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Form your own opinion
Learn about the rigor of the
scientific method
Improve critical thinking skills
Improve analytical skills

By reading journal articles you can
gain skills that aren’t just
important for research jobs

SCIENTIFIC PROCESSING SKILLS
➤

Takes place over an extended period spanning multiple
career stages!

➤

Familiarity with scienti c language and the wider research
context

➤

Degree of intrinsic motivation for reading

Acclimation

Competency

ff

fi

ff

Proficiency

Research supervisors should also be mindful that saying “go
and read a paper” may be interpreted di erently by
individuals at di erent career stages, so should be clear in
their instructions and expectations.

1. DETERMINE WHY YOU ARE READING THE PAPER
What you want to get out of an article should in uence your approach to reading it. This will help you to focus when reading the
paper

d


fi
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You are entering a new eld and want to learn what is important in that el
Is this essential background material?
Are you most interested in the dataset or model setup?
Do you want to apply the method to your research?
Are the results important to compare to yours or a starting point for your research?

ARTICLE STRUCTURE - SKIMMING!
➤

Skim (look over) to identify structure

➤

MOST COMMON = AIMRD
➤

Abstract

Paragraph: why it matters, how they did it, what they found, what it means

➤

Introduction

Describe current understanding and situate the current work

➤

Methods

What was done to answer the research question

➤

Results

Statements of what was found and visual data representations

➤

Discussion

Placing the results in context of the broader field - answering the research question!

Climate Variability Research Group
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1. SKIM
Get the “big picture” by reading the title, key words and abstract carefully; this will tell you the major
findings and why they matter

!
!
!

Quickly scan the article without taking notes; focus on headings and subheadings
Note the publishing date; current research is more relevant
Note any terms and parts you don’t understand for further reading

2. RE-READ
Read the article again, asking yourself questions such as:

!

What problem is the study trying to solve?

ACTIVE READING
Being engaged with the text!
➤

Read with a speci c focus

➤

Break the text into portions

➤

Questioning the text

➤

Take notes as you read

fi

➤

ANNOTATION & NOTE TAKING
➤

Try di erent ways, but use the one that ts you best and engages you in active
reading

➤

MY ADVICE: NO HIGHLIGHTERS FOR THE FIRST READ!!

➤

Only highlight very important quotes or terms.

➤

Methods - mapping, outlining, 2-column

➤

Taking notes helps recall and comprehension

➤

Note taking is not the same as summarizing!

fi

There are many ways to take notes but this is a personal style choice

ff

➤

ANNOTATION

NOTE TAKING

BEFORE AND DURING READING
➤

Who are the authors? What journal is this? Might I question the credibility of the
work?

➤

Is there terminology I don’t understand?

➤

Have I gone back to read an article or review that would help me understand this
better?

➤

Am I spending too much time reading the less important parts of this article?

➤

Who can I talk to about the confusing parts?

DURING AND AFTER READING

➤

What are the speci c ndings? Could I summarize them in two tweets?

➤

Are the ndings supported by persuasive evidence?

➤

Is there an alternative interpretation that wasn’t addressed?

➤

How are the results unique/new or supportive of other work?

➤

How do these results relate to the work I’m interested in or have read about?

➤

What are some of the applications? What next?

fi

Is the method used a good one? Were there others?

fi

➤

fi

What speci c problem does this research address? Why is it important?

fi

➤

DISTINGUISHING THE MAIN POINTS
➤

Words or phrases to look for…
➤

In contrast with previous work

➤

Has seldom been addressed

➤

Surprising

➤

Unexpected

➤

We hypothesize that

➤

We develop

➤

We propose

➤

The data suggest

➤

We introduce

I’M STUCK AND FRUSTRATED
➤

That’s okay - everyone experiences it

➤

You will not understand everything in every paper

➤

Tips:
➤

Jot down the parts you don’t understand as you read - sometimes something is clearer by the end

➤

Use google or class notes to help with jargon or methods (but avoid the rabbit hole of doom stick to your reading purpose)

➤

Read the article more than once

➤

Ask your advisor or mentor or instructor for help

➤

Break it into chunks to read over a few days

➤

Ask yourself if the non-understandable part is essential for your purpose

➤

Confusion is not a threat - it’s an opportunity!

