Siriraj Health science Education
Excellence Center

N138UsHLAIUUB

A1SN138NISANY

sA.un. 1BaAns lasudishg
ARITARYANENS AMSUNNYANEASASIIINGIUE

NANINYIRENARR

A Research Question
ANDNHNARE

* AoaigidesainismAaey

— isE@ansanennsailanalaindndnwvunndanlaazing
msdeusulinannliimnsmauranisBeuasininu
szaugnd 1

—38nsqeninAnwuuulnadvinldinAnwndrlauniSewinn
f3sinenfauninmsseninAnuuuuiiariels

—wgRnssnnaSewzaindnwiunndunnaneluannindnu
stiuganAnuIAnznmIala odsls

Feasibility

o fAsuansanidnauasiiaaiselamenineinsidog
— gl e
VR TEN
— yAaINTdEiae
— Uszaunisaizaogiae
— \Asasfla

— a1

cherdsak.ira@mahidol.ac.th

October 2018

Outline

+ mamnaide (Research questions)

* Uszifiuneasesssalunsidenisinen (Ethical issues)

* nseenuuuawisenisinen (Educational research
designs)

* Uszmnsuazngusnadns (Population and samples)

* nsasfialunnsids (Instrumentation)

o anwgnaazasnisaguraide (Validity)

¢ Tasssuewdsenisinen (Research proposal)
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1. The question is feasible.
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2. The question is clear.
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3. The question is significant.
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4. The question is ethical.
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Constitutive Definition Operational Definition
N33 8uzuuUEiSawiam3N (active leamning) * Humanistic classroom
- A8msreuiigifewiinageusmenszuamwnanfing Aclassroom that has all the following

characteristics:
1. No more than 3 students working on the same task

. v @ . a .
- ANABINTTABILISEW LULIAEHENA192BIAINTIHANI ] 2. The teacher never spending more than 20 min per day
TudwiSen addressing the class as a group.

3. At least half of every class period open for students to
work on projects of their own.

4. More than 3 sets of educational materials available for
students

5. Seating arrangement: in circles, facing each other

HENHEIWAUIZNTIY 81% LFen WaRe SUTY uwas dzviouANAR

Research Significance Research Ethics
* msmaudaaiseRenan sillg ... - Belmont report
1. Respect for persons nsiasnlugnsanuduan
2. Beneficence msasrouseloailvifnungsiaide

— MsWRIwIANNINIeIINSsTwaa 3 Iifieada

— mMsHEwWIsNs5an N1sdan nian1susziinag

— nmsUsulnangmas )
— mswawInun il nzadiSew Jaew nie Auludian 3. Justice masnwimnugfioraaludons
The National Commission for the Protection of Human Subjects of Biomedical and Behavioral
Research. The Belmont Report. Elkridge, Maryland, USA, 1979
3 o o 2 o o a o th 1 o
29ALIZNALUBIANDNAAE ANDNINIREUN EHLUNISAN
* Uszaans (population) * Anandill 2eAmeizasisesnsAnwsulsle
* suds (variables) * nsiRenngusaadns (Sample) flsivanzas
—sudsin (independent variables) — nguiagnefilisonndasiumanside
. ﬁlﬂﬁﬁﬁ}ﬂﬂuﬁlﬁlﬁltﬂ‘izﬁﬁ (intervention) — ﬂgq'g,j w’;agi’]qﬁﬂu’]m"[,;j[,ﬁﬂqﬂﬂa

* fusuilavhnisusudes (observed variables)

—sudsaw (Dependent variables or
outcomes)

* nsiienismshigideiesladiug

* msiianldinsasiiatnnanlamanzay
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Three Key Ethical Issues in

Educational Research

* Protecting participants from harm
» Ensure data confidentiality
» Deception

Ensure Confidentiality

1. Anonymous data
2. De-identification of data

3. Safeguard data
1. Physical access
2. Logical access

Types of IRB Review
» Exempt

» Expedited
* Full board

cherdsak.ira@mahidol.ac.th
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Protecting Participants from Harm

Defining harm
1. Physical harm
2. Psychological harm

2. Alternative method to reduce harm
3. Undue influence to vulnerable subjects
4. Informed consent

1.

