techniques and appropriate statistical techniques in
subsequent stages of the doctoral-level research process to comfortably claim their research
findings.

Originality/Value: There is a vast literature about research data collection instruments and
procedures to check their calibration, validity, and reliability. However, only a few have
explained them together comprehensively which is conceivable to Ph.D. scholars. In this
article, we have attempted to briefly explain various types of data collection instruments, and
available techniques for checking the calibration, validity, and reliability of the data collection
instrument.

Paper Type: Conceptual.

Keywords: Research Methodology; Research Design; Research Process; PhD; Ph.D.;
Coursework; Doctoral Research; Data Collection Instrument; Human Instrument; Instrument
Adoption; Instrument Adaption; Instrument Development; Calibration; Validity; Reliability;
Face Validity; Construct Validity; Content Validity; Criterion Validity; Test-retest Reliability;
Parallel Forms Reliability; Inter-rater Reliability; Split-half Reliability; Internal Consistency
Reliability; Postmodernism

1. BACKGROUND :

Various research studies have identified factors affecting the Ph.D. success rate across the world. “To
name a few a) scholar-supervisor/guide relationship; b) mentorship; c¢) dissertation process; d) role of
the department; e) role of peer qualities; f) transformational learning experience provided; g) level of
curiosity and interest in reviewing the existing literature; h) planning and time management skills; i)
level of creative thinking and writing skills; j) amount of freedom in the research project; k) level of a
supportive environment for Ph.D. scholars’ well-being; I) higher-education practices; m) supervisors’
research capabilities and gender; n) expectations set by the research environment; o) Ph.D. scholars’
expectations; p) support network; q) level of Ph.D. scholars’ socialization with the research community;
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r) Ph.D. scholars’ navigation system; s) different terminologies for various components of doctoral-
level research are given by different disciplines creating undue confusion in scholars’ minds; t) data
collection methods which just play the role of data collection and it is just one of the steps of the
doctoral-level research process being portrayed as the research methodology/design; u) scholars’
inability to identify their genuine interest in a fact/phenomenon/reality/truth/dependent variable,
intensive review of existing literature, locating an important research gap, and finally formulating a
research question; v) a lower level of clarity about the most important and indispensable step of the
doctoral-level research process i.e., choosing an appropriate research philosophical paradigm that lays
stepping stones toward answering the research question in a scientific and scholarly way; w) a lower
level of clarity about the most important and indispensable step of the doctoral-level research process
i.e., choosing an appropriate research approach/reasoning that paves path for decision concerning data
collection and analysis; x) a humongous confusion among Ph.D. scholars in India about the difference
between research methodology/design and research data collection methods; y) lower level of clarity
and the beginning of the Ph.D. journey without a clear understanding of the essence of research data
collection time frames; z) lower level of clarity about the right sample size and appropriate sampling
techniques” [1-54].

Furthermore, in reality, a majority of stakeholders in the research education system have a lower level
of clarity about the most important and indispensable step of the doctoral-level research process i.e.,
choosing an appropriate research data collection instrument and essence of calibration, validity, and
reliability of the chosen data collection instrument. A majority of them guide the Ph.D. scholars to begin
the journey without educating the scholars about the most important aspect/objective/purpose of the
data collection instrument, calibration, validity, and reliability of the instrument. They also mandate
that scholars use certain data collection instruments that are commonly used in a discipline or the one
with which they are comfortable. In addition, there is a humongous confusion about i) the data collection
instruments; ii) the difference between Mechanical/Electrical/Electronic instruments and Human
instruments; iii) the difference between ‘Adopted’, ‘Adapted’, and ‘Developed’ Human instruments;
iv) difference between validity and reliability. This lower level of clarity and the beginning of the Ph.D.
journey without a clear understanding of these differences is making it difficult for Ph.D. scholars to
complete the journey successfully and most importantly if some scholars complete their Ph.D. journey
successfully, their awareness about the reasons for choosing a specific data collection instrument is very
low. We believe that if the scholars can begin their Ph.D. journey by allocating a higher level of focus
and time toward understanding the right data collection instrument their journey will be with a very
lower level of complications. But this reality is knowingly or unknowingly, intentionally, or
unintentionally suppressed by a majority of stakeholders in the research education system in India. In
other words, this suppressed reality has resulted in creating humungous confusion among Ph.D.
scholars in India about the essence of data collection instruments and the key purpose of checking the
calibration, validity, and reliability of the data collection instrument.

