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Open-access logo, 
designed by the Public 

Library of Science. 
Open-access publishing 
makes it easier for you 

and your students to ac-
cess scientific research 

articles.

building on existing knowledge)
Reading research articles is not an 

easy task for students, but they can 
find it inspiring. Here we describe a 
classroom activity that we have been 
using to teach students aged 15-16 
years and older about the textual 
structure (part 1) and the argumenta-
tive structure (part 2) of a research 
article. This classroom activity takes 
about three hours. It could be less if, 
after part 1, the students read the arti-
cle as homework.

Most research articles are written 
in English, the language of science. If 

that their argument is correct. It is 
now easier than ever to read the origi-
nal research behind science stories in 
the media, as more and more arti-
cles are being made freely available 
through open-access publishing.

Reading research articles is an op-
portunity for secondary-school stu-
dents to learn about:
•	 The language of scientific 

communication (structure, 
vocabulary and conventions such as 
writing in the third person)

•	 The way scientists use their 
evidence to form an argument and 
justify their claims

•	How science works (designing 
research to test hypotheses; fair 
testing; presenting results; drawing 
conclusions; raising new questions; 

By Miriam Ossevoort, Marcel 
Koeneman and Martin Goedhart

Scientists use research articles 
to communicate their research 
findings and scientific claims. 

These articles are not just factual 
reports of experimental work; the 
authors also try to convince the reader 
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Research  
articles are  

generally written  
in the third  

person

Exploring scientific research 
articles in the classroom
Learn how to use research articles in 
your science lessons.
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Teaching activities
Molecular basis of transdifferentiation of pancreas to liver

When selecting the topic, you might 
like to focus on something covered 
in the school curriculum. Once you 
have chosen a topic, you may want to 
start by searching for research articles 
published in open-access journals. 
For example, the Directory of Open 
Access Journalsw1 (DOAJ), a directory 
of scientific and scholarly journals 
published in many languages, is one 
potential starting point. We would 
also recommend Biomed Centralw2, a 
publisher of 220 open-access, online, 
peer-reviewed journals in biology 
and medicine. The Public Library 
of Sciencew3 (PLOS) publishes seven 
open-access, peer-reviewed journals 
in biology and medicine. When using 
these collections, you could search for 
articles on a specific topic or browse 
the recent research, featured discus-
sions and / or most viewed sections.

Another source of inspiration 

you teach in a school where English 
is not the language of instruction, you 
might find it helpful to involve the 
English teacher in the activity.

Getting started

To begin with, you need to choose a 
good research article to use. The fol-
lowing criteria are key:
1. Limited length (three pages maxi-

mum)
2. Appealing, age-appropriate con-

tent
3. Structure including the following 

sections: abstract, introduction, 
materials and methods, results, 
discussion and / or conclusion

4. Easy-to-understand experimental 
procedure

5. Simple relationship between the 
data and conclusion

6. Obvious practical or social signifi-
cance.

 All science subjects
 Ages 15+

Using the suggested activity for discussing or exploring a few well-
chosen research papers with students, teachers can not only deepen 
their students’ knowledge of the scientific research in question, but 
also help them to relate more closely to the professional activities of 
a scientist.

In addition to the questions posed in the article, the teacher could 
also ask the students to discuss peer review. For example, what is peer 
review? Why is it done? By how many reviewers? Why is it important 
(or desirable) that the review process is blind? What is double-blind 
peer review? The students could also consider the acknowledgements 
section and discuss how science is financed.

Some interesting follow-up strategies would be to ask students to de-
sign their own research project and to write a small research paper. If 
this were done in two different classes, the students could then review 
the research papers of the other class, who have investigated the same 
or a similar topic.

Which science lessons and which age groups to target with the activity 
would depend on the research paper chosen by the teacher. However, 
the strategy would be most useful for upper-secondary-level students 
(ages 15-18). The fact that most research papers are in English should 
not be seen as an obstacle, but as an opportunity to implement inter-
disciplinary projects with language teachers.

