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Evidence Matters aims to place evidence at the heart of navigating 
everyday life. Our resources seek to empower you to e!ectively use 
evidence to inform your decisions and to hold individuals and organizations 
accountable for the claims they make.  
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There are many instances in everyday life when you may wish to look 
for key information from a scientific publication to better understand a 
situation, such as deciding whether to believe the news commentator 
who claims that the new alcohol consumption guidelines are overkill. But 
scientific publications are usually long and highly technical. Where do you 
even start? How will you know if the study is trustworthy? Without scientific 
training or subject-matter expertise, these are tough questions to answer. 

This guide will help you fill that gap. Being able to understand a scientific 
paper and evaluate the quality of a study are helpful skills to have in today’s 
information-filled world. Fostering these skills will improve your ability to: 

 •   Use research to make evidence-informed decisions in your daily life, 

 •  Understand which scientific claims in the media are exaggerated  
or false, and 

 •  Hold organizations or decision-makers accountable if they are basing 
decisions on poorly conducted science.

Let’s dive in!
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1 The Scientific  
Method
The scientific method is the process of observing, asking questions, and 
seeking answers through tests and experiments—a formalized version of 
what we naturally do to solve problems in our daily life. It is how research 
evidence is produced and broadly follows these steps:

 1.  Formulate a hypothesis 
(i.e. prediction), 

 2.  Test the hypothesis 
through experiments, 
and 

 3.  Use statistical analysis 
to conclude if the 
hypothesis was correct 
or not. 

While this process may look linear, it’s far from it! In many cases, 
experiments don’t work or scientists may discover something completely 
di!erent than what they predicted. This doesn’t mean that science is 
unreliable or can’t be trusted; knowing what doesn’t work is just as 
important as knowing what does! Science is simply a process through 
which we grow and evolve our knowledge about the world around us.  

Let’s use an example of a fictional pharmaceutical drug, BrainGain, 
to walk through the steps of the scientific method. In this scenario, 
imagine that you are a researcher working for a pharmaceutical company.  
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1.1 Formulating a hypothesis
A hypothesis is a scientist’s best guess about a specific problem based 
on what is already known from previous studies. With a hypothesis in 
hand, scientists can design experiments to see if the data supports their 
prediction or proves it wrong. 

Scenario: You’ve spent your research career studying drugs that 
improve brain function and memory. Several studies suggest that some 
drugs improve aspects of memory in 60- to 70-year olds. You want to 
know if a similar drug, BrainGain, is also helpful for much older people. 
Based on previous studies, you hypothesize that taking BrainGain daily 
will improve the ability for 80- to 95-year olds to remember words  
(i.e., “word recall”). Now it’s time to test your prediction.   

A HYPOTHESIS RELIES ON VARIABLES — things you are trying to 
measure or modify in some way. An independent variable is something 
the researcher changes (e.g. temperature), with the goal of measuring 
the change or impact on the value of the dependent variable (e.g. 
plant height in response to temperature change).  

1.2 Test the hypothesis through experiments 
Researchers use two main approaches to test their hypotheses: 
experimental studies and observational studies.

Experimental studies are where researchers introduce a change 
(often called an intervention) and study the e!ect of this change on a 
group of subjects (e.g. humans, plants, animals, inanimate objects, etc). 
An intervention can be any kind of change, such as testing how well a 
new pesticide impacts pests, or it can be an absence of something, like 
examining the e!ect of sleep deprivation in mice. In some experimental 
studies, subjects are randomly separated into either the test group or the 
control group. This is called a randomized controlled trial, and this type  
of study can determine cause and e!ect. Researchers will compare  
data from the test group and the control group (subjects that experience  
no intervention) to see if they are di!erent. 
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Observational studies follow a group of individuals in their real-world 
setting, without introducing a change. Observational studies are useful for 
showing if there is a relationship or pattern between the variables being 
studied, such as an association or correlation (e.g. people who are active 
also report having lower blood pressure). However, observational studies 
cannot determine cause and e!ect, meaning we can’t say that exercise 
is the only reason these people have normal blood pressure (i.e. they may 
also eat healthier, get more sleep, etc). As a result, evidence from these 
studies can be harder to interpret and use in decision-making.  

Instead of doing a single study to understand a topic, researchers can also 
compile evidence from many previously published studies addressing the 
same research question. This compilation of studies is called a systematic 
review or meta-analysis. If many studies show similar results, it means the 
result can be reproduced and is less likely to be happening just by chance. 

