MANOVA Interaction: In multi-factor analysis of variance, factors A and B interact if the effect of
factor A is not independent of the level of factor B. For example, in a drug experiment involving rats,
there would be an interaction between the factors sex and treatment if the effect of treatment was not
the same for males and females.

Repeated measures ANOVA: In a repeated measures ANOVA, there will be at least one factor that is
measured at each level for every subject in the experiment. This is a within (repeated measures) factor.
For example, in an experiment in which each subject performs the same task twice is a repeated
measures design, with trial (or trial number) as the within factor. If every subject performed the same
task twice under each of two conditions, for a total of 4 observations for each subject, then both trial
and condition would be within factors. In a repeated measures design, there may also be one or more
factors that are measured at only one level for each subject, such as gender. This type of factor is a
between or grouping factor.

Linear logistic model: A linear logistic model assumes that for each possible set of values for the
independent (X) variables, there is a probability p that an event (success) occurs. Then the model is
that Y is a linear combination of the values of the X variables:

Linear regression: In a linear regression, the fitted (predicted) value of the response variable Y is a
linear combination of the values of one or more predictor (X) variables:

fitted Y = b0 + b1*X1 + b2*X2 + ... + bk*Xk.

An X variable in the model equation could be a nonlinear function of an observed variable (e.g., one
might observe distance, but use distance squared as an X variable in the model, or X2 might be the
square of X1), as long as the fitted Y remains a sum of terms that are each an X variable multiplied by
a coefficient. The most basic linear regression model is simple linear regression, which involves one X
variable: fitted Y = b0 + b1*X.

Multiple linear regression refers to a linear regression with more than one X variable. The purpose
of linear regression is to "predict”

It determines the extent to which there is a linear relationship between a dependent variable and
one or more independent variables. There are two types of linear regression, simple linear
regression and multiple linear regression.

In simple linear regression a single independent variable is used to predict the value of a
dependent variable.

In multiple linear regression two or more independent variables are used to predict the value of
a dependent variable. The difference between the two is the number of independent variables. In
both cases there is only a single dependent variable.

Linear Regression - Data Considerations

The dependent variable must be measured on a continuous measurement scale (e.g. 0-100 test
score) and the independent variable(s) can be measured on either a categorical (e.g. male versus
female) or continuous measurement scale. There are several other assumptions that the data must
satisfy in order to qualify for linear regression.

Correlation and Regression

Simple linear regression is similar to correlation in that the purpose is to measure to what extent
there is a linear relationship between two variables. The major difference between the two is that
correlation makes no distinction between independent and dependent variables while
linear regression does. In particular, the purpose of linear regression is to "predict” the value
of the dependent variable based upon the values of one or more independent variables.
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Path Analysis is a sophisticated statistical mapping procedure for use with complex multi-factorial
designs. This is often used in studies of the etiology or causes of behaviors. It could be used in a
study of OMM outcomes if multiple factors are hypothesized to contribute to an outcome.

Survival Analysis This is also a sophisticated statistical tool. It is used to predict the end point for
subjects in a study for whom the data is not collected. It may predict, for example what outcomes
might occur in a sample of patients with pulmonary dysfunctions over time, given a set of initial
parameters. Often it is referred to the prediction of when a subject will die.

Confidence Intervals: We generally use CIs to express the results of statistical tests because they
convey more information than P values alone.

The confidence level sets the boundaries of a confidence interval. The confidence level is conventionally
set at 95% to coincide with the 5% convention of statistical significance in hypothesis testing. In some
studies wider (e.g. 90%) or narrower (e.g. 99%) confidence intervals will be more appropriate or
required. This depends on the nature of the study.

Common A 959 CI is the interval that you are 95%b certain contains the true population
value as it might be estimated from a much larger study. The value in question can be a mean,
the difference between two means, a proportion, etc. The CI is usually, but not necessarily,
symmetrical about this value.

Pure Bayesian The Bayesian concept of a credible interval is sometimes put forward as a more
practical concept than the confidence interval. For a 95% credible interval, the value of interest (e.g.
size of treatment effect) lies with a 95% probability in the interval. This interval is then open to
subjective molding of interpretation. Furthermore, the credible interval can only correspond exactly to
the confidence interval if prior probability is so called "uninformative".

