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1. Asking Good Research Questions

< Question
(fold —)

What does it
mean to
'refocus' a
research
question during
your
investigation?

Design a
research
question about
a topic that
interests you,
then explain: (1)
why it's the right
scope, (2) what
your three key
concepts are, (3)
what synonyms
you'd use for
searching, and
(4) what your
first day of
research would
look like.

A student
argues:
'Research
questions don't
matter because
| can just
change my
question to
match whatever
| find."Is this a
valid approach?

A classmate's
research
question is:
'How many legs
does a spider
have?' Why
should they
revise this

Answer

Refocusing means adjusting your research question based on what you discover —
Refocusing is a natural and important part of research. As you investigate, you might discover
that your question is too broad (you're finding hundreds of sources on subtopics), too narrow
(only one source discusses it), or that a more interesting aspect has emerged. For example,
researching 'How do bees make honey?' you might discover the fascinating waggle dance — and
refocus to 'How do honeybees communicate the location of flower patches to their hive?'
Refocusing isn't failure; it's the sign of a researcher who responds thoughtfully to evidence. — if
you find your question is too broad, too narrow, or leading in an unexpected direction, you revise
it to match what the sources actually reveal.

Example: 'How do homing pigeons find their way home over hundreds of miles?' Scope:
Specific enough for 2-4 sources (one behavior of one animal), broad enough for a full
report. Key concepts: 'homing pigeons,' 'navigation,' 'long-distance.' Synonyms: 'pigeon
homing instinct,’' 'bird navigation,' 'magnetic sense in birds.' Day 1: Search using all key
concept combinations, read abstracts/summaries, select the 3 most relevant sources that
cover different aspects (biology, experiments, real-world examples) — This capstone
question asks you to integrate all question-formulation skills. A strong response demonstrates:
(1) Scope awareness — the question is neither too broad (all bird behavior) nor too narrow (one
pigeon's name), answerable with 2-4 sources. (2) Key concept identification — pulling the main
searchable terms from your question. (3) Synonym strategy — recognizing that sources might
use different terminology for the same concepts. (4) Practical planning — describing a realistic
first day that moves from searching to evaluating to selecting sources. Together, these four
elements show that you can transform curiosity into a structured investigation plan — the
foundation of all research.

Partially valid — refocusing is good, but starting WITHOUT any question leads to aimless
browsing. The best approach is to start with a question, then refine it as you learn. The
question should guide your search even as it evolves — This argument contains a kernel of
truth wrapped in a problematic approach. YES, research questions should evolve based on what
you discover — that's good refocusing. But NO, starting without any question is not the same
thing. Without an initial question, you have no direction for your first search, no way to evaluate
which sources are relevant, and no framework for organizing notes. The research question is
your starting compass bearing: you might adjust course as you explore, but you need a direction
to leave port. The best researchers start with a focused question, remain open to refocusing, and
document how their question evolved — that evolution is part of the research story.

The question can be answered with a single number (8) and requires no investigation —
Fact-lookup questions ("How many legs does a spider have?' — 8) don't require research — they
require a quick search. Research questions should demand investigation, comparison, and
analysis. The revised version ('"How do spiders use their eight legs differently when building webs
versus catching prey?') starts with the same curiosity about spider legs but goes deeper: you'd
need to study web-building behavior, prey-capture techniques, and leg specialization. This
produces genuine learning through investigation rather than simple fact retrieval.



question?

A student writes
the research
question: 'Why
is chocolate the
best candy?'
What is wrong
with this
question, and
how should it
be fixed?

What is the
difference
between a
'researchable
question' and
an 'opinion
question'?

Your research
question about
coral reefs has
three key
concepts: 'coral
bleaching,'
'‘ocean
temperature,’
and 'recovery.'
Create a simple
research plan
showing how
you'd
investigate this
question in five
days.

Your friend
says: 'l don't
need a research
question — I'll
just find
interesting facts
and put them
together.'
Evaluate this
approach.

A research plan
includes your
question, key

The question contains a built-in opinion ('best’) that biases the research. A better version
would be: 'What makes chocolate so popular around the world compared to other
candies?' — The word 'best' reveals a bias — the researcher has already decided the answer
before investigating. This is called a 'loaded question' because it assumes its conclusion. Real
research requires an open mind. The revised version (‘"What makes chocolate so popular around
the world compared to other candies?') investigates the same interest but without
predetermined conclusions. It invites genuine discovery: maybe you'll find that chocolate's
popularity involves chemistry, history, marketing, and cultural traditions — much richer than just
'it's the best.’

A researchable question can be investigated using evidence and sources to find supported
answers, while an opinion question asks for personal preferences or beliefs that cannot be
proven or disproven with evidence — Researchable questions have answers supported by
evidence: 'How fast can cheetahs run?' can be answered with scientific measurements. Opinion
questions ask for preferences: 'What is the best animal?' has no evidence-based answer because
'best' is subjective. This doesn't mean opinions are worthless — but they belong in persuasive
writing, not research. Some questions LOOK researchable but are actually opinions in disguise:
'Why is summer the best season?' assumes a preference. A researchable version: 'How do
temperatures during summer affect outdoor recreation in the United States?"

Day 1: Search for sources using each key concept and synonyms; select 3 best sources. Day
2: Read and take notes from Source 1 (what is coral bleaching?). Day 3: Read and take
notes from Sources 2-3 (temperature connection and recovery). Day 4: Organize notes by
theme and draft your report. Day 5: Revise, add missing information, and finalize — A five-
day research plan breaks an overwhelming project into manageable daily tasks. Day 1 focuses on
finding and selecting sources (using your three key concepts as search terms). Days 2-3 are
dedicated reading and note-taking days — one source at a time prevents information overload.
Day 4 is the synthesis day — organizing notes into themes and drafting the report. Day 5 is
revision — checking for gaps, improving clarity, and finalizing. This plan ensures you don't fall
into the 'night-before panic' trap where the entire project happens in a single stressed session.

This approach will likely produce a disorganized collection of random facts instead of a
focused investigation. Without a guiding question, there's no way to decide which facts are
relevant, how to organize them, or what conclusion to draw — Without a research question,
your friend will produce what teachers call a 'fact dump' — an unfocused collection of loosely
related information. A research question serves as a filter: it tells you which facts are relevant
(include them) and which are tangential (skip them). It organizes your notes into categories that
support your answer. And it gives your final report a thesis — a central argument or finding that
ties everything together. 'Interesting facts about dolphins' is a list. 'How dolphins use
echolocation to navigate murky waters' is an investigation with purpose, structure, and a
conclusion.

A research plan prevents you from wasting time browsing randomly, keeps you focused on
your question, and helps you manage your time so you finish on schedule — A research



concepts,
potential
sources, and a
timeline. Why is
creating a plan
BEFORE starting
your research
important?

You notice that
most of your
classmates
chose animal
topics for their
research
projects.
Analyze why
animal topics
are so popular
and identify one
potential
problem this
creates.

Examine these
two questions
about the same
topic: (A) 'What
are the effects
of pollution on
rivers?' (B) 'How
does
agricultural
runoff affect
fish populations
in the
Mississippi
River?' Which is
better for a 5th-
grade research
project and
why?

What are 'key
concepts'in a
research
question, and
why are they
important?

Which type of

plan is your roadmap. Without one, researchers often fall into 'research drift' — following
interesting tangents until they run out of time without answering their original question. A plan
specifies: your focused question (destination), key concepts and search terms (map), types of
sources you'll look for (stops along the way), and a timeline (when each step needs to be done).
This is especially important for students who feel 'research anxiety' — the plan breaks an
overwhelming project into manageable daily tasks.

Animal topics are popular because they're relatable and interesting to most students. A
potential problem is that many students might end up with similar or overlapping
questions, making it harder to find unique sources that haven't already been used by
classmates — Animal topics dominate student research because animals are fascinating,
relatable, and well-covered in kid-friendly sources — making them comfortable choices. However,
when an entire class gravitates to animals, several problems emerge: students may inadvertently
choose overlapping questions (three reports on dolphins), sources become 'claimed' by early
researchers, and presentations become repetitive. This analysis reveals an important research
skill: topic selection should consider not just your interests but also what's already being
investigated. Sometimes the most rewarding research comes from exploring less-popular topics
where you become the class expert on something unexpected.

Question B is better because it specifies the type of pollution (agricultural runoff), the
effect to investigate (fish populations), and the location (Mississippi River) — making it
focused enough for a student to research thoroughly with 2-4 sources — Question B
demonstrates excellent question refinement. It takes the broad topic (pollution's effects on
rivers) and specifies three crucial elements: the cause (agricultural runoff — fertilizer and
pesticide runoff from farms), the effect to measure (fish populations — specific and observable),
and the location (Mississippi River — well-documented). This focus means the student knows
exactly what sources to seek, what evidence to collect, and what their report will cover. Question
A would require hundreds of pages to answer thoroughly because "pollution' includes dozens of
types and 'effects' spans entire ecosystems.

Key concepts are the main ideas or terms in your research question that you'll use to
search for sources — they help you find relevant information efficiently — Key concepts are
the essential terms in your research question that guide your search for sources. In '"How do
arctic foxes survive in freezing temperatures?' the key concepts are 'arctic foxes,' 'survive,' and
'freezing temperatures.' These become your search terms — you'd look for sources about arctic
fox adaptations, cold weather survival, and arctic environments. Identifying key concepts BEFORE
searching saves enormous time because you know exactly what to look for instead of browsing
randomly.

'How' and 'why' questions, because they require explanation, evidence from multiple
sources, and deeper thinking — not just listing facts — 'How' and 'why' questions require



research
question usually
produces the
richest, most
interesting
reports?

Evaluate this
statement: 'The
best research
questions are
the ones you
already know
the answer to,
because then
your research
will confirm
you're right.'

Some people
say that asking
questions is
more important
than finding
answers.
Evaluate this
idea in the
context of
research.

You want to
research
'space.’ List
three steps to
transform this
single word into
a focused
research
question.

You're curious
about
dinosaurs.
Transform this
interest into a
focused
research
question using
the 'who, what,
when, where,

explanation and analysis rather than simple fact retrieval. 'When was the telephone invented?'
has a one-line answer (1876). But 'How did the telephone change the way people communicated
across long distances?' requires you to investigate life before telephones, the challenges of the
invention, how it spread, its impact on business and families — producing a rich, multi-source
report. 'Who,' 'what," 'when," and 'where' questions are important for building background
knowledge, but 'how' and 'why' drive deeper investigation.

This is a harmful approach called 'confirmation bias' — seeking only evidence that
confirms what you already believe. The best research questions are ones you genuinely
don't know the answer to, because real research seeks to discover and understand, not to
confirm assumptions — This statement describes confirmation bias — one of the biggest
threats to honest research. When you only look for evidence that supports what you already
believe, you miss contradictory evidence, ignore alternative explanations, and learn nothing new.
Real research requires intellectual honesty: asking genuine questions, following evidence
wherever it leads, and being willing to change your mind. The best research questions come from
genuine curiosity: 'l wonder why..." or 'How does..." Starting with an open mind is what separates
investigation from propaganda.

There is significant truth to this — a well-crafted question determines the quality of your
entire investigation. A brilliant answer to a poorly formed question is still unfocused
research. However, questions without investigation remain mere curiosity — both the
asking and the answering matter — This philosophical idea contains an important insight for
young researchers. The quality of your research question determines the ceiling of your entire
project — a vague question produces vague results no matter how many hours you spend. In this
sense, the asking IS more important: spending extra time crafting a focused, interesting question
pays dividends throughout every subsequent step. However, the statement becomes too
extreme if taken literally — unanswered questions remain curiosity, not research. The full picture:
invest serious time in your question (it's the foundation), then build the answer with equal care.
The question determines WHAT you can discover; the investigation determines what you
ACTUALLY discover.

Step 1: Brainstorm what specifically interests you about space (planets? astronauts? black
holes?). Step 2: Choose one specific aspect and ask a 'how' or 'why' question about it. Step
3: Check if the question is answerable with 2-4 sources — adjust if too broad or too narrow
— Transforming a topic into a research question follows a reliable process. Step 1 (Brainstorm):
Space is huge — what specifically fascinates you? Mars exploration? Astronaut training? Black
holes? Jupiter's storms? Step 2 (Focus with how/why): Choose one aspect and craft a question:
'Why does Mars have the largest volcano in the solar system?' Step 3 (Scope check): Can you find
2-4 good sources? Can you write a 3-5 paragraph report? If you'd need 50 sources, narrow
further. If you can only find one source, broaden slightly. This three-step process works for ANY
topic.

Start with your interest (dinosaurs), then ask a specific 'how' or 'why' question: 'How did
scientists figure out what dinosaurs ate by studying their fossilized teeth?' — The question-
word strategy turns vague interests into research questions. Starting with 'dinosaurs,' you apply
question words: WHO discovered the first dinosaur fossil? WHAT was the largest dinosaur? HOW
did scientists figure out what dinosaurs ate? WHY did dinosaurs go extinct? The 'how' and 'why'
versions tend to produce the richest research because they require explanation, not just facts.
'How did scientists figure out what dinosaurs ate by studying their fossilized teeth?' is excellent
because it connects a curiosity (diet) with a method (fossil analysis) — giving you a focused,
investigable topic.



why, how'
strategy.

Your research
question is 'How
do octopuses
change color to
communicate
with other sea
creatures?' After
researching, you
discover that
octopuses
mostly change
color for
camouflage, not
communication.
What should
you do?

You identified
your key
concepts as
'volcanoes' and
'eruption
prediction.' Your
search isn't
finding good
results. What
should you try?

Why is 'What
color is the sky?'
a poor research
question?

Your teacher
says to research
'the ocean.' You
need to turn
thisinto a
focused
research
question. Which
is the best
option?

How can you tell
the difference
between a 'just
right' research
question and

Refocus your question based on what you discovered: revise it to 'How do octopuses use
color-changing abilities for camouflage, and can they also communicate through color
changes?' — following the evidence rather than forcing your original assumption — This is
a perfect example of productive refocusing. Your original question assumed octopuses change
color primarily for communication, but your sources revealed camouflage is the main reason.
Rather than forcing the evidence to fit your assumption (which is dishonest) or abandoning the
topic (which wastes your work), you revise: now your research is RICHER because you discovered
something unexpected. The new question acknowledges both the primary use (camouflage) and
your original curiosity (communication) — producing a more accurate, nuanced report. This
flexibility is what separates good researchers from stubborn ones.

Try synonyms and related terms — 'volcanic activity forecasting,' 'eruption warning signs,’
or 'seismology and volcanoes' — to find sources that discuss the same topic using different
words — When your initial search terms don't work well, the solution is often synonyms and
related terms. 'Eruption prediction' and 'volcanic activity forecasting' describe the same thing, but
different sources use different language. Expanding your key concepts to include synonyms
(‘prediction' — 'forecasting,' 'warning signs,' 'monitoring') dramatically increases the sources
you'll find. This is a core research skill: understanding that the same idea can be expressed many
ways, and flexible searching finds the best sources.

It is too narrow and simple — it can be answered with a single fact and doesn't require
investigation or multiple sources — Questions that can be answered with a single fact ('blue' or
'it depends on the time of day') don't require research. There's nothing to investigate, no sources
to compare, and no report to write. A better research question would be 'Why does the sky
change colors during a sunset?' — this requires understanding light physics, atmospheric science,
and different conditions, which means you'd need to gather information from multiple sources.

How do sea turtles navigate across thousands of miles of open ocean to return to the
same beach where they were born? — The sea turtle navigation question takes the broad topic
'ocean' and zooms into one specific, fascinating aspect. It's researchable (scientists have studied
this), interesting (the navigation ability is remarkable), and focused (you'd look for sources about
sea turtle biology, magnetic fields, and ocean navigation). The other options are either too vague
('What is the ocean?'), too broad (‘everything about ocean animals, plants, weather, and geology"),
or too simple ('Is the ocean blue?').

A 'just right' question focuses on one specific aspect of a topic that you can thoroughly
investigate with 2-4 sources, while a too-broad question tries to cover an entire subject —
A''just right' research question zooms in on one specific aspect: instead of 'What are animals?' (a
whole library), try 'How do arctic foxes survive in freezing temperatures?' (a focused
investigation). The test: can you imagine finding 2-4 good sources and writing a clear 3-5



one that is too
broad?

What is a
'research
question'?

Look at these
three research
questions about
wolves. Which
one would
produce the
most interesting
and thorough
research? (A)
'Are wolves
mammals?' (B)
'What are
wolves?' (C)
'How do wolf
packs cooperate
to hunt prey
much larger
than
themselves?'

Which of these
is a problem
with a research
question that is
TOO BROAD?

paragraph report? If yes, the scope is right. If you'd need 50 sources or could answer in one
sentence, adjust your question.

A specific question that guides your investigation and can be answered by gathering
information from reliable sources — A research question is a focused, specific question that
you need to investigate using sources like books, articles, and reliable websites. It guides your
entire research process — what sources to look for, what notes to take, and what your final
report will be about. Unlike test questions (which check what you already know), research
questions drive you to discover new information.

Question C is best because it focuses on a specific, fascinating behavior (cooperative
hunting) that requires understanding pack dynamics, strategy, and prey relationships —
providing rich material from multiple sources — Question C hits the 'Goldilocks zone.'
Question A (‘Are wolves mammals?') is answered with a single word — no research needed.
Question B ('"What are wolves?') is so broad it could cover diet, habitat, behavior, evolution,
cultural myths, conservation — impossible to cover thoroughly. Question C (‘"How do wolf packs
cooperate to hunt prey much larger than themselves?') focuses on one remarkable aspect and
requires real investigation: you'd study pack hierarchy, hunting strategies, communication during
hunts, and specific prey interactions. This produces a focused, fascinating report.

It covers so much ground that you could never finish researching it — A research question
that is too broad covers so much territory that your investigation would never end. For example,
'What is the history of space exploration?' could fill entire libraries. You'd never know which
sources to choose, your notes would be scattered across dozens of topics, and your report would
be unfocused. Good researchers narrow their questions to a manageable scope that can be
thoroughly investigated with a reasonable number of sources. — you'd need hundreds of
sources and pages to answer it.



2. Finding and Choosing Sources

< Question
(fold —)

What is the
difference
between a
source thatis
'current' and
one thatis
'outdated'?
Does it always
matter?

You're
researching
'How did
ancient
Egyptians build
the pyramids?'
Which source
would be MOST
useful?

Your research
requires finding
information
about a very
specific topic —
a rare species of
frog found only
in one small
region. You can
only find one
source about it.
What should
you do?

Evaluate this
statement: 'lf a
source appears
at the top of
search results, it
must be the
most reliable
and accurate
source
available.'

Your search for

Answer

A current source has recent publication date with up-to-date information. An outdated
source may contain information that has been disproven or updated. Currency matters
MORE for rapidly changing topics (technology, medicine) and LESS for stable topics
(ancient history, classic literature) — Currency (how recently a source was published) matters
differently depending on your topic. For rapidly evolving fields like technology, medicine, or
climate science, a source from 10 years ago may contain outdated statistics, disproven claims, or
missing discoveries. But for stable topics like ancient civilizations, literary analysis, or basic
physics, older sources can be perfectly accurate. A 1995 textbook chapter on ancient Egyptian
agriculture is likely still valid; a 1995 article about computer speeds is completely obsolete. Smart
researchers consider whether their topic changes quickly before judging a source by its date
alone.

An archaeology magazine article titled 'New Evidence: How Workers Moved Massive Stone
Blocks to Build the Great Pyramid' by Dr. Sarah Chen, Pyramid Research Institute,
published 2023 — The archaeology article is the best choice for multiple reasons: the author (Dr.
Sarah Chen) has credentials in the field, the publisher (Pyramid Research Institute) is a research
organization, the title directly addresses your question (how blocks were moved), and it's recent
(2023) which means it includes the latest evidence. The novel is fiction. The travel blog is personal
experience, not archaeological evidence. The social media post is unverified speculation. When
choosing sources, look for expertise, relevance to your question, and factual basis.

Evaluate the one source very carefully for reliability (author expertise, publication,
references). Then look for related sources that discuss the broader topic (frogs of that
region, rare species conservation) to provide context even if they don't discuss your exact
species — Rare topics present a genuine research challenge. When only one source exists for
your exact subject, apply extra scrutiny to that source — check the author's credentials, the
publisher's reputation, and whether references are cited. Then broaden your search strategically:
sources about related species, the habitat region, or conservation of rare amphibians can
provide context that strengthens your research. You might also consider this situation as a sign
to refocus your question slightly — broadening from 'this specific frog' to 'rare frogs in this
ecosystem' might give you enough sources while keeping your research focused and interesting.

This is false — search ranking is based on popularity, keywords, and algorithms, NOT on
accuracy or reliability. The top result might be a well-optimized website with poor
information, while an excellent source could be buried on page two — Search engine
rankings are based on algorithms that consider popularity (how many people link to and click on
the result), keyword matching (how well the text matches your search terms), website
optimization (technical factors), and advertising (paid results appear at the top). None of these
factors measure ACCURACY or RELIABILITY. A well-designed website with wrong information can
outrank a PDF from a university research department. This is why researchers must evaluate
sources independently rather than trusting search rankings. Always check the author, publisher,
and content quality regardless of where a source appears in search results.

Add more specific terms to narrow results (‘bat echolocation hunting insects’), filter by



'how bats use
echolocation’
returns
hundreds of
results. How can
you narrow your
search to find
the most useful
sources quickly?

What is a
'source' in
research?

Why is it
important to
use MORE than
one source
when
researching a
topic?

For a research
project about
'How renewable
energy works,'
create a source
collection plan.
Identify three
different types
of sources you
would look for
and explain
what each type
would
contribute to
your research.

What is the
difference
between a
primary source
and a secondary
source?

source type (articles, not forums), check publication dates for recent sources, and read
titles and summaries before clicking to save time — When searches return too many results,
use these narrowing techniques: (1) Add specificity — 'bat echolocation hunting insects' is more
focused than 'bat echolocation.' (2) Filter by type — look for educational articles or reference
sources rather than forums or personal blogs. (3) Scan before committing — read titles and
opening summaries to check relevance BEFORE investing time reading the full source. (4) Check
dates — if your topic involves ongoing research, prioritize recent sources. These skills are
essential because most searches produce far more results than you need — the research skill is
identifying the best sources efficiently.

Any material that provides information you can use to answer your research question —
including books, articles, interviews, documents, videos, and reliable websites — Sources
are any materials that provide information for your research. They come in many forms: books,
magazine articles, newspaper reports, encyclopedia entries, academic papers, interviews,
historical documents, photographs, videos, maps, and reputable websites. Different sources
serve different purposes — an encyclopedia provides overview facts, while an expert interview
provides specialized insight. Good researchers use a variety of source types to build a complete
picture of their topic.

Multiple sources let you verify information (if several sources agree, the information is
more likely accurate), discover different perspectives on the topic, and build a more
complete understanding than any single source provides — Using multiple sources serves
three critical purposes. First, verification: if three independent sources all state the same fact, it's
much more likely to be accurate than if only one source claims it. Second, perspective: different
authors emphasize different aspects — a scientist's article about coral reefs focuses on biology,
while a journalist's article focuses on economic impact. Third, completeness: no single source
covers everything about a topic. By combining information from 2-4 sources, you build a richer,
more accurate, and more nuanced understanding than any single source could provide.

1) An encyclopedia or textbook entry — provides foundational overview of how solar,
wind, and hydroelectric energy work (broad understanding). 2) A recent article from a
science organization or government energy department — provides current data,
statistics, and expert analysis (depth and currency). 3) An infographic or diagram from an
engineering source — provides visual explanations of how the technology works
mechanically (clarity and specificity) — A strong source collection plan uses variety of SOURCE
TYPES, not just variety of topics. The encyclopedia/textbook gives you foundational
understanding — what renewable energy IS and how each type works in basic terms. The expert
article provides depth, currency, and authority — recent data on efficiency improvements,
government statistics, and specialist analysis. The visual/diagram source makes complex
mechanical processes understandable — seeing how a wind turbine converts wind to electricity
is clearer than reading about it. Together, these three types give you breadth (overview), depth
(expert analysis), and clarity (visual explanation) — a complete foundation for your report.

A primary source is original, firsthand material created during the time being studied
(diaries, photographs, speeches, data). A secondary source analyzes, interprets, or
discusses primary sources (textbooks, encyclopedia articles, documentaries) — Primary
sources are original, firsthand materials: a soldier's diary, a photograph from an event, a
scientist's original data, a historical speech, or an artifact. They were created AT the time being
studied. Secondary sources analyze, interpret, or discuss primary sources: textbooks,
encyclopedia articles, documentaries, and review articles. Both are valuable — primary sources
provide direct evidence, while secondary sources provide context and expert analysis. Most
student research uses a mix of both.



What does the
word 'relevant’
mean when
choosing
sources for your
research?

You found a
source titled
'Everything You
Need to Know
About Sharks —
The COMPLETE
Guide!' The
website has
bright colors,
lots of
advertisements,
and no author
name.
Meanwhile,
another source
titled 'Shark
Behavior: A
Review of
Current
Research'is
plain-looking
but written by
three marine
biologists.
Which should
you trust more
and why?

You're looking
at a source's
author
information and
see: 'Written by
Dr. Maria
Santos, Marine
Biologist,
Monterey Bay
Aquarium
Research
Institute.' What
does this tell
you about the
source's
reliability?

A relevant source directly relates to and helps answer your specific research question — it
contains information about your topic, not just about a loosely related subject —
Relevance is the most basic test for source selection: does this source actually help answer my
research question? If you're researching 'How do emperor penguins survive Antarctic winters?'
then a source about penguin diet in summer is only partially relevant, a source about penguin
huddling behavior in winter is highly relevant, and a source about tropical birds is not relevant at
all. Checking relevance before you start reading saves enormous time — skim the title, headings,
and first paragraph to determine if the source addresses your specific question.

Trust the plain-looking source by the marine biologists more — This scenario teaches a
critical lesson: visual design does NOT indicate reliability. The flashy source has multiple red flags
— no author (can't verify expertise), superlative claims ('Everything,' 'COMPLETE' — no source
covers everything), heavy advertising (the site may exist to generate ad revenue, not to educate),
and anonymous content. The plain-looking source has strong credibility indicators — three
named marine biologists (verifiable expertise), the word 'review' (suggests systematic analysis of
research), and 'current research' (indicates engagement with the scientific community). In
research, substance matters more than style. A boring-looking source from experts is almost
always more reliable than a flashy one from anonymous writers.

The author has a doctorate (Dr.), works in the relevant field (marine biology), and is
affiliated with a respected research institution — all strong indicators of expertise and
reliability — Author credentials are key reliability indicators. 'Dr." indicates advanced education
(a PhD means years of specialized study and original research). 'Marine Biologist' confirms
expertise in the relevant field — this person studies ocean life professionally. 'Monterey Bay
Aquarium Research Institute' is a respected scientific institution, meaning the author works in an
environment that values accuracy and peer review. Together, these credentials strongly suggest
the author has the knowledge and professional accountability to produce reliable information
about marine topics. Always check who wrote a source and what qualifies them to write about it.
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The abundance of information makes source selection MORE important, not less. With
millions of results for any topic, the challenge isn't finding information — it's filtering
accurate, relevant, expert information from the vast amount of unreliable, outdated, or
biased content — This is one of the most important misconceptions in modern research. The
internet has created an unprecedented abundance of information — but abundance doesn't
equal quality. For any topic, you'll find expert sources alongside amateur opinions, factual articles
alongside misinformation, current research alongside outdated claims, and objective analysis
alongside heavily biased content. Source selection is the skill that separates effective researchers
from overwhelmed browsers. In a world of infinite information, the critical ability is CHOOSING
which information to trust — evaluating authorship, checking credentials, verifying claims, and
selecting the most reliable and relevant sources from the ocean of possibilities.

An encyclopedia is a reference work containing factual articles on many topics, written by
experts and professionally edited. It's best used for getting an overview of your topic and
finding key terms to search for more detailed sources — Encyclopedias (like Britannica, World
Book, or Wikipedia) provide overview articles on thousands of topics. They're professionally
written and edited, making them reliable for basic facts. In research, encyclopedias are best used
as STARTING points: they help you understand the big picture of your topic, identify key terms
and subtopics, and find references to more detailed sources. However, most teachers don't want
encyclopedias as your ONLY source because they provide breadth (wide coverage) rather than
depth (detailed analysis). Use them to get oriented, then move to more specialized sources for
your report.

Skimming means quickly reading titles, headings, first sentences of paragraphs, and
captions to get the main idea without reading every word. Do it BEFORE committing to a
full read — to determine if the source is relevant and worth your time — Skimming is a
crucial efficiency skill in research. When you find potential sources, you skim FIRST to decide
which ones deserve a full read. Skim by reading the title, headings, first and last paragraphs,
image captions, and any bold or highlighted terms. In 2-3 minutes, you can determine: Is this
source about my topic? Does it seem reliable? Is it at the right reading level? Does it contain the
type of information | need? This prevents the common trap of spending 30 minutes reading a
source only to discover it doesn't actually address your research question.

Sources A and B — the textbook provides foundational science about bee communication,
while the entomologist's recent article adds expert depth and the latest research findings
— Sources A and B complement each other perfectly. The textbook (A) provides foundational
knowledge — the established science of bee communication, including the waggle dance,
pheromones, and dance language basics. The entomologist's article (B) adds expert depth and
recent discoveries, potentially including new research about how bees encode distance and
direction. Together, they cover both established knowledge and current findings. Source C
(beekeeping blog) has practical experience but likely lacks scientific rigor — a hobbyist may share
observations without understanding the underlying biology. For a research project, expert
sources provide more reliable and detailed information.
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A search strategy is your plan for finding sources — it includes your key search terms,
synonyms to try, types of sources to look for, and where to search. Planning prevents
aimless browsing and helps you find the best sources faster — A search strategy maps out
your approach BEFORE you start searching. It includes: your key search terms (from your
research question), synonyms and alternative terms (in case your first terms don't work), the
types of sources you need (at least one encyclopedia for overview, one expert source for depth),
and where you'll search (library catalog, educational databases, approved websites). Without a
strategy, students often fall into 'browsing mode' — clicking from link to link without direction,
wasting time on irrelevant sources. A five-minute planning session can save hours of unfocused
searching.

Most reliable: Source B (expert author with scientific training). Second: Source A
(professionally edited reference work, though less detailed). Least reliable: Source C
(written by a non-expert student, potentially contains errors, not professionally reviewed)
— Source reliability depends heavily on authorship and review process. Source B (wildlife
biologist) is most reliable because the author has specialized training and research experience in
the subject — they've likely observed polar bears and published peer-reviewed work. Source A
(children's encyclopedia) is professionally edited with fact-checking processes, making it reliable
for foundational information, though less detailed than expert sources. Source C (student report)
is least reliable because it was written by someone without subject expertise and wasn't
professionally reviewed — it may contain misunderstandings, errors, or copied content. This
doesn't mean students can't write well, but their work lacks the verification processes that make
sources trustworthy for research.

Using one source is risky because you can't verify accuracy, you get only one perspective,
and if that source has errors, your entire report is wrong. A better strategy: spend 15-20
minutes upfront finding 3 sources rather than 30 minutes trying to extract everything
from one — The one-source approach is a false efficiency. Yes, it saves search time — but it
creates bigger problems. If that single source contains errors, your entire report is inaccurate. If it
only covers one aspect of the topic, your report has gaps. If it has a bias, your report inherits that
bias without you knowing. The smarter approach: invest 15-20 minutes upfront finding 3 good
sources (using skimming to evaluate quickly). This actually makes the rest of the project EASIER
because you have more information to work with, you can verify facts across sources, and you
can combine perspectives for a richer report. The time 'saved' by using one source is lost to a
weaker final product.



source for
researching the
Apollo 11 moon
landing: (A) A
photograph
taken by Neil
Armstrong on
the Moon. (B) A
2020 textbook
chapter about
the space race.
(C) A transcript
of the radio
communications
between the
astronauts and
Mission Control.

A source about
climate change
is published by
a coal mining
company. How
does the
publisher's
identity affect
how you should
use this source?

A website about
endangered
species has no
author name
listed, no date
of publication,
and no
references or
bibliography.
What concerns
should this
raise?

Design a
complete
source-finding
strategy for this
research
question: 'How
do migrating
birds navigate
across
continents
without getting

A is primary (original photograph taken during the event). B is secondary (written decades
later, analyzing and interpreting the event). C is primary (direct record of communications
during the event) — Primary sources are created during or immediately after an event by
participants or witnesses. The photograph (A) was taken ON the Moon during the mission — it's
firsthand visual evidence. The radio transcript (C) is a direct record of what was said during the
event — it captures the actual words in real time. The textbook chapter (B) was written in 2020,
decades after the event, by an author analyzing and interpreting what happened — it discusses
primary sources but is itself a secondary source. Note that a transcript IS primary even though
it's a written copy of spoken words — it preserves the original communication faithfully.

The coal mining company has a financial interest in downplaying climate change since
their business contributes to it. This doesn't automatically make the information wrong,
but you should be aware of the potential bias and verify claims against independent
scientific sources — Publisher identity reveals potential bias. A coal company profits from fossil
fuels, which are a major cause of climate change — they have a financial incentive to minimize
the perceived severity of climate change. This is called a 'conflict of interest.' The source MIGHT
still contain accurate information, but you should approach it critically: Are the claims supported
by independent research? Do scientific organizations agree? Is the source presenting a balanced
view or only showing one side? The key skill is recognizing that every source has a perspective,
and understanding who benefits from that perspective helps you evaluate the information more
carefully.

These are significant red flags: no author means you can't verify expertise, no date means
you can't assess currency, and no references means the claims aren't supported by
evidence. The source should be treated with caution and verified against other sources —
Missing author, date, and references are three major red flags. Without an author, you can't
assess whether the writer has expertise in endangered species. Without a date, you can't tell if
the information is current — conservation data changes as populations shift. Without references,
the claims are unsupported — you have no way to verify where the information came from. This
doesn't automatically mean the content is wrong, but it means you can't verify it. Treat such
sources with skepticism: if you find useful information, confirm it in a more credible source
before including it in your research.

Types: 1) Science encyclopedia for overview of bird migration patterns. 2) Ornithology
journal article or bird research organization publication for expert scientific explanation.
3) Nature documentary transcript or wildlife organization educational article for
accessible detailed accounts. Search locations: School library database, educational
science websites (.edu, .org), nature organizations (Audubon, National Geographic). Key
terms: 'bird migration navigation,' 'avian magnetic sense,’ 'bird celestial navigation,’
'migratory bird orientation.' Evaluation: Check each source for author expertise
(ornithologist or wildlife biologist?), publication date (recent enough for current science?),
publisher reputation (research institution or random blog?), and relevance (does it discuss
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navigation specifically, not just migration routes?) — A comprehensive source-finding
strategy covers four dimensions. Source types: mix overview sources (encyclopedia), expert
sources (ornithology research), and accessible sources (nature organization articles) for breadth
and depth. Search locations: target databases and websites known for reliable science content —
not random web searches. Key terms: your research question contains key concepts (‘migrating
birds,' 'navigate,' 'continents') plus scientific synonyms (‘avian magnetic sense,' 'celestial
navigation,' 'migratory orientation'). Evaluation criteria: before investing reading time, check
author expertise, publication currency, publisher reputation, and relevance to your SPECIFIC
question (navigation, not just migration). This systematic approach consistently produces better
sources in less time than browsing randomly.

