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scientists write a basic version of their article, which is then reviewed by young people in the target
age range (ages 8-15). Authors “translate” the main ideas in the article through the use of keywords as
well as a glossary section to define relevant scientific nomenclature. A science mentor—other than
the authors—guides the young reviewers through the review process. In an online discussion forum
hosted by the Frontiers for Young Minds editors, the authors and mentors discuss the comments from
the young reviewers, and work together to identify components of the articles that sparked the kids’
curiosity and concepts that needed further clarification.

For our translation project, we chose three figures to represent the main focus of the study.
The results we wanted to illustrate were the genetic screen, the wound reporter pattern, and the mutant
or chemical analyses [9]. In the first version of our revised article, we drew DNA and deletion images
to highlight the concept of the genetic screen (see Figure 1A). We created an “ouch scale” to represent
the wound reporter pattern. We drew embryos with corresponding “ouch scale” levels to represent
the reactions of the wound reporter (see Figure 2A).

Figure 1. Main focus of the Frontiers for Young Minds article. (A) Initial illustration. (B) Revised illustration.
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Figure 2. Highlights of the fruit fly in creative illustrations. (A) Simple “ouch scale” illustration.
(B) Enhanced “ouch scale” illustration.
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The young reviewers did not understand the deletion figure. They wanted to see a fruit fly
and had questions about mutations. In the revised text, we highlighted a reference to a video that
demonstrated the methods [10]. We redrew the figures to make an analogy with DNA and genetic
information (see Figure 1B, Ref. [11]). We made an additional figure to explain the changes in the
DNA and phenotypes in the fruit fly. In all three figures we included a fruit fly image to link the
concepts together (see Figure 2B, Ref. [11]). The new translated article served as a resource to share
with trainees that joined a research group and the community interested in learning more about science
and health [11] (https://kids.frontiersin.org/article/10.3389/frym.2016.00027).

3. Results

Over the past two years, after working with 15 trainees on translating an article and then reading
the companion research article, a small cohort was generated to help us observe results. From the
trainees” comments about the writing and reading experience, reflections emerged on the impact this
assignment had on their scientific literacy. It was challenging to determine the bigger picture of the
research article, and trainees became distracted by concentrating on a specific aspect of the research.
Although Frontiers for Young Minds was intended for younger audiences, trainees who read this style
of article had a better understanding of the research goals. Frontiers for Young Minds also presented a
good model for how research trainees could approach reading scientific articles and create a narrative
out of the information presented in the article. Learning to focus on the scientific questions provided
the trainees with a platform to investigate why a certain experiment was performed and how it made
a scientific argument more persuasive.

As previously mentioned, reading scientific articles requires some scientific knowledge; therefore,
using the “ouch scale” for comparing scientific data was very useful, especially when the audiences
were kids (see Figure 2B). The new article provided a great summary for younger students. Terms
were defined and concepts were explained, so it was not left to the reader to decipher or look up.
The collaboration between the authors, science mentor, and young reviewers aimed to make the science
clear and easily understandable. Using images to portray complex ideas is much better than using text
because not everyone is fluent in English or understands text in the same way. In addition, images in
scientific articles encourage people to read them more, compared to text-only articles.

Even if an individual is reading about a new and complex research topic, it will be easier to follow
the rest of the story once they understand the key information. This is exactly the goal of the Frontiers
for Young Minds journal. It provided a foundation for the concepts in the simplest of terms. Research
trainees benefited from switching between reading the translated version and the actual research
article to solidify the information. The Frontiers for Young Minds became a kind of refresher article to
be read before tackling the original science article. The trainees could make sure they were on the right
path. They gained exposure to new fields with a quick reading assignment that was valuable for both
reviewing and finding more information.

4. Discussion

A Frontiers for Young Minds-style writing project can be applied to learning environments beyond
the research lab. By cultivating the creativity of our trainees, we explored the language of science
within a new context and developed a stronger message to share with the public. Ultimately, the
goal of this project was to improve science communication for a general audience. The focus of this
short communication article was to describe an experience translating a science article. The lessons
learned highlighted how a reader looked at a figure and how the choice of words helped to convey the
scientific idea. The trainees reading the translated article thought more critically about experimental
organization and became more critical about reading other scientific articles.

In addition to the science communication outcome of this translation project, we fostered a new
connection between scientists and young minds. This stronger partnership will enable society to
become an active participant in future science discoveries. One of the many benefits of carrying
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out a translation project with a young person is that they readily ask questions because of their
natural curiosity, unbiased opinions, and enthusiasm. Through the eyes of the young reviewer, it is
possible to refine the content of a research article and appeal to a broader audience (see Figure 3).
This component of the Frontiers for Young Minds review process enables the basic discovery of a
research article to be crafted into a message that may have a better impact on the public. In particular,
the multi-generational collaboration forges an important bridge between two groups that are not often
provided with opportunities to interact, and can broaden the scope of participatory action research [12].
This exercise in science communication can be a feasible method for public health professionals to
expand the impact of their research and promote health literacy. The challenge of translating a research
article will provide a powerful platform to share additional resources with the community. In addition,
an article that has been translated into basic format can provide a better version for conversion into
other languages.
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Figure 3. Information flow from Researchers to The Public. Kids—reviewers act as a filter to focus the
information that researchers want to share with the public.

Building on the capacity of our institutions and on the knowledge of our professional community,
there are many ways to develop a Frontiers for Young Minds writing exercise. In this article, the
trainees” comments initiated the science translation process. In other non-academic settings, with
limited access to trainees, an alternative method may be to engage the administration and support
staff as collaborators to translate the research article. The writing collaborators serve as ambassadors
to share the knowledge with their families and community. In both strategies, a new audience gains
access to scientific discoveries. Translating research discoveries may also provide funding agencies
that support research projects with additional products for dissemination. Here is an example of
writing for the public: those who wish to obtain grant support from the National Institutes of Health
are required to submit a brief project narrative. Therefore, one suggestion is that granting agencies
require a summary of the research outcomes written in the Frontiers for Young Minds style, shared
with the public.

With the increased translation of scientific innovations, written by the authors that produced
the original research, we could foster more engagement between the scientists and the community.
A potential outcome of this community engagement could be an improvement in the public support
for research. Reflecting upon this science translation project, a case can be proposed that such a
writing exercise may serve as a feasible model to expand the impact of scientific discoveries and share
knowledge with society. Improving science communication will not only benefit scientific training, but
also cultivate scientific literacy within communities having limited access to science and health fields.
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