Pure frequentist Most pure frequentists say that it is not possible to make probability statements, such
CI interpretation, about the study values of interest in hypothesis tests.

Odds Ratio: http://www.bmj.com/cgi/reprint/320/7247/1468?ck=nck

In recent years odds ratios have become widely used in medical reports. Odds ratios provide an
estimate (with confidence interval) for the relationship between two binary (“yes or no”) variables.
Second, they enable us to examine the effects of other variables on that relationship, using logistic
regression. Third, they have a special and very convenient interpretation in case control studies (dealt
with in a future note). An odds ratio is a way of representing probability, especially familiar for betting.
For example, the odds that a single throw of a die will produce a six are 1 to 5, or 1/5. The “odds” is
the ratio of the probability that the event of interest occurs to the probability that it does not. “"Odds” is
often estimated by the ratio of the number of times that the event of interest occurs to the number of
times that it does not.

Boxplot: A boxplot is a graph summarizing the distribution of a set of data values. The upper and lower
ends of the center box indicate the 75th and 25th percentiles of the data, the center box indicates the
median, and the center + indicates the mean. Suspected outliers appear in a boxplot as individual
points o or x outside the box. The o outlier values are known as outside values, and the x outlier values
as far outside values. If the difference (distance) between the 75th and 25th percentiles of the data is
H, then the outside values are those values that are more than 1.5H but no more than 3H above the
upper quartile, and those values that are more than 1.5H but no more than 3H below the lower
quartile. The far outside values are values that are at least 3H above the upper quartile or 3H below the
lower quartile.

Study Timetable and Management Plan

A research proposal should always contain a timetable and management plan, however brief it may
be. It lets the reader know that you have considered the logistics of carrying out your research
plan. The shape of this depends on your research, particularly if it is sequential, or multi-center, or
involves a data safety and management board (DSMB) or other advisory groups. It lists the key
steps involved in the project from start-up to final report and marks the weeks or months during
which these will occur. It may be similar in format to the protocol time schedule and assures the
reviewer that you have a plan in mind even though it may be modified at a later time. SEE THE
EXAMPLE IN CHAPTER 1.
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GOOD HABITS FOR SCIENTIFIC WRITING
IN THE RESEARCH DESIGN AND METHODS SECTION

You should be able to write a Research Design and Methods section using a non-experimental design in
two to three pages. Flow charts are great to use.

The guiding principle for writing the Method section is that it should contain sufficient information
for the reader to determine whether the plan you have to collect information from specific sources
is logical, well considered, free of gaps (or you can address any inherent gaps), free of leaps of
logic, doable, appropriate to the question.

A good design and methods section should contain sufficient details for another qualified researcher
to implement the study.

THE LIST BELOW is for you to check these aspects of your proposal or manuscript. These are the 10
most often cited reasons for proposals or manuscripts to be rejected. These reasons are taken from
many different sources that repeat these reasons, thus they are presented here as the most often cited

TOP TEN REASONS FOR REJECTION OF MANUSCRIPTS AND PROPOSALS.
[] Failure to provide the proper context to frame the research question

[1 Failure to cite landmark studies

] Failure to accurately present the theoretical and empirical contributions by other researchers

[] Failure to stay focused on the research question

] Failure to develop a coherent and persuasive argument for the proposed research

[0 Too much detail on minor issues, but not enough detail on major issues

[0 Too much rambling -- going "all over the map" without a clear sense of direction.(The best
proposals move forward with ease and grace like a seamless river)

[0 Too many citation lapses and incorrect references

[0 Too long or too short

] Sloppy writing

Can you decide which is number one and which is number 1 and which is number 10?
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FINAL CHECKLIST

The Research Design and Methods section is the largest section of the proposal. It can be organized in
many different ways according to the nature of your research. The Research Design and Methods
section must describe the below listed aspects of the study. This list is presented here as a checklist for
you to use as you develop this section of your proposal or scientific report.

