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Abstract: Online research presents unique challenges for elementary students as they develop and
extend fundamental literacy skills to various media. Some features of internet text differ from that of
traditional print, contributing to the challenges of discerning “fake news.” Readers must understand
how to navigate online texts to conduct research effectively, while applying critical thinking to
determine the reliability of online information. Descriptive data from an ongoing study revealed that
children in grades 1–5 lack some basic understanding of how to search the “wild wide web.” Just as
children benefit from explicit instruction related to text features, children benefit from instruction
related to the features of the internet. This article presents a study of website evaluation that occurs
early in the search process prior to the selection of a particular website or article. The application of
the web literacy skills required to conduct an internet search is addressed, and recommendations
prompt teachers to consider searches beyond the “walled garden,” as well as ways to handle the
“messiness” of internet exploration.
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1. Introduction
Research processes for most of today’s young learners include online searches. However, the ability to conduct online searches and discern online information is a challenge for
children and adolescents [1–4], and children struggle with basic skills [5,6]. This struggle
is in part due to the unique features of what we call the “wild wide web” [4], which
contains unvetted content, fake news, ads, and other features that distract from desired
information and make internet searches complicated [2,7]. The term “fake news” has been
used to describe fabricated news, with no factual basis, that is presented to the public as a
credible report [8,9]. Loos, Ivan, and Leu [10] (2018) as well as other researchers [11–14]
suggest that fake news threatens information access, which is a basic right of all citizens. In
addition, the threat of “fake news” on the internet complicates instruction related to the
internet as an information source. To discern credible information and news, readers must
apply critical thinking to develop what we call “reliability reasoning” [5] (pp. 85–86), or
the ability to determine the credibility of online information. The development of such
critical thinking requires instruction and practice; yet many teachers are reluctant to allow
children to search the wild wide web due to safety concerns [4]. A 2019 study found that
most teacher-recommended websites designed for elementary students operate in neat,
tidy, and safe walled gardens; students navigate pre-vetted websites, avoiding the “wild
wide web” [4] (p. 97). In a walled garden environment, searches are restricted to content
within the host’s website [15], which limits authentic experiences and does not pose the
same “messy” (p. 112) challenges of discerning between relevant content and ads and
other distractors.
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How can students discern information on the internet without authentic practice?
Children will use the internet as an information source, with or without instruction on
how to do so. As educators, we have a responsibility to keep our young readers safe, and
we also have a responsibility to equip them to handle the discoveries and distractions
of wild online reading. Therefore, over the past five years we have continued our work
with elementary students in grades 1–5 to understand the skills students exhibit when it
comes to searching for and evaluating information on the internet. We recently revisited a
2006 University of Connecticut study in which seventh graders lacked the skills needed
to determine the credibility of a website about a tree octopus. Using the same website
twelve years later, we re-examined how 68 first- through fifth-grade students evaluated
the source and shared rationales about its authenticity. Although the students in our study
were more critical of the tree octopus article, 65% of students trusted the information. Only
at the fifth-grade level did more students question the accuracy of the website information
than those who trusted it [6]. Many students believed the tree octopus article to be credible
because it had “real” pictures. If young learners trust “real” photos, then other issues
present with fake news, in which articles hide behind a “mask of legitimacy” [3], may be
problematic. Since this study, we have extended our work with students in grades 1–5 to
evaluate concepts of online text and concepts of online research. For the purpose of this
article, we discuss findings related to internet searches on the “wild wide web,” using two
tasks that require the narrowing and evaluation of websites and their content. The guiding
question for this study was: What search and evaluation skills do students in grades 1–5
demonstrate during an internet query?
2. Background
As students evaluate paper-based or web-based information, they must apply critical
thinking skills, which involve the ability to analyze, assess, and reconstruct information [16].
Dewey [17] (1933) considered critical thinking to be a stance or disposition in which a
learner actively applies reflective thinking. This view situates critical thinking within a
constructivist theoretical perspective. Dewey suggested that learners think critically when
“selecting and weighing the bearing of facts and suggestions as they present themselves,
as well as of deciding whether the alleged facts are really facts and whether the idea used
is a sound idea or merely a fancy” (pp. 119–120). Evaluating online information also
reflects a new literacies perspective. A dual-level theory of New Literacies conceptualizes
new literacies on two levels: upper case and lowercase new literacies [18]. In general,
New Literacies (upper case) attempts to explain the phenomenon of new literacies (lower
case) created by the emergence and constant influence of technology and the expanding
definitions of literacy [18]. As patterns of findings evolve from new literacies studies, they
inform this theory [18]. Critical literacies are among the principles of New Literacies that
appear to be common across the research and theoretic work taking place.
The ability to think critically is a key factor in evaluating online information and
becoming web literate [18,19]. Readers must become healthy skeptics [19] of online information, developing what we call reliability reasoning [5] to determine deceptions and
truths found on the internet. Because we live in a world of convenient internet access and
abundant information, teachers must understand, teach, and model web literacy skills [2],
which entail the knowledge and skills required to locate, evaluate, synthesize, organize,
and communicate information found online [2,20]. As Dalton [21] (2015) reported, “Web
literacy is huge. It’s everything we do on the Web” (p. 605). Much of the literature related
to web literacy skills focuses on the ability to evaluate the content of an article or other
information found on the internet. We expand on current discussions to include search processes that lead to the desired content. We suggest that the issue of evaluating information
begins early in the search procedure, prior to the selection of a particular website or article.
The process of searching the internet and thinking critically about online information is
often referred to as web literacy [2,20]. Students must understand how to conduct effective
research, and part of this process requires them to understand the massive nature of the
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features. Construct 1 involves the orientation of a website, including the understanding of
principles involving directional arrangement of text and media. Construct 2 involves the
identification and understanding of webpage text features such as author, publisher, titles,
headings, menus, captions, graphics, and hyperlinks. While emerging readers typically
master print awareness and concepts of print in kindergarten [23], research conducted
with the COT, published in 2018, indicated that knowledge of text features and website
navigation occurs during the later elementary years [6].
Table 1. Considerations for concepts of online text assessment based on concepts about print assessment.
M. Clay’s Concepts About Print Assessment
Concepts of print-based text