One thing Ph.D. scholars must always remind themselves of throughout their Ph.D. journey is the fact
that they will be awarded a Ph.D. degree for doing doctoral-level research. Doing doctoral-level
research and generating research outputs such as research articles and a thesis determines the probability
of success in getting a Ph.D. degree. The first step of the doctoral-level research process is identifying
research gaps and formulating a research question, the second one is choosing an appropriate research
philosophical paradigm, the third step is choosing an appropriate research approach/reasoning, the
fourth step is choosing the appropriate research data collection method choice, the fifth step is choosing
an appropriate data collection time frame, the sixth step is to derive the sample size, the seventh step is
to choose samples from the research population, the eighth step is to select a data collection instrument,
and the ninth step is checking the calibration, validity, and reliability of the data collection instrument
[48]. It is thus inevitable and imperative that Ph.D. scholars understand available data collection
instruments and know how to check the calibration, validity, and reliability of the data collection
instrument. The doctoral-level research which is the single most important requirement of the Ph.D.
program is cognitively demanding and intends to create researchers who can create new knowledge or
interpret existing knowledge about reality by using different perspectives, paradigms, and reasoning.
Knowledge sharing requires autonomy, good quality time, a stress-free brain for deep thinking, and the
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freedom to look for more meaningful findings. This is the single most important reason for making
doctoral-level research flexible wherein the scientific and scholarly world gives autonomy to Ph.D.
scholars to formulate their question and answer it within 3-6 years using an appropriate research
approach/reasoning. Nevertheless, only 50% of scholars admitted to Ph.D. in India completed, and that
too in ten years whether or not they are aware of the importance of reasoning in doctoral-level research
[46].

Appropriate sample size and selection of samples from the research population depends upon i) the type
of the research question (descriptive; relational; causal) [49]; ii) the research philosophical paradigm
(positivism; interpretivism; critical realism; postmodernism; pragmatism) [50]; iii) the research
approach/reasoning (deductive; inductive; abductive) [51]; iv) time available for scholars to collect data
[46]; v) data collection method and method choice [52]; vi) resources that are available for scholars to
collect data [46]; vii) data collection time frame choice [53]; vii) sample size and sampling technique
chosen [54]. Choosing a data collection instrument and checking the calibration, validity, and reliability
of the data collection instrument before collecting the research data is one of the most important
decisions scholars need to make during their Ph.D. journey. Do note that the data collection instrument
tells us ‘Using What We will Collect Data’ and the calibration, validity, and reliability of the data
collection instrument tells us ‘The Quality of Data Collected’ [48].

2. OBJECTIVE :

There is humongous confusion among Ph.D. scholars in India about i) data collection instruments; ii)
the difference between Mechanical/Electrical/Electronic instruments and Human instruments; iii) the
difference between validity and reliability. Furthermore, choosing an appropriate data collection
instrument and checking the calibration, validity, and reliability of the data collection instrument before
collecting the research data is very important during doctoral-level research as this determines the
quality of research and research output. Owing to such confusion the key objective of this article is to
explain various types of data collection instruments, and available techniques for checking the
calibration, validity, and reliability of the data collection instrument, in turn, guiding them to use a
well-calibrated, valid, and reliable data collection instrument to ensure high-quality of research output.