Primary sources provide direct evidence and firsthand accounts, while secondary sources
provide expert analysis and context that helps you understand what the primary sources
mean. Together, they give you both evidence AND interpretation — Primary and secondary
sources serve complementary roles. Primary sources give you direct evidence — the actual data,
words, images, and artifacts from the event or phenomenon you're studying. But primary
sources can be hard to interpret without context. Secondary sources provide that context: expert
analysis, historical background, comparison with other events, and interpretation of what the
evidence means. For example, reading a Civil War soldier's letters (primary) gives you a vivid
personal perspective, but a historian's book (secondary) helps you understand how that soldier's
experience fits into the larger war. The combination produces deeper understanding than either
type alone.

University departments employ trained scientists and professors who are experts in their
field, their publications undergo academic review, and universities don't have commercial
motives that might bias their information — University sources are generally reliable for
several reasons. First, the authors are trained experts — geology professors have spent years
studying volcanoes through research and fieldwork. Second, academic publications go through
peer review or editorial oversight, catching errors before publication. Third, universities are
educational institutions, not businesses — their primary goal is advancing knowledge, not selling
products. This doesn't mean university sources are always perfect or easy to read, but they
represent a high standard of factual accuracy and expertise. When you see '.edu' in a web
address, it indicates a university source.
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Answer

The citations to real journals add credibility, but the source still has a conflict of interest
— the company profits from people buying supplements. Use the cited studies as leads to
find the original research, then evaluate those primary sources directly rather than
relying on the company's interpretation — This source demonstrates why evaluation
requires nuance. The citations to medical journals show the author engaged with real research
— that's a positive sign. However, the supplement company has a financial motive: they may
have cherry-picked studies that support supplement use while ignoring studies that don't. The
smartest move is to use the citations as a trail — find the original studies and read them
yourself. You might discover that the original study had limitations the company didn't mention,
or that the study's conclusions were more cautious than the company's article suggests. This is
lateral reading in action: using the source as a starting point, then verifying independently.

Sources written for experts include more technical detail, assume background
knowledge, and use specialized vocabulary. Sources written for general audiences
simplify concepts, explain basics, and may sacrifice precision for accessibility. Neither is
automatically better — the right choice depends on your needs and reading level —
Audience profoundly shapes content. A research paper on black holes written for astrophysicists
assumes knowledge of general relativity and uses mathematical equations — accurate but
inaccessible to most students. A National Geographic article on the same topic explains
concepts with analogies and visualizations — accessible but less detailed. A children's
encyclopedia entry simplifies further. For student research, the ideal source is one that's both
accurate AND comprehensible: science magazines, educational websites, and well-written
textbooks often hit this sweet spot. As you advance, you can tackle more technical sources. The
key is matching the source's audience level to your own reading level while ensuring the content
is still reliable.

No — satire sources deliberately create fictional content presented in a news format for
entertainment. Even though they may look like real news articles, the information is
intentionally made up and should never be cited as factual evidence in research —
Satirical sources are a unique evaluation challenge because they're deliberately designed to look
like legitimate news while containing completely fictional content. The purpose is humor and
social commentary, not information. Using a satirical article as a factual source would introduce
fabricated information into your research — even if the satire makes a valid point about real
issues, the specific 'facts' it presents are invented. This is why checking Purpose in the CRAAP
test is crucial: a source that looks professional and sounds authoritative might have an entirely
non-informational purpose. When in doubt about whether a source is satire, check the 'About’
page and look for disclaimers.

Low credibility. Currency is fine (2022). Relevance depends on your question. Authority is
weak (marketing team, not health experts). Accuracy is unverifiable (no references).
Purpose is clearly promotional — the company profits from people buying chocolate. The
source is biased toward positive claims about chocolate — Applying CRAAP systematically:
Currency (2022) — fine, health research hasn't changed dramatically. Relevance — depends on



published on a
chocolate
company's
website in 2022,
written by 'The
Marketing Team,'
with no
references cited.
Rate its
credibility.

A classmate
found
information on a
social media post
that has been
shared 50,000
times. They
argue this proves
the information
is reliable
because 'that
many people
wouldn't share
something false.'
Evaluate this
reasoning.

Some students
say: 'Evaluating
sourcesis a
waste of time — |
should just
spend that time
reading and
writing my
report.' Evaluate
this argument.

What is 'bias' in a
source, and is a
biased source
always useless?

your question. Authority — 'The Marketing Team' has no scientific credentials; health claims
should come from health researchers. Accuracy — no references cited means claims are
unsupported; you can't verify anything. Purpose — the source exists to sell chocolate;
presenting health 'benefits' serves that commercial goal. Overall: this source has a clear conflict
of interest and lacks scientific authority. You might note its claims as starting points, but you'd
need to verify every claim against independent health research before using any of this
information.

This reasoning is flawed — popularity does not indicate accuracy. Content goes viral
because it's emotionally engaging, surprising, or confirms what people want to believe,
not because it's been fact-checked. Some of the most widely shared content online
contains significant inaccuracies — This is the 'appeal to popularity' fallacy — assuming that
widespread acceptance proves truth. Content goes viral for emotional reasons (outrage,
amusement, fear, hope), not factual ones. Studies have shown that false information actually
spreads FASTER on social media than true information, because it tends to be more surprising
and emotionally provocative. 50,000 people sharing a post means 50,000 people found it
interesting or emotionally compelling — not that 50,000 people verified its accuracy. In fact,
research shows most people share content after reading only the headline. Popularity measures
engagement, not truth. Always evaluate the content itself using CRAAP criteria, regardless of
how many people shared it.

This argument is short-sighted. Time spent evaluating sources SAVES time overall because
it prevents you from reading unreliable sources, taking notes on inaccurate information,
and having to redo work when you discover your source was untrustworthy. Evaluation is
an investment, not a waste — This argument sacrifices quality for speed — and ultimately
loses both. Consider the alternative: you skip evaluation, spend hours reading and noting from
an unreliable source, build your report on faulty information, and then either submit an
inaccurate report or have to start over when the problems are discovered. Five minutes of
evaluation prevents hours of wasted effort. Additionally, evaluation IMPROVES your final report:
understanding each source's strengths and limitations helps you use sources more effectively —
you know which facts to trust completely, which to verify, and which perspectives are missing.
Source evaluation isn't separate from research; it IS research.

Bias is when a source presents information in a way that favors one perspective over
others. A biased source isn't automatically useless — it can still contain accurate facts —
but you need to recognize the bias, understand what might be missing or exaggerated,
and balance it with other perspectives — Bias means a source leans toward a particular
perspective, potentially including some information while excluding other information. Nearly all
sources have some degree of bias — the author's background, the publisher's mission, and the
intended audience all shape what's included. A biased source isn't necessarily wrong — an
environmental organization's report on pollution may contain accurate data but emphasize the
most alarming findings. The key skill is recognizing bias and compensating for it: if you use a
source with a clear perspective, also find sources with different or opposing perspectives. This
gives you the full picture rather than just one slant.

No — '.org’ originally meant nonprofit organizations, but anyone can register a .org
domain. Some .org sites are highly reliable (like established nonprofits), while others are
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advocacy groups with strong biases or even deliberately misleading sites. You still need to
evaluate the specific organization — Domain extensions (.org, .edu, .com, .gov) provide CLUES
about source type but are not reliability guarantees. The ".org' domain was intended for
nonprofit organizations, but registration is open to anyone — advocacy groups, lobbying
organizations, and even deceptive sites can use .org. Some .org sites are excellent (established
charities, research organizations), while others have strong agendas. The ".edu’ domain
(educational institutions) and '.gov' domain (government agencies) tend to be more consistently
reliable because registration is restricted. But even with these domains, you should still evaluate
the specific content using the full CRAAP framework. URL is a starting clue, not a final verdict.

Compare the evidence each source provides, check when each was published, investigate
whether they're discussing different regions or time periods, and look for additional
sources to see which claim is better supported by the overall body of evidence —
Contradicting sources aren't a problem — they're an opportunity for deeper analysis. Start by
examining the specifics: Source A might discuss coral reefs in one region that IS recovering,
while Source B discusses global trends that show decline. Check dates: one might reflect more
recent data. Compare the evidence: which source provides more detailed data, larger sample
sizes, or more rigorous methodology? Look for additional sources to establish the broader
consensus. Sometimes both sources are partly correct — different reefs in different conditions
can have different trajectories. Your research report becomes stronger when you acknowledge
the complexity: 'While some reefs show recovery in protected areas, global trends indicate
overall decline.'

A fact is a statement that can be verified with evidence (measured, observed, or
documented). An opinion is a personal judgment or interpretation that cannot be proven
true or false. Research reports should be built primarily on facts, with opinions clearly
identified as such — The fact-opinion distinction is fundamental to research integrity. Facts can
be verified: 'Earth's average temperature has risen 1.1°C since pre-industrial times' is supported
by measurement data. Opinions reflect judgments: 'The government isn't doing enough about
climate change' is a value-based assessment that reasonable people can disagree about. In
research, you build your argument on facts and use opinions carefully — attributing them to
their authors ('Dr. Chen argues that..."). The danger occurs when sources present opinions AS
facts without evidence, or when researchers treat their opinions as established truth. Strong
researchers always ask: 'Is this claim supported by evidence, or is this someone's
interpretation?’

Currency: When was it published? Is the date recent enough for my topic? (Score: 0-2).
Relevance: Does it answer my specific research question? Is it at a reading level | can
understand? (Score: 0-2). Authority: Who is the author? Are they an expert? What
organization published it? (Score: 0-2). Accuracy: Does it cite evidence? Can | verify key
facts in other sources? Are there obvious errors? (Score: 0-2). Purpose: Why was it created
— to inform, persuade, sell, or entertain? Does the creator benefit from me believing this?
(Score: 0-2). Total: 8-10 = strong source; 5-7 = usable with caution; 0-4 = find a better source
— A practical evaluation checklist balances thoroughness with usability. The 0-2 scoring system
(0 = fails this criterion, 1 = partially meets, 2 = fully meets) gives each CRAAP element equal
weight and produces a total score between 0 and 10. The specific questions make each criterion
actionable: instead of vaguely 'checking authority,' you ask 'Who is the author? Are they an
expert? What organization published it?" — concrete questions a student can answer in seconds.
The score ranges (8-10, 5-7, 0-4) provide clear guidance on how to use the result. This tool
transforms source evaluation from an abstract concept into a concrete, repeatable process that
becomes faster with practice.

Cherry-picking is selecting only the evidence that supports a predetermined conclusion
while ignoring contradicting evidence. A source that cherry-picks presents a misleadingly



What is 'cherry-
picking' in the
context of source
evaluation?

You find two
sources about
climate change.
Source A is from
NASA's climate
website (2024).
Source B is from
a personal blog
titled 'Climate
Truth Revealed'
(2023) with no
author
credentials
listed. Apply the
Authority
criterion to both.

In the CRAAP
test, what does
'Currency' mean?

You need to
evaluate a
source quickly —
you only have 2
minutes. Which
THREE checks
would give you
the most useful
information
about credibility
in the shortest
time?

A source passes
most of the
CRAAP test — it's
current, relevant,

one-sided picture even though the individual facts it cites may be accurate — Cherry-
picking is deceptive precisely because every individual fact cited may be accurate — the
dishonesty lies in what's LEFT OUT. If 100 studies on a topic reach various conclusions, and a
source cites only the 5 that support its position, each citation is technically accurate but the
overall picture is misleading. This is why cross-referencing multiple sources matters: if one
source makes a strong claim, check whether the OVERALL body of evidence supports it. Watch
for language that generalizes from limited evidence: 'studies prove' (how many studies out of
how many?) or 'evidence clearly shows' (whose evidence, selected how?). The antidote to cherry-
picking is comprehensive research — looking at the full range of evidence, not just the parts that
fit your preferred narrative.

Source A has strong authority — NASA is a government scientific agency with thousands
of climate researchers, peer-reviewed processes, and no commercial motive. Source B has
weak authority — anonymous authorship, no institutional backing, and the sensational
title suggests bias rather than scientific objectivity — Authority evaluation compares the
qualifications behind each source. NASA employs thousands of scientists, operates satellite
monitoring systems, publishes peer-reviewed research, and has decades of climate data
collection. Their information undergoes rigorous review before publication. The personal blog
has no identified author (can't verify expertise), no institutional affiliation (no accountability),
and a sensational title ('Truth Revealed') that signals opinion rather than scientific analysis. While
government agencies aren't perfect, NASA's scientific authority on climate data is internationally
recognized. The blog, without any verifiable credentials, cannot compete on authority.

When the source was published or last updated — Currency refers to the timeliness of a
source — when it was published or last updated. For rapidly changing topics like technology,
medicine, or climate data, you need recent sources because older information may be outdated
or disproven. For stable topics like ancient history or mathematics, currency matters less. Always
check the publication date and consider: has significant new information emerged since this was
written? A 2015 article on Mars exploration is missing discoveries from rovers that landed after
that date. — helping you determine if the information is recent enough for your topic.

1) Check the author — who wrote it and what are their credentials? 2) Check the
publisher/organization — is it a known, reputable institution? 3) Scan for evidence — does
the source cite specific references, or make unsupported claims? These three checks
reveal expertise, accountability, and evidence quality in under 2 minutes — When time is
limited, focus on the three highest-signal checks. Author credentials (can be found in an 'About’
section or byline in 30 seconds) tell you if an expert wrote the content. Publisher identity (visible
in the URL, header, or About page in 15 seconds) tells you if a reputable organization is
accountable for the content. Evidence quality (scan the first few paragraphs in 60 seconds)
reveals whether claims are supported by specific citations or rely on vague 'studies show'
language. Together, these three checks give you Author (expertise), Publisher (accountability),
and Evidence (rigor) — the core pillars of credibility. You can always do a deeper evaluation later
if the source passes this initial screen.

Yes, but with transparent attribution and balance. Clearly note the source's persuasive
purpose in your research, use only its verifiable facts (not its conclusions), and pair it with
sources presenting other perspectives so your report reflects the full picture — This
scenario teaches sophisticated source use. A persuasive source from a legitimate authority can
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contain valuable, accurate information — but its selection and framing of that information
serves an argument. The smart approach: extract verifiable facts (statistics, dates, documented
events) while recognizing that the source's interpretation of those facts is colored by its
advocacy purpose. In your report, attribute the source transparently: 'According to
[Organization], which advocates for [position]...' Then balance it with sources representing other
perspectives. This approach uses the source's strengths (expert knowledge, specific data) while
mitigating its weakness (one-sided interpretation). This is exactly how professional researchers
and journalists use advocacy sources.

The claim is unverifiable and should not be trusted without evidence. Phrases like
'according to a study' without specifics are a common way to make claims sound
scientific without actually providing evidence. Look for the actual study before using this
statistic — Vague references to unnamed studies are a major red flag. The claim uses specific-
sounding language ('90%,' 'recent study') to create an impression of scientific backing, but
provides no verifiable evidence. Without knowing who conducted the study, when, how many
students were surveyed, and how 'prefer' was defined, you can't evaluate the claim. This tactic is
called 'appeal to anonymous authority' — it's common in biased or low-quality sources. A
credible source would cite the specific study: 'According to Smith et al. (2023) published in the
Journal of Education Research, a survey of 5,000 students found that..." Always demand specifics
before accepting statistical claims.

The emotional language (‘'magnificent,’ 'innocent,’ 'brutally destroyed,’ 'greedy’) signals
an advocacy purpose rather than objective informing. While the underlying facts about
species endangerment may be accurate, the language is designed to provoke an
emotional reaction rather than present balanced evidence — Emotional language is a
reliability warning sign — not because the underlying facts are necessarily wrong, but because it
reveals the source's purpose is persuasion rather than information. 'Magnificent' and 'innocent'
are value judgments, not facts. 'Brutally destroyed' and 'greedy' are characterizations designed
to provoke anger, not understanding. An objective source would say: 'Species X population has
declined 40% over the past decade, primarily due to habitat loss from industrial expansion in
the region.' Both versions might describe the same reality, but the objective version gives you
verifiable facts, while the emotional version gives you someone's interpretation. Use
emotionally-charged sources cautiously, and always verify their factual claims against neutral
sources.

Currency, Relevance, Authority, Accuracy, and Purpose — The CRAAP test is a systematic
framework for evaluating sources, developed by librarians at California State University. Each
letter represents a criterion: Currency (when was it published?), Relevance (does it relate to your
question?), Authority (who wrote it and are they qualified?), Accuracy (is the information correct
and supported by evidence?), and Purpose (why was it created — to inform, persuade, sell, or
entertain?). By checking all five, you get a comprehensive picture of whether a source deserves
your trust. — five criteria for evaluating whether a source is trustworthy and useful for your
research.

This statement is dangerously wrong — it describes confirmation bias. Reliable research
requires engaging with sources that challenge your views, not just ones that confirm



statement: 'You
should only use
sources you
completely agree
with, because if
you disagree
with a source, it
must be
unreliable.'

What is 'lateral
reading' and how
does it help you
evaluate
sources?

How can you
check a source's
'Accuracy' —
whether the
information it
presents is
actually correct?

Why is
understanding a
source's
'Purpose’
important for
evaluating its
reliability?

A source about
nutrition makes
the claim:
"Vitamin C cures
the common
cold.' Another
source says:
'Studies show

them. Disagreeing with a source doesn't make it unreliable; it might mean your own
assumptions need examination — This statement describes confirmation bias — seeking only
information that supports what you already believe. It's one of the most common and damaging
research errors. A source that challenges your assumptions might actually be more valuable
than one that confirms them, because it forces you to think critically, examine your evidence,
and strengthen your arguments. Reliability should be judged by the CRAAP criteria (authority,
accuracy, purpose), not by whether you agree with the conclusions. The strongest research
reports acknowledge multiple perspectives: 'While Source A argues X, Sources B and C present
evidence for Y. After examining the evidence...' This shows intellectual honesty and critical
thinking.

Lateral reading means leaving the source itself to check what OTHER sources say about it
— Lateral reading is the technique used by professional fact-checkers. Instead of spending all
your time evaluating a source by reading it carefully (vertical reading), you quickly leave the
source and search for external information: Who is this author? What do other experts say
about this organization? Have these claims been verified or debunked elsewhere? Studies show
that professional fact-checkers can evaluate source credibility faster and more accurately than
professors — because professors read vertically (deeply within the source) while fact-checkers
read laterally (across the web). A source may look polished and credible on its own page but be
widely considered unreliable by experts in the field. — searching for the author's credentials, the
publisher's reputation, and whether other experts agree with the claims, rather than only
evaluating what's on the page.

Cross-reference key claims against other reliable sources, check if the source cites its own
references, look for specific evidence (data, examples, citations) rather than vague
claims, and see if the information is consistent with what experts in the field say —
Accuracy verification requires active checking, not passive trust. The most reliable method is
cross-referencing: if three independent sources agree on a fact, it's likely accurate. Also check
whether the source provides evidence for its claims — citations, data, specific examples, or
references to studies. Vague claims without evidence ('studies show...," 'experts agree...") are red
flags. Check if the source itself has a bibliography or references section — this shows the author
based their work on verifiable evidence. Finally, look for errors you CAN check (dates, names,
basic facts) — if a source gets easily verifiable facts wrong, its harder-to-check claims become
suspect.

Purpose reveals the source's motivation — a source created to inform is more likely to be
balanced than one created to sell a product, promote a viewpoint, or entertain, because
each purpose shapes how information is presented — Every source is created for a reason,
and that reason affects what information is included, excluded, or emphasized. Sources meant
to INFORM (textbooks, encyclopedias) aim for balance and accuracy. Sources meant to
PERSUADE (political sites, advocacy groups) selectively present evidence supporting their
position. Sources meant to SELL (product reviews on company sites) highlight benefits and
minimize drawbacks. Sources meant to ENTERTAIN (blogs, social media) may prioritize
engagement over accuracy. Recognizing purpose helps you understand what the source might
be leaving out or exaggerating.

The second source is more credible because it uses precise, hedged language ('may
slightly reduce duration’) that reflects the actual scientific evidence. The first source's
absolute claim (‘cures’) overstates what research has found. Credible scientific sources
use careful qualifications rather than absolute statements — The language of each claim



Vitamin C may
slightly reduce
the duration of
cold symptoms
but does not
prevent or cure
colds.' Analyze
the difference in
these claims and
determine which
is more credible.

What are 'weasel
words'in
sources, and why
should they
make you
cautious?

reveals its credibility. 'Cures the common cold' is an absolute claim that's easy to understand but
doesn't match scientific reality — decades of research show Vitamin C has a modest effect on
cold duration, not a cure. 'May slightly reduce the duration' is precise, qualified, and accurately
reflects what studies have actually found. Credible scientific sources use hedged language
because science deals in probabilities and evidence ranges, not absolutes. When a source
makes bold, absolute claims about health or science, it's often oversimplifying to sound more
convincing. Learning to recognize the difference between precise scientific language and
oversimplified popular claims is a crucial evaluation skill.

Weasel words are vague phrases that sound authoritative but actually say nothing
specific — Weasel words are linguistic sleight of hand. Phrases like 'research suggests,' 'it is
widely known,' 'experts believe,' and 'studies have shown' SOUND like they cite evidence but
actually cite nothing specific. Who are these experts? Which studies? When? Where? Without
those details, the phrases are empty. Credible sources name their sources: 'Dr. Sarah Chen's
2023 study at MIT found..." versus 'studies show..." When you encounter weasel words, treat the
claims as unverified until you find the specific evidence they vaguely reference. This is one of the
fastest ways to distinguish credible sources from unreliable ones. — like 'experts say,' 'studies
show," it is widely believed,' or 'many people think.' They create an impression of evidence
without providing any verifiable source.



4. Note-Taking and Paraphrasing

< Question (fold —)

A classmate says: 'l don't need to
cite my sources because |
paraphrased everything — | didn't
copy any exact words.' Is this
correct?

What does it mean to paraphrase
information from a source?

Which note-taking method uses a
page divided into two columns —
a narrow left column for key
words or questions and a wider
right column for detailed notes?

Design a complete note-taking
system for a research project
about the causes and effects of
deforestation. Your system should
include: the note-taking method
you would use, how you would
organize notes from multiple
sources, how you would track
which information came from
which source, and how you would
prepare your notes for writing.
Explain your reasoning for each
choice.

Why is it important to write down
the source information (author,
title, date) alongside your research
notes?

You find the same fact in three
different sources: 'The Great Wall
of China is approximately 13,170
miles long.' How should you
handle this in your notes?

You're researching the effects of
sleep on learning. Source A says

sleep helps memory consolidation.

Source B says sleep improves test

Answer

No — paraphrased ideas still need citations because the ideas came from
someone else, even if the words are your own — This is a common
misconception. Plagiarism covers both words AND ideas. Even when you
paraphrase perfectly using entirely your own language, you must still cite the
source because the ideas, facts, and arguments originated with someone else.
The only exception is common knowledge (widely known facts like 'water
freezes at 32°F").

To restate the information in your own words while keeping the original
meaning — Paraphrasing means expressing someone else's ideas in your own
words and sentence structure while preserving the original meaning. Simply
swapping a few words with synonyms is not true paraphrasing — you need to
genuinely reprocess and restate the idea.

The Cornell method — The Cornell method divides the page into a narrow left
column (cue column) for questions and key terms, a wider right column for
notes, and a summary section at the bottom. It was developed at Cornell
University and helps students organize and review their notes systematically.

A system combining a structured method (like Cornell or digital tags)
with subtopic categories (causes/effects/solutions), source tracking for
every note, and a pre-writing synthesis step that identifies patterns
across sources — An effective note-taking system addresses the entire
research-to-writing pipeline. For example: use Cornell method (or digital tool
with tagging) for structured note capture; organize by subtopic categories
(causes: logging, agriculture, urbanization; effects: biodiversity loss, climate
impact, soil erosion; solutions: reforestation, policy, sustainable practices); tag
every note with its source (author, title, page); then prepare for writing by
reviewing subtopic groups, identifying where sources agree or conflict, and
outlining your argument based on the evidence patterns. This systematic
approach prevents plagiarism, supports strong writing, and makes citation
easy.

So you can give proper credit and find the source again if needed —
Recording source information serves two essential purposes: it allows you to
give proper credit to the original authors (avoiding plagiarism), and it lets you
relocate the source if you need to verify information or find additional details
during writing.

Note the fact once and record all three sources that confirm it — When
multiple sources confirm the same fact, record it once in your notes but list all
confirming sources. This avoids duplicate notes while documenting the
corroboration — multiple sources agreeing strengthens the reliability of the
information. There's no need to average identical numbers.

Group them under a shared subtopic like 'Sleep and Academic
Performance' since they all support the same general idea from different
angles — These three notes address the same general topic (sleep's impact on



performance. Source C says
students who sleep less than 7
hours score lower on exams. How
should you organize these notes?

You're taking notes on an article
about the water cycle. The article
mentions that 'approximately 71%
of Earth's surface is covered by
water.' Should you paraphrase this
specific fact?

A student finds a powerful
sentence in their source: 'The ice
caps are not just melting — they
are collapsing at a rate that defies
our most pessimistic predictions.'
The student wants to use this in
their paper. What is the best
approach?

What is an annotated
bibliography?

A student is paraphrasing a
passage about photosynthesis.
They read the original, then cover
it up and write what they
remember in their own words.
Why is this 'cover and write'
technique effective?

What is summarizing, and how is it
different from paraphrasing?

A student writes in their paper:
'Scientists have discovered that
octopuses are incredibly intelligent
creatures that can solve puzzles,
use tools, and even escape from
enclosures.' The original source
said: 'Octopuses demonstrate
remarkable intelligence, including
puzzle-solving, tool use, and the

learning) from complementary angles — biological mechanism (memory
consolidation), behavioral outcome (test performance), and quantified
evidence (7-hour threshold). Grouping them under a shared subtopic helps
you see how they can work together to build a strong, multi-source paragraph.

No — specific statistics like exact percentages should be quoted directly
or recorded exactly, with a citation — Specific statistics, dates, and precise
measurements should be recorded exactly as stated (with a citation) rather
than paraphrased. Changing '71%' to 'about 70%' introduces inaccuracy. You
paraphrase ideas and explanations, but precise data points should be
preserved faithfully. This is not common knowledge — the exact figure
requires attribution.

Quote it directly with quotation marks and a citation, because the vivid
language is part of what makes it effective — This is a case where direct
quotation is the right choice. The sentence's power comes from its vivid
language ('not just melting — they are collapsing') and dramatic phrasing
(‘'defies our most pessimistic predictions'). Paraphrasing would lose that
rhetorical impact. Using it without quotation marks would be plagiarism, and
emotional language from expert sources can be appropriate in research.

A list of sources with a brief summary and evaluation of each one — An
annotated bibliography lists your sources (like a regular bibliography) but adds
a brief annotation for each one — typically a summary of the source's content,
an evaluation of its credibility, and a note about how it relates to your
research. It helps you keep track of your sources and think critically about each
one's value.

It forces you to process the information and express it in your own
language rather than copying the original phrasing — The 'cover and write'
technique works because it breaks the connection between the original words
and your writing. When you can't see the source, you must reconstruct the
idea from your own understanding, which naturally produces genuine
paraphrasing rather than word-swapping. This technique demonstrates true
comprehension.

Summarizing condenses the main ideas of a longer passage into a shorter
form, while paraphrasing restates a specific idea in about the same
length — Summarizing and paraphrasing are both important research skills,
but they serve different purposes. Summarizing takes a large amount of text
and distills it into its main points (much shorter than the original).
Paraphrasing restates a specific passage or idea in your own words at roughly
the same level of detail. Both use your own words and both require citations.

No — the student only replaced a few words while keeping the same
sentence structure, which is patchwork plagiarism — This is patchwork
plagiarism — the student kept the same sentence structure and only swapped
a few words ('remarkable’ — 'incredibly,' 'demonstrate' — 'have discovered'). A
true paraphrase would restructure the sentence entirely, such as: 'Research
shows that octopuses are surprisingly smart animals — they figure out puzzles,
pick up and use objects, and find ways out of sealed containers.'



ability to escape from secure
tanks.' Has the student
paraphrased correctly?

What is plagiarism?

Examine these two versions of the
same research note: Version 1:
'Monarch butterflies migrate up to
3,000 miles each fall from Canada
to central Mexico. (National
Geographic, 2024)' Version 2:
'‘Butterflies fly south for winter.'
What specific problems does
Version 2 have that would hurt the
student's research paper?

You're organizing notes from five
sources about endangered
species. Which method would be
most effective for grouping related
information?

Compare these two sets of notes
from the same source about
dolphins: Student A: 'Dolphins use
echolocation to find food. They
send out clicks and listen for
echoes. Source: Ocean Life by Dr.
Park, p. 45' Student B: 'Dolphins —
smart, live in ocean, eat fish'
Which student's notes will be
more useful when writing a
research paper?

A student reads: 'Honeybees
communicate the location of
flowers through a complex series
of movements called the waggle
dance.' Which is the best
paraphrase?

What is the difference between a
direct quote and a paraphrase in a
research paper?

Presenting someone else's words or ideas as your own without giving
credit — Plagiarism is using someone else's words, ideas, or work without
proper attribution — making it appear as if the work is your own. Using
sources is expected in research; the problem arises only when you fail to give
credit. Both direct quotes (with quotation marks and citation) and paraphrases
(with citation) are proper ways to use source material.

It's too vague (which butterflies? how far?), loses important details, and
has no source citation — Version 2 has multiple problems: it doesn't specify
which butterflies (there are thousands of species), loses the quantified
distance (3,000 miles), omits the specific route (Canada to Mexico), and has no
source citation. These omissions would make it impossible to write a specific,
well-supported paragraph or to verify the information later.

Color-coding or labeling notes by subtopic (habitat loss, poaching,
conservation efforts) regardless of which source they came from —
Organizing notes by subtopic (rather than by source) helps you see
connections across sources and prepares you for writing. Your paper will
discuss topics, not sources — so grouping notes about habitat loss from all five
sources together makes it easier to synthesize information into coherent
paragraphs.

Student A's, because they include specific details, are in the student's
own words, and record the source — Student A's notes are superior because
they contain specific factual details (echolocation mechanism), are written in
the student's own words, and include complete source information. Student
B's notes are too vague ('smart, live in ocean, eat fish') to support research
writing and lack any source attribution, making proper citation impossible.

Honeybees use a special movement pattern known as the waggle dance
to tell other bees where to find flowers — The correct answer restructures
the sentence and uses different words while keeping the same meaning. The
first distractor is a direct copy (plagiarism). The second only swaps a few
synonyms without changing the structure (patchwork plagiarism). The third
loses too much meaning by oversimplifying.

A direct quote uses the author's exact words in quotation marks, while a
paraphrase restates the ideas in your own words — A direct quote
reproduces the author's exact words inside quotation marks, while a
paraphrase restates the same ideas using entirely different words and
sentence structure. Both require citations because the ideas came from
someone else — only the form of expression differs.



Some researchers argue that
students should take notes
entirely by hand (on paper), while
others say digital note-taking tools
are more effective. What is the
strongest argument for each side?
A. Handwriting forces deeper
processing; digital tools allow easy
searching and reorganizing B.
Paper is cheaper; computers are
faster C. Teachers prefer paper;
students prefer screens D.
Handwriting is neater; typing has
spell-check

You've taken notes from eight
sources on the topic of renewable
energy. Now you need to organize
them before writing. Which
approach shows the strongest
research thinking?

What is 'common knowledge' in
research, and why does it matter
for citations?

What is the main purpose of
taking notes during research?

You're researching volcanoes and
find this passage: 'Mount Vesuvius
erupted in 79 AD, burying the
Roman cities of Pompeii and
Herculaneum under volcanic ash.
The eruption killed an estimated
2,000 people.' What information
should you include in your notes?

When should you use a direct
quote instead of paraphrasing in
your research paper?

A. Handwriting forces deeper processing; digital tools allow easy
searching and reorganizing — Research suggests handwriting forces
students to process and condense information (since you can't write as fast as
you type), leading to better comprehension. Digital tools offer practical
advantages like searchability, easy reorganization, and linking. The strongest
arguments focus on learning outcomes and research utility, not cost,
preference, or surface features.

Grouping notes by subtopic (solar, wind, hydroelectric, policy), identifying
where sources agree or disagree, and noting gaps where more research is
needed — The strongest approach involves active analysis: grouping by
subtopic prepares your paper's structure, identifying agreement and
disagreement among sources shows critical thinking, and noting gaps reveals
where additional research might be needed. This transforms raw notes into a
framework for writing.

Common knowledge is information widely known and easily verified by
many sources, and it does not need a citation — Common knowledge refers
to facts that are widely known, accepted, and easily verified across many
sources — such as 'The Earth orbits the Sun' or 'George Washington was the
first U.S. president.' These don't need citations. However, common knowledge
is NOT based on what you personally already knew — it's about what's
generally known in the community. When in doubt, cite it.

To record important information and keep track of where it came from —
Effective note-taking captures key information in your own words while
recording the source. This helps you organize your thinking and properly
attribute ideas when writing your final piece.

The key facts (what erupted, when, what cities were affected, estimated
deaths) plus the source citation — Effective research notes capture the key
facts relevant to your topic — in this case, the volcano name, date, affected
cities, and casualty estimate. Notes should be in your own words (not copied
verbatim) and always include the source citation so you can give credit later.

When the exact wording is important, memorable, or says something
better than you could rephrase it — Direct quotes are best used
strategically: when the original wording is particularly powerful or precise,
when an expert's exact words carry special authority, or when rephrasing
would lose important nuance. Most of a research paper should be
paraphrased — overusing quotes makes it seem like you haven't processed
the information yourself.



5. Comparing Multiple Sources

< Question (fold —)

You're researching the effects of
social media on teens. You find a
study funded by a social media
company that concludes 'social
media has minimal negative
effects on teen mental health.’
How should this funding source
affect your evaluation?

You find two scientific studies on
whether video games affect
attention span. Study A (100
participants, 2010) found no
effect. Study B (2,500
participants, 2023) found a small
negative effect. How should you
evaluate the relative strength of
these studies?

Some researchers argue that you
should always seek out sources
that challenge your initial
hypothesis. Others argue this can
lead to 'false balance' — giving
equal weight to well-supported
and poorly-supported positions.
When is seeking opposing
sources valuable, and when
might it be misleading?

You're comparing coverage of a
new environmental law: Source A
(environmental group): Focuses
on how the law protects
endangered habitats Source B
(industry trade group): Focuses
on job losses and economic costs
Source C (university research
center): Analyzes both
environmental benefits and
economic trade-offs Which
source would be most useful as
your primary source, and why?

Design a source comparison
strategy for a research project on

Answer

The funding creates a potential conflict of interest that warrants extra
scrutiny — Industry-funded research creates a conflict of interest — the funder
benefits from positive results. However, this doesn't automatically invalidate the
findings. The appropriate response is increased scrutiny: examine the
methodology carefully, look for independent studies that confirm or contradict
the results, and note the funding source in your paper. If independent research
consistently reaches different conclusions, the funded study should be viewed
with greater skepticism. — check whether the methodology is sound and
whether independent studies reach similar conclusions.

Consider both the sample size (Study B is larger and more statistically
powerful) and the recency (Study B reflects more current gaming habits) —
When evaluating conflicting studies, consider multiple factors: Study B's larger
sample (2,500 vs 100) gives it more statistical power to detect small effects. Its
recency (2023 vs 2010) means it reflects current gaming technology and habits.
However, neither factor automatically wins — you should also consider
methodology, peer review status, and whether the studies measured the same
thing. A thoughtful researcher would discuss both studies and explain why their
conclusions differ.