Concepts of Online Text Assessment

Reader prompts

Considerations for COT assessment development

Orientation or layout of
text/front of book

Where is the front of the book?
Where is the back of the book?
Open the book to where the
story begins.

What parts of a website does a student need to know?
The URL leads to the “book”/site. Do students know this
term? Know its purpose?
Consider layout of a website—similarities and differences
from a print-based text.

Print, not pictures, carries
the message

Show me the picture.
Show me the words.

Components of a webpage all carry meaning: print, visuals,
hyperlinks, structure/organization, etc.

Direction of print

Show me where to start reading.
Where do I read after this?

Page sequencing

Where do I read after this?

•

Direction of print/reading is different on a
webpage/website (not necessarily linear). How does a
reader scroll, move forward/back?

•

“Page” sequencing: webpages within a site (not
necessarily linear)
How does a reader “turn pages” in a
non-linear format?

•

Print features particular to online text:

•
•

•
Difference between letter
and word.

Show me one letter.
Show me one word.
Show me the first letter in a word.
Show me the last letter in a word.

Hyperlinks. (various formats and purposes
(definitions, additional information, graphics, etc.)
Differences between websites and webpages (one
hyperlink can lead to another website- taking the
reader to another “book” rather than another
page/chapter within the same book); can the reader
differentiate?
Titles and headings (throughout website/webpage)

This is requisite knowledge needed for reading online text.

•

Same skill needed for tracking online text; however,
online text may require clicking on “read more” types
of links to additional webpages for complete text then
navigating back to original page.

Return sweep

Where do I read after this?

Point to each word as I read
this line.