3. CHOOSING AN APPROPRIATE RESEARCH DATA COLLECTION INSTRUMENT :

Once the Ph.D. scholars have chosen ‘How’ (data collection method), “When’ (data collection time
frame), ‘From How Many’ (sample size), and ‘From Whom’ (sampling technique) to collect the
research data. Now they need to finalize ‘Using Which Instrument’ they will collect the research data
and check for the calibration, validity, and reliability of the data collection instrument chosen that will
determine ‘The Quality of Data Collected’ from the samples scholars have chosen from the research
population in the previous step of the doctoral-level research [46] [48]. This step is also one of the
easiest steps during the doctoral-level research process as the scholars’ task is to only choose one or
more data collection instruments from many available and check the calibration, validity, and reliability
of the instruments with the help of standard procedures and formulas known as ‘Facilitators’ [47]. There
are two categories of data collection instruments in research such as i) Mechanical/Electrical/Electronic
Instruments, and ii) Human Instruments [55-69]. We have listed a few known
Mechanical/Electrical/Electronic instruments and Human Instruments here.

3.1. Examples of a Few Mechanical/Electrical/Electronic Instruments :
Accelerometer - Measures physical acceleration.

Ammeter - Measures the strength of the electric current.
Anemometer - Measures the speed and velocity of the wind
Barometer - Measures the atmospheric pressure.

Bevameter - Measures the mechanical properties of soil.
Breathalyzer - Measures breath alcohol content.

Calorimeter - Measures the quantity of heat.

Cardiogram - Traces movements of the heart. Recorded on a cardiograph.
Cathetometer - Measures vertical distances.

Densimeter - Measures the specific gravity of liquids.
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3.2.

Disdrometer - Measures the size, speed, and velocity of raindrops.
Dynamometer - Measures electrical power.

Eudiometer - Measures volume changes in the chemical reaction between gases.
Evaporimeter - Measures the rate of evaporation.

Fuel Gauge - Measures fuel levels.

Glucometer - Measures blood glucose.

Graphometer - Measures angles.

Hydrometer - Measures the specific gravity of liquids.
Hydrophone - Measures sound underwater.

Hygrometer - Measures humidity in the air.

Inclinometer - Measures the angle of a slope.

Interferometer - Measures wave interference.

Katharometer - Measures the composition of gases.

Kymograph - Graphically records the physical movements of cells.
Lactometer - Determines the purity of milk.

Lux meter - Measures the intensity of light.

Manometer - Measures the pressure of gases.

Mercury Barometer - Measures atmospheric pressure.
Nephelometer - Measures particles in a liquid.

Nephoscope - Measures the speed and direction of clouds.
Oximetry - Measures the oxygen level/oxygen saturation of the blood.
Planometer - Measures area.

Psychrometer - Measures humidity.

Rotameter - Measures the pressure of a liquid/gas in a closed tube.
Saccharometer - Measures the amount of sugar in a solution.
Seismograph - Measures the intensity of earthquake shocks.
Spirometer - Measures the lung capacity.

Taximeter - Measures distance traveled and displacement.
Thermometer - Measures temperature.

Viscometer - Measures the viscosity of liquids.

Voltmeter - Measures the electric potential difference between two points.
Watt Meter - Measures electrical power.

Wind Vane - Measures wind direction.

Zymometer - Measures fermentation

Examples of a Few Human Instruments/Scales :

Seashore Rhythm Test - Neuropsychological Tests

Speech Sounds Perception Test - Neuropsychological Tests
Stroop Color and Word Test ~ Neuropsychological Tests
Wisconsin Card Sorting Test - Neuropsychological Tests
Rorschach Inkblot Test - Psychological and Emotional Testing.
Social Anxiety Scale - Psychological and Emotional Testing
Suicide Probability Scale - Psychological and Emotional Testing.
Trauma Symptom Checklist for Children - Psychological and Emotional Testing.
Sensory Profile Questionnaire - Behavior Assessment.

Adaptive Behavior Inventory - Behavior Assessment.

Vineland Adaptive Rating Scales - Behavior Assessment.
Battelle Developmental Inventory - Developmental Tests.
Autism Diagnostic Interview - Developmental Tests.

Social Communication Questionnaire - Developmental Tests.
Likert Scale — Measures attitude.
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3.3 Instrument Selection:

It is easier to select a Mechanical, Electrical, or Electronic Instrument. However, it is difficult to select
a Human Instrument. Scholars are allowed to choose any one of the following ways of finalizing a
Human Instrument for research data collection as detailed below.