Deception

. Avoid deception whenever possible
. Determine the need for deception based

on scientific, and educational value

. Provide sufficient explanation to

participants as soon as possible

Ethical Concerns

anwasyII8ae

2. nszummadgrmivishiiaise

a) anwildgn
b) digqmmu

c) 38ms
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b) N9TUINNITIDANHNEULDN

4. szleaiarnnnside
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6. msunllasmnndurasdagyadiusa
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Quantitative Research

o oo d o & o
* rﬂiﬁla‘uﬂ']ﬂ']N'NHLW@VHZIQH?UU%W‘H@']%?JENG‘I'JLﬁ?l
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* AszuImNIsALNEIE8

Quantitative ResearCh — madnuiseuasaNniigIn

— MIAUAN Uaz USUAZ89suUS6N0

SALUN. @mﬁ'ﬂﬁ%mmﬁ%’mﬂ — TaAnesiulsfiisatosmaeiadosiiosne g
MATARLANART AUSUNNANAATATINTNY LA = Anssinamstinu
WUINLNALNTAAN
When to Use When Not to Use
Quantitative Methods Quantitative Methods
1. Need a quantitative answer 1. Explore a problem in-depth (why?,how?)
2. Study of numerical change 2. Develop a hypothesis
3. Predictive factors 3. Complex issues
4. Testing of hypotheses 4. Interpretation of meaning
JUIRETIL TN _
o Experimental Research
Quantitative Research Methods
* nsneaas Experimental research * uwisinAnwnludesngu(ianinndt) usazngudnividndnw
*+ msiseiinaass Quasi-experimental research TsudszaumsainsiBenganenn udaiinsiananisisens
* msmanudunus Correlational research + Example:
* ma3suifieumsiumg Causal-comparative Junhasavasdikul D, Sukato K, Sridangkaew S, Theera-Ampornpunt
researCh N, Anothaisintawee T, Dellow A .Cartoon versus traditional self-study
* N1581599ANNLTAR Survey research handouts for medical students: CARTOON randomized controlled
* mstsafinsansinun Assessment research trial. Med Teach 2017; 398): 836-43

* ms3dedenssmwn Descriptive research

cherdsak.ira@mahidol.ac.th 4
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Example (2)

o nuafing LaAFaanINg. N13BnausHuRNgln1susadnITesae

mslanmsuansunumansilnegidraussSeuieunugiae
HINIZ I

Characteristics of Experimental

Research
» Control of extraneous variables

* Manipulation / intervention
+ Randomization

Control of Extraneous Variables

» Randomization (msudsngauuugs)
+ Holding variable constant (ilv#udsdiuasi)

Building variable into the design (sanuuu
ASANYIAILUSAINAT29INE )

Analysis of covariance (3insizvnianuulsUsim
9I)
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Experimental Research

» Researchers attempt to influence a
particular variable (independent variable)
and observe the outcomes
— Instructional methods
— Types of assignment
— Learning materials
— Etc.

» The only research design that can

demonstrate clear causal relationship.

Extraneous Variables

+ Variables that make possible an

alternative explanation of results

* {19819

— dudseu: 38msaew (active / passive)
— HAGWS AZUUUHOU

do o

— muwdssuniw. theanidan, niksdefisnw, LawnRnYIMUNIL
uniSen

Manipulation of Variables
§iderhmsdnassldudazngalasudszaunmanlsineii
1. One form of variable vs another

1. wiaSeuannsgn
2. widaseudianinsiiad (e-book)
2. Presence vs absence of a treatment
1. Anfuvudrasedensau
2. liflnnuvusrass
3. Varying degrees of the same treatment
1. Anduudinasansnds

2. Anfududrasmilense
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Randomization

+ Random assignment of groups
— Prevent bias
— Equivalent subject characteristics

Quasi-Experimental Design

o {3swiih intervention wdwinnsideuisuaisiudslaeg
Tailafinnsga (randomization)
1. Non-equivalent control group pre-test-post-

test design

2. One group pre-test-post-test design

« Example:

« Hojat M, Axelrod D, Spandorfer J, et al. Enhancing and sustaining
empathy in medical students. Med Teach. 2013;25:996-1001.