Seeking opposing sources is valuable when there's genuine scientific or
scholarly debate, but misleading when it creates false equivalence
between well-established evidence and fringe positions — This is one of the
most nuanced challenges in research. Seeking challenge is essential when
experts genuinely disagree (e.g., best approaches to education policy). But 'both
sides' thinking becomes harmful when it equates well-supported science with
fringe claims (e.g., climate science vs. denial). The key test: Is there legitimate
scholarly debate? If so, engage opposing views seriously. If the 'opposition’ lacks
credible evidence, acknowledging it as a minority position is sufficient — you
don't owe equal space to unsupported claims.

Source C, because it examines both sides of the issue, giving you a more
complete foundation for your research — Source C makes the best primary
source because it examines both environmental and economic dimensions,
providing a comprehensive foundation. Sources A and B are still valuable as
supplementary sources that provide deeper detail on specific aspects — but
their advocacy positions mean they emphasize information that supports their
goals. Starting with the most balanced source helps you build a framework,
then add depth from specialized sources.

A strategy that includes academic research on outcomes, data from
schools that have tried it, perspectives from
students/parents/teachers/administrators, acknowledges the debate is
genuine, and plans to present disagreements transparently rather than



the question: 'Should your school
adopt a four-day school week?'
Your strategy should explain:
what types of sources you would
seek, how many and why, how
you would ensure perspective
diversity, and how you would
handle sources that disagree.
Explain your reasoning.

Examine how Source A and
Source B cover the same topic —
the discovery of penicillin: Source
A (science textbook): 'Alexander
Fleming discovered penicillin in
1928 when he noticed mold
killing bacteria in a Petri dish.'
Source B (history of medicine
book): 'Fleming's observation was
just the beginning. Howard Florey
and Ernst Boris Chain spent a
decade developing penicillin into
a usable drug, a contribution
often overlooked in popular
accounts.' What does comparing
these sources reveal?

Why is it important to consult
multiple sources when
researching a topic?

You notice that three of your five
sources all cite the same original
study as evidence. What does this
pattern tell you?

What does it mean when two
sources 'corroborate' each other?

hiding them — A strong source comparison strategy for this topic would
include: (1) Academic research — studies measuring academic outcomes,
attendance, and well-being at four-day schools; (2) Case studies — reports from
districts that have implemented four-day weeks (real-world data); (3)
Stakeholder perspectives — student, parent, teacher, and administrator
viewpoints (affected communities); (4) Economic analysis — cost savings data
and childcare impact; (5) Perspective diversity — rural vs urban districts,
different socioeconomic contexts. Aim for 8-12 sources across these categories.
Since this is a genuine policy debate with legitimate arguments on both sides,
present disagreements transparently and evaluate the strength of evidence
behind each position rather than cherry-picking for one conclusion.

Source B adds crucial context that Source A oversimplifies — the discovery
was not a single moment but a long process involving multiple scientists —
This comparison reveals how simplification in one source can create an
incomplete picture. Source A isn't wrong — Fleming did observe the mold — but
it implies the discovery was a simple eureka moment. Source B adds the crucial
context of years of development work by Florey and Chain. Together, they tell a
more complete and accurate story than either alone. This is why comparing
sources is powerful: it reveals what each one emphasizes and what it leaves out.

Different sources may offer different perspectives, evidence, or details
that give you a more complete understanding — Multiple sources are
essential because each offers a unique combination of perspective, evidence,
and emphasis. One source might provide statistics while another shares
personal accounts; one might focus on causes while another explores solutions.
Together, they create a richer, more accurate understanding than any single
source could provide.

Your evidence base may be narrower than it appears — three sources are
relying on one original study, so you should find that study and look for
additional independent evidence — This is an important pattern to recognize:
when multiple secondary sources all cite the same original study, they aren't
providing independent corroboration — they're all echoing the same evidence.
Your actual evidence base is one study, not five sources. You should: (1) find
and read the original study, (2) evaluate its methodology directly, and (3) search
for additional independent studies to see if others have confirmed or
challenged its findings.

They support or confirm the same information independently —
Corroboration means that independent sources confirm the same information.
When two sources that didn't copy from each other reach the same conclusion
or report the same facts, this strengthens the reliability of that information.
Corroboration is one of the most powerful tools researchers have for evaluating
truth claims.



A student's research paper
includes this sentence: 'According
to Source A, wolves are
dangerous predators. However,
according to Source B, wolves are
actually important for
ecosystems.' What is wrong with
this approach to using multiple
sources?

When comparing sources, what is
the difference between a
source's 'perspective’ and its
'bias"?

You're comparing three sources
about the moon landing: Source
A: A NASA archive (primary
documents from 1969) Source B:
A history textbook (published
2020) Source C: A conspiracy
theory website Which
combination would give you the
most balanced and reliable
research?

A student finds that Source A
says the Titanic had 2,224
passengers and crew, while
Source B says it had 2,208. What
should the student do?

You've found four sources about
coral reef decline: Source A: Peer-
reviewed scientific study (2023)
Source B: National Geographic
article (2022) Source C: Blog post
by a scuba diving instructor
(2024) Source D: Government
environmental report (2023) A
classmate says you should rank
them from most to least reliable
and only use the top two. What's
a better approach?

It presents sources in isolation rather than synthesizing them — This is the
classic 'ping-pong' or 'source-by-source' pattern that fails to synthesize. The
student presents each source's claim in isolation without integrating them. A
synthesis would be: 'While wolves can pose risks to livestock (Source A), their
role as apex predators is crucial for maintaining healthy ecosystems through
trophic cascades (Source B) — a tension that wildlife management policies must
navigate.' Both facts coexist, and the researcher's job is to show how they
relate. — the student should integrate the ideas to show how both facts can be
true simultaneously.

Perspective is the viewpoint shaped by a source's background and
position; bias is when that viewpoint leads to unfair or misleading
presentation of information — Every source has a perspective — a viewpoint
influenced by the author's background, expertise, culture, and position. This is
natural and often valuable (a marine biologist's perspective on ocean health is
informed by expertise). Bias becomes a problem when perspective leads to
unfair treatment of evidence: ignoring contradicting data, using misleading
framing, or presenting opinion as fact. Perspective is inevitable; bias is a flaw in
reasoning.

Sources A and B — the primary documents provide firsthand evidence and
the textbook provides scholarly historical context — Balanced research
means consulting credible sources with different strengths — not giving equal
weight to unreliable claims. The NASA archive provides primary evidence
(firsthand documentation), and the history textbook offers expert analysis with
scholarly review. The conspiracy website fails basic credibility standards
(CRAAP). 'Balance' in research means multiple credible perspectives, not
including every possible viewpoint regardless of evidence.

Note both figures, check which source provides its methodology or
primary documentation, and acknowledge the discrepancy in their paper
if both are from credible sources — Small discrepancies in historical data are
common and reflect different counting methods (did they include stowaways?
crew who joined at different ports?). A strong researcher investigates why the
numbers differ, evaluates which source provides better documentation, and
transparently acknowledges the discrepancy in their paper. Averaging is
mathematically meaningless here, and acknowledging uncertainty actually
demonstrates sophisticated research skills.

Evaluate each source's strengths and use them for different purposes —
Rather than ranking and discarding, consider what each source uniquely
contributes. The peer-reviewed study provides rigorous data, National
Geographic offers accessible scientific context, the scuba instructor provides
eyewitness observations (a form of primary evidence), and the government
report addresses policy dimensions. Each fills a different role. The key is to use
each source for what it does best while being transparent about each source's
limitations.



You're writing about the
extinction of the dodo bird.
Source A focuses on Dutch sailors
hunting them. Source B
emphasizes introduced
predators (rats, pigs) destroying
eggs. Source C highlights habitat
destruction. Rather than
choosing one cause, how should
you use all three?

When two sources present
genuinely conflicting conclusions
that can't be explained by
different definitions or methods,
what should a researcher do?

You're researching school start
times and find these three
sources: Source A (medical
journal): 'Adolescent circadian
rhythms shift later, making early
start times biologically
inappropriate.' Source B (school
administrator): 'Changing start
times would disrupt bus
schedules, after-school activities,
and parent work arrangements.’
Source C (student survey): '78%
of students reported feeling tired
during first-period classes.' How
do these sources relate to each
other?

What is the 'information gap'
concept, and why is identifying
gaps valuable in research?

Source A (a news article) says
deforestation in the Amazon
decreased by 15% last year.
Source B (a conservation
organization report) says
deforestation actually increased
when you include areas that were
degraded but not fully cleared.

Synthesize them to argue that extinction resulted from multiple
interacting factors — hunting, invasive species, and habitat loss — with
each source contributing part of the picture — This is a perfect opportunity
for synthesis. Rather than presenting three separate 'theories,' recognize that all
three factors likely worked together — hunting reduced the adult population,
invasive species destroyed the next generation, and habitat loss eliminated safe
breeding areas. The synthesized argument (multiple interacting causes) is
stronger and more accurate than any single source's emphasis. This is what
moving beyond 'Source A says... Source B says...' looks like in practice.

Present both conclusions fairly, evaluate the strength of evidence behind
each, and explain to the reader why the disagreement exists — When
credible sources genuinely disagree, the worst thing a researcher can do is
pretend the disagreement doesn't exist. Instead, present both positions fairly,
evaluate the quality of evidence supporting each, and offer your analysis of why
they diverge. This demonstrates intellectual honesty and critical thinking — two
of the most valued skills in research. Ignoring contradictory evidence is a form
of cherry-picking.

They offer complementary perspectives — biological evidence, practical
considerations, and student experience — that together paint a fuller
picture — These sources are complementary, not contradictory. The medical
journal provides biological evidence (WHY later starts are better for teens), the
administrator identifies practical barriers (WHY change is difficult), and the
student survey provides experiential data (WHAT students actually feel). A
strong research paper would weave all three together to present a complete,
nuanced analysis of the issue.

An information gap is an aspect of your topic that your current sources
don't adequately cover, which tells you where additional research is
needed — Information gaps are aspects of your topic that your current sources
don't address. Identifying them is valuable because it shows you where your
understanding is incomplete and guides your next research steps. For example,
if your sources on school lunch nutrition all focus on elementary schools, you've
found a gap — what about middle school? — that needs filling. Recognizing
gaps is a sign of mature research thinking.

Investigate why the numbers differ — they may be measuring different
things — This is a case where apparent disagreement actually reflects different
definitions and measurement methods. The news article counts only fully
cleared forest, while the conservation report includes degraded areas. Rather
than choosing one over the other, a skilled researcher recognizes that both can
be accurate — they're measuring different things. Acknowledging this nuance



How should you handle this
apparent disagreement?

You're researching whether
homework improves student
learning. You find a meta-analysis
(a study that combines results
from many smaller studies). Why
might a meta-analysis be
particularly valuable when
comparing sources?

A research paper about climate
change adaptation strategies
uses the following source
distribution: 8 sources from
environmental organizations, 1
source from a government
agency, and 0 sources from
affected communities or local
governments. What problem
does this create?

What is a 'synthesis' in research
writing?

You're reading two accounts of
the same historical event — the
Boston Tea Party: Source A
(written by a British official in
1773): Describes it as 'a criminal
act of destruction by lawless
colonists' Source B (written by
Samuel Adams in 1773):
Describes it as 'a necessary act of
resistance against tyrannical
taxation' Does the fact that they
disagree mean one of them is

lying?

What is 'triangulation’ in
research?

strengthens your research. Total clearing vs. clearing plus degradation.

It systematically combines evidence from many studies, revealing overall
patterns that individual studies might not show — A meta-analysis
aggregates results across many studies, which helps identify overall trends even
when individual studies show different results. For example, if 15 of 20 studies
show homework helps and 5 show it doesn't, the meta-analysis reveals the
overall pattern. However, meta-analyses aren't perfect — their quality depends
on which studies they include and how they weight them.

The paper has a perspective imbalance — it over-represents
environmental advocacy viewpoints while missing the practical
experiences of communities actually implementing adaptation strategies
— This source set has a significant perspective gap. Environmental
organizations provide valuable scientific and policy analysis, but affected
communities and local governments offer irreplaceable practical perspectives
— what strategies actually work on the ground, what barriers communities face,
and what unintended consequences arise. Strong research includes diverse
source types to capture the full complexity of an issue. Over-reliance on any
single type of source, regardless of its quality, limits your understanding.

Combining information from multiple sources to create a new, integrated
understanding of a topic — Synthesis means weaving together ideas from
multiple sources to build an integrated understanding that's greater than any
single source alone. Instead of writing 'Source A says X, Source B says Y,'
synthesis creates connections: 'While the biological evidence (Source A)
supports later start times, implementation faces practical barriers (Source B)
that student experiences (Source C) suggest are worth overcoming.' Synthesis is
the hallmark of strong research writing.

Not necessarily — each writer had a different perspective shaped by their
political position, and both accounts reveal something true about how the
event was perceived — Both accounts are primary sources that reveal genuine
perspectives of the time — the British official genuinely saw property
destruction, and Adams genuinely felt it was justified resistance. The
disagreement isn't about who's 'lying' but about how perspective shapes
interpretation. A skilled researcher uses both accounts to understand the
complexity of the event: the same action was genuinely seen as criminal by one
side and heroic by the other. This richness is why historians value multiple
primary sources.

Using three or more different types of sources or methods to verify
information and strengthen conclusions — Triangulation means verifying
information using multiple independent sources or methods — much like how
GPS uses three satellites to pinpoint a location. For example, confirming a
historical event through a primary document, an eyewitness account, and
archaeological evidence. When different types of sources independently
support the same conclusion, that conclusion is much more trustworthy.



What is a 'source matrix' or
‘comparison chart,' and how does
it help with multi-source
research?

A table that maps sources against subtopics or research questions,
showing which sources address which aspects of your topic — A source
matrix creates a visual overview of your research landscape. Sources go across
the top; subtopics or research questions go down the side. You fill in cells with
checkmarks or brief notes showing what each source covers. This reveals: which
subtopics have strong multi-source support, which have gaps needing more
research, and where sources overlap or diverge. It's a powerful planning tool
before writing.



6. Synthesizing Evidence

< Question (fold —)

You have evidence from three
sources about the benefits of
reading aloud to children: Source A:
Children read to daily score 15%
higher on vocabulary tests Source
B: Read-aloud sessions strengthen
parent-child bonding Source C:
Early read-aloud exposure
correlates with a love of reading in
later years How would you
synthesize this evidence into a
single claim?

Evaluate this student's synthesis
attempt: 'Dolphins are intelligent
animals. According to Source A,
dolphins can learn tricks. Source B
says dolphins communicate with
each other. In conclusion, dolphins
are smart.' What specific
improvements would make this a
true synthesis?

What is the 'so what?' test in
research writing?

What is the difference between
'evidence' and 'reasoning'in a
research argument?

What is the relationship between a
claim, evidence, and reasoning in a
research argument?

Answer

Reading aloud to children produces interconnected benefits — building
vocabulary, strengthening family bonds, and fostering lifelong reading
habits — making it one of the most impactful educational practices
parents can adopt — The synthesis creates a claim that none of the
individual sources make: that reading aloud is 'one of the most impactful
educational practices' because its benefits span multiple dimensions
(cognitive, emotional, behavioral). The first distractor just lists sources without
connecting them. The second is too vague. The third focuses on only one
source's finding. Effective synthesis identifies the bigger picture that emerges
from combining evidence.

Add a specific claim, explain HOW the evidence demonstrates
intelligence (reasoning), connect the sources to each other, and specify
what kind of intelligence the evidence reveals — This attempt has the raw
materials but lacks synthesis. Improvements needed: (1) A specific claim —
what KIND of intelligence? ('Dolphins demonstrate both cognitive flexibility
and social intelligence'); (2) Reasoning — trick-learning shows problem-solving
ability; communication shows social cognition; (3) Connection — these two
abilities TOGETHER suggest a type of intelligence similar to primates; (4)
Significance — this has implications for how we treat dolphins in captivity. The
current version is a list with a vague conclusion, not a synthesized argument.

It checks whether your paper explains why your findings matter — The
'so what?' test pushes you beyond simply reporting findings to explaining
their significance. After presenting your synthesized evidence, ask yourself:
'Why does this matter? What are the implications? Who should care and why?'
For example, showing that homework has minimal impact on elementary
learning becomes significant when you connect it to the implication: schools
could reclaim that time for more effective activities like reading or play. —
asking 'Why should the reader care about this?'.

Evidence is the factual information from sources (data, quotes,
examples); reasoning is YOUR explanation of how that evidence
supports your claim — Evidence and reasoning serve different functions.
Evidence provides factual support — statistics, expert quotes, research
findings. Reasoning is your intellectual contribution — the analysis explaining
HOW and WHY that evidence supports your specific claim. Without reasoning,
evidence just sits there; the reader must figure out the connection. Reasoning
is where you demonstrate critical thinking by explicitly connecting evidence to
your argument.

The claim states your position, evidence provides supporting facts from
sources, and reasoning explains how the evidence supports the claim —
The CER (Claim-Evidence-Reasoning) framework is fundamental to research
writing. The claim states your position, evidence provides factual support
from credible sources, and reasoning is the crucial bridge that explains HOW
and WHY the evidence supports the claim. Many students include claims and



You're writing a research paper
about whether zoos are ethical. You
have sources supporting zoos
(conservation, education, research)
and sources criticizing them (animal
welfare, natural behavior
restriction). How should you
structure your synthesis?

You're synthesizing evidence about
the causes of the American
Revolution. Source A emphasizes
economic factors (taxation). Source
B emphasizes philosophical factors
(Enlightenment ideas about rights).
Source C emphasizes social factors
(growing colonial identity). A
student asks: 'Which one is the
REAL cause?' What is the best
response?

What is a 'claim' in research
writing?

What is the purpose of a 'works
cited' or 'references' page at the
end of a research paper?

You're writing a conclusion for a
research paper about renewable
energy adoption. Which approach
best synthesizes your entire paper's
argument?

A student writes: 'Although some

evidence but skip reasoning — which is like presenting puzzle pieces without
showing how they fit together.

Organize by theme (conservation, animal welfare, education) and within
each theme, synthesize supporting and opposing evidence to build a
nuanced argument — Thematic organization is the strongest approach for
synthesis because it allows direct comparison of evidence within each
subtopic. For example, under 'conservation,' you can synthesize evidence that
zoos have saved species from extinction alongside critiques that zoo
conservation programs are too small-scale. This creates rich, nuanced
analysis. The pro/con split structure leads to ping-pong writing, and
alternating every sentence creates chaos.

Historical events rarely have a single cause — the Revolution resulted
from the interaction of all three factors, and synthesis means showing
how they reinforced each other — This question reveals a common
misconception: that complex events have single, simple causes. Synthesis is
the tool for handling this complexity. Rather than choosing one 'real' cause,
show how economic grievances (taxation) were amplified by philosophical
frameworks (Enlightenment rights theory) and enabled by social conditions
(emerging colonial identity). The synthesis argument is stronger than any
single-cause argument because it more accurately reflects historical reality.

A statement that takes a position or makes an argument that can be
supported with evidence — A claim is an arguable statement — a position
the researcher takes based on their analysis of the evidence. Unlike a fact
(which is verifiable and agreed upon), a claim requires support. For example,
'Wolves were reintroduced to Yellowstone in 1995' is a fact, but 'Wolf
reintroduction has been the most effective wildlife management decision in
Yellowstone's history' is a claim that needs evidence.

To provide complete source information so readers can locate and verify
every source you used, supporting the transparency and credibility of
your research — A works cited page serves the core research values of
transparency and verifiability. It provides enough information for any reader
to find and verify the sources you used. This supports academic integrity
(you're accountable for your evidence), enables further research (readers can
explore your sources), and demonstrates the breadth and quality of your
evidence base. It should only include sources actually cited in the paper, not
everything you read.

Revisit your main claim with the weight of accumulated evidence,
address the most significant counterclaim one final time, and explain
the broader implications of your findings — An effective research
conclusion synthesizes the entire paper's argument. It returns to the main
claim, now strengthened by all the evidence presented, addresses the
strongest counterargument one final time (showing confidence in your
position), and — crucially — explains the broader implications: What should
happen next? Why does this matter beyond the paper? New evidence should
never appear in the conclusion, and simply repeating the introduction
suggests your thinking hasn't developed.



argue that video games cause
aggression (Thompson, 2019), a
comprehensive meta-analysis of 28
studies found no significant causal
link between gaming and real-world
violent behavior (Ferguson, 2021).
This suggests that the relationship
is more nuanced than popular
media portrays.' Identify the
components of this argument.

A student's thesis statement reads:
'This paper is about the effects of
climate change on polar bears."
What would make this a stronger,
more synthesis-ready thesis?

Read these two versions of the
same argument: Version A: 'Recess
improves student behavior. Smith
(2022) found that schools with daily
recess had 30% fewer discipline
referrals.' Version B: 'Recess
improves student behavior. Smith
(2022) found that schools with daily
recess had 30% fewer discipline
referrals. This suggests that
physical activity and unstructured
social time help students regulate
their energy and emotions,
reducing disruptive behavior in the
classroom." What does Version B
include that Version A lacks?

What is an 'evidence sandwich'
(also called a 'quote sandwich') in
research writing?

You need to write a synthesis
paragraph using these three pieces
of evidence about plastic pollution:
1. 8 million tons of plastic enter
oceans annually (Ocean

Counterclaim (Thompson's position), evidence (Ferguson's meta-
analysis), and reasoning (the relationship is more nuanced than
portrayed) — This passage demonstrates skilled argumentative writing:
'Although some argue..." introduces the counterclaim (video games cause
aggression), 'a comprehensive meta-analysis... found...' provides counter-
evidence (no causal link in 28 studies), and 'This suggests...' offers reasoning
(the popular narrative oversimplifies a complex relationship). The student
engages with opposition rather than ignoring it, uses strong evidence to
respond, and draws a nuanced conclusion.

'Climate change threatens polar bear survival through three
interconnected mechanisms — sea ice loss, prey scarcity, and increased
human contact — requiring urgent coordinated conservation action' —
The strong thesis is specific (names three mechanisms), structured (previews
the paper's organization), arguable (claims coordinated action is needed), and
synthesis-ready (invites integration of multiple source types). The original is a
topic announcement, not a thesis. The distractors are either too vague ('bad’),
descriptive rather than argumentative ('many scientists have studied"), or
oversimplified (‘'endangered because of global warming'). A strong thesis
serves as a roadmap for both writer and reader.

Reasoning — it explains WHY the evidence (fewer referrals) supports the
claim (recess improves behavior) — Version B adds reasoning — the crucial
bridge between evidence and claim. The third sentence explains the
mechanism: WHY physical activity and social time lead to fewer discipline
problems (energy regulation, emotional regulation). Without this reasoning,
the reader must make the logical connection themselves. With it, the
argument is complete: claim (recess improves behavior) — evidence (30%
fewer referrals) — reasoning (physical activity helps students self-regulate).

A three-part structure: introduce the evidence with context, present the
evidence (quote or paraphrase), then explain its significance to your
argument — The evidence sandwich ensures evidence is properly integrated,
not just dropped in. The top slice introduces and contextualizes the evidence
('According to marine biologist Dr. Chen, who studied the reef for 15 years...").
The filling presents the evidence itself (quote or paraphrase with citation). The
bottom slice is your analysis — explaining what the evidence means for your
argument ('This long-term perspective reveals that..."). Without the
surrounding analysis, evidence lacks context and purpose.

Connect them to show how plastic pollution creates a chain of
consequences — from massive ocean input to water supply
contamination to wildlife mortality — demonstrating a system-wide
crisis — The strongest synthesis connects these statistics into a narrative:
massive amounts of plastic enter the ocean (scale) — it breaks down into



Conservancy) 2. Microplastics found
in 83% of tap water samples
worldwide (Orb Media) 3. Sea
turtles that ingest plastic have a
50% mortality rate (University of
Queensland) Which approach
produces the strongest synthesis?

When synthesizing evidence, why is
it important to acknowledge the
limitations of your sources?

What is a 'counterclaim' in research
writing, and why should you include
one?

Read this synthesis paragraph:
'Several factors contribute to
honeybee population decline.
Pesticide exposure weakens bees'
immune systems (Johnson, 2022),
while habitat loss reduces the
diversity of available flowers (Chen,
2023). These stressors compound
each other — bees already
weakened by pesticides are less
able to travel the longer distances
required when nearby habitat is
destroyed (Rivera, 2023).' What
makes this an effective synthesis
rather than just a summary?

Which of these is the strongest
claim for a research paper about
school uniforms?

microplastics that pervade even tap water (pervasiveness) — it kills wildlife
that encounters it (consequence). This shows a system-wide crisis rather than
three disconnected facts. For example: 'The 8 million tons of plastic entering
oceans annually doesn't simply disappear — it fragments into microplastics
now found in 83% of global tap water, and for wildlife like sea turtles,
ingestion carries a 50% mortality rate, revealing how plastic pollution
cascades through entire ecosystems.'

It demonstrates critical thinking, builds reader trust, and prevents your
argument from appearing stronger than the evidence actually supports
— Acknowledging source limitations is paradoxically a strength. It shows
you've thought critically about your evidence rather than accepting it
uncritically. For example: 'While Johnson's study supports this claim, it only
examined urban schools, so the finding may not apply to rural settings.' This
honesty builds trust — readers know you're presenting evidence fairly. It also
demonstrates that you understand the boundaries of what your evidence can
prove.

A counterclaim is an opposing argument that you acknowledge and then
address with evidence, which strengthens your paper by showing you've
considered other perspectives — A counterclaim acknowledges and
addresses opposing arguments. Including one actually strengthens your
paper because it demonstrates that you've considered multiple perspectives
and can defend your position against challenges. The structure is:
acknowledge the opposing view fairly, then explain why your evidence is
more compelling or why the counterclaim has limitations. This shows
intellectual honesty and rigorous thinking.

It connects three sources to build a unified argument about
compounding factors, showing how the sources' findings relate to each
other — This paragraph demonstrates true synthesis by connecting sources
to build a larger argument. The first two sentences introduce individual
findings, but the third sentence is the synthesis — it shows how the sources'
findings interact (‘'compound each other"). Rivera's 2023 finding explicitly
bridges Johnson's and Chen's work. The paragraph argues something none of
the individual sources said alone: that the combination of stressors is worse
than either one individually.

School uniforms reduce visible socioeconomic differences but have no
measurable impact on academic performance, making them a social
tool rather than an educational one — The correct answer is the strongest
claim because it's specific (addresses two dimensions — social and academic),
arguable (someone could disagree), evidence-based (implies research
findings), and nuanced (acknowledges a benefit while questioning another).
'School uniforms are good' is too vague, 'Many schools have adopted..."is a
fact not a claim, and 'This paper will discuss..." is an announcement, not an
argument.



Some researchers argue that
synthesis is the most important skill
in research because it transforms
you from a 'reporter' into a
'thinker.' Others argue that finding
reliable sources is actually more
important because synthesis is
worthless if built on unreliable
evidence. Which position do you
find more convincing, and why?

You've finished your research and
have strong evidence supporting
your original claim. But you also
found one credible source that
partially contradicts your position.
What should you do?

A student's research paragraph
reads: 'Dogs are the most popular
pets. According to the AVMA, 48
million households own dogs. The
AKC reports over 200 recognized
breeds. PetMD states that dogs
need regular exercise.' What is the
fundamental problem with this
paragraph?

What role do 'transition words and
phrases' play in synthesis writing?

Design a complete synthesis
paragraph about the following
research question: '"How does
music education benefit students
beyond musical skills?" Use these
three evidence sources: Source A
(University study): Students in
music programs scored 12% higher
on math assessments Source B
(Neuroimaging research): Playing
instruments strengthens neural
connections between brain
hemispheres Source C (Teacher

Both skills are essential and interdependent — reliable sourcing
provides the foundation, but synthesis is what creates meaning from
raw evidence; neither has value without the other — This is a question
designed to test whether you recognize false dichotomies. Both skills are
essential and interdependent: reliable sources provide trustworthy evidence
(the building blocks), while synthesis creates meaning from that evidence (the
architecture). A researcher who finds excellent sources but can't synthesize
them produces a summary, not an argument. A researcher with brilliant
synthesis skills building on unreliable evidence produces convincing
nonsense. The strongest position recognizes their complementary nature.

Incorporate it as a counterclaim in your paper, explain why your
position remains stronger despite this evidence, or adjust your claim to
account for the complexity — Encountering evidence that challenges your
position is a normal and valuable part of research. You have three honest
options: (1) Include it as a counterclaim and explain why your evidence is
more compelling, (2) Adjust your claim to be more nuanced (e.g., 'in most
cases' rather than 'always'), or (3) If the contradicting evidence is very strong,
revise your position — which shows genuine critical thinking. Hiding
contradictory evidence is intellectually dishonest and weakens your credibility
if discovered.

It's a collection of unrelated facts from different sources with no
connecting argument or synthesis — it doesn't build toward any point —
This paragraph is a 'fact dump' — individual facts dropped in sequence
without any connecting argument. The number of households, the number of
breeds, and the need for exercise are unrelated facts that don't build toward
a coherent point. Synthesis requires a claim that ties the evidence together.
For example: '"America's deep attachment to dogs is reflected in the scale of
ownership — 48 million households — and the remarkable diversity of breeds
developed to match different lifestyles.'

They signal the relationship between ideas from different sources —
Transition words and phrases are the connective tissue of synthesis writing.
They explicitly signal how ideas relate: 'similarly' shows agreement between
sources, 'however' introduces contradiction, 'as a result' shows cause-effect,
and 'furthermore' adds supporting evidence. Without transitions, readers
must guess how your sources connect. With them, your synthesis guides
readers through your argument logically. — showing agreement, contrast,
cause-effect, or addition.

A paragraph with a unifying claim (music education produces cognitive,
neurological, and social benefits), integrated evidence from all three
sources connected by reasoning (the brain changes explain the
academic gains, while collaborative music-making builds social skills),
and implications (schools cutting music programs may be undermining
overall academic achievement) — A complete synthesis paragraph might
read: 'Music education produces benefits that extend far beyond musical
proficiency, strengthening students' cognitive, neurological, and social
development. Neuroimaging research shows that playing instruments
physically strengthens neural connections between brain hemispheres
(Source B), which may explain why students in music programs score 12%
higher on math assessments (Source A) — the enhanced neural connectivity



survey): 89% of music teachers
report improved student
collaboration and self-discipline
Your paragraph should include a
claim, evidence from all three
sources, reasoning connecting the
evidence, and a 'so what?'
statement about the implications.

What is the difference between a
'report' and a 'research argument'?

supports the mathematical reasoning and pattern recognition that both
disciplines share. Beyond academics, 89% of music teachers report that
ensemble work improves students' collaboration and self-discipline (Source
C), skills that transfer to every classroom and workplace. These converging
lines of evidence suggest that schools cutting music programs to focus on
'core subjects' may inadvertently undermine the very academic achievement
they're trying to protect.’

A report presents information objectively without taking a position,
while a research argument uses evidence to support a specific claim or
thesis — Reports and research arguments serve different purposes. A report
collects and presents information neutrally: 'Three types of renewable energy
are solar, wind, and hydroelectric.' A research argument takes a position and
defends it with evidence: 'Solar energy should receive the largest share of
renewable energy investment because..." Both require research, but the
argument adds the crucial element of the researcher's analysis and position.
Most academic research writing is argumentative.



7. Advanced Source Evaluation

< Question (fold —)

What is 'astroturfing' in
the context of information
evaluation?

What is 'peer review' in
academic publishing, and
what are its strengths and
limitations?

A social media post shows
a graph claiming that
crime has skyrocketed.
Upon closer inspection,
you notice the y-axis starts
at 95 instead of 0, making
a small increase (from 97
to 103 incidents) look
dramatic. What
misleading technique is
this?

You encounter a website
with the URL
'WorldHealthOrganization-
News.com' (note the
hyphens). The site uses
WHO's logo and publishes
articles about health. How
can you determine if this
is an official WHO source?

What is the 'SIFT' method
for evaluating online
information?

Answer

Creating the false impression of grassroots public support for a position, often
through coordinated fake accounts, paid commenters, or manufactured
campaigns — Astroturfing (named after AstroTurf — fake grass) creates the illusion of
organic public support. Examples include: companies creating fake review accounts,
political groups running networks of social media bots, and organizations paying
people to attend rallies or write letters to editors. For researchers, astroturfing means
that apparent public consensus or popular support might be manufactured. Detecting
it requires checking whether 'many people' expressing the same opinion are genuine
independent voices or a coordinated campaign.

Peer review means other experts evaluate a paper before publication, catching
errors and improving quality — but it's not perfect: it can be slow, biased toward
established ideas, and doesn't guarantee correctness — Peer review is the gold
standard of academic quality control: before publication, independent experts in the
field evaluate a paper's methodology, analysis, and conclusions. Its strengths include
catching errors, challenging assumptions, and improving clarity. Its limitations include:
bias toward conventional thinking (novel ideas may be rejected), variability in reviewer
quality, slowness (months to years), inability to detect well-disguised fraud, and the
replication crisis (many peer-reviewed findings don't replicate). Peer review is valuable
but should be understood as one quality signal among many, not an infallibility
guarantee.

A truncated y-axis — manipulating the scale of a graph to exaggerate the visual
appearance of a trend — A truncated y-axis is a common data visualization trick. By
starting the axis at 95 instead of 0, a modest increase from 97 to 103 (about 6%)
appears as a dramatic spike visually. If the axis started at 0, the same data would show
a nearly flat line. The data isn't falsified — the presentation is manipulated. Always
check axis scales on graphs, especially those shared on social media or used in
advocacy. This technique exploits the fact that most people react to the visual shape
rather than reading the numbers.

Check the official WHO domain (who.int), use lateral reading to see if credible
sources link to this site, and verify through WHO's official social media channels
— This is a classic domain impersonation tactic. The real WHO uses who.int — the
hyphenated .com domain is not affiliated. To verify: (1) Check the known official
domain directly, (2) Use lateral reading — search 'WorldHealthOrganization-News.com
legitimate' to see what others say, (3) Check WHO's official channels for any link to this
site. SSL certificates only prove the connection is encrypted, not that the site is
trustworthy. Logos can be copied by anyone. This technique is used by both scam sites
and disinformation campaigns.

Stop, Investigate the source, Find better coverage, Trace claims to the original
context — SIFT is a rapid evaluation framework: Stop (pause before sharing or
believing — check your emotional reaction), Investigate the source (use lateral reading
to learn about the publisher), Find better coverage (search for other accounts of the
same claim from trusted sources), Trace claims to the original context (find the original



What is a 'predatory
journal," and why is it a
problem for researchers?

You're evaluating a
research article and notice
the author only cites
studies that support their
conclusion, ignoring well-
known contradictory
research. What is this
practice called?

An article about
immigration includes the
following: 'Crime rates in
areas with high
immigration dropped by
3%, but we should
remember that criminals
are flooding across our
borders.' What critical
evaluation issue does this
sentence illustrate?

You find a blog post that
provides detailed analysis
of a scientific topic. The
author is anonymous but
clearly knowledgeable. Is
this source usable for
academic research?

What is 'lateral reading,’'
and why do professional
fact-checkers use it
instead of evaluating a

study, quote, or event to see if it's been represented accurately). SIFT is designed to be
faster and more effective than the CRAAP test for online content evaluation.

A journal that charges publication fees but provides little or no peer review,
editorial oversight, or quality control — its publications look like legitimate
research but lack the verification process — Predatory journals exploit the publish-
or-perish pressure in academia by charging authors fees to publish papers with
minimal or no genuine peer review. The result is articles that appear legitimate — they
have journal names, volume numbers, DOIs, and formatting that mimics real journals
— but haven't undergone the quality control that makes peer-reviewed research
trustworthy. For student researchers, this means a source from an unfamiliar journal
should be evaluated carefully: check if the journal is indexed in reputable databases, if
its editorial board includes recognized experts, and if it appears on lists of predatory
publishers.