Betina da Silva Lopes, PortugalR
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could be topics covered in media 
such as newspapers, popular science 
magazines like New Scientist or Science 
News, or their corresponding websites. 
These websites generally allow you 
to enter search terms and filter by 
topic, date and other criteria; some 
of the articles include suggestions for 
further reading, such as the original 
research articles. You will then need 
to judge whether the research article 
itself meets the selection criteria listed 
above.

Research articles on (animal) behav-
iour or testing medicines often have 
easy-to-understand experimental pro-

Topics  
covered in the 

media are a good 
place to search for 

research papers
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Metallic phase with long-range orientational order and no translational symmetry

Rules for biologically inspired adaptive network design

Potassium permanganate is an antidote for snake venom
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or her to answer some basic questions. 
By skimming the article to find the 
answers, your students will quickly 
become familiar with the structure of 
the research article and its content. 
Questions might include:
•	 Who is the first author of this 

article? The first author is normally 
the person who had the idea 
behind the research or did most of 
the work.

•	 Who are the other authors?
•	 Where was the research done?
•	 Which sections does the article 

contain and what is in each section?
•	 When was this paper published?
•	 Who funded the research?

2) The argumentative structure of 
a research article

Remember, scientists write research 
articles to try and convince their peers 
to accept their scientific claims. This 
line of reasoning is called the argu-
mentative structure and consists of: the 
motive (why the study was done), the 
objective (what was investigated), the 
main conclusion (the outcome of the 
study), supports (statements, including 

main body of the article starts after 
the abstract.

In the main body of the article, the 
first section is the introduction. Here 
the authors explain the context of the 
study, i.e. what other researchers have 
discovered, why this study is impor-
tant (the gap in knowledge) and what 
they are going to do. The second sec-
tion presents the material and methods 
in enough detail for other scientists to 
repeat the experiments. In the third 
section, the results of the study are 
summarised in text and presented 
as graphs, diagrams and tables. The 
fourth section is a discussion of the 
results. Most importantly, it states 
the main conclusion (claim), how the 
evidence supports this conclusion and 
the implications for further research 
or for society. After this, you may also 
find the acknowledgements where the 
authors thank those who contributed 
to the research and identify who 
funded the study. The references sec-
tion lists all the source materials cited 
in the article.

To study the textual structure of a 
research article in class, give each stu-
dent a copy of the article, and ask him 

cedures. One good example is Com-
puter animations stimulate contagious 
yawning in chimpanzees (Campbell et 
al., 2009), which was covered in sev-
eral newspapers. We chose this article 
for its length, its appealing content 
(looking at pictures of yawning chim-
panzees makes you yawn yourself), 
the straightforward experimental pro-
cedure and clear scientific claim. More 
details of how we used the article can 
be downloaded from the Science in 
School websitew4.

1) The textual structure of the 
article

Let’s begin by looking at the text 
and the structure of a research article. 
It starts with a title, which summarises 
the study and / or its outcome. This 
is followed by a list of the authors and 
their affiliations (i.e. who they work 
for). Usually, the first author is the 
main researcher and the last author is 
the head of the department. Then, the 
dates of submission and publication are 
given; this shows how long the peer 
review and revision process has taken. 
Next, we find the abstract, which sum-
marises the content of the article. The 

We chose an  
article about 

 contagious yawning 
in chimpanzees to 

teach students about 
research articles.

In a research article, 
the person who 

had the idea or did 
most of the work is 
normally the first 

author
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Web references
w1 – The Directory of Open Access 

Journals (DOAJ) is a directory of 
scientific and scholarly journals 
published in many languages. See: 
www.doaj.org

w2 – Biomed Central is the publisher 
of 220 open-access, online, peer-
reviewed journals in biology and 
medicine. See: www.biomedcentral.
com

w3 – The Public Library of Science 
(PLOS) publishes seven open-
access, peer-reviewed journals in 
biology and medicine. See:  
www.plos.org

whether they agree with the authors’ 
scientific claim (main conclusion) 
and to review the article as a whole 
by playing the role of a reviewer. 
You could use a role play about peer 
revieww5, developed by Sense about 
Science.

There are plenty of media stories 
about contagious yawning, so this 
topic would also be ideal for working 
with news articles. For more details of 
using news articles in science lessons, 
see Veneu-Lumb and Costa (2010).