•

One-to-one correspondence

This is requisite knowledge needed for reading
online text.

Do you know what this is? What
is this for?

•

Punctuation

This is requisite knowledge needed for reading
online text.
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Table 1. Cont.
M. Clay’s Concepts About Print Assessment

Concepts of Online Text Assessment

•
•

•
•

Synthesizing information:
How does a reader look at the various print
components on a website/webpage and synthesize
meaning? How do they determine the main idea or
topic of a site/page?
How does a reader determine the
author/owner/publisher of a website?
How does a reader determine the publication date of a
website?

Evaluation information:

•
•

What information does a reader need to evaluate the
credibility of a website?
Which components are indicators a website
can/cannot be trusted?

Source: Pilgrim et al., 2018 [6].

The COT-R, an updated protocol, extends the assessment instrument to evaluate
knowledge of internet research. The COT-R instrument added a research component to the
assessment, which included additional constructs: (3) Application of Research Skills and
(4) Evaluation of Online Information. Construct 3 involves the ability to use digital skills to
search, save, cite, and share information. Construct 4 involves the ability to evaluate search
results, websites, and content for relevance and the credibility/trustworthiness of sources.
For the purpose of this study, we focus on construct 4, the evaluation of information found
during an authentic search on the wild wide web.
Data Collection and Analysis
In the spring of 2020, we began recruiting teachers across the US to administer the
COT-R to students in grades 1–5, with the goal of administering the assessment to at
least 500 students. Prior to the pandemic, we recruited teachers from four states—one
west coast state, an east coast state, and two southern states. Teachers completed a brief
training session, in which the interview protocol administration and scoring processes were
explained. After gathering both guardian consent and student assent, teachers conducted
one-on-one interviews using the COT-R protocol. Teachers began data collection, which
was interrupted temporarily as the doors of schools across the nation closed. Although data
collection resumed during the fall of 2020, recruiting teachers to collect data was difficult,
as teachers were overwhelmed with COVID-19-related issues. Therefore, data collection
continued through the spring of 2021. A total of 354 first- through fifth-grade students
participated in this study, including 183 female participants and 171 male participants. The
authors and certified teachers trained to give the assessment collected the data. Table 2
presents the number of participants per grade level.
Table 2. Number of participants per grade level.
Grade Level