Correlational Research

Predictors Outcomes
+ Gender * Premedical grades
+ Age » Preclinical grades

+ High school grades

» Entrance examination
scores

* Clinical grades

cherdsak.ira@mahidol.ac.th
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Subject groups

Experimental group: receives a treatment
of interest (e.g., a new textbook, a new
teaching method)

Control group (Comparison group):
receives a different treatment

— No treatment: Placebo

— Standard treatment

Correlational Research

MsAnEIMIANNENR RS s nIneR LU AasRa TRl
Example:

Iramaneerat C. Predicting academic
achievement in the medical school with

high school grades. J Med Assoc Thai
2006; 89(9): 1497-505.

Correlational Research

Researchers investigate the possibility of
relationships between two or more
variables, without manipulation of
variables

Two purposes

— Explain important human behaviors

— Predict likely outcomes
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Explanatory Studies

+ Although correlation research do not, in
and of itself, establish cause and effects,
but may suggestive of causal relationship
esp. time lapse occurs between
measurement of variables.

+ Relationship between amount of smoking
and the incidence of lung cancer

 Relationship between auditory memory
and reading ability

Prediction Equation

+ Simple prediction: Y =aX + b
* Multiple regression: Y = aX; + bX, + cX; +d
+ Correlation coefficient

— Perfect correlation: R = 1.0

— Interpretation:
* R <0.2: slight degree of correlation
« 0.4 < R < 0.6: typical educational research findings
« R > 0.65: accurate prediction for most purposes
« R > 0.85: close relationship between variables

Causal-Comparative Research

Continuous Block Departmental Block
Block 1: Hospital A Block 1: Hospital A, Surgery
-Internal Medicine
- Pediatrics Block 2: Medical school, Surgery
Block 2: Medical School Block 3: Hospital A, Pediatrics
-Internal Medicine
- Pediatrics Block 4: Medical school, Pediatrics

cherdsak.ira@mahidol.ac.th
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Prediction Studies

* Predict a score on one measure based on
scores on other variable(s).
— Predictor variable
— Criterion variable

 Prediction of academic achievement in
university using high school grades and
entrance examination scores

Causal-Comparative Research

* MIANWIRENIAWMANGONARINH1ZBIAINTINNTTEHIUN

o
Usens IWEIV[.NVLGINﬂ’]iﬂ’luﬁl}lﬁnuﬂiﬁ’]ﬂ JABLAYINUNIINAADI
+ Example

Iramaneerat C. et al, Comparison of self-efficacy beliefs
in medical competencies between students working in
affiliated hospitals continuously and those working in
departmental blocks. Paper presented at the 12t Thai
Medical Education Conference, Bangkok, Thailand, 2011
October.

Examples of Causal-Comparative
Study

® WINA
— Does gender difference result in the difference
in linguistic ability?
® qr‘l’]lﬁr‘l[?lq
— Does personality trait impact the choice of

medical specialty chosen by medical
graduates?
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Similarities and Differences

+ Correlation research
— Similarity
* forssguuumsAnmanadaiusssnindaus Taefigiselaiintg
UsuiAsumulsmeawas
— Difference
+ Causal-comparative research finun siudsudsngs

(categorical variable) ifiuase sauusdaiias (continuous
variable) w3alsi

« correlation research dnwanaduinsszning sussaiiias
(continuous variables)

Survey Research

o msdseenafivgasaungalngluvsainlausssiunis lae

msldgafniaieatuiuawgnan
« Example

Iramaneerat C, Tewsikhares P, Pinchoo P. The
evaluation of preclinical curriculum content of a

doctor of medicine program. Paper presented at

the annual meeting of the International
Association for Medical Education (AMEE),
Prague, Czech Republic; 2008 September.

