Statistics Practice
Problems: Guided

Practice for Real-World
Analysis

I.!'J - Structured practice beats

memorization for tests and analysis

888 - Target users: students, analysts,
instructors, self-learners

- Workflow: read problem, classify

goal, check assumptions, compute,
interpret

- Route: method selection, topic sets,
real data, self-assessment
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A researcher wants to determine wlmzthir
the mean study time differs between two
groups. :

State the test, check assumptions, ahdlts
Per-Form the test. Tnterpret your resuits:

Solution

1. Goal: Compare two group means

2. Methed:

Use two-sample +-test ../
A
. Assumptions: Tndependence ) e
APProximafely normal

Equal variances

4. Test statistic:
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Why Structured Practice Changes Results el

VAGUE STUDY NOTES STRUCTURED ERROR LOG

What I tried
A What went wrong

Statistics is translation: context
into a statistical question

Common failure modes: right number,
wrong question; skipped assumptions;

- ” Why it went wron
conclusions without context Q- wy g

(assumptions / concgp

@ What I'll do different|

* Key takeaway

Deliberate practice loop:
attempt — diagnose — review — retry

Error logs outperform re-reading
and passive review

DELIBERATE PRACTICE LOOP

Worked examples, peer review,
and spaced repetition build
deep structure

ATTEMPT DIAGNOSE REVIEW RETRY




Reading the Problem You Actually Have

e Identify population, parameter,
and research question first

e Classify variables: categorical
vs. quantitative, nominal vs. ordinal

e Distinguish descriptive, inferential,
and predictive goals

e Translate everyday language:
"average" - mean,
"spread” = SD,
"unusual" = z-score

e Use given/asked/model/
plan/answer template;
watch "less than" order traps

WORKED EXAMPLE: ANNOTATED

A city planner wants to know if residents who

use public transit have longer commute times
than residents who | drive to work. She collects

a random sample and records the commute time

7

in minutes.
W, N f R h \ r ™
Population Parameter Qesei':c Data/Variable Goal
uestion
AI.I city Trucle difference | | Are transit users’ f:;i"dlﬂi t{:f Inferen.tial
residents inmean || oon commute t ﬁ’ comparison
commute time | times greater? C(:Tamn:it:tivn;f of means
J % ¥ 3 J
GIVEN ASKED MODEL PLAN ANSWER
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Choosing the Right Method

Start with Your
Research Question

e Decide purpose first, then
data type and groups

What type of
outcome?

e Check pairing: independent
vs. matched samples
Categorical

e Match tests: t-tests, ANOVA,
chi-square, correlation

What'’s the
goal?

ad

How many
groups?

e Verify conditions: independence, { 1 i 1K J

normality, large counts
i P

Association Relationship
or Difference Between Variables

2 28 242

e Flowcharts guide, but Go,,e GTWO Thrze e
. oups
understanding the "why" matters S roups roup
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Conditions and Assumptions That
Protect Your Conclusion

Y

: | PRE-FLIGHT INSPECTION
0 Assumption checks are part of — STATISTICAL ASSUMPTIONS —

the solution, not optional preamble : |
| Q Assumption checks are part of / '
| the solution, not optional preamble LV ’
0 Large counts for proportions, | Large counts for proportions, -
normality for t-procedures NI | 20malty for tprocedures ¥

Expected counts for chi-square, f A !

0 Expected counts fOl' Chi-square, | residual diagnostics for regression |

residual diagr'IOStiCS for regreSSion \ J .'!! Assumptions fail? Revise the |
P\ 1> method, not the data j x

. . ? . : | =0
Assumptions fail? Revise the ) Consider tonpaameric or bty | e
method, not the data y €rnatives rather than forcing a test | |

Consider nonparametricorbootstrap -4
alternatives rather than forcing a test J,X/) e
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Computing Correctly and
Checking Your Work

!

i

- Verify calculations by hand,
then check with software

- Use sanity checks: probabilities
between 0 and 1, variances
nonnegative

- Common errors: wrong z-table
areas, pooled vs. unpooled
formulas

- Watch for sample SD vs.
population SD mistakes

- Interpret standard error,
test statistic, and
margin of error

Two-sample mean test ( independen'f')

Bt gt =ghy  ws, Wil 0, F jts

Test statistic:

xt_iz
=

Should this be
e Poo{ed or unpooled?

For two-sided test,
should use areas in

p-value
both tails.

Standard error =

' S oS Which-ertbicilvali
Mﬂrglﬂ 01[ error -_—@ =1 + 92 = ch critical value

hy ny (z*) is appropr:'af‘e?

Y. Slow down. Check each step.

Sma“ misfakes lead +0 WI"OHg COhCluSr'OHS.
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- P-values gauge data
compatibility with the
null hypothesis, not its truth

- Confidence intervals show
a range of plausible
effect sizes

- Pair p-values with effect
sizes and practical
significance

- Small but significant effects
can lack real-world
importance

- Conclusions need context:
population, parameter,
direction, meaning

Interpreting Results Without Overclaiming

The Same Result, Reported Three Ways

i
VAGUE | OVERCLAIMED
“We found - “This proves that -
a significant our intervention
effect.” is a game-changer!”

Too little detail to
understand what
was tested, how

large the effect is,
or what it means.

Overstates certainty
and importance;
ignores uncertainty,
context, and practical
relevance.