N

First
Second
Third
Fourth
Fifth
Total

58
78
105
52
61
N = 354

Students in this study used a laptop or desktop using a Google search engine. The
research tasks began with a prompt in which students were asked to search for an animal,
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specifically a dolphin. If the participant needed help with spelling, the administrator
assisted by spelling the word aloud or typing it for the student, if needed. Many students
selected the target word from the auto-complete drop-down box. It was also noted that a
few students used the microphone feature to start their search. Then, students examined
search results and discussed their search. Two tasks were assessed, including the ability to
narrow information and the ability to evaluate information. The first task was evaluated
with the following prompts: (1) Show me how many websites your search provided
and (2) Show me how you could narrow the dolphin search to find what dolphins eat.
Examples of answers that received credit for question one had to be specific. For example,
a student might say, “A search for ‘dolphins’ provides 86,000 sites.” Most searches will
reveal multiple pages of sites, so the child would earn credit for the question if he/she
understood that results extend beyond those visible on the first page. Counting visible
links or websites on first screen is NOT correct. Examples of answers that received credit
on question two included: the website titles/subtitles, context clues, and credible sources.
Examples of answers that received no credit: first link, an advertisement, or images. The
number of correct responses on each task for each grade level was calculated and converted
to a percentage. Examples of actions that received credit on question two included the
addition of keywords, typing a more specific question, or using quotation marks (with two
or more words). Boolean terms (and, or, not) or the use of advanced searches would also
count as an appropriate action. If students simply clicked on a link or indicated they did
not know how to narrow a search, they received no credit. Teachers were provided a space
to take notes during the administration of the assessment.
The second task was evaluated with the following questions and prompt: (3) How do
you know which website will provide the best information about your topic; (4) Click on
one of the websites you found. How can you tell if this website is relevant to your search?
In other words, how can you tell if this website will give you the kind of information you
need; and (5) How can you tell if this website will provide correct information that is true,
or accurate? Examples of answers that received credit on question 3 included: the website
titles/subtitles, context clues, and credible sources. Examples of answers that received
no credit: first link, an advertisement, or images. Students received credit on question 4
if they were able to determine that the website(s) they selected matched their topic. For
example, the child might say, “It is about dolphins.” A website about the football team, the
Miami dolphins, would be an inappropriate response to this question. Students received
credit on question 5 if they were able to explain a way to check the validity or credibility
of the website. They could respond with answers such as “Go to the home page and look
for information about the publisher,” “It is part of the Family Education Network (reliable
source),” “Cross-reference the website,” or “I trust the author because s/he is a scientist
(or other occupation)”. Examples of answers that received no credit include: it is the first
website; it is not an advertisement, and it is a .org or .net (not always reliable). Again,
teachers were provided a space to take notes during the administration of the assessment.
In order to analyze data, we examined student responses for the five tasks that are
reflective of Construct 4. Binary data were analyzed using quantitative statistics in which
students scored a “1” for a correct response and a “0” for an incorrect response. The number
of correct responses on each task for each grade level was calculated and converted to a
percentage. Teacher notes on the surveys were a potential qualitative data source. Even
though few teachers included written notes, this qualitative source was analyzed by a
search for themes that came out of each task/question.
4. Results
The primary purpose of this research was to examine student knowledge and evaluation of information found during an authentic internet search. The findings pertain to initial
outcomes for Construct 4 of the COT-R observational survey. Through the observational
survey process, we were able to evaluate the search and evaluation skills of 354 students in
grades one through five.
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4.1. Task 1: Narrowing Information
Task 1 addressed the ability to narrow information and was evaluated with two
prompts. The number of correct responses on each prompt per grade level was calculated
and converted to a percentage. Table 3 presents findings from the prompt in which students
had to determine how many websites a search provided. Overall, 20.1% of the participants
earned credit for their response to this task. It was noted that in most cases, students either
counted the number of results on each page or did not know how to determine the answer.
Table 3. Show me how many websites your search provided.
Grade

% Correct

1
2
3
4
5

3.4
5.1
18.1
25
54.1

Table 4 presents findings from the prompt in which students had to narrow the dolphin
search to find out what dolphins eat. Overall, 81.9% of the participants earned credit for
their response to this task. It was noted that most students typed in a question in the search
bar in order to narrow the search. For example, a common search was “What do dolphins
eat”?
Table 4. Show me how you could narrow the dolphin search to find what dolphins eat.
Grade

% Correct

1
2
3
4
5

53.4
66.7
93.3
94.2
98.4

4.2. Task 2: Evaluating Information
Task 2 addressed the ability to evaluate information encountered in an internet search
and was assessed with three questions. The number of correct responses for each question
per grade level was calculated and converted to a percentage. Table 5 presents findings
from the prompt in which students had to determine which of the search results would
provide the best information about the dolphin topic. Overall, 40.9% of the participants
earned credit for their response to this task. One COT-R test administrator noted that
students often referred to images when asked this question. This could explain why fewer
students earned credit for this prompt as opposed to the next one.
Table 5. How do you know which website will provide the best information about your topic?
Grade

% Correct

1
2
3
4
5

20.7
25.6
52.4
46.2
55.7

Table 6 presents findings from the prompt in which students had to first select a
website and then tell if the website was relevant to their search. Overall, 74.6% of the
participants earned credit for their response to this task. Because students searched what
dolphins like to eat, many students were able to use images on the website they selected
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to confirm they had found what dolphins like to eat. Images seemed to catch a child’s
attention more easily than other text features.
Table 6. Click on one of the websites you found. How can you tell if this website is relevant to
your search? In other words, how can you tell if this website will give you the kind of information
you need?
Grade