[0 How you will achieve you specific aims

] What activities you will undertake to test the hypotheses for your study

1 What you will do in your experiment, or what you will do to the human or animal subjects

[0 How you will do it

L1 When

L1 Where

1 How

1 How often

[l Why

] What you will use to determine if the action you propose will generate the reaction or the
result/outcome you hypothesize that it will generate — your measurements

] Subjects: Who will be in the study? How will you select them by inclusion and exclusion
criteria, and how will you recruitment them? (NOTE: Human subjects (risk and exclusion
justification) issues are covered in a separate section E and do not go here)

[0 The independent variables: what you are observing or what you expect to change - the
outcomes or measures of change

] The ‘Power’ of the study: see guidelines on when and how to obtain a power analysis to
estimate sample size

[0 The dependent variables: what you are using as an intervention or treatment

[ Other data such as categorical variables

1 The hypotheses to be tested, question to be explored, or the product to be developed

[0 The design of the study: randomized block, repeated measures, longitudinal, retrospective,
prospective, cross-sectional, existing data, controlled, blinded, and the like

[ The instrumentation to collect data, and to measure the experimental change, the clinical
outcomes, the validity of the theory, or the utility/validity of the product

[ The statistical tests you plan to use to test the hypotheses or question

[ ¥R
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The online calculator estimated that weed 63 observations in EACH group to achieve
a power of .8 at alpha=.0&stimated effect size, .50.

Now, using our equation, we can plmgour numbers to compare results:

2z 5, 7 9°
d2

2(80 196)°
507

2(80 196)°
507

1524

25

n 6096

Note that our estimated sample size, 61, is a little smaller than the estimated sample size
from the online calculator. The onlicalculator probably s 2.0 to represers, .,

instead of 1.96. When we use 2.0 instead of 1.96, our formula yields 62.72.

c:\...PowerAnalysis.doc page6
references: Kirk (1988), Maxwell & Delaney (1990), Stevens (1996), Winer (1991)
Cipher 2001
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APPENDIX IV - B
RESEARCH PROPOSAL WORKSHEETS

GUIDE FOR WORKSHEETS

The sections in this appendix will help you write statements and draw figures to think though specific
parts of your research project. Completing these questions will help you make connections between
various parts of your research plan. You will literally sketch out your ideas, steps, and activities you
will need to guide you from idea through formulation of hypotheses and design to implementation.
Your responses to these items and prompts should take you from the first step on day one to the
last step on the day that you will write your report.

THE QUESTION

This section will help you formulate your primary research question or hypothesis. You should finish
this section with one sentence. The problem can be stated as a question (e.g. Is there a relationship
between the medication protocol for crisis management at intake to the emergency center and length
of stay?) or as a hypothesis (e.g. Adherence to the treatment plan depends on the level of
satisfaction the patient has with the case management services.) OR if you have two groups you
might be interested in whether adolescents in an inpatient unit have different scores in a selected
cognitive functioning test compared to adolescents in a juvenile detention facility.

If you are going to conduct a study with existing data you may have a research question such as
“Does presenting problem at admission to the emergency center predict length of stay for those
patients referred to the inpatient unit following crisis stabilization?” Or you might ask whether
patients not referred to the inpatient unit following crisis stabilization relapse to another intensive
level of care within the next 60 days.

1. First you need to craft your statement of the problem of interest Consider these points:
Is your interest focused on a specific condition or diagnosis?
Are you interested in a particular segment of the clinical populations?
Will you want to compare two or more groups or focus on the characteristics and changes
in one group?

2.  Write one sentence for your main research question or hypothesis. It must withstand the test
of being focused and answerable.

3. Is this problem or question of long-term interest such as relapse factors in substance abusers?
Or will it address an immediate policy issue such as formulary or triage methods?

4. Next, consider why this research topic or question is important to study.
Think this way: “l want to study “this” because- - - - - -
I think that the length of stay has increased in the |npat|ent unit since we have stopped
using atypical antipsychotics”.
Here you are attending to the “so what” test. If the data has never been examined, why is
it being collected, what can it tell us about our system of care or this group of patients, or
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a community need? Will your study possibly generate new questions that need to be
researched? Is there a study you have read that you want to replicate, or a gap in the
research literature on a topic that pertains to a particular population?

Write why this question, topic or hypothesis is important:

5. To answer your question or test your hypothesis what research design will you use?

Experimental Number of groups

, control group?

Non-experimental

Prospective or retrospective cohort
Cross-sectional study
Case-control

6. What variables or measures will you use to answer or explore your research question?

In this next section you will be guided through several steps that will help you develop a plan for
your project. You should do this independently and review it with your research mentor.