!
!

Note the publishing date; current research is more relevant
Note any terms and parts you don’t understand for further reading

2. RE-READ
Read the article again, asking yourself questions such as:

!
!
!
!
!
!
!

What problem is the study trying to solve?
Are the findings well supported by evidence? Were assumptions made?
Are the findings unique and supported by other work in the field?
Is the study repeatable?
What factors might affect the results?
What questions are still unanswered? What were the limitations?
Draw influences based on your own experience and knowledge.

If you are unfamiliar with key concepts, look for them in the literature

DRAWING INFERENCES
➤

Not everything you might learn is stated explicitly

➤

Critical analysis

➤

Questioning is good!
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Abstract A multi-millennial simulation with a coupled
global climatic model has been used to investigate extreme
rainfall events, mainly droughts, over North America. A
rainfall index, based on the US Dust Bowl region, was used
to generate a time series from which the extreme events
could be identified. A very wide range of drought and pluvial multiyear sequences was obtained, all attributable to
internal climatic variability. This time series reproduced
the basic characteristics of the corresponding observed time
series. Composites of years with negative rainfall anomalies over North America from the simulation replicated the
observed rainfall composite for the Dust Bowl era, both in
spatial character and intensity. Examination of individual
years of a simulated composite revealed not only a wide
range of rainfall anomaly patterns, dominated by drought
conditions, but also ENSO distributions that included El
Niño events as well as the expected La Niña events. Composites for pluvial conditions over North America were
associated with composited El Niño events, as expected.
Correlation of the simulated Dust Bowl rainfall with global
surface temperatures identified a principal connection with
the ENSO region. No systematic relationship was obtained
in the simulation between the Atlantic multidecadal oscillation and Dust Bowl region rainfall, with the simulated
oscillation having a much more variable periodicity than
that found in the limited observations. However, a marked
connection was found for SST anomalies adjacent to the
northeast coast of North America, but this appears to be
forced by ENSO events. A scatter diagram of NINO3.4
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SST anomalies with the Dust Bowl region rainfall anomalies, for observations and the simulation, revealed inconsistencies between the occurrence of an ENSO event and
the “expected” rainfall anomaly. This, and other analysis,
resulted in the conclusion that annual or longer term rainfall predictions over North America, with any systematic
confidence, are unlikely because of stochastic influences
inherent in the climatic system associated with internal climatic variability.
Keywords North American rainfall · Dust Bowl
simulation · Predictability of North American rainfall ·
Multi-millennial simulation

1 Introduction
Megadroughts in the USA are a recurring feature of its
climatology (Woodhouse and Overpeck 1998). They
report that a decadal length drought occurred about
every 500 years. Systematic studies of the causes of such
droughts have been made using atmospheric climatic models forced with observed sea surface temperature (SST)
anomalies. Thus, Schubert et al. (2004a, b) were able to
replicate the major features of the famous Dust Bowl region
drought, 1932 to 1939. They conducted a number of idealised experiments which identified that tropical (primarily
ENSO-related) SST anomalies were the principal cause
of this Dust Bowl megadrought. Seager et al. (2005) similarly used an atmospheric model to investigate the causes
of North American droughts between 1856 and 2000. They
also noted the dominance of tropical Pacific SST anomalies associated with La Niña events in generating such
droughts, but also found that SST variations outside of the
tropical Pacific Ocean strengthened such droughts.
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EXAMPLE FROM AN ARTICLE
Megadroughts in the USA are a recurring feature of its climatology (Woodhouse and Overpeck 1998).
Comment: what is a megadrought? do they happen in other parts of the world?
They report that a decadal length drought occurred about every 500 years.
Comment: does this vary in different parts of the USA? What else happens every 500 years?
Systematic studies of the causes of such droughts have been made using atmospheric climatic models forced with observed sea surface temperature
(SST) anomalies.
Comment: Forcing models in this way means there is no feedback with the ocean, is this important for drought? Is it only SST that causes
megadroughts?
Thus, Schubert et al. (2004a, b) were able to replicate the major features of the famous Dust Bowl region drought, 1932 to 1939.
Comment: what about other droughts, can they replicate them?
They conducted a number of idealised experiments which identified that tropical (primarily ENSO-related) SST anomalies were the principal cause
of this Dust Bowl megadrought.
Comment: Would this be true for other megadroughts in other parts of the USA or world? How does SST that varies every 2-6 years produce a
decade long drought?
Seager et al. (2005) similarly used an atmospheric model to investigate the causes of North American droughts between 1856 and 2000.
Comment: But earlier you said that a decadal length drought occurred about every 500 years? Is this a long enough period to examine?
They also noted the dominance of tropical Pacific SST anomalies associated with La Niña events in generating such droughts, but also found that
SST variations outside of the tropical Pacific Ocean strengthened such droughts.
Comment: How do these SST drive droughts, why is the tropical pacific the most important region, does it vary across the USA? What deficiencies
exist in the models that could impact the results?