Cherry-picking — selectively presenting evidence that supports a predetermined
conclusion while ignoring contradictory evidence — Cherry-picking is one of the
most common and insidious forms of bias in research. Unlike honest synthesis (which
acknowledges and addresses contradictory evidence), cherry-picking creates a
misleading impression by presenting only favorable evidence. To detect it: check
whether the article acknowledges limitations or opposing findings, look for major
studies on the topic that aren't cited, and consider whether the author's conclusion
seems too certain for a complex topic. Honest research engages with the full evidence
landscape.

The article's own data contradicts its emotional language — This is a powerful
example of how emotional language can override evidence — even evidence presented
in the same sentence. The data (crime rates dropped 3%) directly contradicts the
inflammatory language (‘criminals flooding across borders'). A source that contradicts
its own evidence with its rhetoric is either poorly written or deliberately manipulative.
When evaluating sources, always compare what the DATA says to what the LANGUAGE
implies. If they conflict, trust the data and question the framing.

It can inform your thinking, but anonymous sources are generally unsuitable as
cited evidence because you can't verify the author's qualifications or potential
conflicts of interest — Anonymity creates an evaluation barrier: you can't assess the
author's qualifications, institutional affiliations, or potential conflicts of interest — all
crucial elements of the Authority criterion in CRAAP/SIFT evaluation. The blog might
contain excellent analysis, and it can legitimately inform your thinking and suggest
research directions. But for formal citation, you need verifiable authorship. Use the
anonymous blog to find leads, then seek the same information from citable sources.
Not all blogs are unreliable — but anonymous ones can't meet academic citation
standards.

Lateral reading means opening new tabs to research what OTHER sources say
about a website, rather than relying on the site's own claims about itself —
Lateral reading, identified by Stanford researchers studying professional fact-checkers,
means leaving a website quickly to see what independent sources say about it. Instead
of reading the About page (which the site controls), you search for the organization's
reputation, funding, and track record from outside sources. Studies show fact-checkers



website on its own terms?

What is the 'replication
crisis' in science, and why
should student
researchers be aware of
it?

What is the difference
between misinformation
and disinformation?

You find an article written
in 2018 about a topic that
has had major
developments since then
(new laws, new research,
changed conditions). The
article's analysis was
excellent at the time. How
should you use this
source?

Design a comprehensive
evaluation protocol for a
source you've never
encountered before. Your
protocol should cover at
least four evaluation
dimensions, explain what
specific checks you would
perform for each, and
describe how you would
decide whether the source
is usable for academic
research. Include how
your approach would
differ for a website, a
journal article, and a social
media post.

You're researching a

are more accurate AND faster than students and professors who read vertically
(staying on the site).

Many published scientific findings cannot be reproduced when other researchers
attempt to replicate the experiments, suggesting some published results may be
unreliable — The replication crisis refers to the finding that a significant percentage of
published research — particularly in psychology, medicine, and social sciences —
cannot be reproduced by other scientists. A landmark 2015 study found that only 39%
of psychology results could be replicated. Causes include publication bias (journals
prefer positive results), small sample sizes, flexible data analysis, and pressure to
publish novel findings. For student researchers, this means: don't rely on a single
study, look for findings that have been independently replicated, and treat individual
results with appropriate caution.

Misinformation is false information shared without intent to deceive;
disinformation is false information deliberately created and spread to mislead —
The distinction is about intent. Misinformation is inaccurate information shared by
people who believe it's true — like sharing a debunked health remedy because you
think it works. Disinformation is deliberately fabricated or manipulated to deceive —
like a coordinated campaign spreading false election claims. Both are harmful, but
understanding the difference helps you respond appropriately: correct misinformation
gently, but recognize disinformation as a strategic threat.

Use it for historical context and foundational analysis, but clearly note its date
and supplement with current sources for recent developments — Good research
handles source currency thoughtfully rather than applying rigid cutoff dates. A 2018
source with excellent analysis provides valuable foundational understanding and
historical context. The key is transparency: cite it for what it can validly support, clearly
note its publication date, and supplement with recent sources for developments after
2018. Don't 'update' another author's conclusions with your own assumptions — that
misrepresents their work. Different fields have different currency expectations: science
moves faster than history.

A multi-dimensional protocol covering authority (author credentials,
institutional affiliation), accuracy (evidence quality, citations, cross-referencing),
purpose (inform vs persuade vs sell), currency (publication date, field relevance),
with platform-specific adaptations: lateral reading for websites, peer review
status for journals, and original source tracing for social media — A
comprehensive evaluation protocol should address: (1) Authority — verify author
identity, credentials, and institutional affiliation through lateral reading; for journals,
check the journal's indexing and impact factor; (2) Accuracy — cross-reference key
claims with independent sources, check citations, evaluate methodology if applicable;
(3) Purpose — identify whether the source aims to inform, persuade, sell, or entertain,
and how this affects content; (4) Currency — assess publication date relative to the
topic's pace of change; (5) Platform-specific checks: for websites, verify domain
ownership and check fact-checking databases; for journals, confirm peer review status
and check for retractions; for social media, trace the claim to its original source and
check for bot amplification. The decision to use a source depends on the cumulative
assessment across all dimensions, the source's role in your paper (primary evidence vs
background context), and whether stronger alternatives exist.

This may be a coordinated marketing campaign or SEO manipulation — This



controversial health topic
and find that the top 10
Google search results all
link to websites promoting
a specific alternative
medicine product. Most
use similar language and
cite the same single study.
What should this pattern
alert you to?

What is an 'appeal to
authority' fallacy, and how
does it differ from
legitimately citing an
expert?

A research study reports a
result as 'statistically
significant.' Does this
mean the result is
practically important?

A news article reports:
'Studies show that
students who eat
breakfast perform better
in school.' The article
doesn't link to any specific
studies. Using the SIFT
method's 'Trace' step, how
would you verify this
claim?

A source states: '9 out of
10 dentists recommend
Brand X toothpaste.' What
is potentially misleading
about this statistic?

What is 'confirmation

pattern has multiple red flags: similar language across sites suggests coordinated
content creation, reliance on a single study means the evidence base is thin, and SEO
(Search Engine Optimization) can artificially boost visibility regardless of accuracy.
Google rankings reflect popularity and SEO strategy, not scientific validity. This is a
form of manufactured consensus — creating the appearance of broad agreement
where none actually exists. Response: seek evidence from medical journals,
government health agencies, and independent research institutions instead. — the
apparent consensus is manufactured rather than reflecting genuine scientific
agreement.

An appeal to authority fallacy cites someone as an expert outside their field of
expertise, while legitimate expert citation relies on someone with relevant,
demonstrated qualifications in the specific topic — The appeal to authority fallacy
occurs when someone's expertise in one area is used to lend credibility in an unrelated
area — like citing a Nobel Prize-winning physicist's opinion on economic policy. This
differs from legitimate expert citation, where the person has demonstrated expertise
relevant to the specific claim. A cardiologist's opinion on heart health is legitimate
expertise; their opinion on climate science is an appeal to authority. Always check: is
this person an expert in THIS specific topic?

Not necessarily — statistical significance means the result is unlikely to be due to
chance, but the actual effect might be very small and not meaningful in the real
world — Statistical significance (typically p < 0.05) means there's less than a 5%
probability the result occurred by chance — but it says nothing about the size or
practical importance of the effect. With large enough sample sizes, even tiny,
meaningless differences become 'statistically significant.' For example, a study of
100,000 people might find a 'statistically significant' link between a food and IQ — but
the actual difference is 0.2 1Q points, which is practically meaningless. Always look for
'effect size' in addition to significance.

Search for the original research studies on breakfast and academic performance,
check if they actually support the article's claim, and evaluate the studies’
methodology and scope — The Trace step in SIFT means tracking a claim back to its
source. Searching for the original studies might reveal important nuances the article
omitted: perhaps the studies measured only elementary students, the effect was small,
the studies were observational (correlation, not causation), or the benefit was linked to
nutrition quality rather than breakfast specifically. Many claims that 'studies show X'
collapse when you trace back to the actual research. The claim might be broadly true
but significantly more nuanced than the article suggests.

It doesn't reveal how many dentists were surveyed, what question was actually
asked, or whether dentists recommended Brand X over competitors specifically
— This classic advertising statistic is misleading in several ways: the survey might have
asked 'Would you recommend Brand X?' (a leading question most dentists would say
yes to — they'd also say yes for competing brands). The sample size is hidden (10
dentists? 10,000?). The methodology is unknown (how were dentists selected?). And the
implied comparison (‘over other brands') may not be what was actually measured. This
is why understanding how statistics are generated is crucial for source evaluation.

The tendency to seek, favor, and remember information that confirms what you
already believe, leading you to build a one-sided evidence base without realizing
it — Confirmation bias operates at every stage of research: during searching (you use



bias," and how does it
specifically affect the
research process?

Some people argue that in
the age of Al-generated
content, traditional source
evaluation skills are
becoming obsolete — Al
can fact-check everything
instantly. Others argue
these skills are more
important than ever.
Which position is better
supported by evidence
and reasoning?

What does 'correlation
does not equal causation'
mean, and why is this
important for evaluating
source claims?

What is a 'straw man'
argument, and how might
you encounter it in source
material?

A news article reports: 'A
new study finds that
chocolate improves
memory by 40%.' What
questions should you ask
before accepting this
claim?

You encounter an article
that uses these phrases:
'‘everyone knows,''it's
obvious that,' 'no

terms likely to find supporting evidence), reading (you read agreeable sources more
carefully), evaluating (you scrutinize opposing sources more harshly), and
remembering (you recall supportive evidence more easily). It affects everyone,
including trained researchers. The best defense is deliberate: actively seek sources that
challenge your hypothesis, apply the same evaluation standards to all sources, and ask
a peer to review your evidence for balance.

Source evaluation skills are more important than ever because Al can generate
convincing but false content at scale, and current Al fact-checkers are imperfect
— human critical thinking remains the essential final check — Al-generated
content has dramatically increased the importance of evaluation skills. Al can now
produce text, images, and even video that appears authentic but is fabricated. While Al
fact-checking tools are useful, they have significant limitations: they can be fooled by
sophisticated misinformation, they sometimes hallucinate their own false claims, and
they can't evaluate rhetorical framing, emotional manipulation, or strategic omission
the way trained human critical thinkers can. The skills in this course — lateral reading,
evaluating evidence, detecting logical fallacies, understanding bias — are the essential
human complement to technological tools.

Just because two things occur together doesn't mean one causes the other — This
is perhaps the most important principle in evaluating claims. Correlation means two
things vary together; causation means one actually produces the other. Example:
countries that consume more chocolate win more Nobel Prizes (real correlation) — but
chocolate doesn't cause Nobel Prizes; both correlate with national wealth and
education investment. Sources that present correlations as causal relationships are
either misunderstanding or deliberately misrepresenting the data. Always ask: could a
third factor explain both variables? — there may be a third factor causing both, or the
relationship may be coincidental.

Misrepresenting an opposing position to make it easier to attack — A straw man
argument creates a distorted, weakened version of an opposing position, then defeats
that distorted version instead of engaging with the real argument. For example, if
someone argues 'we should have more after-school programs,' a straw man response
might be 'they want to keep kids away from their families all day.' The original
argument said nothing about keeping kids away from families. When evaluating
sources, watch for opponents' positions being exaggerated, simplified, or distorted
before being 'refuted.'. — for example, a source arguing against a simplified,
exaggerated version of the other side rather than their actual position.

Who funded the study? How large was the sample? How was 'memory
improvement' measured? Was it peer-reviewed? Does the article link to the
actual study? — Scientific claims in media require careful evaluation. Key questions
include: Who funded it? (A chocolate company creates a conflict of interest.) Sample
size? (A study of 12 people isn't very convincing.) How was the outcome measured?
('Memory improvement' can be defined many ways.) Peer review? (Has the scientific
community vetted the methodology?) Access to the actual study? (News articles often
exaggerate or misrepresent findings.) These questions help you evaluate the claim
rather than just the headline.

They are rhetorical devices that pressure the reader to accept claims without
evidence by implying that questioning them is unreasonable — These are
rhetorical techniques called 'thought-terminating clichés' — they discourage critical
evaluation by implying that the reader would be foolish or unreasonable to question



reasonable person would
disagree,' and 'the science
is settled.' What critical
thinking concern do these
phrases raise?

the claim. Strong arguments don't need these devices because the evidence itself is
persuasive. When you see 'everyone knows' or 'no reasonable person would disagree,'
ask: 'What evidence supports this specific claim?' Sometimes the underlying claim IS
well-supported — but the rhetorical device is still a red flag that the author is
substituting persuasion for evidence.



8. Master Researcher Capstone

< Question (fold —)

You encounter this
claim on social media:
'A new Harvard study
proves that eating
organic food adds 10
years to your life." Apply
the complete SIFT
method to evaluate this
claim.

Throughout this course,
you've learned about
question formulation,
source finding, CRAAP
and SIFT evaluation,
note-taking,
paraphrasing, source
comparison, synthesis,
and argumentation.
Which single skill do
you think has the most
impact on research
quality, and why?

You're helping a
younger student
understand why
research skills matter.
They say: 'l can just ask
Al to write my research
paper — why do | need
to learn this stuff?'
Construct a response
that addresses their
concern seriously.

You need to cite
information from an
interview you
conducted with a local
marine biologist for
your research paper on
coastal erosion. This is a
primary source you
created. What
considerations apply to

Answer

Stop (check emotional reaction to a dramatic claim), Investigate (verify the study
exists at Harvard), Find better coverage (check major science news outlets for this
finding), Trace (locate the actual study to see if it says what the post claims) — Full
SIFT application: STOP — '10 years' is an extraordinary claim; dramatic health claims on
social media deserve skepticism. INVESTIGATE — Does this study actually exist? Is it
actually from Harvard? Search 'Harvard organic food lifespan study' at Harvard's website.
FIND BETTER COVERAGE — If this were real, major science outlets (Nature, Science, NYT
Science) would report it. Their absence is telling. TRACE — If you find the study, does it
actually say 'proves' anything? (Studies rarely 'prove’; they 'suggest' or 'find associations'.)
Does it say '10 years'? Often social media dramatically exaggerates modest findings. This
systematic process protects you from both gullibility and reflexive dismissal.

While all skills are interconnected, synthesis is arguably most impactful because
it's where all other skills converge — you can't synthesize effectively without good
questions, reliable sources, accurate notes, and sound evaluation — This meta-
cognitive question asks you to evaluate the research skills themselves. A case can be
made for synthesis as the keystone skill: it's the point where all other skills converge to
create something greater than the sum of its parts. Good questions focus your inquiry;
reliable sources provide the raw material; careful evaluation ensures quality; accurate
notes preserve information; and synthesis transforms all of this into an original
argument. However, this is genuinely debatable — source evaluation could be argued as
foundational (garbage in, garbage out), and question formulation shapes everything that
follows. The ability to reason about research skills is itself a master-level skill.

Al can generate plausible-sounding text but cannot verify facts, evaluate source
credibility, detect its own errors, or produce genuine critical thinking — research
skills are about developing YOUR ability to think, not just producing a paper — This
is an important question deserving a serious answer. Al can generate text, but it cannot:
verify whether its claims are true (it 'hallucinates' plausible-sounding falsehoods),
evaluate source credibility, detect logical fallacies in its own reasoning, update its
knowledge in real-time, or develop genuine understanding of a topic. More
fundamentally, research skills develop critical thinking — the ability to evaluate claims,
detect manipulation, and make evidence-based decisions. These skills apply far beyond
school papers: evaluating health claims, political rhetoric, financial advice, and every
important decision where information matters. Al is a tool that skilled researchers can
use effectively — but only if they can evaluate its output.

Document the interview carefully (date, location, interviewee's credentials),
acknowledge that it represents one expert's perspective, use it alongside published
research rather than as your sole evidence, and check that the expert's claims align
with the broader literature — Conducting an interview creates valuable primary source
evidence, but it comes with responsibilities. Document the context carefully (a reader
should be able to assess the expert's credibility). Recognize that one expert's perspective,
however informed, is still one perspective — use it alongside published research, not as a
replacement. Verify that the expert's claims are consistent with the broader scientific
literature (even experts can hold minority views). And cite it properly — just because you



using your own
interview as evidence?

You've taken notes
from eight sources
about ocean
acidification. Your notes
are organized by
subtopic: causes, effects
on marine life, effects
on human economies,
and potential solutions.
You notice that your
'causes' section has
evidence from six
sources, but your
'solutions' section has
evidence from only one.
What does this tell you,
and what should you
do?

You're peer-reviewing a
classmate's research
paper. They argue that
'social media causes
depression in
teenagers.' You notice
that all five of their
sources show
correlations between
social media use and
depression, but none
demonstrate causation.
What feedback should
you give?

During your research
on school lunch
nutrition, you discover
that your initial
hypothesis ('school
lunches are unhealthy")
is not fully supported.
The evidence shows
that federal nutrition
standards improved
significantly in 2012, but
implementation varies
widely by district. How
should this discovery
change your approach?

created the source doesn't mean you skip attribution. This scenario tests the ability to
apply evaluation principles to your own research products.

You have an information gap in the solutions section — you need to search
specifically for additional sources about ocean acidification solutions before
writing — This integrates note organization skills with research strategy. The imbalance
reveals an information gap — not that solutions are less important, but that your
research hasn't adequately covered that dimension yet. The appropriate response is
targeted searching specifically for solutions-related sources. Removing evidence from
strong sections to create artificial balance weakens your paper. Ignoring the gap
produces an incomplete analysis. A source matrix (Kit 5) would have revealed this gap
earlier, enabling more efficient research.

Suggest they revise their claim from 'causes' to 'is associated with' and add
reasoning that acknowledges the correlation-causation distinction — the evidence
supports a link but not a causal mechanism — This integrates statistical literacy with
peer review and argumentation skills. The classmate's evidence (correlations across five
studies) is legitimate and useful — the problem is the causal claim. The feedback should
be constructive: the evidence supports 'social media use is associated with higher rates of
depression' but not 'social media causes depression.' Possible confounds include:
depressed teens may use social media more (reverse causation), or underlying factors
like loneliness may drive both (confounding variable). Suggesting precise language and a
discussion of the correlation-causation issue actually strengthens the paper.

Revise your thesis to reflect the nuanced reality — This scenario tests intellectual
honesty — a core research skill. When evidence complicates your hypothesis, the correct
response is to revise your position to match the evidence, not to manipulate your sources
to match your preconception. The revised thesis ('standards improved but
implementation varies') is actually stronger and more interesting than the original
('school lunches are unhealthy') because it reflects genuine complexity. This
demonstrates the research process at its best: starting with a question, following the
evidence, and arriving at a conclusion you didn't anticipate. — perhaps arguing that while
federal standards improved, inconsistent implementation means many students still lack
adequate nutrition.



You're researching the
effects of microplastics
on human health. You
find these five sources:
1. A 2024 peer-reviewed
study in Nature 2. A
2019 WHO report on
microplastics in
drinking water 3. A blog
post by a concerned
parent 4. A press
release from a plastic
industry trade group 5.
A 2023 documentary
transcript with scientist
interviews Rank these
sources and explain
what role each would
play in your research.

A classmate says: 'l just
use Wikipedia for my
research. The
information is accurate
because anyone can
edit it and fix mistakes.'
Evaluate both the
strengths and
limitations of this
approach.

You're researching the
question: 'Should
schools ban cell phones
during class?' You've
found strong evidence
on both sides. Your
teacher says your paper
must take a position.
How do you handle the
genuine complexity of
the issue?

You're researching
whether standardized
testing accurately
measures student
learning. Source A
(testing company) says
yes. Source B
(education professors)
says not entirely.
Source C (students and

Use the Nature study (#1) and WHO report (#2) as primary evidence, the
documentary (#5) for expert quotes and public framing, note the industry
perspective (#4) while flagging its conflict of interest, and avoid citing the blog (#3)
but consider its questions as leads — This question integrates source evaluation with
strategic source use. The Nature study provides the strongest primary evidence (peer-
reviewed, current). The WHO report offers authoritative institutional analysis (though
slightly dated, it provides baseline understanding). The documentary provides accessible
expert perspectives and shows how the issue is communicated to the public. The industry
press release reveals the opposing perspective but must be flagged for conflict of
interest. The blog post lacks citable credibility but might raise questions worth
investigating with better sources. Each source serves a different strategic purpose.

Wikipedia is useful as a starting point for background understanding and finding
original sources through its citations, but its open editing model means quality
varies, and it's not appropriate as a cited source in academic research — This
question requires nuanced evaluation rather than a simple accept/reject judgment.
Wikipedia's strengths: broad coverage, frequent updates, structured overviews that help
you understand a topic quickly, and — crucially — reference lists that point to citable
primary sources. Its limitations: anyone CAN edit it (including vandals, biased editors, and
people with no expertise), quality varies dramatically between well-maintained articles
and obscure ones, and it's not peer-reviewed in the traditional sense. Smart research
strategy: use Wikipedia as a launchpad (read for background, mine the citations for
primary sources) but never cite Wikipedia itself.

Take a nuanced position that acknowledges the legitimate concerns on both sides
while arguing that the weight of evidence favors a specific approach — such as
structured phone policies rather than total bans — This scenario tests the integration
of argumentation skills with intellectual honesty. The strongest approach takes a clear
position while engaging with the opposition honestly. For example: 'While concerns about
distraction are valid and supported by classroom studies, total phone bans ignore
legitimate educational uses and fail to teach self-regulation. Evidence from schools with
structured phone policies suggests that context-dependent rules produce better
outcomes than blanket prohibitions.' This is decisive (structured policies over bans) while
acknowledging complexity (distraction is real, self-regulation matters). It's stronger than
either extreme.

Source A's conflict of interest doesn't automatically invalidate their data, but you
should scrutinize their methodology more carefully, seek independent verification
of their claims, and note the conflict in your paper — This integrates multiple
advanced skills: conflict of interest evaluation, source comparison, and transparent
research writing. A testing company's financial interest creates a bias that warrants extra
scrutiny — but their data might still be valid. The researcher's job is to: (1) apply
heightened scrutiny to Source A's methodology and claims, (2) seek independent



parents) says the tests
cause stress. You realize
Source A has a financial
interest in promoting
testing. How does this
change your analysis?

Your research paper
draft includes this
paragraph: 'According
to Smith (2022), screen
time affects children.
Jones (2023) also found
that screens have
effects on kids.
Furthermore, Chen
(2024) discovered
similar results about
technology and youth.'
Identify every problem
with this paragraph.

Compare the research
process you've learned
with how most people
consume information in
daily life. What is the
biggest gap between
trained research skills
and everyday
information habits?

Your research paper
goes through this
process: draft — peer
review — revision —
teacher feedback —
final revision. At each
stage, feedback
changes your paper. Is
this a sign of weakness
or strength in your
research?

You're paraphrasing a
complex passage about
gene editing. The
original reads: 'CRISPR-
Cas9 enables precise
modification of DNA
sequences at targeted
locations within the

corroboration of Source A's specific findings, (3) be transparent in the paper about the
conflict of interest, and (4) weigh all three sources' perspectives in a nuanced synthesis.
Rejecting a source entirely for bias is as problematic as ignoring the bias altogether.

It lacks specificity (what effects?), uses no real evidence (no data or findings), has
no synthesis (three separate statements instead of integration), provides no
reasoning (no explanation of why), and contains no claim to argue for — This
paragraph demonstrates nearly every research writing problem simultaneously: (1) No
claim — what is the paragraph arguing? (2) No specificity — 'affects,' 'effects,' and 'results’
are meaninglessly vague. (3) No evidence — no data, statistics, or specific findings are
presented. (4) No synthesis — three sources are mentioned in parallel without any
connection between them. (5) No reasoning — there's no explanation of significance. (6)
Source-by-source structure — the paragraph is organized by source rather than by idea.
A revision would start with a claim, present specific findings from each source, connect
them through reasoning, and explain why they matter.

Most people accept or reject information based on whether it aligns with their
existing beliefs and how it makes them feel, rather than systematically evaluating
evidence quality and source credibility — The largest gap between trained research
thinking and everyday information consumption is the role of confirmation bias and
emotional processing. In daily life, people typically: react to headlines without reading
articles, share content based on emotional resonance rather than verification, evaluate
claims based on whether they align with existing beliefs, and mistake familiarity for truth
(the'illusory truth effect'). Trained research skills counteract these tendencies through
systematic evaluation, lateral reading, evidence-based reasoning, and deliberate
consideration of opposing evidence. This is why research skills aren't just academic —
they're essential life skills.

Strength — the iterative revision process is how all real research works; each round
of feedback strengthens the argument, catches errors, and pushes thinking deeper
— The iterative revision process isn't a concession to imperfection — it's the engine of
quality improvement. Professional researchers submit papers that go through multiple
rounds of peer review and revision before publication. Authors revise manuscripts
dozens of times. Scientists refine experiments based on feedback. Each revision cycle
provides new perspectives that the original author couldn't see alone. Embracing revision
as essential (not embarrassing) is a hallmark of intellectual maturity. The final product is
stronger precisely BECAUSE it was revised, not despite it.

The paraphrase is effective — it uses different words and simpler sentence



genome, offering
unprecedented control
over genetic material
that could potentially
address thousands of
inherited diseases.'
Your paraphrase reads:
'CRISPR-Cas9 allows
scientists to change
specific parts of DNA
exactly where they
want, which could
eventually help treat
many genetic diseases.'
Evaluate your
paraphrase.

Your teacher assigns a
research project on 'the
impact of technology on
society.' This topic is far
too broad. Apply
everything you've
learned about question
formulation to identify
the best research
question from these
options.

You're beginning a
research project and
have identified your
question. What should
your next step be
before you start
searching for sources?

Design a complete
research project
proposal for a topic you
care about. Your
proposal should
include: (1) a well-
crafted research
question, (2) a source
strategy identifying at
least four types of
sources you would
seek, (3) an evaluation
plan explaining how you
would assess source

structure while preserving the key meaning, though it loses some precision
(‘'unprecedented control,' ‘thousands of inherited diseases') — This tests self-
evaluation of paraphrasing skill. The paraphrase succeeds on the fundamental level: it
uses original language (‘allows scientists to change specific parts' vs 'enables precise
modification'), restructures the sentence, and captures the core meaning. However, it
loses nuance: 'unprecedented control' conveys that this is a breakthrough capability (not
just useful), and 'thousands of inherited diseases' is more specific than 'many genetic
diseases.' The best paraphrase would be: 'CRISPR-Cas9 technology gives researchers a
groundbreaking ability to edit specific DNA sequences, potentially opening treatment
pathways for thousands of genetic conditions.' This preserves both meaning and impact.

'How has the widespread adoption of smartphones changed the way teenagers
develop and maintain friendships compared to previous generations?' — The correct
answer applies multiple question formulation principles: it narrows a broad topic
(technology — smartphones), specifies an affected population (teenagers), focuses on a
measurable outcome (friendship development and maintenance), and invites comparison
(versus previous generations). The distractors fail different tests: 'good or bad' is a value
judgment not answerable by research, 'inventions' is descriptive not analytical, and 'how
many' produces a simple lookup answer rather than a research investigation.

Develop a research plan that identifies key concepts in your question, brainstorms
search terms and synonyms, and lists the types of sources you'll need — A research
plan transforms vague searching into strategic investigation. Before searching, identify
the key concepts in your question (these become search terms), brainstorm synonyms
and related terms (expand your search reach), determine what types of sources would be
most useful (academic studies? government data? expert interviews?), and consider
which databases or search tools are most appropriate for your topic. This prevents the
common trap of grabbing whatever Google serves first and forces intentional,
comprehensive source-seeking.

A comprehensive proposal demonstrating integrated mastery: a specific,
researchable question with clear scope; diverse source types (academic,
institutional, primary, expert); multi-criteria evaluation (CRAAP/SIFT with lateral
reading); organized note-taking by subtopic with source tracking; thematic
synthesis building a nuanced argument; and an explicit commitment to intellectual
honesty when encountering challenging evidence — A master-level research proposal
integrates all course skills into a coherent plan. For example, researching 'How does
urban green space affect mental health outcomes in densely populated cities?": (1)
Question — specific (urban green space, not nature generally), measurable (mental
health outcomes), scoped (dense cities); (2) Sources — peer-reviewed health studies, city
planning data, WHO reports, interviews with urban psychologists; (3) Evaluation — SIFT



quality, (4) a note-taking
and organization
system, (5) a synthesis
approach explaining
how you would build
your argument, and (6)
a plan for handling
evidence that
challenges your
expected findings.
Explain your reasoning
for each choice.

You're presenting your
research findings to the
class. A classmate
challenges your
conclusion with
evidence you hadn't
encountered during
your research. What is
the most intellectually
honest response?

A local issue is dividing
your community:
should a wetland be
preserved or developed
into affordable
housing? Both sides
have legitimate
concerns. You've been
asked to write an
evidence-based
analysis. How do the
research skills you've
learned prepare you to
contribute meaningfully
to this real-world
debate?

You discover that a key
source in your nearly-
finished paper has been
retracted — the journal
withdrew it because of
methodological errors.
Your paper has already
cited it three times.
What do you do?

for digital sources, peer review verification for journals, conflict-of-interest checks for
planning documents, lateral reading for unfamiliar organizations; (4) Notes — Cornell
method organized by subtopic (mechanisms, demographic differences, policy
implications, limitations) with complete citations; (5) Synthesis — thematic structure
arguing that green space access is a public health issue with equity dimensions,
connecting biological mechanisms to population-level data to policy recommendations;
(6) Intellectual honesty — actively search for studies showing minimal or no effect,
present them as counterclaims, discuss why results might differ across contexts. This
demonstrates that research is not just a school task but a powerful framework for
understanding the world.

Thank them for the new evidence, acknowledge that it's worth considering, ask for
the specific source so you can evaluate it, and explain how it might affect your
conclusion if confirmed — This tests the disposition of a skilled researcher: openness to
new evidence combined with critical evaluation. The best response acknowledges the
challenge respectfully, requests the specific source (for evaluation), and honestly
considers its implications. You don't need to abandon your conclusion immediately —
you need to engage with the evidence fairly. This models how actual academic discourse
works: researchers present findings, peers challenge them, and knowledge advances
through honest engagement with contrary evidence.

You can formulate focused questions, find diverse credible sources (environmental
studies, housing data, community perspectives), evaluate evidence fairly
regardless of personal feelings, synthesize findings into a nuanced analysis that
acknowledges the genuine trade-offs, and present your reasoning transparently —
This scenario connects research skills to real-world civic engagement. Your skills prepare
you to: formulate specific sub-questions (What ecosystem services does the wetland
provide? How severe is the housing shortage? Are alternative sites available?), seek
diverse sources (environmental impact studies, housing needs data, community survey
results, urban planning research), evaluate each source's credibility and potential bias,
synthesize evidence into an analysis that honestly acknowledges the genuine trade-offs
involved, and present findings with transparency about limitations. You can't 'solve' the
debate — but you can elevate it from emotional arguments to evidence-based
deliberation.

Remove or replace all citations to the retracted source, check whether your
argument still holds with the remaining evidence, and search for reliable
alternatives that address the same points — Discovering a source retraction is a
serious but manageable setback. The correct response: (1) Remove all citations to the
retracted source — it's no longer valid evidence; (2) Assess the damage — do your
arguments still hold with remaining evidence, or were they dependent on the retracted
findings?; (3) Search for alternative sources that address the same points; (4) If your
argument changes, revise honestly rather than propping up a weakened claim. This
scenario tests academic integrity — the temptation to keep using a convenient source is
real, but intellectual honesty requires removing it.

It shifts research from seeking evidence for a predetermined conclusion to genuine



Reflect on this
statement: 'The goal of
research is not to prove
you're right — it's to
find out what's true.'
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philosophy change the
way you approach a
research project from
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You're writing a
synthesis paragraph
about the decline of bee
populations. You have
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evidence: ¢
Neonicotinoid
pesticides impair bee
navigation (Journal of
Ecology, 2023) « Habitat
loss reduces wildflower
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year-round schooling
improves academic
achievement, but
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from low-income
families, while the effect
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and upper-income

inquiry: asking open questions, evaluating all evidence fairly, being willing to
change your mind, and reporting findings honestly even when they surprise you —
This philosophy transforms every stage of research. Question formulation becomes
genuinely curious rather than leading. Source searching becomes comprehensive rather
than cherry-picked. Source evaluation applies equally rigorous standards to comfortable
and uncomfortable evidence. Note-taking captures nuance rather than selectively
recording supportive evidence. Synthesis builds arguments that follow the evidence
rather than forcing evidence into preformed conclusions. And conclusions acknowledge
complexity honestly. This doesn't mean you can't have a thesis — it means your thesis
should emerge from evidence, not precede it.

Argue that bee decline results from multiple interacting stressors — This question
tests synthesis skill at the capstone level. The strongest approach recognizes that the
fourth source (USGS) provides the framework: single factors can't explain the decline. The
other three sources each identify a contributing stressor. True synthesis shows how they
interact: pesticide-weakened bees can't compensate for longer flights when habitat
shrinks, and climate-shifted bloom times compound both problems. This produces a
multi-causal argument that's both more accurate and more persuasive than any single-
factor explanation. — pesticides weaken individual bees, habitat loss reduces food
availability, and climate change disrupts timing, creating a compounding crisis that no
single-factor explanation can capture.

Acknowledge the qualified finding honestly — year-round schooling particularly
benefits students most vulnerable to 'summer slide,’ which suggests it's an equity
tool more than a universal academic improvement — This tests the ability to refine an
argument based on evidence complexity. The finding that benefits are concentrated
among low-income students doesn't weaken the paper — it sharpens it. The conclusion
should acknowledge this nuance and reframe the argument: year-round schooling is
most accurately understood as an educational equity tool that counteracts the 'summer
slide' disproportionately affecting students who lack access to summer enrichment. This
revised conclusion is more accurate, more interesting, and demonstrates genuine
engagement with evidence — exactly what master-level research looks like.



students. How should
your conclusion handle
this nuance?

What distinguishes a
'good enough' research
paper from an excellent
one?

An excellent paper synthesizes sources into an original argument with nuanced
reasoning, acknowledges complexity and limitations, and demonstrates that the
researcher's thinking evolved through the process — The distinction lies in depth of
thinking, not surface features. A 'good enough' paper meets requirements: clear
question, adequate sources, organized presentation. An excellent paper goes further: it
synthesizes rather than summarizes, its argument is nuanced (acknowledging
counterpoints and complexity), it demonstrates awareness of its own limitations, and
most importantly, it shows that the researcher's understanding evolved through the
process. The reader of an excellent paper gains insight they couldn't get from reading the
individual sources — the researcher has created new understanding through synthesis.



9. Foundational Concepts Review

< Question
(fold —)

Whatis a
'predatory
journal,' and
whyisita
problem for
researchers?

For a research
project about
'How
renewable
energy works,'
create a source
collection plan.
Identify three
different types
of sources you
would look for
and explain
what each type
would
contribute to
your research.

What are 'key
concepts'in a
research
question, and
why are they
important?