TASKS AND TIME LINES

7. Right now, as you conceive of it, draw a conceptual flow chart or diagram of exactly what you

will do in your research. This helps form the methods section of your proposal. You may come
back and change this later, but start now.
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8. Right now, as much as you can, associate times such as days and weeks with the tasks
needed to achieve your research goals. Start with when it will end and work backwards.
Include, for example, where you will go, what you will get or see, what tools you will need to
collect information and where you will get them, and what your subjects will do and when.
Think about who else will be involved from the IRB to your major professor and any staff
involved or touched by this project

WHAT/TASK WHEN WHO
Example: Power analysis to determine When | have my A biostatistician or my
sample size using information from published | question or hypothesis | mentor
research on effect size — amount of change finished

or difference anticipated

OUTCOMES — MEASUREMENTS

9. What are the outcome measures of interest? These are your variables.
Specifically what do you expect to change or to happen as a result of the intervention?

Or what are you going to analyze as a measure of change or difference?

How will you define your outcomes of interest?

For example, if you are determining differences in diagnosis and self-efficacy in adolescents in
the inpatient unit compared to a group in the juvenile detention facility, you will want to
determine how you will measure “diagnosis” and “self-efficacy.” If you are examining the
relationship between length of stay and medications at admission to a crisis unit, how will you
define length of stay? How will you classify the medications and their use such as verifying
that they have been in fact taken as prescribed.

Use the table on the next page to list the things you want to measure as an outcome or as an
observed phenomenon, define them, and identify where or how you will get the information.
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OUTCOME VARIABLE DEFINITION SOURCE

10. How will you collect this information?

11. If you are using information from existing records, what form will you use to record them?
Do you have to create a data collection form (DCF) for your study? Does a DCF exist?

DCF SOURCE AND OTHER INFORMATION

12. Name the Independent (what will not vary or change) and Dependent Variables (your
outcome variables of interest measured as change in a condition, a number of actions or
events, or a status). This will help you determine how you will analyze the data.

13. Are you comparing outcomes for different groups, such as inpatient length of stay by length
of time since first known onset of the psychiatric condition, or one group with schizophrenia
taking a particular medication with a matched group on a different regimen? List any
grouping variables that will be independent variables or factors such as age, gender,
presence or absence of another condition or another characteristic.

14. List the variables you will test as predictor or criterion variables, such as a study that
hypothesizes that gestational age, humber of previous pregnancies, and chronological age of
the patient may predict level of depressive symptoms.
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INCLUSION/EXCLUSION CRITERIA

15. List the characteristics or criteria by which you will select your records or subject for the
study (inclusion criteria).

List those by which you will exclude records or subjects (exclusion criteria). (e.g. age, health

condition, lab value, time periods, services criteria, locations)

INCLUSION EXCLUSION

ACQUISITION AND RANDOMIZATION

16. How will you acquire the sample of records or persons? Where will you get the information
or subjects, how will you recruit or access them?

17. If this is an experimental design, what are the experimental groups? How will you make
random assignment?

REVIEW AND REVISE

18. REVIEW: Look back at the question or hypothesis you wrote on page one of the
worksheets.

If necessary, REWRITE one sentence for your main research question or hypothesis. It must
withstand the test of being focused and answerable.
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19. Ask your research mentor. or colleague, to read the question you wrote and have them ask
you questions about it. Have a discussion to refine these key items.

After revising or re-writing your primary question or hypothesis, review the drawing of your
research question, methods and outcomes and the time-table in items 7 and 8. REVISE THESE
IN THE SPACE BELOW IF YOU NEED TO DO THAT NOW.

(7) Flow chart or diagram of exactly what you will do in your research.

(8) Time-table

WHAT/TASK WHEN WHO
Power analysis to determine sample size using | When | have my A biostatistician
information from published research on effect | question or
size — amount of change or difference hypothesis finished

anticipated
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Data Management and Analysis

20. REVIEW AND REVISE THE DCF LIST AND USE IT TO ANSWER THESE QUESTIONS

20.1. What will your data collection forms look like? Attach samples. If you develop your own you
must test them and adjust them before you begin the data collection.

20.2. Are the collection instruments in the public domain, or is cost associated? Is a license
required? It is important to not accept someone’s opinion that you can use an instrument. You
would want credit given to you if you developed an instrument. Also, there are many good
public domain or other-student-developed instruments available.)