Most Relevant Topics

October 2018

Similarities and Differences

» Experimental research
— Similarity
* sesgUuuuAnwANHAnAasERIIeNgs

— Difference
« Causal-comparative research Tifinsusudeusaulssas
sannIdeiana
- Experimental research simsusuwsussauaasiudsiudaei
wNITBLDY

Measures of Clinical Relevance

Clinical Relevance of Preclinical content(R)
Ri=F +C,
The content domain with high clinical
relevance:-
» Deserves more instructional resources

« Should have more items on test
specification table

Least Relevant Topics

Group Domain Content RCllnmal Frequency | Criticality
elevance | Measure | Measure
A. General H. Pharmacodynamic H.4 antimicrobials 5.27 2.78 2.49
principles and pharmacokinetics
A. General I. Microbial biology and | 1.1 bacteria 511 2.67 2.44
principles infection
G. Cardio- C. Principles of C.1 drugs for treatment of 5.04 2.59 2.45
vascular therapeutics cardiovascular system
system disorders
F. Respiratory | C. Principles of C.1 drugs for treatment of 4.82 2.35 2.47
system therapeutics respiratory system
disorders
K. Endocrine B. Abnormal processes | B.4 metabolic and 4.77 2.31 2.46
system regulatory processes (e.g.
diabetes mellitus)
D. Skin and B. Abnormal processes | B 1.1 bacterial infections, 4.62 2.01 2.61
connective (e.g. acne, cellulitis,
tissue carbuncle, abscess)
G. Cardio- B. Abnormal processes | B.4 metabolic and 4.53 2.38 215
vascular regulatory disorders (e.g.
system hypertension, ischemic
heart disease)

cherdsak.ira@mahidol.ac.th

Group Domain Content Flclinical Frequency | Criticality
elevance | Measure | Measure

A. General B. Biology of cells B.83 signal transduction -3.75 -1.74 -2.01
principles
A. General B. Biology of cells B.1 cell components -3.83 -1.92 -1.91
principles
A. General B. Biology of cells B.7 fibroblasts, endothelial -3.98 -1.83 -2.10
principles cells, and mesenchyme
A. General B. Biology of cells B.6 epithelial cells and -4.12 -2.02 -2.10
principles intercellular junctions
H. Gastro- A. Normal processes A.1 embryonic -4.33 -2.43 -1.90
intestinal development, fetal
system maturation, and perinatal

changes
A. General C. Human development | C.4 population genetics, -4.40 -2.39 -2.01
principles and genetics mutation-selection

equilibrium
A. General A. Biochemistry and A.4 genetic engineering -5.57 -3.07 -2.50
principles molecular biology
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Survey Research

« Examples
— Uszuan WINuRY, dugie ingsusegs, 191090l ai0edn. AN
Amfuzasindnwgdienenuiadeguanuusunumninfises
amsiuinelsaseugdienenna AnsunneransASTIENeIUIA
anInenaenAng. LrUwinASI1Y 2558, 8(1): 1 — 9.
— w938 nedindon, Wammssa gasfies, wisdingg Waduns.

o oo

nsANWINARARIBIRNANYIUNNEAWUSARRNABNISTIANISLS8KNTS
HOUNANFATUNNEANFRTUMTIR 2DIAMSUNNEFNFATATININETUIA.

o oo

AUwAnA3IY 2558, 8(1): 10— 18.

Assessment Research

s oa - o n e
hd ﬂ’]iﬂﬂu’]’lﬁﬂ’]iﬂitm%ﬁlﬂﬂ']itiil%?&lad%ﬂﬂﬂw’l
» Example

Iramaneerat C, Myford CM, Yudkowsky R,
Lowenstein T. Evaluating the effectiveness
of rating instruments for a communication
skills assessment of medical residents.
Adv Health Sci Educ Theory Pract 2009;
14(4): 575 - 594.