3.3.1. Instrument Adoption :

In situations when there is an existing questionnaire (instrument) that is appropriate to measure variables
of the research question then taking all the questions/items/inventory from an existing questionnaire is
allowed and this is known as Instrument Adoption. Scholars are not allowed to change any
questions/items, and this is feasible only when the context/environment of the research study/population
is the same.

3.3.2. Instrument Adaption :

Taking most of the questions from an existing/proven/reliable questionnaire is known as Instrument
Adaptation. Scholars are allowed to make changes to a few existing questions to make them appropriate
and match the context/environment of their research study/population.

3.3.3. Instrument Development :
In situations wherein, scholars are unable to Adopt or Adapt an existing questionnaire then
creating/developing a new questionnaire with all the questions in it being new is the right way and this
is known as Instrument Development. Using a questionnaire developed by scholars makes the
questionnaire appropriate and matches the context/environment of the research study/population. In
case scholars are in this situation, we suggest they follow the below steps for developing a new
instrument. Do note that the only chance for research scholars of Social Sciences, Economics,
Management, and disciplines other than Basic Sciences, Engineering, and Technology to own a Patent
is to develop a new questionnaire/instrument themselves that is capable of measuring one or more
directly unmeasurable variables (also known as Latent variables).
= Step 1: Clearly define the dependent variable under study.
= Step 2: ldentify independent variables we intend to study and frame each question of the
instrument to ensure they shall measure the response.
= Step 3: Define the population and determine the sample size statistically.
= Step 4: Design a questionnaire and while designing questions ensure;
= Words used in the guestions must be in line with the education and maturity level of
respondents.
= Questions and answer options must be clear.
= Avoid using words that could lead to alternate and misinterpretations of answers.
= Avoid unethical questions; not feasible; personal; objectionable; or biased words and
contexts.
= Avoid lengthy questions; undefined short forms; difficult words.
= The number of questions must be balanced between positive and negative responses.
= Step 5: Do a Delphi (expert opinion) or full-fledge FGD to get a consensus on the quality of
guestions.
= Step 6: First pilot testing of the instrument.
= Step 7: Initial test of the instrument based on pilot responses for validity and reliability.
= Step 8: Add, delete, modify, or improvise the questionnaire based on the initial pilot test.
= Step 9: Second pilot testing of the questionnaire.
= Step 10: A final test of the questionnaire based on the second pilot's responses for validity and
reliability.
= Step 11: Add, delete, modify, or improvise the questionnaire based on the second pilot.
= Step 12: Final distribution of questionnaires to respondents and collection of responses.

Furthermore, if the scholars choose an Electrical/Electronic/Mechanical data collection instrument
it is mandatory to check the calibration and reliability. And irrespective of whether a Human instrument
is Adopted, Adapted, or Developed, scholars must ensure the Human instrument is checked for
reliability and validity with the help of standard procedures and statistical techniques before using the
Human instrument to collect responses from respondents/participants/subjects/units of

H. R. Ganesha, et al. (2022); www.srinivaspublication.com PAGE 502


http://www.srinivaspublication.com/

International Journal of Management, Technology, and Social SRINIVAS
Sciences (IJMTS), ISSN: 2581-6012, Vol. 7, No. 2, November 2022 PUBLICATION

analysis/samples. We strongly recommend scholars belonging to disciplines other than Basic/Natural
Sciences, Engineering, and Technology attempt to develop a new Human instrument during their Ph.D.
program and obtain a Patent as this is the only opportunity for them to get a Patent. Generating an
intellectual property right in the form of a patent indicates that a scholar has conducted and delivered
high-quality research.

4. VALIDITY AND RELIABILITY OF THE DATA COLLECTION INSTRUMENT :

Once scholars have chosen a data collection instrument, now before collecting the data they are required
(mandatory) to check the calibration, validity, and reliability of the data collection instrument.