As a follow-up activity, you could 
ask your students to conduct their 
own version of the experiment de-
scribed in the research paper. For 
example if you used the article we 
chose, your students could play a 
yawning video from Youtube (search 
for ‘contagious yawning’) to another 
class of students (who did not know 
what was being tested) and watch 
how often they yawn. As a control, 
they could watch a non-yawning 
video of similar length.

data from their own research), refer-
ences (to previous research and refuted 
counter-arguments) and one or more 
implications (which might be a new 
theory, a new research question, or 
the impact on society or the research 
community). Each of these elements is 
usually found in a specific section of 
the research article (figure 1).

The next step in the teaching activ-
ity is to look at the argumentative 
structure in more detail. Students 
could read the whole article in detail, 
working individually or in small 
groups to answer guided questions. 
Next, the answers could be discussed 
to enhance the students’ understand-
ing.

First, let your students read the in-
troduction, then ask them to answer 
the following questions:
•	 Why was this study done (motive)?
•	 What was investigated (objective)?

Next is the materials and methods 
section. In our experience, students 
often find this section hard to un-
derstand due to its highly technical 
vocabulary. Therefore, we suggest that 
you simply explain how the study 
was performed.

Then, the students can read the 
results and discussion sections and 
answer the questions below either as 
homework or in class. Ask them to:
•	 Identify the main conclusion 

(outcome of the study), supports for 
this main conclusion (data from 
this study or previous research) 
and the implication (e.g. need for 
further study or impact on society).

If your students find it difficult to 
identify these elements, let them dis-
cuss their answers in groups before 
sharing them with the class. A good 
visual way of doing this is to create 
a poster with a structure similar to 
figure 1. The students can then review 
their posters in a classroom discus-
sion.

At the end of this classroom activity, 
you may want to write out the com-
plete argumentative structure of the 
research article on the board. Finally, 
encourage your students to discuss 

Image courtesy of Miriam Ossevoort
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Figure 1: The 
argumentative 
structure of a 

research article and 
the location of the 

different elements in 
the text.
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cal journal archive freely available 
online. See http://royalsociety.org 
or use the direct link http://tinyurl.
com/royalsocarchive

To learn more about authorship of 
papers, see:

 Dance A (2012) Authorship: who’s 
on first. Nature 489: 591-593. 
doi:10.1038/nj7417-591a

 The article is freely available via the 
Nature website (www.nature.com) 
or via the direct link: http://tinyurl.
com/8h4c4lj

 Venkatraman V (2010) Conventions 
of scientific authorship. Science 
Career Magazine: 16 April 2010. doi: 
10.1126/science.caredit.a1000039

 The article is freely available  
via the Science Career Magazine  
website (http://sciencecareers.
sciencemag.org/career_magazine) 
or via the direct link: http://tinyurl.
com/2uu6hrg

If you found this article useful, you 
may like to browse the other teach-
ing activities in Science in School. See: 
www.scienceinschool.org/teaching

w4 – Download an in-depth analy-
sis of the structure of Camp-
bell et al. (2009) from the Sci-
ence in School website. www.
scienceinschool.org/2012/issue25/
research#resources

w5 – In a classroom role play, students 
re-enact the peer-review process, as-
sessing the quality of a mock study 
on the effect of chocolate on blood 
pressure. The role-play materials 
and some supporting information 
can be downloaded from the  
Sense about Science website:  
www.senseaboutscience.net/ 
?page_id=52

Resources
Many Science in School articles link to 

research papers published in the 
prestigious scientific journal, Nature. 
These papers can be downloaded 
free of charge from the Science in 
School website. Explore our archive 
for articles that link to Nature pa-
pers. www.scienceinschool.org

In 2011, the Royal Society, the oldest 
scientific academy in continuous 
existence, made its entire histori-

The front cover  
of the first volume of 
Philosophical Trans-
actions, the world’s 
first peer-reviewed 
scientific journal, 
published in 1665

A page from 
Watson and Crick’s 

famous 1953 Nature 
paper, in which they 
reveal the structure 

of DNA

Public dom
ain im

age; im
age source: W

ikim
edia C

om
m

ons

Im
age courtesy of N

ature

Potassium permanganate is an antidote for snake venom

To learn how to use 
this code, see page 65.