‘ CORRECTLY CONTEXTUALIZED

2

“In this population,
we observed a small
effect in the expected
direction; its practical
impact appears limited.”

Provides context, acknowledges
uncertainty, cites direction, and
focuses on practical meaning.

p———




Practice Sets: Descriptive Statistics and Probability | 1l

- Worked problems: shape,
center, spread, outliers, z-scores

- Probability: conditional
reasoning, tree diagrams,
binomial settings

- Address base-rate fallacies
with everyday language
translation

The probability that the second
marble s blye given that the
fi-st was red—is the number of
favorable outcomes divided by

the total outcomes at the second

:draw, based on the updated
information.

- Final answers in full sentences,
not just formulas

- Answer keys with full solutions
and common incorrect
alternatives




Practice Sets: Estimation and Hypothesis Testing

- One- and two-sample
procedures for proportions
and means

- Paired vs. independent
designs: know the key
difference

- Write hypotheses in context,
not just symbols

- Compare p-values to
significance levels

@ - Use full conclusion templates

for clear interpretation

Hypothesis Test Setups

One-Sample Proportion Test
(Example Setup)

-
.
1, A
QRQ 5/ ‘
/ \
| |
Q \ [
\ S8
\\-. 1’

Goal: Compare a single sample
proportion to a hypothesized
population proportion.

Hypotheses:
Hy:p=po
Hy: p # po

(_’j Test: One-sample z test
for a proportion

Conclusion Template:

Fail to reject H: There is not
enough evidence to conclude
that p is different from py.

Reject H,,: There is sufficient
evidence to conclude that p is
different from py.

Paired t-Test
(Example Setup)

Goal: Compare the mean difference
between paired observations to
a hypothesized mean difference.

Hypotheses:
Hy:pg =0
Hy:pg #0

Test: Paired t test

. on the differences

Conclusion Template:

Fail to reject H;,: There is not
enough evidence to conclude
that the mean difference is
not 0.

Reject H,: There is sufficient
evidence to conclude that the
mean difference is not 0.
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Build regression from
scatterplot to slope,
intercept, residuals,
and R?

Compare group means
with one-way and
two-way ANOVA
designs

Interpret slope
estimates and
residual diagnostics
in context

Translate software
output (t-tests, F-tests)
into plain language

Example: Simple Linear Regression

Coefficients

Estimate

Std. Error t value Pr(>[t])

Intercept By (intercept) — — —
X B, (slope) - - = R? =
ANOVA Table ==

R? tells us how
well the model
explains the
variation in the
response.

Regression — — — ]

Residual o — —

Total — — —

A 4

B, is the intercept (expected Y when X = 0). The F-test evaluates whether the F
model explains a significant amount
of variation compared to residual |

| (error) variation.

Residual plots check
model assumptions:
| linearity, constant

B, is the slope (change in Y for a one-unit
increase in X).

variance, and

7 > independence.
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Residual Diagnostics
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Diagnosing Common Errors

ERROR TYPE - DESCRIPTION

e - Frequent errors: wrong test
Conceptual choice, paired vs. independent

confusion, skipped assumptions

e - Calculation slips: standardization,
Procedural normal table use, reversed
standard error formulas

—> Classify errors as conceptual,
procedural, or communication
for targeted review

=> Classify errors as conceptual,
procedural, or communication
for targeted review

N\ e - Misreading graph axes, p-values,
V78 Communication and confusing correlation
) 4 with causation

=> Classify errors as conceptual,
procedural, or communication
for targeted review




Work with messy, small, real
datasets: missing values,
mixed types, quality issues

Full-cycle workflow: ask
question, choose method,
check assumptions, analyze,
report

Case studies from health,

business, environment, sports
connect methods to decisions

Document cleaning decisions
and analysis rationale to
translate textbook to workplace

R |
REAL DATASET EXCERPT CLEANING
TR | DECISIONS

| ! [ ' . - Standardize formats

- Handle missing
values

— Fix inconsistent
entries

|
| METH \

oD
CHOICES

- Test selection
= Model approach

= Visualization Plan

1 T
¢ PORT
i:gaﬁp‘noﬂs ANALYZE REPORT
LT e - Communicate
e B 7 df: —> findings
— Distiibtsion ) AFP[Y ma - Limitations
s Ra“dgm'.z.x’(ion = ln{'erpre‘( results e




- Use mistakes as learning
signals: classify and log errors
by topic and type

- Build a personal error log with
spaced repetition and
targeted retakes

- Timed mixed practice and
full mock attempts mirror
exam pressure

- Self-score against explicit
rubrics and model answers

- Require full-context sentences,
not just correct numbers

00@6e06



Practice Problem Clinic
and Curated Resources

1) I

| ‘ INTERACTIVE (:)

- Tackle mixed-difficulty problems f i
spanning descriptive, inferential,

and regression topics

C]_ = Practice peer-style critique: spot
errors, correct reasoning, rewrite
RANDOMIZED

weak conclusions PRACTICE
GENERATORS

- Explore free tools: interactive
flowcharts, randomized practice
generators, video solutions

VIDEO
SOLUTIONS

= Connect problem reading, method
choice, assumptions, interpretation,
and review into one workflow



PersonWise.

PersonWise - Al digital-human course platform

Scan the code or click anywhere to watch this course live, with voice Q&A
personwise.ai/t/9276ed90/public


https://personwise.ai/t/9276ed90/public?entry_surface=public_courseware_pdf