% Correct

1
2
3
4
5

37.9
58.9
86.7
90.4
95.1

Table 7 presents findings from the prompt in which students had to determine the
accuracy of the website they selected. Student performance was the weakest on this
task. Overall, 18.9% of the participants earned credit for their response. Observation
notes indicated that many students believed websites had correct information because the
pictures were real.
Table 7. How can you tell if this website will provide correct information that is true or accurate?
Grade

% Correct

1
2
3
4
5

1.7
2.6
26.7
25
37.7

5. Discussion and Implications
Although the tasks included in this study provide just a glimpse into the search
process, it is clear that young readers need to develop skills to be savvy consumers of online
information. According to our findings, many elementary students demonstrated a lack of
knowledge about online research. We believe this is in part due to a misunderstanding of
the nature of the internet as an information source. It is apparent in the first prompt for
Task 1 that participants did not understand that a web search typically results in millions
of website suggestions. This lack of understanding is a problem, and it is not a new one.
A 2008 study of 7-, 9-, and 11-year-old children searching the internet in the home reported
that the majority of the participants never went beyond the first page of results during a
search [24]. The researchers also found that the first website result was typically selected to
examine further. Students need to understand that the internet, a global library system, has
become the largest repository for locating information [2]. They also need to understand
that much of the information on the internet has not been vetted and, therefore, must
be scrutinized.
Task 1 also assessed students’ abilities to narrow an internet search. Students performed well at this task, with 90% of students in grades 3–5 narrowing searches effectively.
It was interesting that students knew how to narrow searches by changing the keyword to a
question. For example, many students asked, “What do dolphins eat?” By using a question
in the search bar, students were able to obtain more specific results that did not include
websites about the Miami Dolphins, for instance. Even though search engines use key
words in the websites they search, the questions asked seemed to provide a combination
of key words that worked for this particular search. However, because students did not
understand the vast number of results provided by a search, we wonder if students would
have narrowed the initial search if they had not been instructed to do so. We also wonder
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if students tend to use questions instead of key words as they search the internet. These
questions would be worth further investigation.
Task 2 assessed students’ abilities to evaluate information during an internet search.
The results of the three prompts are similar to previous studies in which students were
asked to evaluate information. The participants across all grade levels struggled with the
question How do you know which website will provide the best information about your topic? To
answer this question, students must start the process of evaluating information before
they select a website. For example, it would be appropriate for students to avoid ads or
irrelevant websites. Students in younger grades may not be able to read well enough to
determine which website to select. It was noted that after initiating a search, many of
the younger students started clicking images or websites without examining the list of
website results. However, 52.4% of third graders, 46.2% of fourth graders, and 55.7% of fifth
graders missed this question, indicating a need for explicit instruction related to how to
examine search result lists. Internet search results are not numbered, but companies such as
Google apply an algorithm that is used to determine search results. A library search using
a database does present numbered search results, with vetted articles. Teaching students to
search library databases may help in information location. However, students need to be
taught the skills necessary for locating accurate information on the wild wide web.
The last question was the most difficult for all students: How can you tell if this website
will provide correct information that is true or accurate? Only 18.9% of participants were
able to answer this question correctly. Participants were unable to verbalize ways to
examine credibility. Inaccurate answers were common, which students either mentioning
or pointing at “real” photos. This finding suggests students are often fooled by fake news
on the internet that includes realistic photos.
Teacher data collectors for this study were surprised by student performance on the
COT-R. Perhaps educators assume students know more than they do when it comes to
the internet. We know this is the case with general technology use, as researchers [25,26]
have challenged Prensky’s [27] idea that children born after the 1980s are “digital natives”
who are fluent with computer and internet technology. Because students lack knowledge
about searching the internet, they are at risk of being fooled by fake news. Education is
key. We recommend that they need increased opportunities to practice internet searches
in safe environments. We are not suggesting teachers should provide the websites for
research. We support instruction in which students engage in the “messiness” of online