ANY STUDY INVOLVING HUMANS (i.e. participants, human cells  
or tissue, or information from or about humans) or animals must 
undergo an ethics approval process to ensure the ethical treatment  
of research subjects. Researchers are required to include this 
information in their publications.

Scenario: You decide to conduct a randomized control trial to test  
the e"cacy of BrainGain. The test group will be 80- to 95-year olds 
taking BrainGain and the control group will be a group of similarly aged 
seniors not taking BrainGain. We hypothesize that test scores for word 
recall in 80- to 95-year olds taking Brain Gain will be higher than test 
scores for 80- to 95-year olds not taking the drug.

1.3 Use statistical analysis to conclude  
if the hypothesis was correct or not 
It’s easy to generate data, but much harder to decide whether there is 
enough evidence to accept or reject a hypothesis. This is where statistical 
tests come in! 
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Statistical tests are used to identify patterns or relationships between 
the variables being studied. They are used as a formal way to determine 
whether or not the data is consistent with what the researcher predicts. 

You will likely hear that something is or isn’t “statistically significant.” 
Statistical significance is a mathematical way to quantify whether a result 
is likely due to chance or some other factor. If a di!erence between two 
groups (for example a treatment group and a control group) is described  
as statistically significant, it means that we can have more confidence  
that the e!ect is real and not just due to chance. 

Statistical significance is heavily tied to sample size, which is the number 
of participants in a study. The general rule of thumb is that larger sample 
sizes lead to more reliable results. That is to say, if a study finds that there 
is a di!erence between the treatment group and the control group, it is less 
likely that the result is due to chance (or another unknown factor) if you are 
comparing groups of 200 people compared to groups of only 20 people.  
If the authors mention a sample size calculation or something called 
a “power analysis,” it means calculations went into determining the 
appropriate sample size for the study. For specific examples of sample  
size calculations, click here. 

JUST BECAUSE A RESULT IS STATISTICALLY SIGNIFICANT does not 
automatically mean it is important or meaningful. For example, a study 
may find that a drug significantly reduces pain but only for two minutes, 
which is not a meaningful e!ect in a real world setting. 

Scenario: For your BrainGain study, you determined that 100 80- to 
95-year olds in both the test and control groups was a large enough 
sample size to detect a di!erence in test scores. You discover that 
seniors taking BrainGain do indeed score higher on the word recall 
tests, but that result is not statistically significant. However, you also 
found that women tended to improve more than men on the word 
recall test. So while you weren’t able to prove your original hypothesis, 
you now have a whole new research question: does BrainGain a!ect 
women di!erently than men for word recall? Back to the lab you go!   

https://www.dummies.com/article/academics-the-arts/math/statistics/determining-the-needed-sample-size-147217/
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Anatomy of  
a Scientific Paper
Scientists typically present their research in the form of a manuscript, 
which goes through a peer review process (an evaluation by a group of 
experts in the relevant field) before it is o"cially published. Peer review is 
incredibly important to the scientific process as it ensures publications can 
be trusted to provide valid, reliable, and meaningful information, and holds 
scientists accountable for doing good science in the first place. Reviewers 
look carefully to ensure that the purpose and hypothesis are clearly stated, 
the methods are appropriate given the hypothesis, and the conclusions are 
reasonable based on the methods and data. The author may be required  
to go through several rounds of revisions before publication is granted. 

REPUTABLE SITES for looking up scientific publications include 
PubMed, Scopus, and Web of Science, along with a few others. 
Unfortunately, many articles will be behind paywalls and are not free  
to access. Oftentimes, the authors will include their contact information 
and are more than happy to provide a pdf of their article.

PREPRINT SERVERS like arXiv, medRxiv, or bioRxiv allow researchers 
to upload manuscripts without peer-review to get their findings out 
to the scientific community more quickly. These servers are also free 
to access so both scientists and the public can read articles without 
paying subscription fees. However, preprints have not been reviewed 
by experts so their findings should be interpreted with caution.

A publication is more than simply step-by-step instructions for an 
experiment; it explains the importance and relevance of the work to 
the field of research and provides supporting evidence to prove that its 
conclusions are valid. Scientific papers are typically structured as follows:     
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https://pubmed.ncbi.nlm.nih.gov/
https://www.scopus.com/home.uri
https://access.clarivate.com/login?app=wos&alternative=true&shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&roaming=true
https://paperpile.com/g/academic-research-databases/
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Abstract: provides a short summary of the entire paper. An abstract 
includes the context and motivation for the study, as well as the outcome. 
This section often helps readers decide whether they want to read  
the full paper. 