Design a
research
question about
a topic that
interests you,
then explain:
(1) why it's the
right scope, (2)
what your
three key
concepts are,
(3) what

Answer

A journal that charges publication fees but provides little or no peer review, editorial
oversight, or quality control — its publications look like legitimate research but lack the
verification process — Predatory journals exploit the publish-or-perish pressure in academia by
charging authors fees to publish papers with minimal or no genuine peer review. The result is
articles that appear legitimate — they have journal names, volume numbers, DOIs, and formatting
that mimics real journals — but haven't undergone the quality control that makes peer-reviewed
research trustworthy. For student researchers, this means a source from an unfamiliar journal
should be evaluated carefully: check if the journal is indexed in reputable databases, if its editorial
board includes recognized experts, and if it appears on lists of predatory publishers.

1) An encyclopedia or textbook entry — provides foundational overview of how solar, wind,
and hydroelectric energy work (broad understanding). 2) A recent article from a science
organization or government energy department — provides current data, statistics, and
expert analysis (depth and currency). 3) An infographic or diagram from an engineering
source — provides visual explanations of how the technology works mechanically (clarity
and specificity) — A strong source collection plan uses variety of SOURCE TYPES, not just variety
of topics. The encyclopedia/textbook gives you foundational understanding — what renewable
energy IS and how each type works in basic terms. The expert article provides depth, currency,
and authority — recent data on efficiency improvements, government statistics, and specialist
analysis. The visual/diagram source makes complex mechanical processes understandable —
seeing how a wind turbine converts wind to electricity is clearer than reading about it. Together,
these three types give you breadth (overview), depth (expert analysis), and clarity (visual
explanation) — a complete foundation for your report.

Key concepts are the main ideas or terms in your research question that you'll use to
search for sources — they help you find relevant information efficiently — Key concepts are
the essential terms in your research question that guide your search for sources. In '"How do arctic
foxes survive in freezing temperatures?' the key concepts are 'arctic foxes,' 'survive,' and 'freezing
temperatures.' These become your search terms — you'd look for sources about arctic fox
adaptations, cold weather survival, and arctic environments. Identifying key concepts BEFORE
searching saves enormous time because you know exactly what to look for instead of browsing
randomly.

Example: 'How do homing pigeons find their way home over hundreds of miles?' Scope:
Specific enough for 2-4 sources (one behavior of one animal), broad enough for a full report.
Key concepts: 'homing pigeons,' 'navigation,’ 'long-distance.' Synonyms: 'pigeon homing
instinct,’ 'bird navigation,' 'magnetic sense in birds.' Day 1: Search using all key concept
combinations, read abstracts/summaries, select the 3 most relevant sources that cover
different aspects (biology, experiments, real-world examples) — This capstone question asks
you to integrate all question-formulation skills. A strong response demonstrates: (1) Scope
awareness — the question is neither too broad (all bird behavior) nor too narrow (one pigeon's
name), answerable with 2-4 sources. (2) Key concept identification — pulling the main searchable



synonyms
you'd use for
searching, and
(4) what your
first day of
research would
look like.

What is 'lateral
reading' and
how does it
help you
evaluate
sources?

Throughout
this course,
you've learned
about question
formulation,
source finding,
CRAAP and
SIFT
evaluation,
note-taking,
paraphrasing,
source
comparison,
synthesis, and
argumentation.
Which single
skill do you
think has the
most impact
on research
quality, and
why?

What is 'bias' in
a source, and
is a biased
source always
useless?

terms from your question. (3) Synonym strategy — recognizing that sources might use different
terminology for the same concepts. (4) Practical planning — describing a realistic first day that
moves from searching to evaluating to selecting sources. Together, these four elements show that
you can transform curiosity into a structured investigation plan — the foundation of all research.

Lateral reading means leaving the source itself to check what OTHER sources say about it —
Lateral reading is the technique used by professional fact-checkers. Instead of spending all your
time evaluating a source by reading it carefully (vertical reading), you quickly leave the source and
search for external information: Who is this author? What do other experts say about this
organization? Have these claims been verified or debunked elsewhere? Studies show that
professional fact-checkers can evaluate source credibility faster and more accurately than
professors — because professors read vertically (deeply within the source) while fact-checkers
read laterally (across the web). A source may look polished and credible on its own page but be
widely considered unreliable by experts in the field. — searching for the author's credentials, the
publisher's reputation, and whether other experts agree with the claims, rather than only
evaluating what's on the page.

While all skills are interconnected, synthesis is arguably most impactful because it's where
all other skills converge — you can't synthesize effectively without good questions, reliable
sources, accurate notes, and sound evaluation — This meta-cognitive question asks you to
evaluate the research skills themselves. A case can be made for synthesis as the keystone skill: it's
the point where all other skills converge to create something greater than the sum of its parts.
Good questions focus your inquiry; reliable sources provide the raw material; careful evaluation
ensures quality; accurate notes preserve information; and synthesis transforms all of this into an
original argument. However, this is genuinely debatable — source evaluation could be argued as
foundational (garbage in, garbage out), and question formulation shapes everything that follows.
The ability to reason about research skills is itself a master-level skill.

Bias is when a source presents information in a way that favors one perspective over
others. A biased source isn't automatically useless — it can still contain accurate facts —
but you need to recognize the bias, understand what might be missing or exaggerated, and
balance it with other perspectives — Bias means a source leans toward a particular perspective,
potentially including some information while excluding other information. Nearly all sources have
some degree of bias — the author's background, the publisher's mission, and the intended
audience all shape what's included. A biased source isn't necessarily wrong — an environmental
organization's report on pollution may contain accurate data but emphasize the most alarming
findings. The key skill is recognizing bias and compensating for it: if you use a source with a clear
perspective, also find sources with different or opposing perspectives. This gives you the full
picture rather than just one slant.



You discover
that a key
source in your
nearly-finished
paper has
been retracted
— the journal
withdrew it
because of
methodological
errors. Your
paper has
already cited it
three times.
What do you
do?

Compare the
research
process you've
learned with
how most
people
consume
information in
daily life. What
is the biggest
gap between
trained
research skills
and everyday
information
habits?

You find two
sources that
contradict each
other. Source A
says coral reefs
are recovering,
Source B says
coral reefs are
declining. Both
seem credible.
What should
you do?

You find the
same factin
three different
sources: 'The
Great Wall of
Chinais

Remove or replace all citations to the retracted source, check whether your argument still
holds with the remaining evidence, and search for reliable alternatives that address the
same points — Discovering a source retraction is a serious but manageable setback. The correct
response: (1) Remove all citations to the retracted source — it's no longer valid evidence; (2)
Assess the damage — do your arguments still hold with remaining evidence, or were they
dependent on the retracted findings?; (3) Search for alternative sources that address the same
points; (4) If your argument changes, revise honestly rather than propping up a weakened claim.
This scenario tests academic integrity — the temptation to keep using a convenient source is real,
but intellectual honesty requires removing it.

Most people accept or reject information based on whether it aligns with their existing
beliefs and how it makes them feel, rather than systematically evaluating evidence quality
and source credibility — The largest gap between trained research thinking and everyday
information consumption is the role of confirmation bias and emotional processing. In daily life,
people typically: react to headlines without reading articles, share content based on emotional
resonance rather than verification, evaluate claims based on whether they align with existing
beliefs, and mistake familiarity for truth (the "illusory truth effect’). Trained research skills
counteract these tendencies through systematic evaluation, lateral reading, evidence-based
reasoning, and deliberate consideration of opposing evidence. This is why research skills aren't
just academic — they're essential life skills.

Compare the evidence each source provides, check when each was published, investigate
whether they're discussing different regions or time periods, and look for additional
sources to see which claim is better supported by the overall body of evidence —
Contradicting sources aren't a problem — they're an opportunity for deeper analysis. Start by
examining the specifics: Source A might discuss coral reefs in one region that IS recovering, while
Source B discusses global trends that show decline. Check dates: one might reflect more recent
data. Compare the evidence: which source provides more detailed data, larger sample sizes, or
more rigorous methodology? Look for additional sources to establish the broader consensus.
Sometimes both sources are partly correct — different reefs in different conditions can have
different trajectories. Your research report becomes stronger when you acknowledge the
complexity: 'While some reefs show recovery in protected areas, global trends indicate overall
decline.’

Note the fact once and record all three sources that confirm it — When multiple sources



approximately
13,170 miles
long.' How
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handle this in
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What is a
'source'in
research?
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evaluate a
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— you only
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difference
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'researchable
question' and
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confirm the same fact, record it once in your notes but list all confirming sources. This avoids
duplicate notes while documenting the corroboration — multiple sources agreeing strengthens
the reliability of the information. There's no need to average identical numbers.

Any material that provides information you can use to answer your research question —
including books, articles, interviews, documents, videos, and reliable websites — Sources
are any materials that provide information for your research. They come in many forms: books,
magazine articles, newspaper reports, encyclopedia entries, academic papers, interviews,
historical documents, photographs, videos, maps, and reputable websites. Different sources serve
different purposes — an encyclopedia provides overview facts, while an expert interview provides
specialized insight. Good researchers use a variety of source types to build a complete picture of
their topic.

1) Check the author — who wrote it and what are their credentials? 2) Check the
publisher/organization — is it a known, reputable institution? 3) Scan for evidence — does
the source cite specific references, or make unsupported claims? These three checks reveal
expertise, accountability, and evidence quality in under 2 minutes — When time is limited,
focus on the three highest-signal checks. Author credentials (can be found in an 'About’ section or
byline in 30 seconds) tell you if an expert wrote the content. Publisher identity (visible in the URL,
header, or About page in 15 seconds) tells you if a reputable organization is accountable for the
content. Evidence quality (scan the first few paragraphs in 60 seconds) reveals whether claims are
supported by specific citations or rely on vague 'studies show' language. Together, these three
checks give you Author (expertise), Publisher (accountability), and Evidence (rigor) — the core
pillars of credibility. You can always do a deeper evaluation later if the source passes this initial
screen.

Add more specific terms to narrow results (‘bat echolocation hunting insects’), filter by
source type (articles, not forums), check publication dates for recent sources, and read
titles and summaries before clicking to save time — When searches return too many results,
use these narrowing techniques: (1) Add specificity — 'bat echolocation hunting insects' is more
focused than 'bat echolocation.' (2) Filter by type — look for educational articles or reference
sources rather than forums or personal blogs. (3) Scan before committing — read titles and
opening summaries to check relevance BEFORE investing time reading the full source. (4) Check
dates — if your topic involves ongoing research, prioritize recent sources. These skills are essential
because most searches produce far more results than you need — the research skill is identifying
the best sources efficiently.

A researchable question can be investigated using evidence and sources to find supported
answers, while an opinion question asks for personal preferences or beliefs that cannot be
proven or disproven with evidence — Researchable questions have answers supported by
evidence: 'How fast can cheetahs run?' can be answered with scientific measurements. Opinion
questions ask for preferences: 'What is the best animal?' has no evidence-based answer because
'best' is subjective. This doesn't mean opinions are worthless — but they belong in persuasive
writing, not research. Some questions LOOK researchable but are actually opinions in disguise:
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'Why is summer the best season?' assumes a preference. A researchable version: '"How do
temperatures during summer affect outdoor recreation in the United States?'

Primary sources provide direct evidence and firsthand accounts, while secondary sources
provide expert analysis and context that helps you understand what the primary sources
mean. Together, they give you both evidence AND interpretation — Primary and secondary
sources serve complementary roles. Primary sources give you direct evidence — the actual data,
words, images, and artifacts from the event or phenomenon you're studying. But primary sources
can be hard to interpret without context. Secondary sources provide that context: expert analysis,
historical background, comparison with other events, and interpretation of what the evidence
means. For example, reading a Civil War soldier's letters (primary) gives you a vivid personal
perspective, but a historian's book (secondary) helps you understand how that soldier's
experience fits into the larger war. The combination produces deeper understanding than either
type alone.

A specific question that guides your investigation and can be answered by gathering
information from reliable sources — A research question is a focused, specific question that
you need to investigate using sources like books, articles, and reliable websites. It guides your
entire research process — what sources to look for, what notes to take, and what your final report
will be about. Unlike test questions (which check what you already know), research questions drive
you to discover new information.

Types: 1) Science encyclopedia for overview of bird migration patterns. 2) Ornithology
journal article or bird research organization publication for expert scientific explanation. 3)
Nature documentary transcript or wildlife organization educational article for accessible
detailed accounts. Search locations: School library database, educational science websites
(.edu, .org), nature organizations (Audubon, National Geographic). Key terms: 'bird
migration navigation,' '‘avian magnetic sense,' 'bird celestial navigation,' 'migratory bird
orientation.' Evaluation: Check each source for author expertise (ornithologist or wildlife
biologist?), publication date (recent enough for current science?), publisher reputation
(research institution or random blog?), and relevance (does it discuss navigation
specifically, not just migration routes?) — A comprehensive source-finding strategy covers four
dimensions. Source types: mix overview sources (encyclopedia), expert sources (ornithology
research), and accessible sources (nature organization articles) for breadth and depth. Search
locations: target databases and websites known for reliable science content — not random web
searches. Key terms: your research question contains key concepts (‘'migrating birds,' 'navigate,'
‘continents') plus scientific synonyms (‘avian magnetic sense,' 'celestial navigation,' 'migratory
orientation'). Evaluation criteria: before investing reading time, check author expertise, publication
currency, publisher reputation, and relevance to your SPECIFIC question (navigation, not just
migration). This systematic approach consistently produces better sources in less time than
browsing randomly.

Currency: When was it published? Is the date recent enough for my topic? (Score: 0-2).
Relevance: Does it answer my specific research question? Is it at a reading level | can
understand? (Score: 0-2). Authority: Who is the author? Are they an expert? What
organization published it? (Score: 0-2). Accuracy: Does it cite evidence? Can | verify key facts
in other sources? Are there obvious errors? (Score: 0-2). Purpose: Why was it created — to
inform, persuade, sell, or entertain? Does the creator benefit from me believing this?
(Score: 0-2). Total: 8-10 = strong source; 5-7 = usable with caution; 0-4 = find a better source
— A practical evaluation checklist balances thoroughness with usability. The 0-2 scoring system (0
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= fails this criterion, 1 = partially meets, 2 = fully meets) gives each CRAAP element equal weight
and produces a total score between 0 and 10. The specific questions make each criterion
actionable: instead of vaguely 'checking authority,' you ask 'Who is the author? Are they an expert?
What organization published it?" — concrete questions a student can answer in seconds. The score
ranges (8-10, 5-7, 0-4) provide clear guidance on how to use the result. This tool transforms source
evaluation from an abstract concept into a concrete, repeatable process that becomes faster with
practice.

Source A has strong authority — NASA is a government scientific agency with thousands of
climate researchers, peer-reviewed processes, and no commercial motive. Source B has
weak authority — anonymous authorship, no institutional backing, and the sensational
title suggests bias rather than scientific objectivity — Authority evaluation compares the
qualifications behind each source. NASA employs thousands of scientists, operates satellite
monitoring systems, publishes peer-reviewed research, and has decades of climate data
collection. Their information undergoes rigorous review before publication. The personal blog has
no identified author (can't verify expertise), no institutional affiliation (no accountability), and a
sensational title ('Truth Revealed') that signals opinion rather than scientific analysis. While
government agencies aren't perfect, NASA's scientific authority on climate data is internationally
recognized. The blog, without any verifiable credentials, cannot compete on authority.

Animal topics are popular because they're relatable and interesting to most students. A
potential problem is that many students might end up with similar or overlapping
questions, making it harder to find unique sources that haven't already been used by
classmates — Animal topics dominate student research because animals are fascinating,
relatable, and well-covered in kid-friendly sources — making them comfortable choices. However,
when an entire class gravitates to animals, several problems emerge: students may inadvertently
choose overlapping questions (three reports on dolphins), sources become 'claimed' by early
researchers, and presentations become repetitive. This analysis reveals an important research
skill: topic selection should consider not just your interests but also what's already being
investigated. Sometimes the most rewarding research comes from exploring less-popular topics
where you become the class expert on something unexpected.

Skimming means quickly reading titles, headings, first sentences of paragraphs, and
captions to get the main idea without reading every word. Do it BEFORE committing to a full
read — to determine if the source is relevant and worth your time — Skimming is a crucial
efficiency skill in research. When you find potential sources, you skim FIRST to decide which ones
deserve a full read. Skim by reading the title, headings, first and last paragraphs, image captions,
and any bold or highlighted terms. In 2-3 minutes, you can determine: Is this source about my
topic? Does it seem reliable? Is it at the right reading level? Does it contain the type of information
| need? This prevents the common trap of spending 30 minutes reading a source only to discover
it doesn't actually address your research question.
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A 'just right' question focuses on one specific aspect of a topic that you can thoroughly
investigate with 2-4 sources, while a too-broad question tries to cover an entire subject — A
'just right' research question zooms in on one specific aspect: instead of 'What are animals?' (a
whole library), try 'How do arctic foxes survive in freezing temperatures?' (a focused investigation).
The test: can you imagine finding 2-4 good sources and writing a clear 3-5 paragraph report? If yes,
the scope is right. If you'd need 50 sources or could answer in one sentence, adjust your question.

Step 1: Brainstorm what specifically interests you about space (planets? astronauts? black
holes?). Step 2: Choose one specific aspect and ask a 'how' or 'why' question about it. Step 3:
Check if the question is answerable with 2-4 sources — adjust if too broad or too narrow —
Transforming a topic into a research question follows a reliable process. Step 1 (Brainstorm):
Space is huge — what specifically fascinates you? Mars exploration? Astronaut training? Black
holes? Jupiter's storms? Step 2 (Focus with how/why): Choose one aspect and craft a question:
'Why does Mars have the largest volcano in the solar system?' Step 3 (Scope check): Can you find
2-4 good sources? Can you write a 3-5 paragraph report? If you'd need 50 sources, narrow further.
If you can only find one source, broaden slightly. This three-step process works for ANY topic.

Strength — the iterative revision process is how all real research works; each round of
feedback strengthens the argument, catches errors, and pushes thinking deeper — The
iterative revision process isn't a concession to imperfection — it's the engine of quality
improvement. Professional researchers submit papers that go through multiple rounds of peer
review and revision before publication. Authors revise manuscripts dozens of times. Scientists
refine experiments based on feedback. Each revision cycle provides new perspectives that the
original author couldn't see alone. Embracing revision as essential (not embarrassing) is a
hallmark of intellectual maturity. The final product is stronger precisely BECAUSE it was revised,
not despite it.



10. Applied Problem Solving

< Question (fold —)

Examine these two versions of the
same research note: Version 1:
'Monarch butterflies migrate up to
3,000 miles each fall from Canada
to central Mexico. (National
Geographic, 2024)' Version 2:
'‘Butterflies fly south for winter.'
What specific problems does
Version 2 have that would hurt the
student's research paper?

You find a blog post that provides
detailed analysis of a scientific
topic. The author is anonymous
but clearly knowledgeable. Is this
source usable for academic
research?

What role do 'transition words and
phrases' play in synthesis writing?

Which of these is a problem with a
research question that is TOO
BROAD?

You're evaluating a source and
discover it was published by a well-
known satirical website that
creates fictional 'news' articles for

Answer

It's too vague (which butterflies? how far?), loses important details, and
has no source citation — Version 2 has multiple problems: it doesn't specify
which butterflies (there are thousands of species), loses the quantified
distance (3,000 miles), omits the specific route (Canada to Mexico), and has no
source citation. These omissions would make it impossible to write a specific,
well-supported paragraph or to verify the information later.

It can inform your thinking, but anonymous sources are generally
unsuitable as cited evidence because you can't verify the author's
qualifications or potential conflicts of interest — Anonymity creates an
evaluation barrier: you can't assess the author's qualifications, institutional
affiliations, or potential conflicts of interest — all crucial elements of the
Authority criterion in CRAAP/SIFT evaluation. The blog might contain excellent
analysis, and it can legitimately inform your thinking and suggest research
directions. But for formal citation, you need verifiable authorship. Use the
anonymous blog to find leads, then seek the same information from citable
sources. Not all blogs are unreliable — but anonymous ones can't meet
academic citation standards.

They signal the relationship between ideas from different sources —
Transition words and phrases are the connective tissue of synthesis writing.
They explicitly signal how ideas relate: 'similarly' shows agreement between
sources, 'however' introduces contradiction, 'as a result' shows cause-effect,
and 'furthermore' adds supporting evidence. Without transitions, readers
must guess how your sources connect. With them, your synthesis guides
readers through your argument logically. — showing agreement, contrast,
cause-effect, or addition.

It covers so much ground that you could never finish researching it — A
research question that is too broad covers so much territory that your
investigation would never end. For example, 'What is the history of space
exploration?' could fill entire libraries. You'd never know which sources to
choose, your notes would be scattered across dozens of topics, and your
report would be unfocused. Good researchers narrow their questions to a
manageable scope that can be thoroughly investigated with a reasonable
number of sources. — you'd need hundreds of sources and pages to answer
it.

No — satire sources deliberately create fictional content presented in a
news format for entertainment. Even though they may look like real
news articles, the information is intentionally made up and should never
be cited as factual evidence in research — Satirical sources are a unique
evaluation challenge because they're deliberately designed to look like
legitimate news while containing completely fictional content. The purpose is
humor and social commentary, not information. Using a satirical article as a



humor. Can you use this source in
your research?

Examine these two questions
about the same topic: (A) 'What are
the effects of pollution on rivers?'
(B) 'How does agricultural runoff
affect fish populations in the
Mississippi River?' Which is better
for a 5th-grade research project
and why?

You're researching whether
homework improves student
learning. You find a meta-analysis
(a study that combines results from
many smaller studies). Why might a
meta-analysis be particularly
valuable when comparing sources?

Which type of research question
usually produces the richest, most
interesting reports?

What does CRAAP stand for in
source evaluation?

How can you check a source's

factual source would introduce fabricated information into your research —
even if the satire makes a valid point about real issues, the specific 'facts' it
presents are invented. This is why checking Purpose in the CRAAP test is
crucial: a source that looks professional and sounds authoritative might have
an entirely non-informational purpose. When in doubt about whether a
source is satire, check the 'About' page and look for disclaimers.

Question B is better because it specifies the type of pollution
(agricultural runoff), the effect to investigate (fish populations), and the
location (Mississippi River) — making it focused enough for a student to
research thoroughly with 2-4 sources — Question B demonstrates excellent
question refinement. It takes the broad topic (pollution's effects on rivers) and
specifies three crucial elements: the cause (agricultural runoff — fertilizer and
pesticide runoff from farms), the effect to measure (fish populations —
specific and observable), and the location (Mississippi River — well-
documented). This focus means the student knows exactly what sources to
seek, what evidence to collect, and what their report will cover. Question A
would require hundreds of pages to answer thoroughly because 'pollution’
includes dozens of types and 'effects' spans entire ecosystems.

It systematically combines evidence from many studies, revealing
overall patterns that individual studies might not show — A meta-analysis
aggregates results across many studies, which helps identify overall trends
even when individual studies show different results. For example, if 15 of 20
studies show homework helps and 5 show it doesn't, the meta-analysis
reveals the overall pattern. However, meta-analyses aren't perfect — their
quality depends on which studies they include and how they weight them.

'How' and 'why' questions, because they require explanation, evidence
from multiple sources, and deeper thinking — not just listing facts —
'How' and 'why' questions require explanation and analysis rather than simple
fact retrieval. 'When was the telephone invented?' has a one-line answer
(1876). But 'How did the telephone change the way people communicated
across long distances?' requires you to investigate life before telephones, the
challenges of the invention, how it spread, its impact on business and families
— producing a rich, multi-source report. 'Who,' 'what,' 'when," and 'where'
questions are important for building background knowledge, but 'how' and
'why' drive deeper investigation.

Currency, Relevance, Authority, Accuracy, and Purpose — The CRAAP test
is a systematic framework for evaluating sources, developed by librarians at
California State University. Each letter represents a criterion: Currency (when
was it published?), Relevance (does it relate to your question?), Authority (who
wrote it and are they qualified?), Accuracy (is the information correct and
supported by evidence?), and Purpose (why was it created — to inform,
persuade, sell, or entertain?). By checking all five, you get a comprehensive
picture of whether a source deserves your trust. — five criteria for evaluating
whether a source is trustworthy and useful for your research.

Cross-reference key claims against other reliable sources, check if the
source cites its own references, look for specific evidence (data,
examples, citations) rather than vague claims, and see if the information
is consistent with what experts in the field say — Accuracy verification
requires active checking, not passive trust. The most reliable method is cross-



'Accuracy' — whether the
information it presents is actually
correct?

A student is paraphrasing a
passage about photosynthesis.
They read the original, then cover it
up and write what they remember
in their own words. Why is this
'cover and write' technique
effective?

What is the difference between a
primary source and a secondary
source?

A classmate says: 'l only use one
source for my research because
finding multiple sources takes too
long.' Evaluate this approach and
suggest a better strategy.

Your research question is 'How do
octopuses change color to
communicate with other sea
creatures?' After researching, you
discover that octopuses mostly
change color for camouflage, not
communication. What should you
do?

referencing: if three independent sources agree on a fact, it's likely accurate.
Also check whether the source provides evidence for its claims — citations,
data, specific examples, or references to studies. Vague claims without
evidence ('studies show...," 'experts agree...") are red flags. Check if the source
itself has a bibliography or references section — this shows the author based
their work on verifiable evidence. Finally, look for errors you CAN check (dates,
names, basic facts) — if a source gets easily verifiable facts wrong, its harder-
to-check claims become suspect.

It forces you to process the information and express it in your own
language rather than copying the original phrasing — The 'cover and
write' technique works because it breaks the connection between the original
words and your writing. When you can't see the source, you must reconstruct
the idea from your own understanding, which naturally produces genuine
paraphrasing rather than word-swapping. This technique demonstrates true
comprehension.

A primary source is original, firsthand material created during the time
being studied (diaries, photographs, speeches, data). A secondary source
analyzes, interprets, or discusses primary sources (textbooks,
encyclopedia articles, documentaries) — Primary sources are original,
firsthand materials: a soldier's diary, a photograph from an event, a scientist's
original data, a historical speech, or an artifact. They were created AT the time
being studied. Secondary sources analyze, interpret, or discuss primary
sources: textbooks, encyclopedia articles, documentaries, and review articles.
Both are valuable — primary sources provide direct evidence, while secondary
sources provide context and expert analysis. Most student research uses a
mix of both.

Using one source is risky because you can't verify accuracy, you get only
one perspective, and if that source has errors, your entire report is
wrong. A better strategy: spend 15-20 minutes upfront finding 3 sources
rather than 30 minutes trying to extract everything from one — The one-
source approach is a false efficiency. Yes, it saves search time — but it creates
bigger problems. If that single source contains errors, your entire report is
inaccurate. If it only covers one aspect of the topic, your report has gaps. If it
has a bias, your report inherits that bias without you knowing. The smarter
approach: invest 15-20 minutes upfront finding 3 good sources (using
skimming to evaluate quickly). This actually makes the rest of the project
EASIER because you have more information to work with, you can verify facts
across sources, and you can combine perspectives for a richer report. The
time 'saved' by using one source is lost to a weaker final product.

Refocus your question based on what you discovered: revise it to 'How
do octopuses use color-changing abilities for camouflage, and can they
also communicate through color changes?' — following the evidence
rather than forcing your original assumption — This is a perfect example
of productive refocusing. Your original question assumed octopuses change
color primarily for communication, but your sources revealed camouflage is
the main reason. Rather than forcing the evidence to fit your assumption
(which is dishonest) or abandoning the topic (which wastes your work), you
revise: now your research is RICHER because you discovered something
unexpected. The new question acknowledges both the primary use
(camouflage) and your original curiosity (communication) — producing a more



Your research requires finding
information about a very specific
topic — a rare species of frog
found only in one small region. You
can only find one source about it.
What should you do?

Some researchers argue that
synthesis is the most important
skill in research because it
transforms you from a 'reporter’
into a 'thinker.' Others argue that
finding reliable sources is actually
more important because synthesis
is worthless if built on unreliable
evidence. Which position do you
find more convincing, and why?

You encounter an article that uses
these phrases: 'everyone knows,'
'it's obvious that,' 'no reasonable
person would disagree,' and 'the
science is settled.' What critical
thinking concern do these phrases
raise?

A research plan includes your
question, key concepts, potential
sources, and a timeline. Why is
creating a plan BEFORE starting
your research important?

accurate, nuanced report. This flexibility is what separates good researchers
from stubborn ones.

Evaluate the one source very carefully for reliability (author expertise,
publication, references). Then look for related sources that discuss the
broader topic (frogs of that region, rare species conservation) to provide
context even if they don't discuss your exact species — Rare topics
present a genuine research challenge. When only one source exists for your
exact subject, apply extra scrutiny to that source — check the author's
credentials, the publisher's reputation, and whether references are cited.
Then broaden your search strategically: sources about related species, the
habitat region, or conservation of rare amphibians can provide context that
strengthens your research. You might also consider this situation as a sign to
refocus your question slightly — broadening from 'this specific frog' to 'rare
frogs in this ecosystem' might give you enough sources while keeping your
research focused and interesting.

Both skills are essential and interdependent — reliable sourcing provides
the foundation, but synthesis is what creates meaning from raw
evidence; neither has value without the other — This is a question
designed to test whether you recognize false dichotomies. Both skills are
essential and interdependent: reliable sources provide trustworthy evidence
(the building blocks), while synthesis creates meaning from that evidence (the
architecture). A researcher who finds excellent sources but can't synthesize
them produces a summary, not an argument. A researcher with brilliant
synthesis skills building on unreliable evidence produces convincing
nonsense. The strongest position recognizes their complementary nature.

They are rhetorical devices that pressure the reader to accept claims
without evidence by implying that questioning them is unreasonable —
These are rhetorical techniques called 'thought-terminating clichés' — they
discourage critical evaluation by implying that the reader would be foolish or
unreasonable to question the claim. Strong arguments don't need these
devices because the evidence itself is persuasive. When you see 'everyone
knows' or 'no reasonable person would disagree," ask: 'What evidence
supports this specific claim?' Sometimes the underlying claim IS well-
supported — but the rhetorical device is still a red flag that the author is
substituting persuasion for evidence.

A research plan prevents you from wasting time browsing randomly,
keeps you focused on your question, and helps you manage your time so
you finish on schedule — A research plan is your roadmap. Without one,
researchers often fall into 'research drift' — following interesting tangents
until they run out of time without answering their original question. A plan
specifies: your focused question (destination), key concepts and search terms
(map), types of sources you'll look for (stops along the way), and a timeline
(when each step needs to be done). This is especially important for students
who feel 'research anxiety' — the plan breaks an overwhelming project into
manageable daily tasks.

The abundance of information makes source selection MORE important,
not less. With millions of results for any topic, the challenge isn't finding
information — it's filtering accurate, relevant, expert information from

the vast amount of unreliable, outdated, or biased content — This is one



Some students argue that since
information is 'everywhere' on the
internet, source selection doesn't
really matter anymore. Evaluate
this claim.

You're curious about dinosaurs.
Transform this interest into a
focused research question using
the 'who, what, when, where, why,
how' strategy.

What is the main purpose of taking
notes during research?

What is the difference between a
fact and an opinion in a source,
and why does this distinction
matter for research?

You're presenting your research
findings to the class. A classmate
challenges your conclusion with
evidence you hadn't encountered
during your research. What is the
most intellectually honest
response?

of the most important misconceptions in modern research. The internet has
created an unprecedented abundance of information — but abundance
doesn't equal quality. For any topic, you'll find expert sources alongside
amateur opinions, factual articles alongside misinformation, current research
alongside outdated claims, and objective analysis alongside heavily biased
content. Source selection is the skill that separates effective researchers from
overwhelmed browsers. In a world of infinite information, the critical ability is
CHOOSING which information to trust — evaluating authorship, checking
credentials, verifying claims, and selecting the most reliable and relevant
sources from the ocean of possibilities.

Start with your interest (dinosaurs), then ask a specific 'how' or 'why'
question: 'How did scientists figure out what dinosaurs ate by studying
their fossilized teeth?' — The question-word strategy turns vague interests
into research questions. Starting with 'dinosaurs,' you apply question words:
WHO discovered the first dinosaur fossil? WHAT was the largest dinosaur?
HOW did scientists figure out what dinosaurs ate? WHY did dinosaurs go
extinct? The 'how' and 'why' versions tend to produce the richest research
because they require explanation, not just facts. '"How did scientists figure out
what dinosaurs ate by studying their fossilized teeth?"' is excellent because it
connects a curiosity (diet) with a method (fossil analysis) — giving you a
focused, investigable topic.

To record important information and keep track of where it came from
— Effective note-taking captures key information in your own words while
recording the source. This helps you organize your thinking and properly
attribute ideas when writing your final piece.

A fact is a statement that can be verified with evidence (measured,
observed, or documented). An opinion is a personal judgment or
interpretation that cannot be proven true or false. Research reports
should be built primarily on facts, with opinions clearly identified as
such — The fact-opinion distinction is fundamental to research integrity. Facts
can be verified: 'Earth's average temperature has risen 1.1°C since pre-
industrial times' is supported by measurement data. Opinions reflect
judgments: 'The government isn't doing enough about climate change'is a
value-based assessment that reasonable people can disagree about. In
research, you build your argument on facts and use opinions carefully —
attributing them to their authors ('Dr. Chen argues that..."). The danger occurs
when sources present opinions AS facts without evidence, or when
researchers treat their opinions as established truth. Strong researchers
always ask: 'Is this claim supported by evidence, or is this someone's
interpretation?’

Thank them for the new evidence, acknowledge that it's worth
considering, ask for the specific source so you can evaluate it, and
explain how it might affect your conclusion if confirmed — This tests the
disposition of a skilled researcher: openness to new evidence combined with
critical evaluation. The best response acknowledges the challenge respectfully,
requests the specific source (for evaluation), and honestly considers its
implications. You don't need to abandon your conclusion immediately — you
need to engage with the evidence fairly. This models how actual academic
discourse works: researchers present findings, peers challenge them, and
knowledge advances through honest engagement with contrary evidence.



You're paraphrasing a complex
passage about gene editing. The
original reads: 'CRISPR-Cas9
enables precise modification of
DNA sequences at targeted
locations within the genome,
offering unprecedented control
over genetic material that could
potentially address thousands of
inherited diseases.' Your
paraphrase reads: 'CRISPR-Cas9
allows scientists to change specific
parts of DNA exactly where they
want, which could eventually help
treat many genetic diseases.'
Evaluate your paraphrase.

Why is it important to use MORE
than one source when researching
a topic?

The paraphrase is effective — it uses different words and simpler
sentence structure while preserving the key meaning, though it loses
some precision (‘'unprecedented control,' '‘thousands of inherited
diseases') — This tests self-evaluation of paraphrasing skill. The paraphrase
succeeds on the fundamental level: it uses original language (‘allows scientists
to change specific parts' vs 'enables precise modification'), restructures the
sentence, and captures the core meaning. However, it loses nuance:
'unprecedented control' conveys that this is a breakthrough capability (not
just useful), and 'thousands of inherited diseases' is more specific than 'many
genetic diseases.' The best paraphrase would be: 'CRISPR-Cas9 technology
gives researchers a groundbreaking ability to edit specific DNA sequences,
potentially opening treatment pathways for thousands of genetic conditions.'
This preserves both meaning and impact.

Multiple sources let you verify information (if several sources agree, the
information is more likely accurate), discover different perspectives on
the topic, and build a more complete understanding than any single
source provides — Using multiple sources serves three critical purposes.
First, verification: if three independent sources all state the same fact, it's
much more likely to be accurate than if only one source claims it. Second,
perspective: different authors emphasize different aspects — a scientist's
article about coral reefs focuses on biology, while a journalist's article focuses
on economic impact. Third, completeness: no single source covers everything
about a topic. By combining information from 2-4 sources, you build a richer,
more accurate, and more nuanced understanding than any single source
could provide.