. ®

Low reliability High reliability High reliability
Low validity High validity

Fig. 1: Difference between validity and reliability [70]

There is a lot of confusion among research scholars about the difference between validity and reliability.
An analogy that demonstrates this distinction is shown in figure 1. It is comparable to shooting at a
target to determine a shooter’s proficiency in a particular set of information or skills. Each shot
corresponds to one test administration. Reliability and validity are concepts used to evaluate the quality
of research. They indicate how well a method, technigue, or test (Instrument) measures something.
Reliability is about the consistency of a measure, and validity is about the accuracy of a measure. Table
1 explains a few key differences between validity and reliability.

In addition to checking the validity and reliability of the data collection instrument, scholars need also
check for calibration in case they have chosen a Mechanical, Electrical, or Electronic Instrument.
Scholars must be aware that the validity and reliability of the data collected by them from
respondents/participants/subjects/units of analysis/samples are determined by i) type of data collection
instrument; ii) calibration, validity, and reliability of the data collection instrument. Scholars are
recommended to ensure this before collecting the data. Because it is difficult to recollect the research
data in case the data collected are not making any research sense.

Table 1: Difference between validity and reliability [71]

Validity Reliability

The extent to which the results really The extent to which the results can be
measure what they are supposed to reproduced when the research is repeated
measure. under the same conditions.

By checking how well the results By checking the consistency of results
correspond to established theories and other |across time, across different observers, and
measures of the same concept. across parts of the test itself.

A valid measurement is generally reliable: if |A reliable measurement is not always valid:
a test produces accurate results, they should |the results might be reproducible, but they
be reproducible. are not necessarily correct.

H. R. Ganesha, et al. (2022); www.srinivaspublication.com PAGE 503


http://www.srinivaspublication.com/

International Journal of Management, Technology, and Social SRINIVAS
Sciences (IJMTS), ISSN: 2581-6012, Vol. 7, No. 2, November 2022 PUBLICATION

5. CHECKING CALIBRATION OF THE DATA COLLECTION INSTRUMENT :

Calibration defines the accuracy and quality of measurements recorded using a piece of Mechanical,
Electrical, or Electronic Instrument. Over time there is a tendency for results and accuracy to drift,
particularly when using particular technologies or measuring particular parameters such as temperature
and humidity. To be confident in the results being measured there is an ongoing need to service and
maintain the calibration of Mechanical, Electrical, or Electronic instruments throughout their lifetime
for reliable, accurate, and repeatable measurements. The goal of Calibration is to minimize any
measurement uncertainty by ensuring the accuracy of test Mechanical, Electrical, or Electronic
instruments. Calibration quantifies and controls errors or uncertainties within measurement processes
to an acceptable level. Typically, the accuracy of the standard should be ten times the accuracy of the
measuring device being tested. However, an accuracy ratio of 4:1 is acceptable by most standards
organizations. A measuring device should be calibrated i) according to the recommendation of the
manufacturer of the device, ii) after any mechanical or electrical shock, and iii) periodically (annually,
quarterly, monthly) [72-79].

6. CHECKING THE VALIDITY OF THE DATA COLLECTION INSTRUMENT :

There are four steps to check the validity of a Human Instrument (Questionnaire/Test) as listed below
[80-90]. Scholars need to be aware that all these steps are mandatory in case they have chosen a Human
Instrument that is either ‘Adopted’, ‘Adapted’, or ‘Developed’.

6.1. Validity Check Step 1 - Face Validity :

Face validity refers to the extent to which an instrument appears to measure what it is intended to
measure. A test in which most people (experts) would agree that the Human Instrument (Questionnaire)
items (Questions) appear to measure what the instrument is intended to measure would have strong face
validity. Here scholars might just get their Human Instrument evaluated by a few experts in the field of
their research (Research Supervisor/Guide/Faculty Members/Industry Experts etc).

6.2. Validity Check Step 2 - Construct Validity :

It is the adherence of a measure to existing theory and knowledge of the concept being measured and
this check is required when you are Developing a new Human Instrument. Here, scholars will get
responses to their new Human Instrument from their pilot samples and also get the responses from their
pilot samples using some other existing Human Instruments that are very similar to what scholars are
trying to measure. After the collection of responses to both the Human Instruments, scholars shall check
the correlation between these two Human Instruments which in turn gives them an indication of the
Construct Validity of their new Human Instrument.