20.3. How will you document validity and/or reliability of the measurement instruments?

20.4. Will you attempt to “generalize” to a larger population or other populations?

20.5. Which computer software will you use to enter data?

20.6. How and where will data be stored?

20.7. How will you protect the data from errors or tampering?

20.8. How will data be guaranteed as confidential or anonymous?

20.9. Identify specific data analysis approach and appropriate statistical tests of the data.

20.10. Identify data characteristics that may influence the analysis methods.
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GUIDE TO THE CRITICAL EVALUATION OF A RESEARCH ARTICLE

ACTION: Read the abstract.

la. What is your overall impression of the article?

1b. Do authors provide a strong rationale for conducting the study (e.g. is it an important clinical or public health issue)?

lc. Isit a study in the U.S.? Does it matter? How does it matter, or why not?

1d. If you can determine from the abstract, what is the study design?

le. What is the primary research question or hypothesis?

ACTION: Scan or skim the entire article to gain an appreciation for the whole: Highlight main points in each
section. Make note of new or unfamiliar terms. Search and define these terms to guide your reading.

2a. List new terms with a brief definition.

2b. Note your impression of the findings: (e.g. important for rare cases; new findings not reported before; preliminary and not
definitive)

3. How the sample was drawn and how the study is powered?

Power analysis:

Sample size:

Groups?

Limitations?

Rate: Clear , Unclear

4. Does the study design suit the guestion/s? How? How would you improve the design?

5. Can you restate or draw a flow chart of each step used to conduct the research? Summarize it here:

Eval Tool Page 1 of 2
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6. What are the primary and secondary (if any) outcome measures or variables of interest? List all variables and their types.

7. What statistical methods are used and how do the statistical analysis tools suit the type of data or not?

8. How did the researchers minimize variance, maximize validity and control for Type | or Il errors?

9. Is there a placebo role in this research? If so, does it contribute to the study validity?

10. What are the major findings of the study and what statistics were used to report the results?

11. What are the strengths and limitations of the study?

12. What did you need/use to evaluate the article (e.g. previously published article, medical/scientific terms, a questionnaire)?

13. Briefly state your interpretation of the major findings, and an assessment of their validity.

14. What are the clinical implications of this study?

Eval Tool Page 2 of 2
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TIERED RESEARCH COMPETENCY TABLE

TIER | BASIC RESEARCH COMPETENCY TO ACHIEVE
BY THE END OF EACH YEAR AND SEMESTER
From MSY 1 Semester 1, through completion of residency training:

MSY
1/2

MSY
2/1

MSY
2/2

MSY
3/2

MSY
4/2

PG
1/1

PG
1/2

PG
2/1

PG
2/2

Biostatistics and Study Design

Recognize different types of the most common research designs

Define the concept of validity of a measurement

Define what is meant by reliability of a measurement

Define what is meant by “sensitivity” and “specificity” of a testing method or
instrument

Identify and define basic, most commonly used types of variables

Recognize why a power analysis is important for research

X | X| X | X|X]|X

X|IX| X | X|X]|X

Recognize the qualities of a well constructed research question

Define the concept of validity of a research study

Define the concept of reliability of a research study

Define what is basically meant by a Type | error and a Type Il error

Use a decision tree to determine if a given research report used an appropriate
statistical analysis for the question and the type of data

Define the concept of the “power” of a study

Identify what is needed to calculate/estimate sample size for a given study

Answer questions to facilitate an evaluation of a simple to minimally complex
research article

X XX X | X|X]|X]|X

X XX X | X|X]|X]|X

Define the purpose of some of the most common basic statistical concepts and
methods (e.g. normal distribution, skewness, kurtosis, variability, prevalence,
incidence, Chi-Squared statistic, confidence intervals, Odds Ratios, Students’ T,
and Pearson correlation coefficient).