 •  Tip: This section is where you can figure out if the study addresses 
the question you are trying to answer. If you’re looking for a 
comparison of the health benefits between mineral and chemical 
sunscreen, and the abstract describes a study looking at the 
environmental impact of sunscreen ingredients, you will need  
to look for other studies. 

Introduction: elaborates on the motivation for the study and provides 
enough background information for the reader to follow the rest of the 
paper. The authors will detail the current state of a!airs and state what  
they have done in this study (e.g. developed an algorithm, designed  
a protocol, evaluated drug e"cacy, etc) to address an existing need  
or gap in knowledge. 

 •  Tip: If you don’t know a lot about the topic you are researching,  
the introduction can be very helpful. It is where authors provide 
the necessary context that you will need to know to understand  
the experiments and impact of the findings.

Methods: explains the process the researchers followed to generate their 
findings. This section will justify the choices the authors made (e.g. why was 
this compound or technique used? Why was this data point excluded?) and 
provide enough detail for another researcher to completely replicate their 
experiment. 

 •  Tip: The methods section is important for evaluating the quality of  
a study, but is also the most likely to be filled with technical jargon. 
The other sections of this guide provide tips to help you understand 
some of the things you will find in this section.      

Results: reports all findings using both descriptions and figures. Results 
are generally presented visually using images, illustrations, and di!erent 
types of graphs. 

 •  Tip: This is where you will find the most detail about the major 
findings of the study.
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Discussion and Conclusion: These sections are sometimes separated 
but will often be presented together. They are where the author interprets 
findings within the context of existing knowledge and highlights the impact 
of this new knowledge. The authors may address questions such as: Did 
their discovery match their prediction? What does this work mean for other 
researchers in this field? What new questions do these findings prompt? 
What might some next steps be?  

 •  Tip: These sections will likely be the most useful to you in answering 
your specific question and may spark new ones!  

References: lists the publications cited within the study, such as the 
sources used to inform the design and execution of the study and interpret 
the findings in the broader context of a specific field and/or topic of 
research. 

 •  Tip: if you’re trying to learn more about a particular topic mentioned 
in the article, the references section can help you identify the next 
paper to read!

Funding Information and Competing Interests: indicates where the 
researchers received support to carry out the research (e.g. funding from 
their institution, a specific funding agency, or a private company), and 
highlights if there are potential conflicts of interest (financial, partnerships 
or otherwise) that the reader should be aware of. 
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Now you know the basics of the scientific method and how to navigate  
a scientific publication. However, when it comes to understanding studies, 
there is another major challenge that you will encounter: jargon! Jargon 
refers to the technical words or expressions used by a particular group  
of people that are di"cult for others to understand. There is a lot of jargon  
in science—even scientists have a hard time understanding research 
outside of their expertise. 

So, how do we overcome the jargon obstacle? Unfortunately, there is no 
easy-fix answer but there are some steps you can take to better understand 
complex language. First, look through the introduction to see if the 
authors define specific terms or cite sources which explain the term you 
don’t understand. Second, use online searches to see if a plain-language 
description of the term exists, such as on Wikipedia. You may also be 
able to find additional resources that can help, such as a plain language 
summary in the same study, coverage of the study in an op-ed or a media 
outlet (such as The Conversation), or even a TED Talk on the topic by the 
researcher. Remember: the more you read scientific publications, the  
more familiar you will become with the language!

Want to learn more? Check out this video tutorial on How to Read  
a Research Article and this Glossary of Terms Used in Research by  
the group Understanding Research. 

https://www.understandingresearch.ca/video-tutorials/
https://www.understandingresearch.ca/video-tutorials/
https://www.understandingresearch.ca/wp-content/uploads/2022/05/SPOR_RL_Glossary_2020.pdf
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Evaluating the  
Quality of a  
Scientific Publication
Now that we know more about the scientific method and what you’ll find 
in a scientific publication, we can use the following questions to evaluate 
the quality of a publication. None of these questions individually determines 
quality, but together they can help us perform a basic reliability check  
on the quality of the science and the publication itself.