6.3. Validity Check Step 3 - Content Validity :

It is the extent to which the measurement covers all aspects of the concept being measured. For example,
two constructs ‘Gratitude’ and ‘Forgiveness’ must ensure Human Instrument scholars have chosen all
the questions/items that are relevant, and none are missed as per the existing literature.

6.4. Validity Check Step 4 - Criterion Validity :

Itis the extent to which the result of a measure corresponds to other valid measures of the same concept.
For example, if scholars have developed a Human Instrument to understand the attitude of the Ph.D.
Scholars toward a Research Methodology Programme, then they can either check ‘Regularity of
Attendance’ (Concurrent Validity) or wait till the final Research Methodology ‘Exam Scores’ are
obtained (Predictive Validity) to check the Criterion Validity.

7. CHECKING THE RELIABILITY OF THE DATA COLLECTION INSTRUMENT :

There are five steps to check the reliability of the data collection instrument which are listed below.
scholars need to be aware that all these steps are mandatory irrespective of the type of Human data
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collection instrument they have chosen, and the Test-retest is mandatory for Electrical/Electronic/
Mechanical data collection Instruments [91-116].

7.1. Reliability Check Step 1 - Test-retest :

The consistency of a measure across time is checked using Test-retest. Here, we intend to check whether
we get the same results when we repeat the measurement using the same data collection Instrument.
Scholars can calculate the Test-retest reliability using Pearson’s correlation formula (1) as shown below.
Finding a correlation coefficient for the two sets (Test and Retest) of data is one of the most common
ways to find a correlation between the two tests. Test-retest reliability coefficients (also called
coefficients of stability/r) vary between 0 and 1, where: 1 is perfect reliability; > 0.9 is excellent
reliability; > 0.8 < 0.9 is good reliability; > 0.7 < 0.8 is acceptable reliability; > 0.6 <0.7 is questionable
reliability > 0.5 < 0.6 is poor reliability; < 0.5 is unacceptable reliability; 0: means no reliability.

T = correlation coefficient

_ _ Ti = values of the x-variable in a sample
> (2 —2) (4 —9) _

r= L = mean of the values of the x-variable
\/Z T — T

Yi = values of the y-variable in a sample

Y = mean of the values of the y-variable

M

7.2. Reliability Check Step 2 - Parallel Forms :

The key to this method is the development of alternate test forms that are equivalent in terms of content,
response processes, and statistical characteristics. Finding a correlation coefficient for the two sets
(Form 1 and Form 2) of data is one of the most common ways to find a correlation between the two
Forms. Scholars can calculate the Parallel-forms reliability using Pearson’s correlation formula (1).
Parallel-forms reliability coefficients (also called coefficients of stability/‘r’) vary between 0 and 1,
where: 1 is perfect reliability; > 0.9 is excellent reliability; > 0.8 < 0.9 is good reliability; > 0.7 < 0.8 is
acceptable reliability; > 0.6 < 0.7 is questionable reliability > 0.5 < 0.6 is poor reliability; < 0.5 is
unacceptable reliability; 0: means no reliability.

7.3. Reliability Check Step 3 - Inter-rater :

Inter-rater is the consistency of a measure across raters or observers. We intend to check whether we
get the same results when different people conduct the same measurement. The more difficult and
rigorous way to measure inter-rater reliability is to use Cohen’s Kappa, which calculates the percentage
of items that the raters agree on while accounting for the fact that the raters may happen to agree on
some items purely by chance. Cohen’s Kappa formula (2) is shown below.

po: Relative observed agreement among raters
k = (pn - pe) f {1 - pe) pPe: Hypothetical probability of chance agreement

O]

7.4. Reliability Check Step 4 - Split-half :
This method treats the two halves of a measure as alternate forms. For example, administering a test to
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a group of individuals; splitting the test in half; correlating scores on one half of the test with scores on
the other half of the test. Scholars can use Flanagan’s correlation coefficient formula (3) for Split-half
Reliability.