11. Critical Analysis & Evaluation

< Question (fold —)

A student writes the
research question: 'Why is
chocolate the best candy?'
What is wrong with this
question, and how should
it be fixed?

Which of these is the
strongest claim for a
research paper about
school uniforms?

What is an encyclopedia,
and what is it best used
for in research?

What is the purpose of a
'works cited' or
'references' page at the
end of a research paper?

What is the difference
between 'evidence' and
'reasoning' in a research
argument?

Answer

The question contains a built-in opinion ('best’) that biases the research. A better
version would be: 'What makes chocolate so popular around the world compared
to other candies?' — The word 'best' reveals a bias — the researcher has already
decided the answer before investigating. This is called a 'loaded question' because it
assumes its conclusion. Real research requires an open mind. The revised version
('What makes chocolate so popular around the world compared to other candies?’)
investigates the same interest but without predetermined conclusions. It invites
genuine discovery: maybe you'll find that chocolate's popularity involves chemistry,
history, marketing, and cultural traditions — much richer than just 'it's the best.'

School uniforms reduce visible socioeconomic differences but have no
measurable impact on academic performance, making them a social tool rather
than an educational one — The correct answer is the strongest claim because it's
specific (addresses two dimensions — social and academic), arguable (someone could
disagree), evidence-based (implies research findings), and nuanced (acknowledges a
benefit while questioning another). 'School uniforms are good' is too vague, 'Many
schools have adopted..." is a fact not a claim, and 'This paper will discuss..."is an
announcement, not an argument.

An encyclopedia is a reference work containing factual articles on many topics,
written by experts and professionally edited. It's best used for getting an
overview of your topic and finding key terms to search for more detailed sources
— Encyclopedias (like Britannica, World Book, or Wikipedia) provide overview articles
on thousands of topics. They're professionally written and edited, making them reliable
for basic facts. In research, encyclopedias are best used as STARTING points: they help
you understand the big picture of your topic, identify key terms and subtopics, and find
references to more detailed sources. However, most teachers don't want
encyclopedias as your ONLY source because they provide breadth (wide coverage)
rather than depth (detailed analysis). Use them to get oriented, then move to more
specialized sources for your report.

To provide complete source information so readers can locate and verify every
source you used, supporting the transparency and credibility of your research —
A works cited page serves the core research values of transparency and verifiability. It
provides enough information for any reader to find and verify the sources you used.
This supports academic integrity (you're accountable for your evidence), enables
further research (readers can explore your sources), and demonstrates the breadth
and quality of your evidence base. It should only include sources actually cited in the
paper, not everything you read.

Evidence is the factual information from sources (data, quotes, examples);
reasoning is YOUR explanation of how that evidence supports your claim —
Evidence and reasoning serve different functions. Evidence provides factual support —
statistics, expert quotes, research findings. Reasoning is your intellectual contribution
— the analysis explaining HOW and WHY that evidence supports your specific claim.
Without reasoning, evidence just sits there; the reader must figure out the connection.
Reasoning is where you demonstrate critical thinking by explicitly connecting evidence
to your argument.



When comparing sources,
what is the difference
between a source's
'perspective’ and its 'bias'?

You identified your key
concepts as 'volcanoes'
and 'eruption prediction.'
Your search isn't finding
good results. What should
you try?

Your teacher assigns a
research project on 'the
impact of technology on
society.' This topic is far
too broad. Apply
everything you've learned
about question
formulation to identify the
best research question
from these options.

You're researching 'How
did ancient Egyptians
build the pyramids?'
Which source would be
MOST useful?

You're helping a younger
student understand why
research skills matter.
They say: 'l can just ask Al
to write my research
paper — why do | need to
learn this stuff? Construct
a response that addresses
their concern seriously.

Perspective is the viewpoint shaped by a source's background and position; bias
is when that viewpoint leads to unfair or misleading presentation of information
— Every source has a perspective — a viewpoint influenced by the author's
background, expertise, culture, and position. This is natural and often valuable (a
marine biologist's perspective on ocean health is informed by expertise). Bias becomes
a problem when perspective leads to unfair treatment of evidence: ignoring
contradicting data, using misleading framing, or presenting opinion as fact. Perspective
is inevitable; bias is a flaw in reasoning.

Try synonyms and related terms — 'volcanic activity forecasting,' 'eruption
warning signs,’ or 'seismology and volcanoes' — to find sources that discuss the
same topic using different words — When your initial search terms don't work well,
the solution is often synonyms and related terms. 'Eruption prediction' and 'volcanic
activity forecasting' describe the same thing, but different sources use different
language. Expanding your key concepts to include synonyms ('prediction' —
'forecasting,' 'warning signs,' 'monitoring') dramatically increases the sources you'll
find. This is a core research skill: understanding that the same idea can be expressed
many ways, and flexible searching finds the best sources.

'How has the widespread adoption of smartphones changed the way teenagers
develop and maintain friendships compared to previous generations?' — The
correct answer applies multiple question formulation principles: it narrows a broad
topic (technology — smartphones), specifies an affected population (teenagers),
focuses on a measurable outcome (friendship development and maintenance), and
invites comparison (versus previous generations). The distractors fail different tests:
'good or bad' is a value judgment not answerable by research, 'inventions' is
descriptive not analytical, and 'how many' produces a simple lookup answer rather
than a research investigation.

An archaeology magazine article titled 'New Evidence: How Workers Moved
Massive Stone Blocks to Build the Great Pyramid' by Dr. Sarah Chen, Pyramid
Research Institute, published 2023 — The archaeology article is the best choice for
multiple reasons: the author (Dr. Sarah Chen) has credentials in the field, the publisher
(Pyramid Research Institute) is a research organization, the title directly addresses your
question (how blocks were moved), and it's recent (2023) which means it includes the
latest evidence. The novel is fiction. The travel blog is personal experience, not
archaeological evidence. The social media post is unverified speculation. When
choosing sources, look for expertise, relevance to your question, and factual basis.

Al can generate plausible-sounding text but cannot verify facts, evaluate source
credibility, detect its own errors, or produce genuine critical thinking — research
skills are about developing YOUR ability to think, not just producing a paper —
This is an important question deserving a serious answer. Al can generate text, but it
cannot: verify whether its claims are true (it 'hallucinates' plausible-sounding
falsehoods), evaluate source credibility, detect logical fallacies in its own reasoning,
update its knowledge in real-time, or develop genuine understanding of a topic. More
fundamentally, research skills develop critical thinking — the ability to evaluate claims,
detect manipulation, and make evidence-based decisions. These skills apply far beyond
school papers: evaluating health claims, political rhetoric, financial advice, and every
important decision where information matters. Al is a tool that skilled researchers can
use effectively — but only if they can evaluate its output.

There is significant truth to this — a well-crafted question determines the quality



Some people say that
asking questions is more
important than finding
answers. Evaluate this
idea in the context of
research.

Why is understanding a
source's 'Purpose’
important for evaluating
its reliability?

Why is 'What color is the
sky?' a poor research
question?

Compare these two sets
of notes from the same
source about dolphins:
Student A: 'Dolphins use
echolocation to find food.
They send out clicks and
listen for echoes. Source:
Ocean Life by Dr. Park, p.
45' Student B: 'Dolphins —
smart, live in ocean, eat
fish' Which student's
notes will be more useful
when writing a research
paper?

You've completed your
research and are writing
your conclusion. Your
paper argued that year-
round schooling improves
academic achievement,

of your entire investigation. A brilliant answer to a poorly formed question is still
unfocused research. However, questions without investigation remain mere
curiosity — both the asking and the answering matter — This philosophical idea
contains an important insight for young researchers. The quality of your research
question determines the ceiling of your entire project — a vague question produces
vague results no matter how many hours you spend. In this sense, the asking IS more
important: spending extra time crafting a focused, interesting question pays dividends
throughout every subsequent step. However, the statement becomes too extreme if
taken literally — unanswered questions remain curiosity, not research. The full picture:
invest serious time in your question (it's the foundation), then build the answer with
equal care. The question determines WHAT you can discover; the investigation
determines what you ACTUALLY discover.

Purpose reveals the source's motivation — a source created to inform is more
likely to be balanced than one created to sell a product, promote a viewpoint, or
entertain, because each purpose shapes how information is presented — Every
source is created for a reason, and that reason affects what information is included,
excluded, or emphasized. Sources meant to INFORM (textbooks, encyclopedias) aim for
balance and accuracy. Sources meant to PERSUADE (political sites, advocacy groups)
selectively present evidence supporting their position. Sources meant to SELL (product
reviews on company sites) highlight benefits and minimize drawbacks. Sources meant
to ENTERTAIN (blogs, social media) may prioritize engagement over accuracy.
Recognizing purpose helps you understand what the source might be leaving out or
exaggerating.

It is too narrow and simple — it can be answered with a single fact and doesn't
require investigation or multiple sources — Questions that can be answered with a
single fact ('blue' or 'it depends on the time of day') don't require research. There's
nothing to investigate, no sources to compare, and no report to write. A better
research question would be 'Why does the sky change colors during a sunset?' — this
requires understanding light physics, atmospheric science, and different conditions,
which means you'd need to gather information from multiple sources.

Student A's, because they include specific details, are in the student's own words,
and record the source — Student A's notes are superior because they contain specific
factual details (echolocation mechanism), are written in the student's own words, and
include complete source information. Student B's notes are too vague ('smart, live in
ocean, eat fish') to support research writing and lack any source attribution, making
proper citation impossible.

Acknowledge the qualified finding honestly — year-round schooling particularly
benefits students most vulnerable to 'summer slide,' which suggests it's an
equity tool more than a universal academic improvement — This tests the ability



but during your research
you discovered that the
strongest benefits appear
for students from low-
income families, while the
effect is minimal for
middle- and upper-
income students. How
should your conclusion
handle this nuance?

Your teacher says to
research 'the ocean.' You
need to turn this into a
focused research
question. Which is the
best option?

A source about
endangered species
includes emotional
language: 'These
magnificent, innocent
creatures are being
brutally destroyed by
greedy corporations.'
Analyze how this language
affects the source's
reliability.

What is a 'counterclaim' in
research writing, and why
should you include one?

Your research paper draft
includes this paragraph:
'According to Smith
(2022), screen time affects
children. Jones (2023) also
found that screens have
effects on kids.
Furthermore, Chen (2024)
discovered similar results

to refine an argument based on evidence complexity. The finding that benefits are
concentrated among low-income students doesn't weaken the paper — it sharpens it.
The conclusion should acknowledge this nuance and reframe the argument: year-
round schooling is most accurately understood as an educational equity tool that
counteracts the 'summer slide' disproportionately affecting students who lack access to
summer enrichment. This revised conclusion is more accurate, more interesting, and
demonstrates genuine engagement with evidence — exactly what master-level
research looks like.

How do sea turtles navigate across thousands of miles of open ocean to return to
the same beach where they were born? — The sea turtle navigation question takes
the broad topic 'ocean' and zooms into one specific, fascinating aspect. It's
researchable (scientists have studied this), interesting (the navigation ability is
remarkable), and focused (you'd look for sources about sea turtle biology, magnetic
fields, and ocean navigation). The other options are either too vague ('What is the
ocean?'), too broad (‘everything about ocean animals, plants, weather, and geology"), or
too simple ('Is the ocean blue?").

The emotional language ('magnificent,’ 'innocent,’ 'brutally destroyed,’ 'greedy"’)
signals an advocacy purpose rather than objective informing. While the
underlying facts about species endangerment may be accurate, the language is
designed to provoke an emotional reaction rather than present balanced
evidence — Emotional language is a reliability warning sign — not because the
underlying facts are necessarily wrong, but because it reveals the source's purpose is
persuasion rather than information. 'Magnificent' and 'innocent' are value judgments,
not facts. 'Brutally destroyed' and 'greedy' are characterizations designed to provoke
anger, not understanding. An objective source would say: 'Species X population has
declined 40% over the past decade, primarily due to habitat loss from industrial
expansion in the region.' Both versions might describe the same reality, but the
objective version gives you verifiable facts, while the emotional version gives you
someone's interpretation. Use emotionally-charged sources cautiously, and always
verify their factual claims against neutral sources.

A counterclaim is an opposing argument that you acknowledge and then address
with evidence, which strengthens your paper by showing you've considered
other perspectives — A counterclaim acknowledges and addresses opposing
arguments. Including one actually strengthens your paper because it demonstrates
that you've considered multiple perspectives and can defend your position against
challenges. The structure is: acknowledge the opposing view fairly, then explain why
your evidence is more compelling or why the counterclaim has limitations. This shows
intellectual honesty and rigorous thinking.

It lacks specificity (what effects?), uses no real evidence (no data or findings), has
no synthesis (three separate statements instead of integration), provides no
reasoning (no explanation of why), and contains no claim to argue for — This
paragraph demonstrates nearly every research writing problem simultaneously: (1) No
claim — what is the paragraph arguing? (2) No specificity — 'affects,' 'effects,' and
'results' are meaninglessly vague. (3) No evidence — no data, statistics, or specific
findings are presented. (4) No synthesis — three sources are mentioned in parallel
without any connection between them. (5) No reasoning — there's no explanation of



about technology and
youth.' Identify every
problem with this
paragraph.

During your research on
school lunch nutrition,
you discover that your
initial hypothesis ('school
lunches are unhealthy') is
not fully supported. The
evidence shows that
federal nutrition
standards improved
significantly in 2012, but
implementation varies
widely by district. How
should this discovery
change your approach?

Why is it important to
write down the source
information (author, title,
date) alongside your
research notes?

What is an 'evidence
sandwich' (also called a
'quote sandwich') in
research writing?

What does it mean to
'refocus' a research
question during your
investigation?

You're researching
volcanoes and found a
source published by a
university geology
department. Why might
this be a good source?

significance. (6) Source-by-source structure — the paragraph is organized by source
rather than by idea. A revision would start with a claim, present specific findings from
each source, connect them through reasoning, and explain why they matter.

Revise your thesis to reflect the nuanced reality — This scenario tests intellectual
honesty — a core research skill. When evidence complicates your hypothesis, the
correct response is to revise your position to match the evidence, not to manipulate
your sources to match your preconception. The revised thesis ('standards improved
but implementation varies') is actually stronger and more interesting than the original
(‘'school lunches are unhealthy') because it reflects genuine complexity. This
demonstrates the research process at its best: starting with a question, following the
evidence, and arriving at a conclusion you didn't anticipate. — perhaps arguing that
while federal standards improved, inconsistent implementation means many students
still lack adequate nutrition.

So you can give proper credit and find the source again if needed — Recording
source information serves two essential purposes: it allows you to give proper credit to
the original authors (avoiding plagiarism), and it lets you relocate the source if you
need to verify information or find additional details during writing.

A three-part structure: introduce the evidence with context, present the
evidence (quote or paraphrase), then explain its significance to your argument —
The evidence sandwich ensures evidence is properly integrated, not just dropped in.
The top slice introduces and contextualizes the evidence (‘According to marine biologist
Dr. Chen, who studied the reef for 15 years..."). The filling presents the evidence itself
(quote or paraphrase with citation). The bottom slice is your analysis — explaining what
the evidence means for your argument ('This long-term perspective reveals that...").
Without the surrounding analysis, evidence lacks context and purpose.

Refocusing means adjusting your research question based on what you discover
— Refocusing is a natural and important part of research. As you investigate, you might
discover that your question is too broad (you're finding hundreds of sources on
subtopics), too narrow (only one source discusses it), or that a more interesting aspect
has emerged. For example, researching 'How do bees make honey?' you might discover
the fascinating waggle dance — and refocus to '"How do honeybees communicate the
location of flower patches to their hive?' Refocusing isn't failure; it's the sign of a
researcher who responds thoughtfully to evidence. — if you find your question is too
broad, too narrow, or leading in an unexpected direction, you revise it to match what
the sources actually reveal.

University departments employ trained scientists and professors who are
experts in their field, their publications undergo academic review, and
universities don't have commercial motives that might bias their information —
University sources are generally reliable for several reasons. First, the authors are
trained experts — geology professors have spent years studying volcanoes through
research and fieldwork. Second, academic publications go through peer review or
editorial oversight, catching errors before publication. Third, universities are
educational institutions, not businesses — their primary goal is advancing knowledge,



What is a 'search strategy'
and why should you plan
one before looking for
sources?

not selling products. This doesn't mean university sources are always perfect or easy to
read, but they represent a high standard of factual accuracy and expertise. When you
see '.edu' in a web address, it indicates a university source.

A search strategy is your plan for finding sources — it includes your key search
terms, synonyms to try, types of sources to look for, and where to search.
Planning prevents aimless browsing and helps you find the best sources faster —
A search strategy maps out your approach BEFORE you start searching. It includes:
your key search terms (from your research question), synonyms and alternative terms
(in case your first terms don't work), the types of sources you need (at least one
encyclopedia for overview, one expert source for depth), and where you'll search
(library catalog, educational databases, approved websites). Without a strategy,
students often fall into 'browsing mode' — clicking from link to link without direction,
wasting time on irrelevant sources. A five-minute planning session can save hours of
unfocused searching.



12. Advanced Integration & Synthesis

< Question (fold —)

What are 'weasel words' in
sources, and why should they
make you cautious?

Classify each of these as a
primary or secondary source
for researching the Apollo 11
moon landing: (A) A
photograph taken by Neil
Armstrong on the Moon. (B) A
2020 textbook chapter about
the space race. (C) A transcript
of the radio communications
between the astronauts and
Mission Control.

A news article reports: 'Studies
show that students who eat
breakfast perform better in
school.' The article doesn't link
to any specific studies. Using
the SIFT method's 'Trace' step,
how would you verify this
claim?

How does the intended
audience of a source affect the
information it contains?

Answer

Weasel words are vague phrases that sound authoritative but actually say
nothing specific — Weasel words are linguistic sleight of hand. Phrases like
'research suggests,' 'it is widely known,' 'experts believe,' and 'studies have shown'
SOUND like they cite evidence but actually cite nothing specific. Who are these
experts? Which studies? When? Where? Without those details, the phrases are
empty. Credible sources name their sources: 'Dr. Sarah Chen's 2023 study at MIT
found..." versus 'studies show...' When you encounter weasel words, treat the
claims as unverified until you find the specific evidence they vaguely reference.
This is one of the fastest ways to distinguish credible sources from unreliable
ones. — like 'experts say,' 'studies show," 'it is widely believed,' or 'many people
think.' They create an impression of evidence without providing any verifiable
source.

A is primary (original photograph taken during the event). B is secondary
(written decades later, analyzing and interpreting the event). C is primary
(direct record of communications during the event) — Primary sources are
created during or immediately after an event by participants or witnesses. The
photograph (A) was taken ON the Moon during the mission — it's firsthand visual
evidence. The radio transcript (C) is a direct record of what was said during the
event — it captures the actual words in real time. The textbook chapter (B) was
written in 2020, decades after the event, by an author analyzing and interpreting
what happened — it discusses primary sources but is itself a secondary source.
Note that a transcript IS primary even though it's a written copy of spoken words
— it preserves the original communication faithfully.

Search for the original research studies on breakfast and academic
performance, check if they actually support the article's claim, and evaluate
the studies' methodology and scope — The Trace step in SIFT means tracking a
claim back to its source. Searching for the original studies might reveal important
nuances the article omitted: perhaps the studies measured only elementary
students, the effect was small, the studies were observational (correlation, not
causation), or the benefit was linked to nutrition quality rather than breakfast
specifically. Many claims that 'studies show X' collapse when you trace back to the
actual research. The claim might be broadly true but significantly more nuanced
than the article suggests.

Sources written for experts include more technical detail, assume
background knowledge, and use specialized vocabulary. Sources written for
general audiences simplify concepts, explain basics, and may sacrifice
precision for accessibility. Neither is automatically better — the right choice
depends on your needs and reading level — Audience profoundly shapes
content. A research paper on black holes written for astrophysicists assumes
knowledge of general relativity and uses mathematical equations — accurate but
inaccessible to most students. A National Geographic article on the same topic
explains concepts with analogies and visualizations — accessible but less detailed.
A children's encyclopedia entry simplifies further. For student research, the ideal
source is one that's both accurate AND comprehensible: science magazines,
educational websites, and well-written textbooks often hit this sweet spot. As you
advance, you can tackle more technical sources. The key is matching the source's



What does the word 'relevant'
mean when choosing sources
for your research?

Reflect on this statement: 'The
goal of research is not to prove
you're right — it's to find out
what's true.' How does this
philosophy change the way you
approach a research project
from start to finish?

Look at these three research
questions about wolves. Which
one would produce the most
interesting and thorough
research? (A) 'Are wolves
mammals?' (B) 'What are
wolves?' (C) 'How do wolf packs
cooperate to hunt prey much
larger than themselves?'

You're comparing coverage of a
new environmental law: Source
A (environmental group):
Focuses on how the law
protects endangered habitats
Source B (industry trade
group): Focuses on job losses
and economic costs Source C
(university research center):
Analyzes both environmental
benefits and economic trade-
offs Which source would be
most useful as your primary
source, and why?

audience level to your own reading level while ensuring the content is still reliable.

A relevant source directly relates to and helps answer your specific research
question — it contains information about your topic, not just about a
loosely related subject — Relevance is the most basic test for source selection:
does this source actually help answer my research question? If you're researching
'How do emperor penguins survive Antarctic winters?' then a source about
penguin diet in summer is only partially relevant, a source about penguin
huddling behavior in winter is highly relevant, and a source about tropical birds is
not relevant at all. Checking relevance before you start reading saves enormous
time — skim the title, headings, and first paragraph to determine if the source
addresses your specific question.

It shifts research from seeking evidence for a predetermined conclusion to
genuine inquiry: asking open questions, evaluating all evidence fairly, being
willing to change your mind, and reporting findings honestly even when
they surprise you — This philosophy transforms every stage of research.
Question formulation becomes genuinely curious rather than leading. Source
searching becomes comprehensive rather than cherry-picked. Source evaluation
applies equally rigorous standards to comfortable and uncomfortable evidence.
Note-taking captures nuance rather than selectively recording supportive
evidence. Synthesis builds arguments that follow the evidence rather than forcing
evidence into preformed conclusions. And conclusions acknowledge complexity
honestly. This doesn't mean you can't have a thesis — it means your thesis should
emerge from evidence, not precede it.

Question C is best because it focuses on a specific, fascinating behavior
(cooperative hunting) that requires understanding pack dynamics, strategy,
and prey relationships — providing rich material from multiple sources —
Question C hits the 'Goldilocks zone.' Question A ('Are wolves mammals?') is
answered with a single word — no research needed. Question B ('What are
wolves?') is so broad it could cover diet, habitat, behavior, evolution, cultural
myths, conservation — impossible to cover thoroughly. Question C ("How do wolf
packs cooperate to hunt prey much larger than themselves?') focuses on one
remarkable aspect and requires real investigation: you'd study pack hierarchy,
hunting strategies, communication during hunts, and specific prey interactions.
This produces a focused, fascinating report.

Source C, because it examines both sides of the issue, giving you a more
complete foundation for your research — Source C makes the best primary
source because it examines both environmental and economic dimensions,
providing a comprehensive foundation. Sources A and B are still valuable as
supplementary sources that provide deeper detail on specific aspects — but their
advocacy positions mean they emphasize information that supports their goals.
Starting with the most balanced source helps you build a framework, then add
depth from specialized sources.

The citations to real journals add credibility, but the source still has a



You're evaluating a source
about healthy eating published
by a vitamin supplement
company. The article includes
citations to real medical
journals. How should you
handle this source?

In the CRAAP test, what does
'Currency' mean?

What is the difference between
misinformation and
disinformation?

You found a source titled
'Everything You Need to Know
About Sharks — The COMPLETE
Guide!' The website has bright
colors, lots of advertisements,
and no author name.
Meanwhile, another source
titled 'Shark Behavior: A Review
of Current Research'is plain-
looking but written by three
marine biologists. Which
should you trust more and
why?

You're researching school start
times and find these three
sources: Source A (medical
journal): 'Adolescent circadian
rhythms shift later, making
early start times biologically
inappropriate.' Source B

conflict of interest — the company profits from people buying supplements.
Use the cited studies as leads to find the original research, then evaluate
those primary sources directly rather than relying on the company's
interpretation — This source demonstrates why evaluation requires nuance. The
citations to medical journals show the author engaged with real research — that's
a positive sign. However, the supplement company has a financial motive: they
may have cherry-picked studies that support supplement use while ignoring
studies that don't. The smartest move is to use the citations as a trail — find the
original studies and read them yourself. You might discover that the original study
had limitations the company didn't mention, or that the study's conclusions were
more cautious than the company's article suggests. This is lateral reading in
action: using the source as a starting point, then verifying independently.

When the source was published or last updated — Currency refers to the
timeliness of a source — when it was published or last updated. For rapidly
changing topics like technology, medicine, or climate data, you need recent
sources because older information may be outdated or disproven. For stable
topics like ancient history or mathematics, currency matters less. Always check
the publication date and consider: has significant new information emerged since
this was written? A 2015 article on Mars exploration is missing discoveries from
rovers that landed after that date. — helping you determine if the information is
recent enough for your topic.

Misinformation is false information shared without intent to deceive;
disinformation is false information deliberately created and spread to
mislead — The distinction is about intent. Misinformation is inaccurate
information shared by people who believe it's true — like sharing a debunked
health remedy because you think it works. Disinformation is deliberately
fabricated or manipulated to deceive — like a coordinated campaign spreading
false election claims. Both are harmful, but understanding the difference helps
you respond appropriately: correct misinformation gently, but recognize
disinformation as a strategic threat.

Trust the plain-looking source by the marine biologists more — This scenario
teaches a critical lesson: visual design does NOT indicate reliability. The flashy
source has multiple red flags — no author (can't verify expertise), superlative
claims (‘Everything,' 'COMPLETE' — no source covers everything), heavy
advertising (the site may exist to generate ad revenue, not to educate), and
anonymous content. The plain-looking source has strong credibility indicators —
three named marine biologists (verifiable expertise), the word 'review' (suggests
systematic analysis of research), and 'current research’ (indicates engagement
with the scientific community). In research, substance matters more than style. A
boring-looking source from experts is almost always more reliable than a flashy
one from anonymous writers.

They offer complementary perspectives — biological evidence, practical
considerations, and student experience — that together paint a fuller



(school administrator):
'Changing start times would
disrupt bus schedules, after-
school activities, and parent
work arrangements.' Source C
(student survey): '78% of
students reported feeling tired
during first-period classes.’'
How do these sources relate to
each other?

Alocal issue is dividing your
community: should a wetland
be preserved or developed into
affordable housing? Both sides
have legitimate concerns.
You've been asked to write an
evidence-based analysis. How
do the research skills you've
learned prepare you to
contribute meaningfully to this
real-world debate?

A student argues: 'Research
questions don't matter because
| can just change my question
to match whatever | find." Is this
a valid approach?

You have evidence from three
sources about the benefits of
reading aloud to children:
Source A: Children read to daily
score 15% higher on vocabulary
tests Source B: Read-aloud
sessions strengthen parent-
child bonding Source C: Early
read-aloud exposure correlates
with a love of reading in later
years How would you
synthesize this evidence into a
single claim?

picture — These sources are complementary, not contradictory. The medical
journal provides biological evidence (WHY later starts are better for teens), the
administrator identifies practical barriers (WHY change is difficult), and the
student survey provides experiential data (WHAT students actually feel). A strong
research paper would weave all three together to present a complete, nuanced
analysis of the issue.

You can formulate focused questions, find diverse credible sources
(environmental studies, housing data, community perspectives), evaluate
evidence fairly regardless of personal feelings, synthesize findings into a
nuanced analysis that acknowledges the genuine trade-offs, and present
your reasoning transparently — This scenario connects research skills to real-
world civic engagement. Your skills prepare you to: formulate specific sub-
questions (What ecosystem services does the wetland provide? How severe is the
housing shortage? Are alternative sites available?), seek diverse sources
(environmental impact studies, housing needs data, community survey results,
urban planning research), evaluate each source's credibility and potential bias,
synthesize evidence into an analysis that honestly acknowledges the genuine
trade-offs involved, and present findings with transparency about limitations. You
can't 'solve' the debate — but you can elevate it from emotional arguments to
evidence-based deliberation.

Partially valid — refocusing is good, but starting WITHOUT any question
leads to aimless browsing. The best approach is to start with a question,
then refine it as you learn. The question should guide your search even as it
evolves — This argument contains a kernel of truth wrapped in a problematic
approach. YES, research questions should evolve based on what you discover —
that's good refocusing. But NO, starting without any question is not the same
thing. Without an initial question, you have no direction for your first search, no
way to evaluate which sources are relevant, and no framework for organizing
notes. The research question is your starting compass bearing: you might adjust
course as you explore, but you need a direction to leave port. The best
researchers start with a focused question, remain open to refocusing, and
document how their question evolved — that evolution is part of the research
story.

Reading aloud to children produces interconnected benefits — building
vocabulary, strengthening family bonds, and fostering lifelong reading
habits — making it one of the most impactful educational practices parents
can adopt — The synthesis creates a claim that none of the individual sources
make: that reading aloud is 'one of the most impactful educational practices'
because its benefits span multiple dimensions (cognitive, emotional, behavioral).
The first distractor just lists sources without connecting them. The second is too
vague. The third focuses on only one source's finding. Effective synthesis
identifies the bigger picture that emerges from combining evidence.



You encounter a website with
the URL
'WorldHealthOrganization-
News.com' (note the hyphens).
The site uses WHO's logo and
publishes articles about health.
How can you determine if this
is an official WHO source?

Evaluate this statement: 'You
should only use sources you
completely agree with, because
if you disagree with a source, it
must be unreliable.’

Your research question about
coral reefs has three key
concepts: 'coral bleaching,'
'ocean temperature,' and
'recovery.' Create a simple
research plan showing how
you'd investigate this question
in five days.

You found three sources about
polar bear adaptations. Source
A'is a children's encyclopedia
entry (2022). Source Bis a
wildlife biologist's research
summary (2023). Source Cis a
10-year-old's school report
posted online (2021). Rank
these from most to least
reliable and explain why.

You're researching volcanoes

Check the official WHO domain (who.int), use lateral reading to see if
credible sources link to this site, and verify through WHO's official social
media channels — This is a classic domain impersonation tactic. The real WHO
uses who.int — the hyphenated .com domain is not affiliated. To verify: (1) Check
the known official domain directly, (2) Use lateral reading — search
'WorldHealthOrganization-News.com legitimate' to see what others say, (3) Check
WHQO's official channels for any link to this site. SSL certificates only prove the
connection is encrypted, not that the site is trustworthy. Logos can be copied by
anyone. This technique is used by both scam sites and disinformation campaigns.

This statement is dangerously wrong — it describes confirmation bias.
Reliable research requires engaging with sources that challenge your views,
not just ones that confirm them. Disagreeing with a source doesn't make it
unreliable; it might mean your own assumptions need examination — This
statement describes confirmation bias — seeking only information that supports
what you already believe. It's one of the most common and damaging research
errors. A source that challenges your assumptions might actually be more
valuable than one that confirms them, because it forces you to think critically,
examine your evidence, and strengthen your arguments. Reliability should be
judged by the CRAAP criteria (authority, accuracy, purpose), not by whether you
agree with the conclusions. The strongest research reports acknowledge multiple
perspectives: 'While Source A argues X, Sources B and C present evidence for Y.
After examining the evidence...' This shows intellectual honesty and critical
thinking.

Day 1: Search for sources using each key concept and synonyms; select 3
best sources. Day 2: Read and take notes from Source 1 (what is coral
bleaching?). Day 3: Read and take notes from Sources 2-3 (temperature
connection and recovery). Day 4: Organize notes by theme and draft your
report. Day 5: Revise, add missing information, and finalize — A five-day
research plan breaks an overwhelming project into manageable daily tasks. Day 1
focuses on finding and selecting sources (using your three key concepts as search
terms). Days 2-3 are dedicated reading and note-taking days — one source at a
time prevents information overload. Day 4 is the synthesis day — organizing
notes into themes and drafting the report. Day 5 is revision — checking for gaps,
improving clarity, and finalizing. This plan ensures you don't fall into the 'night-
before panic' trap where the entire project happens in a single stressed session.

Most reliable: Source B (expert author with scientific training). Second:
Source A (professionally edited reference work, though less detailed). Least
reliable: Source C (written by a non-expert student, potentially contains
errors, not professionally reviewed) — Source reliability depends heavily on
authorship and review process. Source B (wildlife biologist) is most reliable
because the author has specialized training and research experience in the
subject — they've likely observed polar bears and published peer-reviewed work.
Source A (children's encyclopedia) is professionally edited with fact-checking
processes, making it reliable for foundational information, though less detailed
than expert sources. Source C (student report) is least reliable because it was
written by someone without subject expertise and wasn't professionally reviewed
— it may contain misunderstandings, errors, or copied content. This doesn't mean
students can't write well, but their work lacks the verification processes that make
sources trustworthy for research.



and find this passage: 'Mount
Vesuvius erupted in 79 AD,
burying the Roman cities of
Pompeii and Herculaneum
under volcanic ash. The
eruption killed an estimated
2,000 people.' What
information should you include
in your notes?

When two sources present
genuinely conflicting
conclusions that can't be
explained by different
definitions or methods, what
should a researcher do?

What does 'correlation does
not equal causation' mean, and
why is this important for
evaluating source claims?

A student finds a powerful
sentence in their source: 'The
ice caps are not just melting —
they are collapsing at a rate
that defies our most pessimistic
predictions.' The student wants
to use this in their paper. What
is the best approach?

You're researching 'How do
honeybees communicate the
location of flowers?' You find:
Source A (2019 biology
textbook), Source B (2023
article by an entomologist),
Source C (2023 beekeeping
hobby blog). Which
combination of two sources
would give you the best
foundation?

The key facts (what erupted, when, what cities were affected, estimated
deaths) plus the source citation — Effective research notes capture the key
facts relevant to your topic — in this case, the volcano name, date, affected cities,
and casualty estimate. Notes should be in your own words (not copied verbatim)
and always include the source citation so you can give credit later.

Present both conclusions fairly, evaluate the strength of evidence behind
each, and explain to the reader why the disagreement exists — When
credible sources genuinely disagree, the worst thing a researcher can do is
pretend the disagreement doesn't exist. Instead, present both positions fairly,
evaluate the quality of evidence supporting each, and offer your analysis of why
they diverge. This demonstrates intellectual honesty and critical thinking — two of
the most valued skills in research. Ignoring contradictory evidence is a form of
cherry-picking.

Just because two things occur together doesn't mean one causes the other
— This is perhaps the most important principle in evaluating claims. Correlation
means two things vary together; causation means one actually produces the
other. Example: countries that consume more chocolate win more Nobel Prizes
(real correlation) — but chocolate doesn't cause Nobel Prizes; both correlate with
national wealth and education investment. Sources that present correlations as
causal relationships are either misunderstanding or deliberately misrepresenting
the data. Always ask: could a third factor explain both variables? — there may be
a third factor causing both, or the relationship may be coincidental.

Quote it directly with quotation marks and a citation, because the vivid
language is part of what makes it effective — This is a case where direct
quotation is the right choice. The sentence's power comes from its vivid language
('not just melting — they are collapsing') and dramatic phrasing (‘defies our most
pessimistic predictions'). Paraphrasing would lose that rhetorical impact. Using it
without quotation marks would be plagiarism, and emotional language from
expert sources can be appropriate in research.