Descriptive Research

wa

o msussenefeiufuRied vie FefAndwludreladieniielaeg

e
o1Avdayaaneaftugm (Mean, SD, etc.) wesngu
538819

» Example

+ Iramaneerat C. A contemporary approach
to validating faculty ratings of residents.
Paper presented at the 6t Asia-Pacific
Medical Education Conference (APMEC),
Singapore; 2009 February.

cherdsak.ira@mahidol.ac.th
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Survey Research

» Three major characteristics:-

1. daysiisusineduisanvaslaanuaenite (A1de Vauad
AING 4a%)

2. 3Bmsswswdeyananilunisaindians

2 P @ o @) o I &
3. ﬂé]?dﬂﬂi’lﬂi’lNLﬂ‘UiI’]ﬂﬂﬁ!‘NM’JE]EJ’W\?‘ZNLﬂ%LWHﬂﬂ]%ﬂ%ﬂﬂ@]ﬂﬂitﬂ’]ﬂi

RUCIS

* Revised UIC Interpersonal and
communication skills scale

— Assessment of patient-centered

communication and interpersonal skills in an
OSCE

— 18 items of a 4-category behaviorally
anchored rating scale

Performance Ratings of Residents

The clinical performance rating of surgery
residents has some supporting evidence for
its validity for low stakes use.
— Content coverage of core competencies
— High internal consistency reliability (Alpha 0.97)
— Convergent and discriminant predictive validity
— Areas for improvement:

« Rater training

+ Address technical skills and professional development
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Descriptive Research

« Examples

— Sy ASERANA, qiwn fin. anuzdasaudszanannaseuy
MmaAnqufresinAnuiunngluasidodaunnzunnemansA3IY
weuIa.

— a3l AA3d8Na, uazAms. MsAnwgfindedidrAnwindangns
UNneA1aRIUNTR AMSUNNEANERSASIIINEIUTE Un1sEnen
2549 — 2558.

Qualitative Research

» Key characteristics
— Naturalistic inquiry
— Inductive analysis
— Holistic perspective
— Qualitative data
— Personal contact
— Dynamic systems
— Context sensitivity
— Design flexibility

Biography
+ Astudy of a single individual and his or her

experiences as told to the researcher or
found in documents and relevant materials

cherdsak.ira@mahidol.ac.th
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AT IAUNIN
Qualitative Research

sA.UN. 1 Fadns TasndlFmd
MAMNARLANERT AUTUANEANAATATINTWNLNA

WHINLRUNTAS

Selected Qualitative Research Methods

* Biography

* Phenomenology

» Grounded theory
» Ethnography

» Historical research
* Action research

» Case study

Phenomenology

A researcher investigates reactions to, or

perception of, a particular phenomenon in

order to gain some insight into the world of

his/her participants.

» Data are usually collected through in-
depth interview.

» Example: Experience of medical students

during the first year of their patient

encounter

10
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Grounded Theory

» Researchers intend to generate a theory
that is grounded in data systematically
gathered and analyzed. Researchers collect
data first and then develop generalizations.

» The data are collected primarily through
interviews, and participant observation.

» Example: Study of the approaches that
deans of medical schools use to interact
with faculty members

Historical Research

» Some aspect of the past is studied, by
persuing documents of the period or by
interviewing individuals who lived during the
time, in order to reconstruct what happened
during that time and to explain why it did.

» Example
Abrahamson S. Research in continuing medical
education. An historical review. A Journal for
Continuing Education Professionals in Health
Sciences, 1984; 4: 11-17.

Case Study

» Researchers identify the object of their
interest “a case” and then focus their
attention to understand it.

» Acase can be classroom, school, groups
of students, groups of teachers, an
organization, etc.

« Example: A study of a group of students
who fail the class in a medical school

cherdsak.ira@mahidol.ac.th
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Ethnographic Research

* A study conducted to gain an in-depth
insight of a particular social context,
emphasizing on documenting or portraying
the everyday experiences of individuals by
observation and interview

« Example:

Balmer DF, Master CL, Richards BF, et al. An
ethnographic study of attending rounds in general
paediatrics: understanding the ritual. Med Educ 2010;
44:1105-16.