S,% is the variance of part a

S, is the variance of part b

2 2
r:2(1_m)

2 S .
S S? is the variance of total scores

®)

7.5. Reliability Check Step 5 - Internal Consistency :

It is the consistency of the measurement itself. Do we get the same results from different parts of a test
that are designed to measure the same thing? Scholars can use Cronbach’s alpha formula (4) to check
internal consistency. Cronbach alpha of > 0.9 is excellent internal consistency; > 0.8 < 0.9 is good
internal consistency; > 0.7 < 0.8 is an acceptable internal consistency; > 0.6 < 0.7 is questionable internal
consistency > 0.5 < 0.6 is poor internal consistency; < 0.5 is an unacceptable internal consistency.

k refers to the number of scale items

. k2
"Is-' )(1_ Zz=1 g i
k-1 o2

) 035 refers to the variance associated with item |

a=

a2 refers to the variance associated with the observed total scores

Q)
8. CONCLUSION :

Ph.D. scholars must know that it is very important to ensure they mention the results of the Calibration,
Validity, and Reliability of their data collection instrument in a majority of sections of either a research
article or their Ph.D. thesis. For example, in the Literature Review Section, mention what have other
researchers done to devise and improve methods that are reliable and valid. In the Methodology Section
mention, how did the scholars plan their research to ensure the reliability and validity of the measures
used? This includes the chosen sample set and size, sample preparation, external conditions, and
measuring techniques. In the Results Section, mention the values of reliability and validity alongside
the main results. In the Discussion Section, scholars can talk about how reliable and valid their results
were. Were they consistent, and did they reflect true values? If not, why not? And finally, in the
Conclusion Section, if reliability and validity were a big problem for research findings, it might be
helpful to mention them here.

Among the three types of Human instruments available, ‘Adoption” and ‘Adaption’ of an existing
instrument are the most preferred by scholars belonging to disciplines other than Basic/Natural
Sciences, Engineering, and Technology in India. We understand the Ph.D. program is time-bound and
hence using and ‘Adopted’ or ‘Adapted’” Human Instrument for research data collection during the
Ph.D. program is acceptable. But knowingly or unknowingly, intentionally, or intentionally a significant
majority of researchers in India use ‘Adopted’ or ‘Adapted’ Human Instruments for research data
collection even after the completion of the Ph.D. program. We must be cognizant of the fact that, despite
existing data collection instruments, there are yet many variables that are still directly not measurable.
Developing a new data collection instrument to measure an unmeasurable variable would be the most
desired research output from Ph.D. scholars and Ph.D. holders in India. The fear among Indian
researchers is that Random/Probability sampling techniques require a lot of time investment, they are
complicated, and most importantly the research output in the form of research article publications will
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slow down drastically. The mere pressure on Ph.D. scholars and Ph.D. holders in India to publish a
certain number of research articles which is connected to their performance measurement is also one of
the key reasons for this. Ph.D. scholars and Ph.D. holders must be aware that a scholarly description,
explanation, or claim about a reality/fact/truth/effect/dependent variable and a piece of complete
knowledge about reality is complete only when they are derived from collecting research data using
multiple data collection instruments with high validity and reliability.

It is the responsibility of every stakeholder in the research environment and system to ensure that the
scholars are made aware of every step involved in carrying out doctoral-level research in addition to the
purpose, objective, validity, and reliability of various types of research data collection instruments for
them to choose an appropriate one to achieve their key research objective during the Ph.D. journey.
Designing robust coursework that is intended to create awareness about the essence of research data
collection instruments and the calibration, validity, and reliability of the data collection instruments is
an appropriate way of fulfilling this responsibility. As long as the Ph.D. scholars can understand the
existing research data collection instruments and realize the need for the development of a new
instrument and make mindful choices of instruments in addition to checking their calibration, validity,
and reliability before collecting the research data to answer their research question they will be able to
determine (on their own) data analysis techniques and appropriate statistical techniques to comfortably
claim their research findings.
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