Define the concept of t-scores and z-scores

x

Distinguish between parametric and non-parametric statistics

Identify some of the considerations for researchers in determining power and
sample size

Provide an oral interpretation of basic descriptive statistics for given research
findings/observations
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TIER | BASIC RESEARCH COMPETENCY TO ACHIEVE
BY THE END OF EACH YEAR AND SEMESTER 'Vl'/SzY '\glle '\g/SZY '\/3'/32Y ’\Z/SZY i’/‘-l; I;/C; Z’fi ;’g F’f F’f
From MSY 1 Semester 1, through completion of residency training:
Recognize a description of what is meant by “statistical assumptions” for X X
selection of a statistical analysis tool
Identify and provide examples of threats to the internal validity of a given study X X
Generally understand the strengths and limitations of common research designs X X
Recognize the use of moderately sophisticated statistical concepts (not the
computation) (e.g. Linear Regression Analysis, Analysis of Variance, Cronbach’s X X
Alpha, and Factor Analysis)
Identify the use and purpose of t-scores and z-scores X X
Conducting Research
Efficiently perform a focused literature search. X X X
May participate in the functions of a research team/experience in a lab or clinical X X X
research study
Scientific writing, Presentation and teaching
Identify essential components of a review of the literature for a given research X X
question/topic
Identify qualities of a well written abstract of a given research study X X
Prepare and present an intramural review of the literature on a given selected X X X
research question/topic with a team/small group
Incorporate research findings into a clinical case presentation X X
Present an intramural evaluation of a simple to minimally complex research X X
article
May organize and present a research poster X X X X
See TIER | Continued on next page
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TIER | BASIC RESEARCH COMPETENCY TO ACHIEVE
BY THE END OF EACH YEAR AND SEMESTER
From MSY 1 Semester 1, through completion of residency training:

MSY
1/2

MSY
2/1

MSY
2/2

MSY
3/2

MSY
4/2

PG
11

PG
1/2

PG
2/1

PG
2/2

Ethics

Identify the basic principles and considerations for ethical research with human
subjects

Recognize the basic differences between the Statutes and Regulations of the
Federal Drug Administration (FDA) and the Department of Health and Human
Services (DHHS)

Define the purpose of the Institutional Review Board

Identify the essential elements governing human subjects research

Discuss the role of a placebo treatment for a given study

Identify and recognize strengths and limitations of selected epidemiologic
research designs for clinical application

X | XX | X

X | XX | X

Identify and discuss ethical issues in research pertaining to a clinical case
scenario for a simple to minimally complex issue

Recognize the essential components of a research study consent form

Discuss and comment on ethical decisions in research aspects of clinical case
scenarios

Identify some of the differences between a patient and a research subject.

Complete Human Subjects Ethics training (CITI or NIH)

Complete Institutional Animal Care and Use Committee (IACUC) training for one
model

X | X|X| X | X]| X

X [ X|X| X | X| X

Research Leadership and Management

No specific performance tasks in Basic Tier
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TIER 1l BASIC RESEARCH COMPETENCY TO ACHIEVE MSY
BY THE END OF EACH YEAR AND SEMESTER MSY | MSY | MSY | MSY | 4/2& | PG | PG | PG | PG | PG | PG
From MSY 1 Semester 1, through completion of residency training 172 21 212 3/2 gR Vi | vz | 21|22 3 4
Biostatistics and Study Design
Describe the utility and characteristics of different research designs X X X
Formulate a research question X X
Select a research design for practice and novel research questions X X
Identify and discuss strengths and limitations of optional designs for a given X
research question
Identify and provide an operational definition for primary outcome variables in X
a sample study
Select outcome measures for selected sample research questions X X
Select outcome measures for a novel research question X X
Discuss strengths and limitations of different research designs according to the X X
research question
Discuss various potential threats to internal validity for a given study and X X
determine ways to minimize these
Discuss the importance of reliability of selected research studies and
distinguish between theory building (inductive) studies, pilot studies, and X X
definitive clinical studies
Discuss sensitivity and specificity of various clinical tests/measures X X
Interpret and discuss inferential statistics in simple to minimally complex X X
research findings
Determine whether the findings of a given research report are in keeping with X X
the analysis of the primary research question
Perform a simple practice power analysis for a given research hypothesis X X
Identify primary outcome measures in a simple to minimally complex research
study, and discuss their appropriateness and relevance to that selected X X
research
Discuss a power analysis and sample size calculation with a biostatistician for X X
a sample study
Evaluate the risk for a Type | and a Type Il error in a given study X X X X
Discuss how to control for error risks in a given study design X X
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TIER 1l BASIC RESEARCH COMPETENCY TO ACHIEVE
BY THE END OF EACH YEAR AND SEMESTER
From MSY 1 Semester 1, through completion of residency training