UNPACK EACH FIGURE AND TABLE
➤

The data is the key!

➤

One approach: scrutinize the gures and tables (including captions and legends) before
reading the article -> there is no best way, try di erent methods!

➤

For each gure
Work to understand the axes, color scheme, statistical approach, labels etc.

➤
➤

For each table
➤

Identify which experimental groups and variables are presented

➤

What is shown and how were the data collected?

ff

Ask the same questions for each gure/table as for the entire article (motivation, methods,
context, what do they show, interpretation etc.)
fi

➤

fi

Refer back to the methods section if and when needed

fi

➤

BE CRITICAL
➤

Published papers are not truths etched in stone!

➤

Science is a never-ending work in progress

➤

Critically evaluate interpretations and conclusions - di erent people may interpret data
di erent ways

➤

Critical Thinking: evaluate data while minimizing bias
Are there other, equally likely, explanations for what is observed?

➤

Do I nd this paper compelling (or not) because it a rms something I already think (or
wish) is true?

➤

Am I discounting their ndings because it di ers from what I expect?

ff

ffi

ff

fi

Individuals with di erent life, academic, and work experiences may think of several
alternative hypotheses, all equally supported by the data
ff

fi

ff

➤

➤

!
!

What questions are still unanswered? What were the limitations?
Draw influences based on your own experience and knowledge.

If you are unfamiliar with key concepts, look for them in the literature

3. INTERPRET

!
!
!
!

Examine figures and tables carefully
Try to interpret data first before looking at captions
When reading the discussion and results, look for key issues and new findings
Make sure you have distinguished the main points. If not, go over the text again.

4. SUMMARISE

!
!

Take notes on the key findings, methods and issues; it improves reading comprehension, helps you
remember key points and prepares you for thesis/dissertation/paper writing
If you have a printed version, highlight key point and write on the article. If it’s on screen, make use of

If you are unfamiliar with key concepts, look for them in the literature

SUMMARIZE
3. INTERPRET
➤

Summarize the paper by synthesizing your notes

Use these
notes
writing
introductions and literature reviews
! ➤Examine
figures
and for
tables
carefully
! ➤Try
to interpret
data first before
lookingand
at captions
Keep
the documents
organized
accessible
! ➤When
reading
the discussion
and results, look for key issues and new findings
Follow
a template
for consistency
! ➤Make
sure
you
have
distinguished
the
main
points.
If
not,
go
over
the
text
again.
Put quotation marks around exact wording from the paper so you don’t accidentally
plagiarize
4. SUMMARISE

!
!

Take notes on the key findings, methods and issues; it improves reading comprehension, helps you
remember key points and prepares you for thesis/dissertation/paper writing
If you have a printed version, highlight key point and write on the article. If it’s on screen, make use of
markers and comments. Do this AFTER reading and interpreting the article.
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