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Synopsis wriﬁné,
filing IRBform
1hr

g
o

research synopsis.

Develop ‘a clear ‘and concise synopsis following
. standard guidelines. - .
3. Identify the essential sections of an Institutional Review
‘BodrdE(l‘Ré) form.
Acéur@?ély fill oui an IRB form, ensuring ethical
cdr\np_liqr;c.eiin resedrc;h.
5".' ‘ Expldiﬁ the pGFposé dnd importance of a consent form
k. in fesédrCh'sfudies. :
6 Dfaft o comprehensive consent form with clear
porhcupont information.
7. -Deffn'e the function and significance of a Gantt chart
’iri‘(eﬁgirc\h planning.
8.

Creotefd Gantt c;_Hort to effectively outline research

fimelines and milestones. .

Research R R
Mode of KSA
Teaching | Competencies | Assessment
Lecture/ Knowledge/ Tools
Tutorials Skill/ Attitude
FE Define, differentiate, and formulate null and Lectures, KSA MCQs.
alternative hypotheses. Workshops, Summative
Hypothesis, errors, R A | e )
R 2.+ Identify Type | and Type |l errors, theirimpact, and Research assignments
objective, ; 5
; ; ways to minimize them. meetings, research
inclusion exclusion |0 o e e
Yot . 3. ' .Develop clear, SMART research objectives aligned small group based.
cnrena . i, A
i : ig\-} * with the study. . discussions
r \ :s\r:( T z e .
& {'\";\;/y 4. Explain the significance, and establish appropriate | digital
A b N inClOsiop and exclusion criteria for research studies. | library
».1.” Describe the: structure and key components of a sessions.

Introduction of
Hypothesis Testing

Thr \ LA
Qs\.m -

1. Interpret the results of hypothesis testing in a research

context.

2. Apply hypothesis testing concepts to real-world

dental research scenarios.

Hypothess Testing
for One Sample
Mean

The “ Nm

—_

. Define hypothesis testing for one sample mean and its
application in research.
2. Explain the assumptions required for conducting a
one-sample mean test.
3. Differentiate between one-tailed and two-tailed tests.

&derstond the use of z-test and t-test for one sample

(8 CamScanner



https://v3.camscanner.com/user/download

LIAQUAT CCOUOLLEVT L Y =7 7™

T o=t vLaeInd

DEPARTMENT OF HEALTH PROFESSIONS EDucATiON
COLLEGE OF DENTISTRY

mean based on sample size and standard deviation

availability.
5. Colculate test statistics and interpret p-values in

decision-making.

1. Define the Wilcoxon Signed-Rank Test and its application

i

|
i
i

as a non-parametric alternative to the one-sample mean
test.
Non Porametric 2. Bxplain the assumptions and conditions for using the
; Altemative for One wilcoxon Signed-Rank Test.
UG Fre 3 Differentiate between parametic (ttest) and non-
(Wicoxon Sign parametric (Wilcoxon Signed-Rank Test) methods.
Rank Test 4. Perform the Wilcoxon Signed-Rank Test calculations ond
. interpret the results.
;‘\ Lo 5. Discuss the significance of using non-parametric tests in
; ¢ cases of non-nomal data disin‘bution.
; 1. Define hypothesis testing for one sample proporhon and
its cpphcchon inresearch..
2. Explain the assumptions required for conducting a one- »
Hypothesis Testing sample proportion test. .
for One Sample 3. Differentiate between population proportion and
Proportion sample proportion.
[ 1Hr 4. Calculate the fest statistic (ztest) for one sample
~ . AT oo >
| \\_' ni 5. Interpret the p-value ond confidence intervals in
; decision-making. ‘
| 1. Define the Paired t-test and its applicationin hypOTheS'S
* testing for two related observations.
i Hypothesis Testing | 2. Explain the assumptions required for conducting a
for Means of 2 Paired f-test.
| observations 3. Differentiate between paired and  independent
:' Paired Samples: sample t-tests.
Paired T Test 4 Colculate teststatistics forpaired samples ond inferpret
1 Hr the p-value. e
_\‘,\{\9' 5. Identify and minimize Type | and Type Il errors in paired

sample testing. -
s a non-parametnc

! Non Parametric

1

| Alternative for

E Means 2
]
| Independent

{
| Samples: Mann

! Whitney U Test
3‘ 1Hr \\

i \J
]
|

..‘,.