Sources A and B — the textbook provides foundational science about bee
communication, while the entomologist's recent article adds expert depth
and the latest research findings — Sources A and B complement each other
perfectly. The textbook (A) provides foundational knowledge — the established
science of bee communication, including the waggle dance, pheromones, and
dance language basics. The entomologist's article (B) adds expert depth and
recent discoveries, potentially including new research about how bees encode
distance and direction. Together, they cover both established knowledge and
current findings. Source C (beekeeping blog) has practical experience but likely
lacks scientific rigor — a hobbyist may share observations without understanding
the underlying biology. For a research project, expert sources provide more
reliable and detailed information.



13. Capstone Research Planning

< Question (fold —)

Evaluate this
statement: 'lIf a source
appears at the top of
search results, it must
be the most reliable
and accurate source
available.'

What is a 'straw man'
argument, and how
might you encounter it
in source material?

What is a 'source
matrix' or 'comparison
chart," and how does it
help with multi-source
research?

You're writing a
conclusion for a
research paper about
renewable energy
adoption. Which
approach best
synthesizes your
entire paper's
argument?

What is the 'so what?'
test in research
writing?

You're organizing

Answer

This is false — search ranking is based on popularity, keywords, and algorithms, NOT
on accuracy or reliability. The top result might be a well-optimized website with poor
information, while an excellent source could be buried on page two — Search engine
rankings are based on algorithms that consider popularity (how many people link to and
click on the result), keyword matching (how well the text matches your search terms),
website optimization (technical factors), and advertising (paid results appear at the top).
None of these factors measure ACCURACY or RELIABILITY. A well-designed website with
wrong information can outrank a PDF from a university research department. This is why
researchers must evaluate sources independently rather than trusting search rankings.
Always check the author, publisher, and content quality regardless of where a source
appears in search results.

Misrepresenting an opposing position to make it easier to attack — A straw man
argument creates a distorted, weakened version of an opposing position, then defeats that
distorted version instead of engaging with the real argument. For example, if someone
argues 'we should have more after-school programs,' a straw man response might be 'they
want to keep kids away from their families all day.' The original argument said nothing
about keeping kids away from families. When evaluating sources, watch for opponents'
positions being exaggerated, simplified, or distorted before being 'refuted.'. — for
example, a source arguing against a simplified, exaggerated version of the other side
rather than their actual position.

A table that maps sources against subtopics or research questions, showing which
sources address which aspects of your topic — A source matrix creates a visual
overview of your research landscape. Sources go across the top; subtopics or research
questions go down the side. You fill in cells with checkmarks or brief notes showing what
each source covers. This reveals: which subtopics have strong multi-source support, which
have gaps needing more research, and where sources overlap or diverge. It's a powerful
planning tool before writing.

Revisit your main claim with the weight of accumulated evidence, address the most
significant counterclaim one final time, and explain the broader implications of your
findings — An effective research conclusion synthesizes the entire paper's argument. It
returns to the main claim, now strengthened by all the evidence presented, addresses the
strongest counterargument one final time (showing confidence in your position), and —
crucially — explains the broader implications: What should happen next? Why does this
matter beyond the paper? New evidence should never appear in the conclusion, and
simply repeating the introduction suggests your thinking hasn't developed.

It checks whether your paper explains why your findings matter — The 'so what?' test
pushes you beyond simply reporting findings to explaining their significance. After
presenting your synthesized evidence, ask yourself: 'Why does this matter? What are the
implications? Who should care and why?' For example, showing that homework has
minimal impact on elementary learning becomes significant when you connect it to the
implication: schools could reclaim that time for more effective activities like reading or
play. — asking 'Why should the reader care about this?".



notes from five
sources about
endangered species.
Which method would
be most effective for
grouping related
information?

You're writing a
research paper about
whether zoos are
ethical. You have
sources supporting
Z00s (conservation,
education, research)
and sources criticizing
them (animal welfare,
natural behavior
restriction). How
should you structure
your synthesis?

An article about
immigration includes
the following: 'Crime
rates in areas with
high immigration
dropped by 3%, but we
should remember that
criminals are flooding
across our borders.'
What critical
evaluation issue does
this sentence
illustrate?

A research study
reports a result as
'statistically
significant.' Does this
mean the result is
practically important?

Evaluate this student's
synthesis attempt:
'Dolphins are
intelligent animals.
According to Source A,
dolphins can learn
tricks. Source B says
dolphins communicate
with each other. In

Color-coding or labeling notes by subtopic (habitat loss, poaching, conservation
efforts) regardless of which source they came from — Organizing notes by subtopic
(rather than by source) helps you see connections across sources and prepares you for
writing. Your paper will discuss topics, not sources — so grouping notes about habitat loss
from all five sources together makes it easier to synthesize information into coherent
paragraphs.

Organize by theme (conservation, animal welfare, education) and within each
theme, synthesize supporting and opposing evidence to build a nuanced argument
— Thematic organization is the strongest approach for synthesis because it allows direct
comparison of evidence within each subtopic. For example, under 'conservation,' you can
synthesize evidence that zoos have saved species from extinction alongside critiques that
z00 conservation programs are too small-scale. This creates rich, nuanced analysis. The
pro/con split structure leads to ping-pong writing, and alternating every sentence creates
chaos.

The article's own data contradicts its emotional language — This is a powerful
example of how emotional language can override evidence — even evidence presented in
the same sentence. The data (crime rates dropped 3%) directly contradicts the
inflammatory language (‘criminals flooding across borders'). A source that contradicts its
own evidence with its rhetoric is either poorly written or deliberately manipulative. When
evaluating sources, always compare what the DATA says to what the LANGUAGE implies. If
they conflict, trust the data and question the framing.

Not necessarily — statistical significance means the result is unlikely to be due to
chance, but the actual effect might be very small and not meaningful in the real
world — Statistical significance (typically p < 0.05) means there's less than a 5% probability
the result occurred by chance — but it says nothing about the size or practical importance
of the effect. With large enough sample sizes, even tiny, meaningless differences become
'statistically significant.' For example, a study of 100,000 people might find a 'statistically
significant' link between a food and IQ — but the actual difference is 0.2 I1Q points, which is
practically meaningless. Always look for 'effect size' in addition to significance.

Add a specific claim, explain HOW the evidence demonstrates intelligence
(reasoning), connect the sources to each other, and specify what kind of intelligence
the evidence reveals — This attempt has the raw materials but lacks synthesis.
Improvements needed: (1) A specific claim — what KIND of intelligence? ('Dolphins
demonstrate both cognitive flexibility and social intelligence'); (2) Reasoning — trick-
learning shows problem-solving ability; communication shows social cognition; (3)



conclusion, dolphins
are smart.' What
specific improvements
would make this a true
synthesis?

What is 'triangulation’
in research?

You encounter this
claim on social media:
'A new Harvard study
proves that eating
organic food adds 10
years to your life.'
Apply the complete
SIFT method to
evaluate this claim.

You've taken notes
from eight sources
about ocean
acidification. Your
notes are organized by
subtopic: causes,
effects on marine life,
effects on human
economies, and
potential solutions.
You notice that your
'causes' section has
evidence from six
sources, but your
'solutions' section has
evidence from only
one. What does this
tell you, and what
should you do?

A website ends in '.org'
— does this
automatically mean it's
a reliable, unbiased
source?

Connection — these two abilities TOGETHER suggest a type of intelligence similar to
primates; (4) Significance — this has implications for how we treat dolphins in captivity.
The current version is a list with a vague conclusion, not a synthesized argument.

Using three or more different types of sources or methods to verify information and
strengthen conclusions — Triangulation means verifying information using multiple
independent sources or methods — much like how GPS uses three satellites to pinpoint a
location. For example, confirming a historical event through a primary document, an
eyewitness account, and archaeological evidence. When different types of sources
independently support the same conclusion, that conclusion is much more trustworthy.

Stop (check emotional reaction to a dramatic claim), Investigate (verify the study
exists at Harvard), Find better coverage (check major science news outlets for this
finding), Trace (locate the actual study to see if it says what the post claims) — Full
SIFT application: STOP — '10 years' is an extraordinary claim; dramatic health claims on
social media deserve skepticism. INVESTIGATE — Does this study actually exist? Is it
actually from Harvard? Search 'Harvard organic food lifespan study' at Harvard's website.
FIND BETTER COVERAGE — If this were real, major science outlets (Nature, Science, NYT
Science) would report it. Their absence is telling. TRACE — If you find the study, does it
actually say 'proves' anything? (Studies rarely 'prove'; they 'suggest' or 'find associations'.)
Does it say '10 years'? Often social media dramatically exaggerates modest findings. This
systematic process protects you from both gullibility and reflexive dismissal.

You have an information gap in the solutions section — you need to search
specifically for additional sources about ocean acidification solutions before writing
— This integrates note organization skills with research strategy. The imbalance reveals an
information gap — not that solutions are less important, but that your research hasn't
adequately covered that dimension yet. The appropriate response is targeted searching
specifically for solutions-related sources. Removing evidence from strong sections to
create artificial balance weakens your paper. Ignoring the gap produces an incomplete
analysis. A source matrix (Kit 5) would have revealed this gap earlier, enabling more
efficient research.

No — '.org' originally meant nonprofit organizations, but anyone can register a .org
domain. Some .org sites are highly reliable (like established nonprofits), while others
are advocacy groups with strong biases or even deliberately misleading sites. You
still need to evaluate the specific organization — Domain extensions (.org, .edu, .com,
.gov) provide CLUES about source type but are not reliability guarantees. The ".org' domain
was intended for nonprofit organizations, but registration is open to anyone — advocacy
groups, lobbying organizations, and even deceptive sites can use .org. Some .org sites are
excellent (established charities, research organizations), while others have strong agendas.



Design a
comprehensive
evaluation protocol for
a source you've never
encountered before.
Your protocol should
cover at least four
evaluation
dimensions, explain
what specific checks
you would perform for
each, and describe
how you would decide
whether the source is
usable for academic
research. Include how
your approach would
differ for a website, a
journal article, and a
social media post.

What is the
'information gap'
concept, and why is
identifying gaps
valuable in research?

You're reading two
accounts of the same
historical event — the
Boston Tea Party:
Source A (written by a
British official in 1773):
Describes itas 'a
criminal act of
destruction by lawless
colonists' Source B
(written by Samuel
Adams in 1773):
Describes it as 'a
necessary act of
resistance against
tyrannical taxation'
Does the fact that they
disagree mean one of
them is lying?

The ".edu’ domain (educational institutions) and '.gov' domain (government agencies) tend
to be more consistently reliable because registration is restricted. But even with these
domains, you should still evaluate the specific content using the full CRAAP framework.
URL is a starting clue, not a final verdict.

A multi-dimensional protocol covering authority (author credentials, institutional
affiliation), accuracy (evidence quality, citations, cross-referencing), purpose (inform
vs persuade vs sell), currency (publication date, field relevance), with platform-
specific adaptations: lateral reading for websites, peer review status for journals,
and original source tracing for social media — A comprehensive evaluation protocol
should address: (1) Authority — verify author identity, credentials, and institutional
affiliation through lateral reading; for journals, check the journal's indexing and impact
factor; (2) Accuracy — cross-reference key claims with independent sources, check
citations, evaluate methodology if applicable; (3) Purpose — identify whether the source
aims to inform, persuade, sell, or entertain, and how this affects content; (4) Currency —
assess publication date relative to the topic's pace of change; (5) Platform-specific checks:
for websites, verify domain ownership and check fact-checking databases; for journals,
confirm peer review status and check for retractions; for social media, trace the claim to its
original source and check for bot amplification. The decision to use a source depends on
the cumulative assessment across all dimensions, the source's role in your paper (primary
evidence vs background context), and whether stronger alternatives exist.

An information gap is an aspect of your topic that your current sources don't
adequately cover, which tells you where additional research is needed — Information
gaps are aspects of your topic that your current sources don't address. Identifying them is
valuable because it shows you where your understanding is incomplete and guides your
next research steps. For example, if your sources on school lunch nutrition all focus on
elementary schools, you've found a gap — what about middle school? — that needs filling.
Recognizing gaps is a sign of mature research thinking.

Not necessarily — each writer had a different perspective shaped by their political
position, and both accounts reveal something true about how the event was
perceived — Both accounts are primary sources that reveal genuine perspectives of the
time — the British official genuinely saw property destruction, and Adams genuinely felt it
was justified resistance. The disagreement isn't about who's 'lying' but about how
perspective shapes interpretation. A skilled researcher uses both accounts to understand
the complexity of the event: the same action was genuinely seen as criminal by one side
and heroic by the other. This richness is why historians value multiple primary sources.



You're looking at a
source's author
information and see:
'Written by Dr. Maria
Santos, Marine
Biologist, Monterey
Bay Aquarium
Research Institute.'
What does this tell you
about the source's
reliability?

Some people argue
that in the age of Al-
generated content,
traditional source
evaluation skills are
becoming obsolete —
Al can fact-check
everything instantly.
Others argue these
skills are more
important than ever.
Which position is
better supported by
evidence and
reasoning?

A source about
nutrition makes the
claim: 'Vitamin C cures
the common cold.'
Another source says:
'Studies show Vitamin
C may slightly reduce
the duration of cold
symptoms but does
not prevent or cure
colds.' Analyze the
difference in these
claims and determine
which is more
credible.

What does it mean
when two sources
'corroborate' each
other?

A student's research
paper includes this
sentence: 'According
to Source A, wolves

The author has a doctorate (Dr.), works in the relevant field (marine biology), and is
affiliated with a respected research institution — all strong indicators of expertise
and reliability — Author credentials are key reliability indicators. 'Dr." indicates advanced
education (a PhD means years of specialized study and original research). 'Marine
Biologist' confirms expertise in the relevant field — this person studies ocean life
professionally. 'Monterey Bay Aquarium Research Institute' is a respected scientific
institution, meaning the author works in an environment that values accuracy and peer
review. Together, these credentials strongly suggest the author has the knowledge and
professional accountability to produce reliable information about marine topics. Always
check who wrote a source and what qualifies them to write about it.

Source evaluation skills are more important than ever because Al can generate
convincing but false content at scale, and current Al fact-checkers are imperfect —
human critical thinking remains the essential final check — Al-generated content has
dramatically increased the importance of evaluation skills. Al can now produce text,
images, and even video that appears authentic but is fabricated. While Al fact-checking
tools are useful, they have significant limitations: they can be fooled by sophisticated
misinformation, they sometimes hallucinate their own false claims, and they can't evaluate
rhetorical framing, emotional manipulation, or strategic omission the way trained human
critical thinkers can. The skills in this course — lateral reading, evaluating evidence,
detecting logical fallacies, understanding bias — are the essential human complement to
technological tools.

The second source is more credible because it uses precise, hedged language ('may
slightly reduce duration’) that reflects the actual scientific evidence. The first
source's absolute claim (‘cures') overstates what research has found. Credible
scientific sources use careful qualifications rather than absolute statements — The
language of each claim reveals its credibility. 'Cures the common cold' is an absolute claim
that's easy to understand but doesn't match scientific reality — decades of research show
Vitamin C has a modest effect on cold duration, not a cure. 'May slightly reduce the
duration' is precise, qualified, and accurately reflects what studies have actually found.
Credible scientific sources use hedged language because science deals in probabilities and
evidence ranges, not absolutes. When a source makes bold, absolute claims about health
or science, it's often oversimplifying to sound more convincing. Learning to recognize the
difference between precise scientific language and oversimplified popular claims is a
crucial evaluation skill.

They support or confirm the same information independently — Corroboration
means that independent sources confirm the same information. When two sources that
didn't copy from each other reach the same conclusion or report the same facts, this
strengthens the reliability of that information. Corroboration is one of the most powerful
tools researchers have for evaluating truth claims.

It presents sources in isolation rather than synthesizing them — This is the classic



are dangerous
predators. However,
according to Source B,
wolves are actually
important for
ecosystems.' What is
wrong with this
approach to using
multiple sources?

A source about climate
change is published by
a coal mining
company. How does
the publisher's identity
affect how you should
use this source?

A student writes:
'Although some argue
that video games
cause aggression
(Thompson, 2019), a
comprehensive meta-
analysis of 28 studies
found no significant
causal link between
gaming and real-world
violent behavior
(Ferguson, 2021). This
suggests that the
relationship is more
nuanced than popular
media portrays.'
Identify the
components of this
argument.

A classmate's research
question is: 'How
many legs does a
spider have?' Why
should they revise this
question?

'ping-pong' or 'source-by-source' pattern that fails to synthesize. The student presents
each source's claim in isolation without integrating them. A synthesis would be: 'While
wolves can pose risks to livestock (Source A), their role as apex predators is crucial for
maintaining healthy ecosystems through trophic cascades (Source B) — a tension that
wildlife management policies must navigate.' Both facts coexist, and the researcher's job is
to show how they relate. — the student should integrate the ideas to show how both facts
can be true simultaneously.

The coal mining company has a financial interest in downplaying climate change
since their business contributes to it. This doesn't automatically make the
information wrong, but you should be aware of the potential bias and verify claims
against independent scientific sources — Publisher identity reveals potential bias. A coal
company profits from fossil fuels, which are a major cause of climate change — they have
a financial incentive to minimize the perceived severity of climate change. This is called a
'conflict of interest.' The source MIGHT still contain accurate information, but you should
approach it critically: Are the claims supported by independent research? Do scientific
organizations agree? Is the source presenting a balanced view or only showing one side?
The key skill is recognizing that every source has a perspective, and understanding who
benefits from that perspective helps you evaluate the information more carefully.

Counterclaim (Thompson's position), evidence (Ferguson's meta-analysis), and
reasoning (the relationship is more nuanced than portrayed) — This passage
demonstrates skilled argumentative writing: 'Although some argue..." introduces the
counterclaim (video games cause aggression), 'a comprehensive meta-analysis... found...'
provides counter-evidence (no causal link in 28 studies), and 'This suggests...' offers
reasoning (the popular narrative oversimplifies a complex relationship). The student
engages with opposition rather than ignoring it, uses strong evidence to respond, and
draws a nuanced conclusion.

The question can be answered with a single number (8) and requires no
investigation — Fact-lookup questions ("How many legs does a spider have?' — 8) don't
require research — they require a quick search. Research questions should demand
investigation, comparison, and analysis. The revised version ("How do spiders use their
eight legs differently when building webs versus catching prey?') starts with the same
curiosity about spider legs but goes deeper: you'd need to study web-building behavior,
prey-capture techniques, and leg specialization. This produces genuine learning through
investigation rather than simple fact retrieval.



14. Capstone Research Planning

< Question (fold —)

You find an article written in
2018 about a topic that has
had major developments
since then (new laws, new
research, changed
conditions). The article's
analysis was excellent at the
time. How should you use
this source?

You need to cite information
from an interview you
conducted with a local
marine biologist for your
research paper on coastal
erosion. This is a primary
source you created. What
considerations apply to using
your own interview as
evidence?

You're researching the
effects of microplastics on
human health. You find
these five sources: 1. A 2024
peer-reviewed study in
Nature 2. A 2019 WHO report
on microplastics in drinking
water 3. A blog post by a
concerned parent 4. A press
release from a plastic
industry trade group 5. A
2023 documentary transcript
with scientist interviews Rank
these sources and explain
what role each would play in
your research.

A news article reports: 'A new
study finds that chocolate
improves memory by 40%.'
What questions should you
ask before accepting this
claim?

Answer

Use it for historical context and foundational analysis, but clearly note its date
and supplement with current sources for recent developments — Good
research handles source currency thoughtfully rather than applying rigid cutoff
dates. A 2018 source with excellent analysis provides valuable foundational
understanding and historical context. The key is transparency: cite it for what it can
validly support, clearly note its publication date, and supplement with recent
sources for developments after 2018. Don't 'update' another author's conclusions
with your own assumptions — that misrepresents their work. Different fields have
different currency expectations: science moves faster than history.

Document the interview carefully (date, location, interviewee's credentials),
acknowledge that it represents one expert's perspective, use it alongside
published research rather than as your sole evidence, and check that the
expert's claims align with the broader literature — Conducting an interview
creates valuable primary source evidence, but it comes with responsibilities.
Document the context carefully (a reader should be able to assess the expert's
credibility). Recognize that one expert's perspective, however informed, is still one
perspective — use it alongside published research, not as a replacement. Verify that
the expert's claims are consistent with the broader scientific literature (even experts
can hold minority views). And cite it properly — just because you created the source
doesn't mean you skip attribution. This scenario tests the ability to apply evaluation
principles to your own research products.

Use the Nature study (#1) and WHO report (#2) as primary evidence, the
documentary (#5) for expert quotes and public framing, note the industry
perspective (#4) while flagging its conflict of interest, and avoid citing the blog
(#3) but consider its questions as leads — This question integrates source
evaluation with strategic source use. The Nature study provides the strongest
primary evidence (peer-reviewed, current). The WHO report offers authoritative
institutional analysis (though slightly dated, it provides baseline understanding). The
documentary provides accessible expert perspectives and shows how the issue is
communicated to the public. The industry press release reveals the opposing
perspective but must be flagged for conflict of interest. The blog post lacks citable
credibility but might raise questions worth investigating with better sources. Each
source serves a different strategic purpose.

Who funded the study? How large was the sample? How was 'memory
improvement' measured? Was it peer-reviewed? Does the article link to the
actual study? — Scientific claims in media require careful evaluation. Key questions
include: Who funded it? (A chocolate company creates a conflict of interest.) Sample
size? (A study of 12 people isn't very convincing.) How was the outcome measured?
('Memory improvement' can be defined many ways.) Peer review? (Has the scientific
community vetted the methodology?) Access to the actual study? (News articles
often exaggerate or misrepresent findings.) These questions help you evaluate the
claim rather than just the headline.



A student reads: 'Honeybees
communicate the location of
flowers through a complex
series of movements called
the waggle dance.' Which is
the best paraphrase?

Which note-taking method
uses a page divided into two
columns — a narrow left
column for key words or
questions and a wider right
column for detailed notes?

You're researching a
controversial health topic
and find that the top 10
Google search results all link
to websites promoting a
specific alternative medicine
product. Most use similar
language and cite the same
single study. What should
this pattern alert you to?

A source passes most of the
CRAAP test — it's current,
relevant, accurate, and
published by an authority.
But its purpose is clearly to
persuade you to support a
specific political position. Can
you still use it?

What distinguishes a 'good
enough' research paper from
an excellent one?

Source A (a news article) says
deforestation in the Amazon
decreased by 15% last year.

Honeybees use a special movement pattern known as the waggle dance to tell
other bees where to find flowers — The correct answer restructures the sentence
and uses different words while keeping the same meaning. The first distractor is a
direct copy (plagiarism). The second only swaps a few synonyms without changing
the structure (patchwork plagiarism). The third loses too much meaning by
oversimplifying.

The Cornell method — The Cornell method divides the page into a narrow left
column (cue column) for questions and key terms, a wider right column for notes,
and a summary section at the bottom. It was developed at Cornell University and
helps students organize and review their notes systematically.

This may be a coordinated marketing campaign or SEO manipulation — This
pattern has multiple red flags: similar language across sites suggests coordinated
content creation, reliance on a single study means the evidence base is thin, and
SEO (Search Engine Optimization) can artificially boost visibility regardless of
accuracy. Google rankings reflect popularity and SEO strategy, not scientific validity.
This is a form of manufactured consensus — creating the appearance of broad
agreement where none actually exists. Response: seek evidence from medical
journals, government health agencies, and independent research institutions
instead. — the apparent consensus is manufactured rather than reflecting genuine
scientific agreement.

Yes, but with transparent attribution and balance. Clearly note the source's
persuasive purpose in your research, use only its verifiable facts (not its
conclusions), and pair it with sources presenting other perspectives so your
report reflects the full picture — This scenario teaches sophisticated source use. A
persuasive source from a legitimate authority can contain valuable, accurate
information — but its selection and framing of that information serves an argument.
The smart approach: extract verifiable facts (statistics, dates, documented events)
while recognizing that the source's interpretation of those facts is colored by its
advocacy purpose. In your report, attribute the source transparently: 'According to
[Organization], which advocates for [position]...' Then balance it with sources
representing other perspectives. This approach uses the source's strengths (expert
knowledge, specific data) while mitigating its weakness (one-sided interpretation).
This is exactly how professional researchers and journalists use advocacy sources.

An excellent paper synthesizes sources into an original argument with
nuanced reasoning, acknowledges complexity and limitations, and
demonstrates that the researcher's thinking evolved through the process —
The distinction lies in depth of thinking, not surface features. A 'good enough' paper
meets requirements: clear question, adequate sources, organized presentation. An
excellent paper goes further: it synthesizes rather than summarizes, its argument is
nuanced (acknowledging counterpoints and complexity), it demonstrates awareness
of its own limitations, and most importantly, it shows that the researcher's
understanding evolved through the process. The reader of an excellent paper gains
insight they couldn't get from reading the individual sources — the researcher has
created new understanding through synthesis.



Source B (a conservation
organization report) says
deforestation actually
increased when you include
areas that were degraded
but not fully cleared. How
should you handle this
apparent disagreement?

You've finished your
research and have strong
evidence supporting your
original claim. But you also
found one credible source
that partially contradicts your
position. What should you
do?

What is 'astroturfing' in the
context of information
evaluation?

You're peer-reviewing a
classmate's research paper.
They argue that 'social media
causes depression in
teenagers.' You notice that
all five of their sources show
correlations between social
media use and depression,
but none demonstrate
causation. What feedback
should you give?

What does it mean to
paraphrase information from
a source?

You're researching whether
standardized testing
accurately measures student
learning. Source A (testing
company) says yes. Source B
(education professors) says

Investigate why the numbers differ — they may be measuring different things
— This is a case where apparent disagreement actually reflects different definitions
and measurement methods. The news article counts only fully cleared forest, while
the conservation report includes degraded areas. Rather than choosing one over the
other, a skilled researcher recognizes that both can be accurate — they're
measuring different things. Acknowledging this nuance strengthens your research.
Total clearing vs. clearing plus degradation.

Incorporate it as a counterclaim in your paper, explain why your position
remains stronger despite this evidence, or adjust your claim to account for the
complexity — Encountering evidence that challenges your position is a normal and
valuable part of research. You have three honest options: (1) Include it as a
counterclaim and explain why your evidence is more compelling, (2) Adjust your
claim to be more nuanced (e.g., 'in most cases' rather than 'always'), or (3) If the
contradicting evidence is very strong, revise your position — which shows genuine
critical thinking. Hiding contradictory evidence is intellectually dishonest and
weakens your credibility if discovered.

Creating the false impression of grassroots public support for a position, often
through coordinated fake accounts, paid commenters, or manufactured
campaigns — Astroturfing (named after AstroTurf — fake grass) creates the illusion
of organic public support. Examples include: companies creating fake review
accounts, political groups running networks of social media bots, and organizations
paying people to attend rallies or write letters to editors. For researchers,
astroturfing means that apparent public consensus or popular support might be
manufactured. Detecting it requires checking whether 'many people' expressing the
same opinion are genuine independent voices or a coordinated campaign.

Suggest they revise their claim from 'causes' to 'is associated with' and add
reasoning that acknowledges the correlation-causation distinction — the
evidence supports a link but not a causal mechanism — This integrates
statistical literacy with peer review and argumentation skills. The classmate's
evidence (correlations across five studies) is legitimate and useful — the problem is
the causal claim. The feedback should be constructive: the evidence supports 'social
media use is associated with higher rates of depression' but not 'social media
causes depression.' Possible confounds include: depressed teens may use social
media more (reverse causation), or underlying factors like loneliness may drive both
(confounding variable). Suggesting precise language and a discussion of the
correlation-causation issue actually strengthens the paper.

To restate the information in your own words while keeping the original
meaning — Paraphrasing means expressing someone else's ideas in your own
words and sentence structure while preserving the original meaning. Simply
swapping a few words with synonyms is not true paraphrasing — you need to
genuinely reprocess and restate the idea.

Source A's conflict of interest doesn't automatically invalidate their data, but
you should scrutinize their methodology more carefully, seek independent
verification of their claims, and note the conflict in your paper — This
integrates multiple advanced skills: conflict of interest evaluation, source
comparison, and transparent research writing. A testing company's financial interest



not entirely. Source C
(students and parents) says
the tests cause stress. You
realize Source A has a
financial interest in
promoting testing. How does
this change your analysis?

A student writes in their
paper: 'Scientists have
discovered that octopuses
are incredibly intelligent
creatures that can solve
puzzles, use tools, and even
escape from enclosures.' The
original source said:
'Octopuses demonstrate
remarkable intelligence,
including puzzle-solving, tool
use, and the ability to escape
from secure tanks.' Has the
student paraphrased
correctly?

You're researching the
effects of social media on
teens. You find a study
funded by a social media
company that concludes
'social media has minimal
negative effects on teen
mental health.' How should
this funding source affect
your evaluation?

When should you use a
direct quote instead of
paraphrasing in your
research paper?

Why is it important to consult
multiple sources when
researching a topic?

Design a source comparison
strategy for a research
project on the question:
'Should your school adopt a

creates a bias that warrants extra scrutiny — but their data might still be valid. The
researcher's job is to: (1) apply heightened scrutiny to Source A's methodology and
claims, (2) seek independent corroboration of Source A's specific findings, (3) be
transparent in the paper about the conflict of interest, and (4) weigh all three
sources' perspectives in a nuanced synthesis. Rejecting a source entirely for bias is
as problematic as ignoring the bias altogether.

No — the student only replaced a few words while keeping the same sentence
structure, which is patchwork plagiarism — This is patchwork plagiarism — the
student kept the same sentence structure and only swapped a few words
('remarkable' — 'incredibly,' 'demonstrate' — 'have discovered'). A true paraphrase
would restructure the sentence entirely, such as: 'Research shows that octopuses
are surprisingly smart animals — they figure out puzzles, pick up and use objects,
and find ways out of sealed containers.’

The funding creates a potential conflict of interest that warrants extra
scrutiny — Industry-funded research creates a conflict of interest — the funder
benefits from positive results. However, this doesn't automatically invalidate the
findings. The appropriate response is increased scrutiny: examine the methodology
carefully, look for independent studies that confirm or contradict the results, and
note the funding source in your paper. If independent research consistently reaches
different conclusions, the funded study should be viewed with greater skepticism. —
check whether the methodology is sound and whether independent studies reach
similar conclusions.

When the exact wording is important, memorable, or says something better
than you could rephrase it — Direct quotes are best used strategically: when the
original wording is particularly powerful or precise, when an expert's exact words
carry special authority, or when rephrasing would lose important nuance. Most of a
research paper should be paraphrased — overusing quotes makes it seem like you
haven't processed the information yourself.

Different sources may offer different perspectives, evidence, or details that
give you a more complete understanding — Multiple sources are essential
because each offers a unique combination of perspective, evidence, and emphasis.
One source might provide statistics while another shares personal accounts; one
might focus on causes while another explores solutions. Together, they create a
richer, more accurate understanding than any single source could provide.

A strategy that includes academic research on outcomes, data from schools
that have tried it, perspectives from
students/parents/teachers/administrators, acknowledges the debate is
genuine, and plans to present disagreements transparently rather than hiding
them — A strong source comparison strategy for this topic would include: (1)



four-day school week?' Your
strategy should explain: what
types of sources you would
seek, how many and why,
how you would ensure
perspective diversity, and
how you would handle
sources that disagree.
Explain your reasoning.

A social media post shows a
graph claiming that crime
has skyrocketed. Upon closer
inspection, you notice the y-
axis starts at 95 instead of 0,
making a small increase
(from 97 to 103 incidents)
look dramatic. What
misleading technique is this?

What is plagiarism?

What is the difference
between a source that is
'current’ and one that is
'outdated'? Does it always
matter?

A classmate found
information on a social
media post that has been
shared 50,000 times. They
argue this proves the
information is reliable
because 'that many people
wouldn't share something
false.' Evaluate this
reasoning.

Academic research — studies measuring academic outcomes, attendance, and well-
being at four-day schools; (2) Case studies — reports from districts that have
implemented four-day weeks (real-world data); (3) Stakeholder perspectives —
student, parent, teacher, and administrator viewpoints (affected communities); (4)
Economic analysis — cost savings data and childcare impact; (5) Perspective
diversity — rural vs urban districts, different socioeconomic contexts. Aim for 8-12
sources across these categories. Since this is a genuine policy debate with legitimate
arguments on both sides, present disagreements transparently and evaluate the
strength of evidence behind each position rather than cherry-picking for one
conclusion.

A truncated y-axis — manipulating the scale of a graph to exaggerate the
visual appearance of a trend — A truncated y-axis is a common data visualization
trick. By starting the axis at 95 instead of 0, a modest increase from 97 to 103 (about
6%) appears as a dramatic spike visually. If the axis started at 0, the same data
would show a nearly flat line. The data isn't falsified — the presentation is
manipulated. Always check axis scales on graphs, especially those shared on social
media or used in advocacy. This technique exploits the fact that most people react
to the visual shape rather than reading the numbers.

Presenting someone else's words or ideas as your own without giving credit —
Plagiarism is using someone else's words, ideas, or work without proper attribution
— making it appear as if the work is your own. Using sources is expected in
research; the problem arises only when you fail to give credit. Both direct quotes
(with quotation marks and citation) and paraphrases (with citation) are proper ways
to use source material.

A current source has recent publication date with up-to-date information. An
outdated source may contain information that has been disproven or
updated. Currency matters MORE for rapidly changing topics (technology,
medicine) and LESS for stable topics (ancient history, classic literature) —
Currency (how recently a source was published) matters differently depending on
your topic. For rapidly evolving fields like technology, medicine, or climate science, a
source from 10 years ago may contain outdated statistics, disproven claims, or
missing discoveries. But for stable topics like ancient civilizations, literary analysis, or
basic physics, older sources can be perfectly accurate. A 1995 textbook chapter on
ancient Egyptian agriculture is likely still valid; a 1995 article about computer speeds
is completely obsolete. Smart researchers consider whether their topic changes
quickly before judging a source by its date alone.

This reasoning is flawed — popularity does not indicate accuracy. Content
goes viral because it's emotionally engaging, surprising, or confirms what
people want to believe, not because it's been fact-checked. Some of the most
widely shared content online contains significant inaccuracies — This is the
'appeal to popularity' fallacy — assuming that widespread acceptance proves truth.
Content goes viral for emotional reasons (outrage, amusement, fear, hope), not
factual ones. Studies have shown that false information actually spreads FASTER on
social media than true information, because it tends to be more surprising and
emotionally provocative. 50,000 people sharing a post means 50,000 people found it
interesting or emotionally compelling — not that 50,000 people verified its accuracy.
In fact, research shows most people share content after reading only the headline.
Popularity measures engagement, not truth. Always evaluate the content itself using
CRAAP criteria, regardless of how many people shared it.



A student finds that Source A
says the Titanic had 2,224
passengers and crew, while
Source B says it had 2,208.
What should the student do?

Note both figures, check which source provides its methodology or primary
documentation, and acknowledge the discrepancy in their paper if both are
from credible sources — Small discrepancies in historical data are common and
reflect different counting methods (did they include stowaways? crew who joined at
different ports?). A strong researcher investigates why the numbers differ, evaluates
which source provides better documentation, and transparently acknowledges the
discrepancy in their paper. Averaging is mathematically meaningless here, and
acknowledging uncertainty actually demonstrates sophisticated research skills.



15. Capstone Research Planning

< Question (fold —)

A source includes the claim:
'According to a recent study,
90% of students prefer online
learning.' But no study is
cited, no author of the study
is named, and no publication
date is given. What should
you conclude?

You find two scientific studies
on whether video games
affect attention span. Study A
(100 participants, 2010) found
no effect. Study B (2,500
participants, 2023) found a
small negative effect. How
should you evaluate the
relative strength of these
studies?