searches [4] (p. 98), where teachers guide students to become critical consumers of information. Students need authentic opportunities to safely search the wild wide web with
teacher support and guidance. The need for strong web literacy skills will “increase, not
decrease, the central role teachers play in orchestrating learning experiences for students
as literacy instruction converges with internet technologies” [18] (p. 1173).
What does this mean for educators? Just as teachers teach nonfiction text features
in paper-based books and how to use the glossary, heading, charts, tables, and facts vs.
opinions, in the online information age, they are charged to teach how to determine source
credibility and help them to develop reliability reasoning. This instruction needs to begin
at an early age if we are to equip students with the tools and thought processes needed
to critically examine information. The International Society for Technology in Education
published standards for students identifying web literacy competencies for learning in
the digital age [28]. The standards, adopted in all 50 US states and in many countries,
are available in eight languages. Standard 3 relates to the content of this article with its
focus on students as “Knowledge Conductors” [28] (para. 4) The corresponding skill states
that “Students evaluate the accuracy, perspective, credibility and relevance of information,
media, data or other resources” (para. 4). The age range for the student standards is unclear.
Perhaps such skills should be the focus of teachers around the globe.
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6. Conclusions, Limitations, and Implications for Future Research
The guiding question for this study was: What search and evaluation skills do students
in grades 1–5 demonstrate during an internet query? Findings from this study indicate that
upon initiating an internet query, participants in grades 3–5 could narrow an internet search
efficiently. Even students in grades 1 and 2 had some success narrowing an internet search,
with more than half of the students demonstrating this skill with some success. Students
also demonstrated proficiency at determining which of the websites may be relevant to
their search. However, participants did not understand the breadth of the results their
query provided. Only at the fifth-grade level could half of the students understand how
many websites their query produced. The most challenging of the research tasks was the
evaluation of information. Participants lacked the evaluation skills needed to determine
which website would provide the best information about their topic. Then, once they
selected a website, they lacked the evaluation skills necessary to determine if the website
was true, or accurate. Only 18.9% of the participants responded to this evaluation task with
acceptable answers.
An educational approach using media literacy [10] and teaching strategies to determine reliable and trustworthy sources may be among the most important literacy work
in the 21st century. Fake news will need to be addressed explicitly with educational
strategies to equip students to navigate the wild web. Just as teachers model concepts
with young students using big books [29] and enlarged texts, they can do the same with
internet searches on large presentation screens. For example, rather than having an image
or video at the ready, teachers can model search process methods, including some typical
internet missteps [30] about their process, starting from the search engine or opening page
of a website.
This study had a number of limitations which should be considered by researchers
seeking to replicate the study. Although our goal was to collect data from across the United
Sates, most of the data in this study were collected from four states. In order for the data to
be more generalizable, data need to be representative of each state in the United States. We
feel the 2020 pandemic impacted our ability to recruit teachers during the spring of 2020.
In addition, some states continued online learning during the fall of 2020. Finally, limited
sociodemographic information prevented deeper analysis related to the implications of
this study.
The findings from this study have implications for teacher preparation and development. Preservice teachers’ literacy education should extend to concepts of digital print. In
addition, in-service teachers’ continued professional development should include evolving
digital literacy skills. Navigating online texts is a current need, not a future need. Understanding student knowledge of digital literacy, as well as ways digital texts and media
work in an online environment, provides insight into the instruction needed in current
elementary settings. Rather than assuming students will learn the needed skills as they
engage with online text, we must acknowledge the need for explicit instruction and the
benefit of learning through experience.
Our plans for future research include the use of the COT-R with older participants.
We will extend data collection into grades 6–8. Future research could also compare the
performance of students from varying demographics, such as rural versus urban schools,
or schools with and without 1:1 technology initiatives. Finally, the inclusion of participants from across the globe would provide further insight into students’ search and
evaluation skills.
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