MSY
1/2

MSY
2/1

MSY
2/2

MSY
3/2

MSY
4/2 &
5™
YR

PG
11

PG
1/2

PG
2/1

PG
2/2

Critique a research article from the perspective of statistical assumptions for
the analysis performed

Use software to compute simple descriptive to simple inferential statistical
tests and discuss the results for that sample research

Conducting Researc

Prepare an abstract for a given study

Participate in journal club with specified competencies demonstrated

Scientific writing, Presentation and teaching

Apply rules of English usage, style, and composition

Construct an abstract for a novel study in the manuscript stage

Participate in writing research report

X

Distinguish nuances between Clinical and basic science research issues

X | X | X | X

Write thesis or project report

Present a mentored scientific poster for a novel research study

Present a critical review of a minimally to moderately complex research article
in an intramural and in an extramural venue

Ethics in Research

Critique a consent form

Attend an IRB meeting

Develop a consent form with all essential elements

Write and compile an Institutional Review Board proposal

X | X | X | X

Discuss ethical issues in a human and animal research

Identify major issues of placebos in clinical research

Present a critique of a randomized, blinded, controlled clinical trial (RBCT)

Review and discuss a proposal for animal research for the institutional animal
care and use committee (IACUC)

Locate and critique an epidemiologic study

Identify and discuss ethical issues in research pertaining to a clinical case
scenario for a minimally to moderately complex issue
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TIER Il BASIC RESEARCH COMPETENCY TO ACHIEVE MSY
BY THE END OF EACH YEAR AND SEMESTER MSY | MSY | MSY | MSY 4/2;H& PG | PG | PG | PG | PG | PG
From MSY 1 Semester 1, through completion of residency training 172 2N 2/2 3/2 ‘:’(R V1112|2122 3 4
Discuss issues of a transition for a patient from under medical treatment to a X X
participant in research
Research Leadership and Management
Demonstrate effectiveness as a research team member X
Define the role of the Pl and Research Coordinator X X
Discuss and assist in developing a grant budget and an operating budget X X X
Participate in research project management meetings X X X
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Tier 1l Advanced Competencies (CIPP “learning objectives” Bakken et al.)

Biostatistics and Study Design
Formulate a research question and operationalize variables

Categorize research designs and state purpose and limitations of each

Compare and contrast major study designs, e.g. case controlled, cross-sectional
Develop a research plan that demonstrates a grasp of threats to validity and reliability
Interpret inferential statistics

State the relationship between the chosen research design and the type of data collected
Collect and analyze data using appropriate sampling and biostatistical techniques
Conduct a “power analysis” and estimate a sample size

Take methods to protect against Type | and Il errors

Conducting Research
Read and critique literature in your own scientific domain
Organize your own reference library using computer technology
Spend sufficient time developing and advancing one’s own area of scientific knowledge and research
Demonstrate laboratory skills

Scientific writing, Presentation and teaching
Apply rules of English usage, style, and composition
Apply process strategies for organizing and drafting journal articles and grant proposals
Write journal articles, research proposals, and grant applications according to specified format guidelines
Accurately report research findings citing the strengths and limitations of studies
Lead a discussion of a critical review of a moderately complex to complex research article
Report research in an ethically responsible way; Write and use a consent form
Use word-processing software to prepare grants, journal publications and other scientific documents
Prepare and deliver poster presentations for professional conferences
Lead small and large group discussions
Deliver a focused and well-organized lecture; use computer technology in presentation
Plan a teaching activity with appropriate scope, sequence and focus

Ethics
Describe and apply the process of obtaining informed consent
Be sensitized to issues involving the integrity of research
Make a principled decision when faced with an ethical choice
Respect the diverse ethical challenges associated with minority populations
Discuss selected key issues of placebos in clinical research
State institutional and governmental policies regarding the ethical conduct of research
Identify institutional sources of support when faced with an ethical dilemma
Discuss professionalism and its implications in science

Leadership/Management
Establish a network of professional colleagues
Identify appropriate funding sources
Recruit, manage, and evaluate personnel involved with a study
Prepare a study budget, reports, and other administrative documents
Obtain protocol approval from the human subjects, research, and other review committees
Plan and adhere to a timeline for research projects
Demonstrate mentoring skills
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