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Abstract: To thrive in modern classrooms, students must be equipped with sci-
entific literacy skills that enable them to understand, evaluate, and communicate 
scientific information effectively. The internet and digital resources present a unique 
challenge, as not all online information is scientifically accurate or unbiased. This 
article aims to demonstrate how the internet and digital resources contribute to mis-
information and disinformation in the classroom. It will also highlight the benefits 
of  increased scientific literacy for students and explore various strategies educators 
can use to enhance these skills. The primary goal of  this research is to identify effec-
tive methods to boost students’ scientific literacy and overall success.

Introduction 

In Mr. Trussel’s biology class students are assigned different fertility technologies, such 
as IVF, preimplantation diagnosis, CRISPR, and gamete cryopreservation, and then 
are asked to create a presentation based on their findings. Students are excited to begin 
research but run into a big problem, how do they know if  a source is scientifically ac-
curate and unbiased? Students feel conflicted as they find evidence they would like to use 
for their research only to discover contradicting evidence that seems equally credible. This 
idea stumps Mr.Trussell and he begins to contemplate how to solve this issue. With the 
emergence of  personal electronic devices, AI, and the internet, students are granted access 
to countless amounts of  information in an instant. This novel leap in access however 
can be a double-edged sword, as students’ access to information is significantly greater 
than what it was, but not all of  what they find is scientifically accurate and unbiased. 
Mr. Trussel thinks back to his pre-internet classrooms, where access to information 
was largely governed by educators and school resources such as textbooks, academic 
articles, library books, and other modalities, which were generally accurate. Most of  the 
students in pre-internet classes had access to information that was curated by educators 
or reputable institutions such as libraries, but the classroom in the digital age faces a 
dilemma. “How can I ensure the accuracy of  information my students find from online 
resources?” Mr. Trussel thinks to himself. 

In this article, I will describe the role of  modern educators in guiding students 
through the landscape of  information through the teaching and implementation of  
scientific literacy. Scientific literacy is a general understanding of  science, scientific 
frameworks, and the ability to accurately convey scientific ideas. Some examples of  
these concepts are understanding the scientific method, cell theory, evolution, etc. I 
believe that science educators must accurately instruct students on scientific literacy 
in today’s increasingly digital age. 
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Definitions 

Scientific literacy is the ability to understand, evaluate, and communicate scientific 
ideas effectively. In most dictionaries, literacy is simply the quality or state of  be-
ing literate (Merriam-Webster, n.d.) but scientific literacy is different as it requires 
a fundamental understanding of  scientific processes, figures, and ideas. In science 
classrooms, students are seldom asked to not only understand texts but also to com-
municate their findings or research which also requires these fundamental under-
standings of  science. One final piece that I included in this definition of  scientific 
literacy is the ability to evaluate scientific information. I chose to include this to 
formally address the large body of  misinformation, false or inaccurate information, 
and disinformation, false information deliberately intended to mislead, prevalent in 
the digital age (American Psychological Association, 2022). 

Problems with Digital Media and the Internet 

The primary issue regarding internet resources and digital media is a lack of  regula-
tion. While an obvious solution would be to regulate information, this is a nearly 
impossible and fruitless endeavor, not to mention these practices would violate First 
Amendment rights.  The internet and digital media can be excellent and affordable 
tools for almost all scenarios but come at the cost of  personal and corporate agen-
das. “The most egregious cases of  scientific misinformation are typically deliberate 
efforts by monied interests or ideologues” (Allchin 2023, p. 266). Unfortunately, the 
free and open access to the internet lends itself  to less than scientific ideas that can 
be presented as such for monetary gain and personal interest. Companies and other 
organizations often use or fund scientific studies that support their positions and in 
turn, present biased or falsified information to support their opinions. 

Another issue with the information on the internet is that not everyone who 
claims to be an expert on a certain topic is an expert on that topic, and it can be dif-
ficult to find credentials or indicators that an individual is qualified to speak on cer-
tain issues. In a study that evaluated students’ abilities to determine the credibility of  
online information, it was found that students from all grade levels struggled to ac-
curately verify the credibility of  sources, claims, and evidence (McGrew et al. 2018).  

One final issue that needs to be addressed is the self-affirming nature of  inter-
net information. This phenomenon is commonly called confirmation bias, meaning 
people plan to find, support, and believe information that aligns with their pre-
conceived ideas. As educators, this should be one of  the alarming aspects of  these 
resources as it can lead to a lack of  critical thinking and alternative viewpoints. The 
internet is an invaluable resource in the classroom but educators and students need 
to be aware of  these looming issues. Without these issues being properly addressed 
they will remain a problem in education and scientific discussion.