A website about endangered
species has no author name
listed, no date of publication,
and no references or
bibliography. What concerns
should this raise?

Evaluate this statement: 'The
best research questions are
the ones you already know
the answer to, because then
your research will confirm
you're right.'

A student's research

Answer

The claim is unverifiable and should not be trusted without evidence. Phrases
like 'according to a study' without specifics are a common way to make claims
sound scientific without actually providing evidence. Look for the actual study
before using this statistic — Vague references to unnamed studies are a major
red flag. The claim uses specific-sounding language ('90%,' 'recent study') to create
an impression of scientific backing, but provides no verifiable evidence. Without
knowing who conducted the study, when, how many students were surveyed, and
how 'prefer' was defined, you can't evaluate the claim. This tactic is called 'appeal to
anonymous authority' — it's common in biased or low-quality sources. A credible
source would cite the specific study: 'According to Smith et al. (2023) published in
the Journal of Education Research, a survey of 5,000 students found that..." Always
demand specifics before accepting statistical claims.

Consider both the sample size (Study B is larger and more statistically
powerful) and the recency (Study B reflects more current gaming habits) —
When evaluating conflicting studies, consider multiple factors: Study B's larger
sample (2,500 vs 100) gives it more statistical power to detect small effects. Its
recency (2023 vs 2010) means it reflects current gaming technology and habits.
However, neither factor automatically wins — you should also consider
methodology, peer review status, and whether the studies measured the same
thing. A thoughtful researcher would discuss both studies and explain why their
conclusions differ.

These are significant red flags: no author means you can't verify expertise, no
date means you can't assess currency, and no references means the claims
aren't supported by evidence. The source should be treated with caution and
verified against other sources — Missing author, date, and references are three
major red flags. Without an author, you can't assess whether the writer has
expertise in endangered species. Without a date, you can't tell if the information is
current — conservation data changes as populations shift. Without references, the
claims are unsupported — you have no way to verify where the information came
from. This doesn't automatically mean the content is wrong, but it means you can't
verify it. Treat such sources with skepticism: if you find useful information, confirm
it in @ more credible source before including it in your research.

This is a harmful approach called 'confirmation bias' — seeking only evidence
that confirms what you already believe. The best research questions are ones
you genuinely don't know the answer to, because real research seeks to
discover and understand, not to confirm assumptions — This statement
describes confirmation bias — one of the biggest threats to honest research. When
you only look for evidence that supports what you already believe, you miss
contradictory evidence, ignore alternative explanations, and learn nothing new. Real
research requires intellectual honesty: asking genuine questions, following evidence
wherever it leads, and being willing to change your mind. The best research
questions come from genuine curiosity: 'l wonder why..." or '"How does..." Starting
with an open mind is what separates investigation from propaganda.



paragraph reads: 'Dogs are
the most popular pets.
According to the AVMA, 48

million households own dogs.

The AKC reports over 200
recognized breeds. PetMD
states that dogs need regular
exercise.' What is the
fundamental problem with
this paragraph?

What is a 'claim' in research
writing?

Some researchers argue that
students should take notes
entirely by hand (on paper),
while others say digital note-
taking tools are more
effective. What is the
strongest argument for each
side? A. Handwriting forces
deeper processing; digital
tools allow easy searching
and reorganizing B. Paper is
cheaper; computers are
faster C. Teachers prefer
paper; students prefer
screens D. Handwriting is
neater; typing has spell-check

A research paper about
climate change adaptation
strategies uses the following
source distribution: 8 sources
from environmental
organizations, 1 source from
a government agency, and 0
sources from affected
communities or local
governments. What problem
does this create?

What is 'common knowledge'
in research, and why does it
matter for citations?

It's a collection of unrelated facts from different sources with no connecting
argument or synthesis — it doesn't build toward any point — This paragraph is
a 'fact dump' — individual facts dropped in sequence without any connecting
argument. The number of households, the number of breeds, and the need for
exercise are unrelated facts that don't build toward a coherent point. Synthesis
requires a claim that ties the evidence together. For example: 'America's deep
attachment to dogs is reflected in the scale of ownership — 48 million households
— and the remarkable diversity of breeds developed to match different lifestyles.'

A statement that takes a position or makes an argument that can be
supported with evidence — A claim is an arguable statement — a position the
researcher takes based on their analysis of the evidence. Unlike a fact (which is
verifiable and agreed upon), a claim requires support. For example, 'Wolves were
reintroduced to Yellowstone in 1995' is a fact, but 'Wolf reintroduction has been the
most effective wildlife management decision in Yellowstone's history' is a claim that
needs evidence.

A. Handwriting forces deeper processing; digital tools allow easy searching
and reorganizing — Research suggests handwriting forces students to process and
condense information (since you can't write as fast as you type), leading to better
comprehension. Digital tools offer practical advantages like searchability, easy
reorganization, and linking. The strongest arguments focus on learning outcomes
and research utility, not cost, preference, or surface features.

The paper has a perspective imbalance — it over-represents environmental
advocacy viewpoints while missing the practical experiences of communities
actually implementing adaptation strategies — This source set has a significant
perspective gap. Environmental organizations provide valuable scientific and policy
analysis, but affected communities and local governments offer irreplaceable
practical perspectives — what strategies actually work on the ground, what barriers
communities face, and what unintended consequences arise. Strong research
includes diverse source types to capture the full complexity of an issue. Over-
reliance on any single type of source, regardless of its quality, limits your
understanding.

Common knowledge is information widely known and easily verified by many
sources, and it does not need a citation — Common knowledge refers to facts
that are widely known, accepted, and easily verified across many sources — such as
'The Earth orbits the Sun' or 'George Washington was the first U.S. president.' These
don't need citations. However, common knowledge is NOT based on what you
personally already knew — it's about what's generally known in the community.



You've found four sources
about coral reef decline:
Source A: Peer-reviewed
scientific study (2023) Source
B: National Geographic article
(2022) Source C: Blog post by
a scuba diving instructor
(2024) Source D: Government
environmental report (2023)
A classmate says you should
rank them from most to least
reliable and only use the top
two. What's a better
approach?

Examine how Source A and
Source B cover the same
topic — the discovery of
penicillin: Source A (science
textbook): 'Alexander Fleming
discovered penicillin in 1928
when he noticed mold killing
bacteria in a Petri dish.’
Source B (history of medicine
book): 'Fleming's observation
was just the beginning.
Howard Florey and Ernst
Boris Chain spent a decade
developing penicillininto a
usable drug, a contribution
often overlooked in popular
accounts.' What does
comparing these sources
reveal?

You're synthesizing evidence
about the causes of the
American Revolution. Source
A emphasizes economic
factors (taxation). Source B
emphasizes philosophical
factors (Enlightenment ideas
about rights). Source C
emphasizes social factors
(growing colonial identity). A
student asks: 'Which one is
the REAL cause?' What is the
best response?

You're researching the effects
of sleep on learning. Source A
says sleep helps memory

When in doubt, cite it.

Evaluate each source's strengths and use them for different purposes —
Rather than ranking and discarding, consider what each source uniquely
contributes. The peer-reviewed study provides rigorous data, National Geographic
offers accessible scientific context, the scuba instructor provides eyewitness
observations (a form of primary evidence), and the government report addresses
policy dimensions. Each fills a different role. The key is to use each source for what
it does best while being transparent about each source's limitations.

Source B adds crucial context that Source A oversimplifies — the discovery
was not a single moment but a long process involving multiple scientists —
This comparison reveals how simplification in one source can create an incomplete
picture. Source A isn't wrong — Fleming did observe the mold — but it implies the
discovery was a simple eureka moment. Source B adds the crucial context of years
of development work by Florey and Chain. Together, they tell a more complete and
accurate story than either alone. This is why comparing sources is powerful: it
reveals what each one emphasizes and what it leaves out.

Historical events rarely have a single cause — the Revolution resulted from
the interaction of all three factors, and synthesis means showing how they
reinforced each other — This question reveals a common misconception: that
complex events have single, simple causes. Synthesis is the tool for handling this
complexity. Rather than choosing one 'real' cause, show how economic grievances
(taxation) were amplified by philosophical frameworks (Enlightenment rights
theory) and enabled by social conditions (emerging colonial identity). The synthesis
argument is stronger than any single-cause argument because it more accurately
reflects historical reality.

Group them under a shared subtopic like 'Sleep and Academic Performance'



consolidation. Source B says
sleep improves test
performance. Source C says
students who sleep less than
7 hours score lower on
exams. How should you
organize these notes?

What is the difference
between a 'report' and a
'research argument"?

Design a complete research
project proposal for a topic
you care about. Your
proposal should include: (1) a
well-crafted research
question, (2) a source
strategy identifying at least
four types of sources you
would seek, (3) an evaluation
plan explaining how you
would assess source quality,
(4) a note-taking and
organization system, (5) a
synthesis approach
explaining how you would
build your argument, and (6)
a plan for handling evidence
that challenges your expected
findings. Explain your
reasoning for each choice.

You notice that three of your
five sources all cite the same
original study as evidence.
What does this pattern tell
you?

What is an annotated
bibliography?

since they all support the same general idea from different angles — These
three notes address the same general topic (sleep's impact on learning) from
complementary angles — biological mechanism (memory consolidation), behavioral
outcome (test performance), and quantified evidence (7-hour threshold). Grouping
them under a shared subtopic helps you see how they can work together to build a
strong, multi-source paragraph.

A report presents information objectively without taking a position, while a
research argument uses evidence to support a specific claim or thesis —
Reports and research arguments serve different purposes. A report collects and
presents information neutrally: 'Three types of renewable energy are solar, wind,
and hydroelectric.' A research argument takes a position and defends it with
evidence: 'Solar energy should receive the largest share of renewable energy
investment because...' Both require research, but the argument adds the crucial
element of the researcher's analysis and position. Most academic research writing
is argumentative.

A comprehensive proposal demonstrating integrated mastery: a specific,
researchable question with clear scope; diverse source types (academic,
institutional, primary, expert); multi-criteria evaluation (CRAAP/SIFT with
lateral reading); organized note-taking by subtopic with source tracking;
thematic synthesis building a nuanced argument; and an explicit commitment
to intellectual honesty when encountering challenging evidence — A master-
level research proposal integrates all course skills into a coherent plan. For
example, researching 'How does urban green space affect mental health outcomes
in densely populated cities?": (1) Question — specific (urban green space, not nature
generally), measurable (mental health outcomes), scoped (dense cities); (2) Sources
— peer-reviewed health studies, city planning data, WHO reports, interviews with
urban psychologists; (3) Evaluation — SIFT for digital sources, peer review
verification for journals, conflict-of-interest checks for planning documents, lateral
reading for unfamiliar organizations; (4) Notes — Cornell method organized by
subtopic (mechanisms, demographic differences, policy implications, limitations)
with complete citations; (5) Synthesis — thematic structure arguing that green
space access is a public health issue with equity dimensions, connecting biological
mechanisms to population-level data to policy recommendations; (6) Intellectual
honesty — actively search for studies showing minimal or no effect, present them
as counterclaims, discuss why results might differ across contexts. This
demonstrates that research is not just a school task but a powerful framework for
understanding the world.

Your evidence base may be narrower than it appears — three sources are
relying on one original study, so you should find that study and look for
additional independent evidence — This is an important pattern to recognize:
when multiple secondary sources all cite the same original study, they aren't
providing independent corroboration — they're all echoing the same evidence. Your
actual evidence base is one study, not five sources. You should: (1) find and read
the original study, (2) evaluate its methodology directly, and (3) search for additional
independent studies to see if others have confirmed or challenged its findings.

A list of sources with a brief summary and evaluation of each one — An
annotated bibliography lists your sources (like a regular bibliography) but adds a
brief annotation for each one — typically a summary of the source's content, an
evaluation of its credibility, and a note about how it relates to your research. It



Apply the CRAAP test to this
source: An article titled 'The
Amazing Health Benefits of
Chocolate' published on a
chocolate company's website
in 2022, written by 'The
Marketing Team,' with no
references cited. Rate its
credibility.

Your friend says: 'l don't need
aresearch question — I'll just
find interesting facts and put

them together.' Evaluate this

approach.

What is 'cherry-picking' in the
context of source evaluation?

You're researching the
question: 'Should schools ban
cell phones during class?"
You've found strong evidence
on both sides. Your teacher
says your paper must take a
position. How do you handle
the genuine complexity of the
issue?

helps you keep track of your sources and think critically about each one's value.

Low credibility. Currency is fine (2022). Relevance depends on your question.
Authority is weak (marketing team, not health experts). Accuracy is
unverifiable (no references). Purpose is clearly promotional — the company
profits from people buying chocolate. The source is biased toward positive
claims about chocolate — Applying CRAAP systematically: Currency (2022) — fine,
health research hasn't changed dramatically. Relevance — depends on your
question. Authority — 'The Marketing Team' has no scientific credentials; health
claims should come from health researchers. Accuracy — no references cited
means claims are unsupported; you can't verify anything. Purpose — the source
exists to sell chocolate; presenting health 'benefits' serves that commercial goal.
Overall: this source has a clear conflict of interest and lacks scientific authority. You
might note its claims as starting points, but you'd need to verify every claim against
independent health research before using any of this information.

This approach will likely produce a disorganized collection of random facts
instead of a focused investigation. Without a guiding question, there's no way
to decide which facts are relevant, how to organize them, or what conclusion
to draw — Without a research question, your friend will produce what teachers call
a 'fact dump' — an unfocused collection of loosely related information. A research
question serves as a filter: it tells you which facts are relevant (include them) and
which are tangential (skip them). It organizes your notes into categories that
support your answer. And it gives your final report a thesis — a central argument or
finding that ties everything together. 'Interesting facts about dolphins' is a list. 'How
dolphins use echolocation to navigate murky waters' is an investigation with
purpose, structure, and a conclusion.

Cherry-picking is selecting only the evidence that supports a predetermined
conclusion while ignoring contradicting evidence. A source that cherry-picks
presents a misleadingly one-sided picture even though the individual facts it
cites may be accurate — Cherry-picking is deceptive precisely because every
individual fact cited may be accurate — the dishonesty lies in what's LEFT OUT. If
100 studies on a topic reach various conclusions, and a source cites only the 5 that
support its position, each citation is technically accurate but the overall picture is
misleading. This is why cross-referencing multiple sources matters: if one source
makes a strong claim, check whether the OVERALL body of evidence supports it.
Watch for language that generalizes from limited evidence: 'studies prove' (how
many studies out of how many?) or 'evidence clearly shows' (whose evidence,
selected how?). The antidote to cherry-picking is comprehensive research — looking
at the full range of evidence, not just the parts that fit your preferred narrative.

Take a nuanced position that acknowledges the legitimate concerns on both
sides while arguing that the weight of evidence favors a specific approach —
such as structured phone policies rather than total bans — This scenario tests
the integration of argumentation skills with intellectual honesty. The strongest
approach takes a clear position while engaging with the opposition honestly. For
example: 'While concerns about distraction are valid and supported by classroom
studies, total phone bans ignore legitimate educational uses and fail to teach self-
regulation. Evidence from schools with structured phone policies suggests that
context-dependent rules produce better outcomes than blanket prohibitions." This
is decisive (structured policies over bans) while acknowledging complexity
(distraction is real, self-regulation matters). It's stronger than either extreme.



Design a complete synthesis
paragraph about the
following research question:
'How does music education
benefit students beyond
musical skills?' Use these
three evidence sources:
Source A (University study):
Students in music programs
scored 12% higher on math
assessments Source B
(Neuroimaging research):
Playing instruments
strengthens neural
connections between brain
hemispheres Source C
(Teacher survey): 89% of
music teachers report
improved student
collaboration and self-
discipline Your paragraph
should include a claim,
evidence from all three
sources, reasoning
connecting the evidence, and
a 'so what?' statement about
the implications.

Design a complete note-
taking system for a research
project about the causes and
effects of deforestation. Your
system should include: the
note-taking method you
would use, how you would
organize notes from multiple
sources, how you would track
which information came from
which source, and how you
would prepare your notes for
writing. Explain your
reasoning for each choice.

When synthesizing evidence,
why is it important to
acknowledge the limitations
of your sources?

A paragraph with a unifying claim (music education produces cognitive,
neurological, and social benefits), integrated evidence from all three sources
connected by reasoning (the brain changes explain the academic gains, while
collaborative music-making builds social skills), and implications (schools
cutting music programs may be undermining overall academic achievement)
— A complete synthesis paragraph might read: 'Music education produces benefits
that extend far beyond musical proficiency, strengthening students' cognitive,
neurological, and social development. Neuroimaging research shows that playing
instruments physically strengthens neural connections between brain hemispheres
(Source B), which may explain why students in music programs score 12% higher on
math assessments (Source A) — the enhanced neural connectivity supports the
mathematical reasoning and pattern recognition that both disciplines share.
Beyond academics, 89% of music teachers report that ensemble work improves
students' collaboration and self-discipline (Source C), skills that transfer to every
classroom and workplace. These converging lines of evidence suggest that schools
cutting music programs to focus on 'core subjects' may inadvertently undermine
the very academic achievement they're trying to protect.'

A system combining a structured method (like Cornell or digital tags) with
subtopic categories (causes/effects/solutions), source tracking for every note,
and a pre-writing synthesis step that identifies patterns across sources — An
effective note-taking system addresses the entire research-to-writing pipeline. For
example: use Cornell method (or digital tool with tagging) for structured note
capture; organize by subtopic categories (causes: logging, agriculture, urbanization;
effects: biodiversity loss, climate impact, soil erosion; solutions: reforestation,
policy, sustainable practices); tag every note with its source (author, title, page);
then prepare for writing by reviewing subtopic groups, identifying where sources
agree or conflict, and outlining your argument based on the evidence patterns. This
systematic approach prevents plagiarism, supports strong writing, and makes
citation easy.

It demonstrates critical thinking, builds reader trust, and prevents your
argument from appearing stronger than the evidence actually supports —
Acknowledging source limitations is paradoxically a strength. It shows you've
thought critically about your evidence rather than accepting it uncritically. For
example: 'While Johnson's study supports this claim, it only examined urban
schools, so the finding may not apply to rural settings.' This honesty builds trust —
readers know you're presenting evidence fairly. It also demonstrates that you
understand the boundaries of what your evidence can prove.



What is a 'synthesis' in
research writing?

Combining information from multiple sources to create a new, integrated
understanding of a topic — Synthesis means weaving together ideas from
multiple sources to build an integrated understanding that's greater than any single
source alone. Instead of writing 'Source A says X, Source B says Y,' synthesis creates
connections: 'While the biological evidence (Source A) supports later start times,
implementation faces practical barriers (Source B) that student experiences (Source
C) suggest are worth overcoming.' Synthesis is the hallmark of strong research
writing.



16. Capstone Research Planning

< Question (fold —)

A student's thesis statement reads:
'This paper is about the effects of
climate change on polar bears.' What
would make this a stronger, more
synthesis-ready thesis?

What is the difference between a
direct quote and a paraphrase in a
research paper?

Some researchers argue that you
should always seek out sources that
challenge your initial hypothesis.
Others argue this can lead to 'false
balance' — giving equal weight to
well-supported and poorly-supported
positions. When is seeking opposing
sources valuable, and when might it
be misleading?

You need to write a synthesis
paragraph using these three pieces
of evidence about plastic pollution: 1.
8 million tons of plastic enter oceans
annually (Ocean Conservancy) 2.
Microplastics found in 83% of tap
water samples worldwide (Orb
Media) 3. Sea turtles that ingest
plastic have a 50% mortality rate
(University of Queensland) Which
approach produces the strongest
synthesis?

You're writing about the extinction of
the dodo bird. Source A focuses on
Dutch sailors hunting them. Source B
emphasizes introduced predators
(rats, pigs) destroying eggs. Source C

Answer

'Climate change threatens polar bear survival through three
interconnected mechanisms — sea ice loss, prey scarcity, and
increased human contact — requiring urgent coordinated
conservation action' — The strong thesis is specific (names three
mechanisms), structured (previews the paper's organization), arguable
(claims coordinated action is needed), and synthesis-ready (invites
integration of multiple source types). The original is a topic announcement,
not a thesis. The distractors are either too vague (‘bad'), descriptive rather
than argumentative (‘'many scientists have studied'), or oversimplified
('endangered because of global warming'). A strong thesis serves as a
roadmap for both writer and reader.

A direct quote uses the author's exact words in quotation marks, while
a paraphrase restates the ideas in your own words — A direct quote
reproduces the author's exact words inside quotation marks, while a
paraphrase restates the same ideas using entirely different words and
sentence structure. Both require citations because the ideas came from
someone else — only the form of expression differs.

Seeking opposing sources is valuable when there's genuine scientific or
scholarly debate, but misleading when it creates false equivalence
between well-established evidence and fringe positions — This is one of
the most nuanced challenges in research. Seeking challenge is essential
when experts genuinely disagree (e.g., best approaches to education policy).
But 'both sides' thinking becomes harmful when it equates well-supported
science with fringe claims (e.g., climate science vs. denial). The key test: Is
there legitimate scholarly debate? If so, engage opposing views seriously. If
the 'opposition' lacks credible evidence, acknowledging it as a minority
position is sufficient — you don't owe equal space to unsupported claims.

Connect them to show how plastic pollution creates a chain of
consequences — from massive ocean input to water supply
contamination to wildlife mortality — demonstrating a system-wide
crisis — The strongest synthesis connects these statistics into a narrative:
massive amounts of plastic enter the ocean (scale) — it breaks down into
microplastics that pervade even tap water (pervasiveness) — it kills wildlife
that encounters it (consequence). This shows a system-wide crisis rather
than three disconnected facts. For example: 'The 8 million tons of plastic
entering oceans annually doesn't simply disappear — it fragments into
microplastics now found in 83% of global tap water, and for wildlife like sea
turtles, ingestion carries a 50% mortality rate, revealing how plastic
pollution cascades through entire ecosystems.'

Synthesize them to argue that extinction resulted from multiple
interacting factors — hunting, invasive species, and habitat loss —
with each source contributing part of the picture — This is a perfect
opportunity for synthesis. Rather than presenting three separate 'theories,'
recognize that all three factors likely worked together — hunting reduced
the adult population, invasive species destroyed the next generation, and



highlights habitat destruction. Rather
than choosing one cause, how should
you use all three?

Read this synthesis paragraph:
'Several factors contribute to
honeybee population decline.
Pesticide exposure weakens bees'
immune systems (Johnson, 2022),
while habitat loss reduces the
diversity of available flowers (Chen,
2023). These stressors compound
each other — bees already weakened
by pesticides are less able to travel
the longer distances required when
nearby habitat is destroyed (Rivera,
2023)." What makes this an effective
synthesis rather than just a
summary?

What is an 'appeal to authority'
fallacy, and how does it differ from
legitimately citing an expert?

You're comparing three sources
about the moon landing: Source A: A
NASA archive (primary documents
from 1969) Source B: A history
textbook (published 2020) Source C:
A conspiracy theory website Which
combination would give you the most
balanced and reliable research?

What is the 'SIFT" method for
evaluating online information?

habitat loss eliminated safe breeding areas. The synthesized argument
(multiple interacting causes) is stronger and more accurate than any single
source's emphasis. This is what moving beyond 'Source A says... Source B
says...' looks like in practice.

It connects three sources to build a unified argument about
compounding factors, showing how the sources' findings relate to each
other — This paragraph demonstrates true synthesis by connecting sources
to build a larger argument. The first two sentences introduce individual
findings, but the third sentence is the synthesis — it shows how the sources'
findings interact (‘compound each other"). Rivera's 2023 finding explicitly
bridges Johnson's and Chen's work. The paragraph argues something none
of the individual sources said alone: that the combination of stressors is
worse than either one individually.

An appeal to authority fallacy cites someone as an expert outside their
field of expertise, while legitimate expert citation relies on someone
with relevant, demonstrated qualifications in the specific topic — The
appeal to authority fallacy occurs when someone's expertise in one area is
used to lend credibility in an unrelated area — like citing a Nobel Prize-
winning physicist's opinion on economic policy. This differs from legitimate
expert citation, where the person has demonstrated expertise relevant to
the specific claim. A cardiologist's opinion on heart health is legitimate
expertise; their opinion on climate science is an appeal to authority. Always
check: is this person an expert in THIS specific topic?

Sources A and B — the primary documents provide firsthand evidence
and the textbook provides scholarly historical context — Balanced
research means consulting credible sources with different strengths — not
giving equal weight to unreliable claims. The NASA archive provides primary
evidence (firsthand documentation), and the history textbook offers expert
analysis with scholarly review. The conspiracy website fails basic credibility
standards (CRAAP). 'Balance' in research means multiple credible
perspectives, not including every possible viewpoint regardless of evidence.

Stop, Investigate the source, Find better coverage, Trace claims to the
original context — SIFT is a rapid evaluation framework: Stop (pause
before sharing or believing — check your emotional reaction), Investigate
the source (use lateral reading to learn about the publisher), Find better
coverage (search for other accounts of the same claim from trusted
sources), Trace claims to the original context (find the original study, quote,
or event to see if it's been represented accurately). SIFT is designed to be
faster and more effective than the CRAAP test for online content evaluation.

Wikipedia is useful as a starting point for background understanding
and finding original sources through its citations, but its open editing
model means quality varies, and it's not appropriate as a cited source
in academic research — This question requires nuanced evaluation rather



A classmate says: 'l just use Wikipedia
for my research. The information is
accurate because anyone can edit it
and fix mistakes.' Evaluate both the
strengths and limitations of this
approach.

What is the relationship between a
claim, evidence, and reasoningin a
research argument?

Some students say: 'Evaluating
sources is a waste of time — | should
just spend that time reading and
writing my report.' Evaluate this
argument.

You're beginning a research project
and have identified your question.
What should your next step be
before you start searching for
sources?

You've taken notes from eight
sources on the topic of renewable
energy. Now you need to organize
them before writing. Which approach
shows the strongest research
thinking?

than a simple accept/reject judgment. Wikipedia's strengths: broad
coverage, frequent updates, structured overviews that help you understand
a topic quickly, and — crucially — reference lists that point to citable
primary sources. Its limitations: anyone CAN edit it (including vandals,
biased editors, and people with no expertise), quality varies dramatically
between well-maintained articles and obscure ones, and it's not peer-
reviewed in the traditional sense. Smart research strategy: use Wikipedia as
a launchpad (read for background, mine the citations for primary sources)
but never cite Wikipedia itself.

The claim states your position, evidence provides supporting facts
from sources, and reasoning explains how the evidence supports the
claim — The CER (Claim-Evidence-Reasoning) framework is fundamental to
research writing. The claim states your position, evidence provides factual
support from credible sources, and reasoning is the crucial bridge that
explains HOW and WHY the evidence supports the claim. Many students
include claims and evidence but skip reasoning — which is like presenting
puzzle pieces without showing how they fit together.

This argument is short-sighted. Time spent evaluating sources SAVES
time overall because it prevents you from reading unreliable sources,
taking notes on inaccurate information, and having to redo work when
you discover your source was untrustworthy. Evaluation is an
investment, not a waste — This argument sacrifices quality for speed —
and ultimately loses both. Consider the alternative: you skip evaluation,
spend hours reading and noting from an unreliable source, build your
report on faulty information, and then either submit an inaccurate report or
have to start over when the problems are discovered. Five minutes of
evaluation prevents hours of wasted effort. Additionally, evaluation
IMPROVES your final report: understanding each source's strengths and
limitations helps you use sources more effectively — you know which facts
to trust completely, which to verify, and which perspectives are missing.
Source evaluation isn't separate from research; it IS research.

Develop a research plan that identifies key concepts in your question,
brainstorms search terms and synonyms, and lists the types of sources
you'll need — A research plan transforms vague searching into strategic
investigation. Before searching, identify the key concepts in your question
(these become search terms), brainstorm synonyms and related terms
(expand your search reach), determine what types of sources would be
most useful (academic studies? government data? expert interviews?), and
consider which databases or search tools are most appropriate for your
topic. This prevents the common trap of grabbing whatever Google serves
first and forces intentional, comprehensive source-seeking.

Grouping notes by subtopic (solar, wind, hydroelectric, policy),
identifying where sources agree or disagree, and noting gaps where
more research is needed — The strongest approach involves active
analysis: grouping by subtopic prepares your paper's structure, identifying
agreement and disagreement among sources shows critical thinking, and
noting gaps reveals where additional research might be needed. This
transforms raw notes into a framework for writing.



What is 'lateral reading,' and why do
professional fact-checkers use it
instead of evaluating a website on its
own terms?

What is summarizing, and how is it
different from paraphrasing?

You're evaluating a research article
and notice the author only cites
studies that support their conclusion,
ignoring well-known contradictory
research. What is this practice called?

What is 'confirmation bias,' and how
does it specifically affect the research
process?

What is the 'replication crisis' in
science, and why should student
researchers be aware of it?

Lateral reading means opening new tabs to research what OTHER
sources say about a website, rather than relying on the site's own
claims about itself — Lateral reading, identified by Stanford researchers
studying professional fact-checkers, means leaving a website quickly to see
what independent sources say about it. Instead of reading the About page
(which the site controls), you search for the organization's reputation,
funding, and track record from outside sources. Studies show fact-checkers
are more accurate AND faster than students and professors who read
vertically (staying on the site).

Summarizing condenses the main ideas of a longer passage into a
shorter form, while paraphrasing restates a specific idea in about the
same length — Summarizing and paraphrasing are both important
research skills, but they serve different purposes. Summarizing takes a large
amount of text and distills it into its main points (much shorter than the
original). Paraphrasing restates a specific passage or idea in your own
words at roughly the same level of detail. Both use your own words and
both require citations.

Cherry-picking — selectively presenting evidence that supports a
predetermined conclusion while ignoring contradictory evidence —
Cherry-picking is one of the most common and insidious forms of bias in
research. Unlike honest synthesis (which acknowledges and addresses
contradictory evidence), cherry-picking creates a misleading impression by
presenting only favorable evidence. To detect it: check whether the article
acknowledges limitations or opposing findings, look for major studies on
the topic that aren't cited, and consider whether the author's conclusion
seems too certain for a complex topic. Honest research engages with the
full evidence landscape.

The tendency to seek, favor, and remember information that confirms
what you already believe, leading you to build a one-sided evidence
base without realizing it — Confirmation bias operates at every stage of
research: during searching (you use terms likely to find supporting
evidence), reading (you read agreeable sources more carefully), evaluating
(you scrutinize opposing sources more harshly), and remembering (you
recall supportive evidence more easily). It affects everyone, including
trained researchers. The best defense is deliberate: actively seek sources
that challenge your hypothesis, apply the same evaluation standards to all
sources, and ask a peer to review your evidence for balance.

Many published scientific findings cannot be reproduced when other
researchers attempt to replicate the experiments, suggesting some
published results may be unreliable — The replication crisis refers to the
finding that a significant percentage of published research — particularly in
psychology, medicine, and social sciences — cannot be reproduced by other
scientists. A landmark 2015 study found that only 39% of psychology results
could be replicated. Causes include publication bias (journals prefer positive
results), small sample sizes, flexible data analysis, and pressure to publish
novel findings. For student researchers, this means: don't rely on a single
study, look for findings that have been independently replicated, and treat
individual results with appropriate caution.

No — specific statistics like exact percentages should be quoted



You're taking notes on an article
about the water cycle. The article
mentions that 'approximately 71% of
Earth's surface is covered by water.'
Should you paraphrase this specific
fact?

You're writing a synthesis paragraph
about the decline of bee populations.
You have these pieces of evidence: ¢
Neonicotinoid pesticides impair bee
navigation (Journal of Ecology, 2023) *
Habitat loss reduces wildflower
diversity that bees depend on (USDA
report, 2022) « Climate change shifts
flowering seasons, disrupting bee
feeding schedules (Nature Climate
Change, 2024) + A single factor alone
doesn't fully explain colony collapse
disorder (USGS, 2023) Which
synthesis approach best integrates
these sources?

What is 'peer review' in academic
publishing, and what are its strengths
and limitations?

A classmate says: 'l don't need to cite
my sources because | paraphrased
everything — | didn't copy any exact
words.' Is this correct?

Read these two versions of the same
argument: Version A: 'Recess
improves student behavior. Smith
(2022) found that schools with daily
recess had 30% fewer discipline
referrals.' Version B: 'Recess
improves student behavior. Smith
(2022) found that schools with daily
recess had 30% fewer discipline

directly or recorded exactly, with a citation — Specific statistics, dates,
and precise measurements should be recorded exactly as stated (with a
citation) rather than paraphrased. Changing '71%' to 'about 70%' introduces
inaccuracy. You paraphrase ideas and explanations, but precise data points
should be preserved faithfully. This is not common knowledge — the exact
figure requires attribution.

Argue that bee decline results from multiple interacting stressors —
This question tests synthesis skill at the capstone level. The strongest
approach recognizes that the fourth source (USGS) provides the framework:
single factors can't explain the decline. The other three sources each
identify a contributing stressor. True synthesis shows how they interact:
pesticide-weakened bees can't compensate for longer flights when habitat
shrinks, and climate-shifted bloom times compound both problems. This
produces a multi-causal argument that's both more accurate and more
persuasive than any single-factor explanation. — pesticides weaken
individual bees, habitat loss reduces food availability, and climate change
disrupts timing, creating a compounding crisis that no single-factor
explanation can capture.

Peer review means other experts evaluate a paper before publication,
catching errors and improving quality — but it's not perfect: it can be
slow, biased toward established ideas, and doesn't guarantee
correctness — Peer review is the gold standard of academic quality control:
before publication, independent experts in the field evaluate a paper's
methodology, analysis, and conclusions. Its strengths include catching
errors, challenging assumptions, and improving clarity. Its limitations
include: bias toward conventional thinking (novel ideas may be rejected),
variability in reviewer quality, slowness (months to years), inability to detect
well-disguised fraud, and the replication crisis (many peer-reviewed findings
don't replicate). Peer review is valuable but should be understood as one
quality signal among many, not an infallibility guarantee.

No — paraphrased ideas still need citations because the ideas came
from someone else, even if the words are your own — This is a common
misconception. Plagiarism covers both words AND ideas. Even when you
paraphrase perfectly using entirely your own language, you must still cite
the source because the ideas, facts, and arguments originated with
someone else. The only exception is common knowledge (widely known
facts like 'water freezes at 32°F').

Reasoning — it explains WHY the evidence (fewer referrals) supports
the claim (recess improves behavior) — Version B adds reasoning — the
crucial bridge between evidence and claim. The third sentence explains the
mechanism: WHY physical activity and social time lead to fewer discipline
problems (energy regulation, emotional regulation). Without this reasoning,



referrals. This suggests that physical
activity and unstructured social time
help students regulate their energy
and emotions, reducing disruptive
behavior in the classroom.' What
does Version B include that Version A
lacks?

A source states: '9 out of 10 dentists
recommend Brand X toothpaste.'
What is potentially misleading about
this statistic?

the reader must make the logical connection themselves. With it, the
argument is complete: claim (recess improves behavior) — evidence (30%
fewer referrals) — reasoning (physical activity helps students self-regulate).

It doesn't reveal how many dentists were surveyed, what question was
actually asked, or whether dentists recommended Brand X over
competitors specifically — This classic advertising statistic is misleading in
several ways: the survey might have asked 'Would you recommend Brand
X?' (a leading question most dentists would say yes to — they'd also say yes
for competing brands). The sample size is hidden (10 dentists? 10,000?). The
methodology is unknown (how were dentists selected?). And the implied
comparison (‘over other brands') may not be what was actually measured.
This is why understanding how statistics are generated is crucial for source
evaluation.
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