 •  Was the study peer-reviewed and published in a reputable 
journal? Peer-review is a crucial part of the publication process 
in both science and other fields, as it allows reviewers to uphold a 
standard of quality. There are some journals (often called “predatory” 
journals) that skip the peer review, promising fast publication times  
in exchange for a fee. Look for spelling mistakes, very fast publication 
times, and whether the journal has been flagged as predatory. It’s 
important to note that pre-publication peer-review isn’t a completely 
fail-proof process and sometimes unreliable findings can still get 
published. When these relatively rare instances occur, they are often 
caught by members of the scientific community as they read the 
publications - essentially a broader form of peer-review. 

 •  Are there potential conflicts of interest? Check to see if any of 
the authors have declared any competing interests. If a researcher is 
testing the e"cacy of a new drug for a pharmaceutical company while 
also holding stocks in that company, they would need to declare this 
as a financial conflict of interest. While a conflict of interest does not 
mean the findings cannot be trusted, it could impact how a researcher 
performs the study or interprets the findings, and you should interpret 
findings more cautiously. 
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https://rxcomms.com/blog/6-ways-spot-predatory-journal/
https://rxcomms.com/blog/6-ways-spot-predatory-journal/
https://beallslist.net/
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 •  Are the authors a!liated with a known and reputable 
institution? Look at the name of the institution(s) associated  
with the authors and double-check this a"liation through an online 
search. Some publications are written by a single individual who  
is not a"liated with any institution, which could suggest that it is 
lower quality research due to fewer resources and support.  

 •  Are there many spelling or grammatical errors? Poor spelling  
or grammar are not indicative of poor science, but they can make it 
hard to understand a study and may reflect the quality of the journal. 
Not all authors’ first language will be English (which is the language 
most journals are published in), but a reputable journal will typically 
not accept manuscripts that are very challenging to understand  
due to errors in language.   

 •  Was the information gathered in a systematic and 
transparent way? Are you able to understand how the data was 
gathered? Watch for unclear or inconsistent methods and missing 
data. For example, if the authors chose to exclude data, they  
should justify why.

 •  How transparent is the evidence behind the conclusion? 
Is contradictory or inconclusive evidence acknowledged? Are all 
findings shown, even non-significant ones? Intentionally omitting  
data can bias how we interpret a study’s findings. 

 •  Was a proper control used? A control group should be as similar  
as possible to the test group, but without the test condition. Without  
a proper control, the findings of a study cannot be interpreted. Check 
out this resource for more details on the types of controls that can  
be used. 

 •  Are there any confounding variables? These are changes that 
weren’t accounted for in the study design. For example, this could 
happen if a study looks at the e!ect of eating more carbohydrates  
on marathon pace, but researchers forget to tell runners to only drink 
one co!ee a day (which is what they told the control group). If the 
authors then claim that higher carbohydrate intake makes athletes 
run faster without accounting for the runners drinking more co!ee 
than the control group, their conclusion would be inaccurate and 
misleading. If researchers change more than one variable, the  
authors must indicate how they made sure their conclusions  
can be disentangled. 
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 •  Was the sample size large enough to support their 
conclusions? While this is a tricky thing to determine at a glance, 
look for mention of a sample size calculation or a power analysis. 
This said, gut instinct can work here too. If a conclusion about a 
drug treatment is drawn from a group of 10 people and you’re used 
to hearing about very large studies with hundreds of people, your 
instinct would be correct that the finding from 10 people is likely to  
be less reliable than a conclusion drawn from hundreds of people.   

 •  Does the data support the conclusions being drawn? Does  
the study design allow for cause and e!ect to be determined, or  
just correlations between variables? Do the author’s conclusions  
fit with their findings or are they exaggerating? Watch out for claims 
of absolute certainty, causality, or overblown conclusions that are 
unsupported by the evidence presented. Science is messy, and 
researchers cannot prove or disprove a hypothesis with absolute 
certainty; with every new study, we are only inching closer to 
understanding a phenomenon better. This means the language  
used to describe scientific findings should be nuanced and objective.  

Now you have some tools to help you 
read through and understand scientific 
publications. Remember: reading a 
scientific paper takes practice! It may 
take you a long time to read your 
first few scientific publications, and 
you might not understand all of the 
information, but practice makes perfect.

But what if you can’t find the evidence behind a specific decision or claim, 
or you want to learn more about how to think critically about the evidence 
you encounter in your daily life? 

Head to our other guide, How to Ask for Evidence, to learn how to ask 
for evidence from di!erent sources, including companies, journalists, and 
elected representatives! You can also check out our second guide, How 
to Understand Evidence, to learn more about how to identify and critically 
evaluate evidence used to back up claims on social media, in the news,  
or by politicians.
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