Action Research

* Research conducted to solve a day-to-day
immediate problem in a local setting
1. Focus on fixing a particular problem in a
particular setting, not on generalization
2. Pay attention to active involvement of all
stakeholders as a part of a research team

Example:

Browning L, et al. What do you mean “Think before |
act”?: Conflict resolution with choices. J of Research
in Childhood Education, 2000: 232-8.

Case Study (s19)

» Example: A study of a group of students
who fail the class in a medical school

» Na Bangchang P, Udompap S, Thongtan
C, Jaruthamsophon C, Iramaneerat C.
Community medicine: Its impact on
students’ self-efficacy and attitudes. Poster
presentation in APMEC, Singapore 2013.

11
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Population and Samples Sampling
« 1sza1n7 (population) uaznauFaeEg « Random sampling
(samples) uansnariuasngls — Simple random sampling

— Stratified random sampling

— Cluster random sampling

— Two-stage random sampling
* Nonrandom sampling

— Systematic sampling

— Convenience sampling

— Purposive sampling

— dszmnspenguanivraansiesnisliinnantsanmn lyUszanslE 15

[

e A, < & 2 vy
- n@umamdmfamwuwmmmmi wmwmmmmmim

Sample Size Instrumentation
* Minimum number of subjects * nsiEen n1seanwuY mi‘lﬁﬂ%aqa‘imﬁaLﬁini'smTaaiamﬁw
— Descriptive studies: 100 M3ATIEA

— Correlational studies: 50
— Experimental/ causal-comparative: 30/group
— Tightly controlled experiment: 15/group

Obtaining an Instrument Develop An Instrument

1. Existing instrument

1. Define variables 6. Revise items
2. Develop by oneself 2. Review existing 7. Logical validity
instruments 8. Try out an instrument
3. Choose a format 9. Statistical analysis
4. Writing items 10. Select and revise
5. Colleagues review instrument

cherdsak.ira@mahidol.ac.th 12
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Measurement Scales

1. Nomimal scale
2. Ordinal scale
3. Interval scale
4. Ratio scale

Choosing a Test

Goodness-of-fit

One variable X
chi square

categorical

Relationships

Interval .
Question
measures

Differences

Choosing a Test (Interval data — 2)

Two-samples t

Mann-Whitney
Dependent-
samples t test

Dependent
groups
One-way ANOVA
Independent
groups
Factorial ANOVA

Dependent Repeated
groups Measures ANOVA

Differences

Multiple groups

cherdsak.ira@mahidol.ac.th

Two variables Contm‘gency
table chi square
——
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Parametric vs Non-parametric

« Parametric statistics: Statistics where the
population is assumed to fit parameterized
distributions (typically normal distribution)
— T-test, ANOVA, regression, correlation

— Generally, not robust to violations of
assumptions.

— However, if the assumptions are satisfied,
they are more powerful than non-parametric
tests

Choosing a Test (Interval data - 1)

Degree of Pearson
relationship Correlation

predictor Making Regression
prediction g

Multiple Multiple

predictors regression

Relationships

Validity of Research Findings
+ Any difference or relationship observed
between variables should be clear about

what it means rather than being due to
“something else.”

Validity Threats

13
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Validity Validity (2)
» Maturation

« Attitude of subjects

* Regression

* Location
* Instrumentation + Implementation

— Decay
— Data collector

« Testing

» Subject characteristics (selection bias)
* Loss of subjects

Research Proposal

» Research problem

« Purpose i

» Research questions and hypothesis 5{ 3
i

* Literature review
* MethOdS: deSign! Samples inStrument! Sirira) Health Science Education Excellence

procedure, data analysis . ]
- Budget Siriraj Health science
Education Excellence Center

I
I

e

“Learn from yesterday,
Live for today,

: . Hope for tomorrow.

Shee.si.mahidol.ac.th The important thing is

not to stop questioning.”

Albert Einstein

cherdsak.ira@mahidol.ac.th