The Benefits of Scientific Literacy

In modern classrooms, scientific literacy is an essential skill that can help students 
understand and evaluate scientific materials. A 2018 study that looked at how well 
students could evaluate online scientific information found that most students were 
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not skilled at locating, understanding, or assessing the credibility of  scientific infor-
mation (Foranzi 2018). This is one of  many studies that communicate this common 
idea; students typically do not have the scientific literacy skills that are needed in the 
modern classroom. One benefit of  scientific literacy is it seems to help students dis-
tinguish between real and false information “A moderate and negative relationship 
was also observed between scientific reasoning and epistemologically unfounded 
beliefs. We proposed that the lower the level of  scientific reasoning, the higher the 
tendency to succumb to epistemologically unfounded beliefs” (Synak et al. 2024, p. 
169).  I found this study particularly interesting because it looked at the correlation 
between the scientific literacy rates of  students and their beliefs on unscientific 
ideas. One final benefit of  scientific literacy is that it is correlated with cognitive 
learning outcomes (Mufida et al. 2023). In this study, students were subjected to 
inquiry-based models that were created to increase their scientific literacy and were 
then given tests that measured cognitive learning outcomes before and after this 
training, and it was found that the cognitive learning outcome scores were greatly 
improved.  Scientific literacy has the potential to increase academic outcomes and 
students’ ability to discern between scientific literature and misinformation and dis-
information. 

How to Teach Scientific Literacy

One potential way to increase students’ scientific literacy would be to introduce 
scientific concepts at a younger age. Most forms of  literacy are taught in the early 
years of  a child’s education as they are seen as a fundamental basis for finding and 
retaining information. Research has shown that learning experiences that are imple-
mented for students in sixth-grade classrooms that emphasize critical thinking and 
scientific literacy contribute to increased levels of  both (Viera & Tenreiro-Viera 
2016). In this study, these lessons had an increased focus on questioning and debate, 
such as asking students to reflect on their ideas, debating conflicting ideas, and de-
termining the credibility of  claims. Encouraging these forms of  thought at an early 
age is an effective way to promote scientific literacy by including scientific materials 
and scientific literacy. 

Another possible solution to increase the scientific literacy of  students would 
be to include students in real-world scientific research. This practice would give 
students hands-on experience with research and help familiarize them with these 
concepts and ideas. One such way to expose students to real-world applications 
is through research service-learning or RSL, which is when students engage in re-
search in a service-learning context (Reynold & Adhern-Dodson 2010). The general 
approach to this practice starts by introducing a relevant community-centered proj-
ect that can reasonably be completed by students.

In the 2010 study the authors focused on environmental-based projects such 
as monitoring populations and mapping invasive species. One method is to design 
assignments for students that encourage research and reflection on the current proj-
ect as well as possible projects for the future. Another method mentioned in this 
study is determining what students need to learn in order to complete this project 
and achieve their learning goals. This practice can be very beneficial to help students 
increase their scientific literacy because it first allows teachers to properly address 
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misconceptions and flaws in students’ thinking through the monitoring of  their 
assignments. This practice also can help to increase scientific literacy by exposing 
students to real-world scientific practices and research, which can often be missing 
in traditional science classrooms. Although this practice requires extensive planning 
and collaboration, I believe that it can be used as a powerful tool to promote scien-
tific literacy in classrooms. 

One final study that I believe to be insightful looked at how post-test scores 
compared between middle school students who participated in online collabora-
tion and students who received face-to-face instruction. This study from Wendt 
& Rockinson-Szapkiw (2014) compared the pre-test and post-test scores of  these 
two groups of  students using Misconceptions-Oriented Standards-Based Assess-
ment Resources for Teachers, or MOSART, assessments that place a focus on ad-
dressing and testing for common science misconceptions that students may have. 
Unsurprisingly students who participated in the face-to-face collaborative groups 
demonstrated fewer misconceptions than those in the online collaborative group. 
I believe this article highlights the idea that teacher knowledge of  misconceptions 
and in-class discussion is beneficial in eliminating scientific falsehoods and miscon-
ceptions for younger students. This article also mentioned that in these online col-
laboration groups, students often receive delayed feedback from teachers which can 
lead to them believing wrong ideas, as they are not immediately addressed like they 
are in traditional classrooms.  

These unaddressed misconceptions can be harmful as students could com-
municate with each other online leading to more students having these false or 
misconstrued beliefs. Teacher knowledge of  misconceptions and in-class discussion 
is essential for younger students because it allows their misconceptions and precon-
ceived ideas to be addressed and corrected in real-time. For this, I believe it would 
be useful to provide primary and middle school teachers training on addressing 
scientific misconceptions and in-class collaboration, in order to eliminate scientific 
misconceptions for these students. 

Conclusion 

In conclusion, the digital age has brought both unprecedented access to information 
and significant challenges in ensuring the scientific accuracy of  that information in 
classrooms. As demonstrated, students often struggle to discern credible scientific 
sources from misinformation and disinformation prevalent on the internet. En-
hancing scientific literacy is essential in equipping students with the skills needed 
to navigate this complex landscape. Scientific literacy not only enables students to 
understand and evaluate scientific information but also fosters critical thinking and 
helps them avoid unfounded beliefs. Educators play a crucial role in this process 
by creating lessons that focus on debate, questioning, and reflection at an early age, 
and creating research-based service-learning projects that are designed to promote 
scientific literacy skills in their students. Ultimately, by prioritizing scientific literacy, 
we can better prepare students for a world where the ability to critically assess infor-
mation is more important than ever. Increased focus on scientific literacy will lead 
to more informed individuals capable of  making well-reasoned decisions in both 
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their personal and professional lives and contribute to a more knowledgeable and 
rational society.
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