1. Define the Mann-Whitney U test a

alternative to the independent i-test for comparing

two independent samples.
s and con
luding ordinal data or non-

il ing the
2. Exploin the assumption ditions for using

Mann-Whitney U test, inC
uted mtervol/rcho data.

ormall distrib
. ’ between

ametric
3. Describe the differences par

( depe d nt ’es) a d pOG efric (Monn.
n ngae 1-t t n non- ram

whitney U test) cpproc:ches

ulations for the Mann-Whitney U test.

4. Perform calc

dota and determining U values.

g ranking the
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Wding he U statistic, 1

Ihe null hyl o lhesls,
Whilhey U lesl I8

“nterprel the fesl resulls, Ins
value, uhd decion raguiding
any whete he Mann

o, Idenlily st
pamelic lest,

Non Parametile
Alternative for
Palted T Test
(Witeoxon Sign
Rank Test)

1he

1, Defihe

s

he Wicoxon bignec:-Rank Tesl as @ non
ermnative 1o he palred lest for comparing

‘ vﬁ‘

parameliic ¢
jwo telaled samples.

2, Explain the assumplions and condillons for wsing the
Wilcoxon Sighed-Rank Test, including the vie of ardinal
data or non-normally dishibuted interval/ratio catea,

3. Bitferentiate belween Ihe palted el and Wilcoxon
Sighed-Rank Test In tlemms of paramelie v, non-
parameltic approaches,

4, Define how 1o fank the diiferences between rmlrgd
observalions and caleulate the lest statistie,

5, Interpret the test resulls, including the significance of the
: p-value and the dechiion regarding the null hypothesls,
4, Recognize when to apply the Wilcoxon Slanad-Rank Tes!

~over the palred |lest based on dala dishibution,

¢ HEALTH PROFESSION
COLLEGE OF DENTISTRY

Hypothesis Testing
tor Proponloni of2
observations
Palred Samples 1ht

%

~Deline hypolhasis lesting for proportions in lwo relaled

* (poired) samples and lis application in research,

2. Explain the assumplions requited for lesting proportions
In palred samples, Ineluding the need for binary data,

3. Differentiale between paled sample IMesls and
hypothesls lests for bhborﬂam In paltad samples,

4, Cclcu!‘nte Ihe lest statistic (2=lest for proportions) for

- palred observations.

5, lmerprét the p=value and econfidence Intervals In

-~ decision-making for palred proportions,

AN
o

Hypothess Testing
for Means of » 2
observalions
Palred Samples:
Repeated

M.QIU]’Ql ANOVA
1he

—F-

- Defihe Repeated Measutes ANOVA and iis application
in hypolhasis testing for means of more than two
related (palied) observalions, -

2. Explain the assumplions required. for condueling
Repealed Measures ‘ANOVA. ineluding - hormality,
sphericily, and the dependence of observations.

3. Differanliale between Repealed Measures ANOVA

and one-way ANOVA for independent samples,

Define the Fslatistic In Repeated Measures ANOVA

and how fo interpret p-values to Qassess dilferences

among means,

Identity and minimize Type | and Type Il erors in

Repeated Measures ANOVA.

6. Petform post-hoe tests (it necessary) to explore

slanificant differences between groups,

o

\
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1. Define the Fiedman test as a non-parametric

alternative 1o Repeated Measures ANOVA for

comparing more than two related (paired)

observations.
2. Explain the assumptions and conditions for using the
Friedman test, including ordinal data or non-normally
distributed interval/ratio data.

Non Parametric

Alternative for
Repeated 3, Differentiate between Repeated Measures ANOVA
Measures ANOVA and the Friedman test in terms of parametric vs. non-

(Fiedman Test) parametric approaches.

4. Describe the procedure for.conducting the Friedman

N test, including ranking the data and calculating the
. Wope® .
:\I\\ . :3\ test statistic. :
e 5. Interpret the results including 1he p—vdlue and decision

regarding the null hypothesis.

1. Define, the Cochrons Q test and ifs opphcohon in
hypothems Teshng for proporhons of more than two

4 reloted {polred) observations. :

: 2 Explcm the ossumphons requured for using the Cochrcm s

‘Q Test “including bmory (dlchotomous) data. and

Hypothesis Testing | dependenf somples 3 ’

for Proportions of > - 3 leferenhcte between Cochron s Q ’rest ond oTher 'resfs
2 observations . . for proporhons such as the Chi- squore test in: terms of
Paired Samples: ™ “| polred versus mdependent samples..

Cochrane QTesf 4. Calculate ‘the Cochran's Q. s’rcmshc ond lnierpret the
Thr | results, mcludmg the p-value. ‘

x'*"“’“ 5. Descrlbe how to opply post-hoc tests if Cochron s Q test
L

¥ _ indicates significant differences.

6. Identify when the Cochran's Q testis more appropriate

than other tests for comparing proportions in repeated

measures data.

1. Define the Independent t-test and
of two independent

its application in

hypothesis testing for megns

samples. ) )
Hypothesis Testing | 2. Explain the assumptions required for conducting an
for Means of 2 Independent t-test, including normality and equal
. Independent variances between the groups.

Samples: 3, Differentiate between paired and independent samples

Independent T Test in the context of hypothesis testing.
1h 4. Calculate the tes! statistic (t-value) for independent

r .
P samples and interpret the p-value.

’\}Q S 5. Describe the concept of degrees of freedom and its role

in the t-distriobution.
1. Define the Mann-Whitney U fest as a non-parametric
alternative to the Independent f-test for comparing two

Non Parametric

Alternative for

U\LE}-‘Q? brl\edns 2 independent samples.
i Independent 2. Explain the assumptions and conditions for using the

L&) CamScanner
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samples: Mann Mann-Whitney U test, including ordinal data or non-
Whitney U Test normally distributed interval/ratio data.
1 Hr 3. Differentiate between parametric (Independent t-test)

and non-parametric (Mann- -whitney U fest) methods.
4. Define the procedure for performing the Mann-Whitney
"Dm\ )\"v‘"‘*- U test, including ranking the data and calculating the U
statistic.

5. Interpret the test results, including the p-value and

decision regarding the null hypothesis.

—

Define the Chi-Square test and its application in

hypothesis testing for proportions of independent

samples.
Hypothesis Testing

o

. Explain the assumptions required for conducting the
for Proportions of )

Chi-Square test, including categorical data and

Independent .
_.independence of observations.
samples: Chi- A
3. Differentiate between the Chi-Square test for goodness
Square Test ; .
5 ~ of fitand the Chi-Square test for independence.
r

>

~Cdlculate the Chi-Square statistic and interpret the
{ ) results, including the p-value and degrees of freedom.

( 5 v

D'\/' 5. Define how to check for expected cell counts to ensure

the validity of the test

1. Define . One-Way ANOVA and ifs application in
hypofhesis testing: for means of : more than two

independent samples.

2 Explcnn the assumptions required for conducting One-
Way ANOVA including normality, homogeneity of
variances, and independence of samples.

3. Differentiate between One-Way ANOVA and the

Hypothesis Testing

for Means of >2

Indepénden’f t-test in terms of the number of groups
Independent

J

compared.
Samples: One Way ik s
ANOVA 4. Calculate the F-statistic and interpret the p-value fo
Thr determine if there are significant differences between

the group means.” .

( ‘MN 5. Describe the concept of between-group and within-
v group variability.
6. Conduct post-hoc fests (such as Tukey's HSD) if One-
Way ANOVA shows significant differences to identify
P which groups differ. E——
Kot i 1. Define the Kruskal-Wallis test as a non-parametric

A\ " w{,_olfernotive to One-Way ANOVA for comparing the |

Means of 52 \,‘
3 mea i
Indepardsst Q‘;F ! ns of more than two independent samples.
hRis kuika 2. Explain the assumptions and conditions for using the
: a _ : ]
Wallis Test Kruskal-Wallis test, including ordinal data or non-

normally distributed interval/ratio data.
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3. Differentiate between parametric (One-Way AN ovA)
and non-parametric (Kruskal-Wallis test) approaches

4. Describe the procedure for performing the Kruskal-
wallis test, including ranking the data and calculating
the test statistic (H).
5. Interpret the test results, including the p-value and
decision regarding the null hypothesis.

1. Define the concept of linear regression and its use in
predicting the relationship between dependent and
independent variables.

2. Identify and explain the assumptions of linear
regression, including linearity, normality,
independence, and homoscedasticity.

3. Differentiate between simple and multiple linear
Linear regression regression - models based on the number of
THr independent variables.

4. Learn how to calculate and interpret the regression
coefficients (slope and intercept) in a linear regression
model. :

5. Interpret the R-squared value to assess how well the
model fits the data.

6. Describe how to evaluate the significance of the

regression model using p-values and F-fests.

Ladp
b

/ outcomes (e.g.. success/failure).
2. Differentiate between linear and logistic regression for

1. Define - logistic regression for - predicting binary

binary outcomes. :
pret logistic regression coefficients, including odds

3. Inter|
ratios.
Logistic Regression | 4. Know the assumptions of logistic regression, - like
THe independence and log-odds linearity.

5. Assess model significance using p-values, confidence

elihood ratio tests.

intervals, and lik

6. Evaluate model fit with metrics such as AIC and pseudo

R-squared.
7. To evaluate performance by useing confusion

matrices, sensitivity, specificity, and ROC curves

1 Descrioe the importance of tables in presenting

research clearly.
2. Orgaonize data effectively and use the appropriate

table types.

Egidioping bl 3. Format fables for clarity, following research guidelines.

1Hr 2™ 4 summarze statistical results in tables and ensure
consistency.

5. Interpret and explain table data accurately in

(& CamScanner
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ces for presenting resulls in denla

——————T7% Apply best practi

research. - s
arch results clearly with statistical analyse

s st i

]
1. Presentrese

and visuals. o
2. Wiite the results section focusing on key findings
without interpretation.
3. Discuss study limitations constructively.

4. Interpret findings in relation lo existing literature in the

Writing results,
Limitations and

discussion . .
discussion.

Lo 5. Suggest fulure research directions based on findings
™ g and limitations.
i~

6. Describe the role of results, limitations, and discussion

v in enhancing research clarity,

[T TERMIV iR ‘
\A:\'r a SRR 3 ! y 1 iy ¥ .
1. Identify and understand threats to internal, external,
construct, and statistical conclusion validity.
2. Recognize biases and errors that affect research
L. acouracy.
Threats to Validity
H : 3. Learn strategies to control confounding variables,
r
ensure generalizability, and improve measurement
tools.
%‘ 4 4, Apply methods to minimize threats to validity in dental
' research design and analysis.
1. Describe the key components of a research paper
and evaluate their clarity and relevance.
; 2. Assess the study design, sample size, and
Critical analysis of methodology for rigor and appropriateness.

aResearch paper: | 3. Critically analyze data collection methods, statistical

Checklist <~ analyses, and ethical considerations.
o
1hr N},ﬁ} 4. Evaluate fheinterpretcﬁonofresuns,studylimitoiions,
~ % ‘| . andbiases.
\)
(N

5._ Use a checkiist to systematically and objectively

critique reseor_ch papers. )

1. Explain_clinical trials, their purpose, and ethical .
Clinical Trials And considerations.
Good Clinleal 2. Learn Good Clinical Practice (GCP) guidelines and
Practices regulatory requirements.
Guldelines ¢ 3. Describe the process of designing, conducting, and
1hr reporting clinical trials.

4. Identify risks and biases in clinical tial design and

Implementation,

1. Define the purpose and steps of conducling a T
Systematic Review systematic review, including formulating questions,
Ry searching, and selecting studies.

\’\J 2. Assess study quality, extract data, and perform meta-

Qanalysis when applicable.
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/""“\ 3. Use fools like the PRISMA checkist for quali
iy

assessment.

4. Ensure fransparency and reproducibilty in the
process.
Critically analyze and report findings, addressing

limitations and conclusions.

1. Define the concept and purpose of meta-analysis in
synthesizing data from multiple studies.
2. Learn how to select studies, extract data, and assess

study quality for inclusion in meta-analysis.

ta-Analysis 3. Describe statistical methods used in meta-analysis, such

hr as effect sizes and heterogeneity assessment,

" 7 ¥ Je 4. \nterpret  meta-analysis results, including pooled
. H 33 o ”{ﬂ 2 d

- ’s U.‘\ -~ estimates and confidence intervals.

5. Learn how to Qssess and handle publication bias and
other potential biases.

1. Define the purpose and significance of qualitative
research  in exploring human experiences and
behaviors.

2.learn key qualitative research methods, such as

interviews, focus groups. and observations.
Introduction to

3, Describe data collection, coding. and thematic analysis
Qualitative Studies

1hr
s

techniques in quolitoﬂve research.

4. Familiarize with the principles of data soiurcﬂon, validity,
and reliability in qualitative studies.
5. Develop skills in interpreting and presenting qualitative

fingdings 1o inform research opd practice.
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