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Digital literacy?

▸ Proficiency in digital literacy refers to the ability to read and write 
using online sources, and includes the ability to select sources 
relevant to the task, synthesize information into a coherent 
message, and communicate the message with an audience (Burget, 
Mayer, and Metzger, 2014)

▸ Technological advancements (e-learning, online platforms)
▸ Digital transformation is not a novel phenomenon.
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Common Core Learning Standards (CCSS) 
for literacy in a technological society (2010)
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• CCSS.ELA-Literacy.CCRA.R.7
Integrate and evaluate content presented in diverse media and formats, 
including visually and quantitatively, as well as in words.

• CCSS.ELA-Literacy.CCRA.R.8
Delineate and evaluate the argument and specific claims in a text, 

including the validity of the reasoning as well as the relevance and sufficiency of 
the evidence.
• CCSS.ELA-Literacy.CCRA.R.9

Analyze how two or more texts address similar themes or topics in order 
to build knowledge or to compare the approaches the authors take, thus, 
illustrating the role technology plays in helping the learner to be literate 

in a technological world.

Digital learning
Advantages of digital learning

▸ flexibility, interactivity, self-pacing, and opportunities 
(Babatunde & Soykan, 2020)

▸ Majority (95)% of teachers reported having students 
conduct online research as a typical assignment (Purcell et 
al, 2012)

Disadvantages of digital learning

▸ Inability to focus on screens, sense of isolation, self-
regulation (self-motivation), time management skills
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Reading disabilities in education
▸ Reading disabilities

▹ In 2019-20, the # of students who received special education services 
under the IDEA was 7.3 million or 14% of all public school students

▹ Among them, the most common category of disabilities was specific 
learning disabilities. 

▹ 75-80% of special education students identified as learning disabilities 
have deficits in language and reading

▹ RD: Most common learning disability (7~ 12%, Lion, Shaywitz, & 
Shaywitz, 2003)

▹ Difficulty with word recognition, decoding skills and/or text 
comprehension
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Reading disabilities in education
▸ Young adults with reading disabilities 

▹ # of students with RD entering postsecondary institutions increasing
(Government Accountability office, 2009): Particularly for small to 
midsize institutions, the number greatly increasing (Vogel et al., 1998)

▹ Often develop compensated skills (hidden difficulties)

▹ Their difficulties remain and affect their educational achievement and 
career advancement
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How do students with reading 
deficits compare with their 
peers with typical reading 
skills in these digital 
instructional environments?

-> It is currently unknown 
(Kanniainen et al., 2019).

Our question:
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How do students with reading 

deficits perform on online 

research tasks compared to their 

peers with typical reading skills?

Participants
▸ 32 college students with reading deficits (RD)

▸ 33 college students with typical reading skills (TR)

▹ significant difference in reading (m = 79, SD = 7 for RD and 
m = 109, SD = 3 for TR; p < .0001)

▹ but no differences in cognitive ability, prior knowledge in 
the experimental task topic, and the readiness for online 
learning (ps >.05). 
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Reading efficiency

▹ Test of Word Reading 

Efficiency (Torgesen, 

et al., 2012)

Cognitive ability

▸ Woodcock Johnson Test of Cognitive 
Abilities (Schrank et al, 2014)

Concept formation
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▸ Prior knowledge questionnaire

▹ Question examples: 

▹ “Can you define ketogenic diet? 

▹ Can you identify the benefits/side effects of ketogenic diet?

▸ Readiness for online learning questionnaire

▹ question examples:
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I am able to use web browsers (e.g., Google, Internet Explorer) to research information. 

1 2 3

4 5

Strongly disagree Somewhat disagree Average Somewhat agree
Strongly agree

I know how to collect information from online journals and other research e-databases (e.g., EBSCO, 

ProQuest).

1 2 3

4 5

Strongly disagree Somewhat disagree Average Somewhat agree
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Experimental task

‘Imagine that your friend is considering 

a Ketogenic diet to lose weight. Your 

friend asked you to search for 

information on the Ketogenic diet. Now 

you will be presented with four 

questions related to the Ketogenic diet. 

To answer the questions, you will 

search for information on the internet.’

Four questions
1) What is a Ketogenic diet? (Definitional question)

2) In a series of steps, explain how Keto diet changes the body to lose 
weight. (Procedural question)

3) What are the benefits/side effects of the Keto diet and how does the 
Keto diet contribute to each benefit/side effect? (Analytical questions) 

4) Based on the information you read, explain why or why not Keto is a 
healthy diet. (Argumentative question)
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Theoretical background
Bloom’s learning process 

taxonomy (2001): a hierarchical 
classification of cognitive skills 
that help educators teach and 
students learn
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Definitional question

Procedural question

Analytical question

Argumentative question
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Data analysis

Qualitative data 
analysis

Quantitative data 
analysis

Number of 
websites

Number of 
words

Grammatical 
errors and 
mechanics

Content 
analysis

Definitional, procedural, analytical, and argumentative 
questions

Group difference
1) Definitional Q

▹ RD: m = 4.0, SD = 1.6 & TR: m = 4.8, SD = 1.3

▹ F (1, 64) = 3.0, p > .05

2) Procedural Q

▹ RD: m = 1.3, SD = 1.3 & TR: m = 3.5, SD = 1.9 for TR

▹ F(1, 64) = 18.1, p <.0001, ηp
2= .22
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η2 = 0.01 indicates a small effect; η2 = 0.06 indicates a medium effect; η2 = 0.14 indicates a large effect.

What is a Ketogenic 
diet?

In a series of steps, 
explain how Keto 
diet changes the 
body to lose weight.

3) Analytical Q:

a. Listing benefits/side effects

▹ RD: m = 2.6, SD = 1.8 & TR: m = 3.1, SD = 1.8 for TR

▹ F(1, 64) = 0.7, p > .05

b. Explaining how the keto diet contributes each benefit/side effect 

▹ RD: m = 2.5, SD = 2.2 & TR: m = 3.8, SD = 1.3 for TR

▹ F(1, 64) = 6.3, p = .01, ηp
2= .10

4) Argumentative Q: 

▹ RD: m = 3.4, SD = 2.1 & TR: m = 4.7, SD = 1.8 for TR

▹ F(1, 64) = 7.8, p =.007, ηp
2= .11
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η2 = 0.01 indicates a small effect; η2 = 0.06 indicates a medium effect; η2 = 0.14 indicates a large effect.

What are the 
benefits/side 
effects of the 
Keto diet and 
how does the 
Keto diet 
contribute to 
each 
benefit/side 
effect?

Based on the 
information you read, 
explain why or why 
not Keto is a healthy 
diet
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Grammatical errors and mechanics:

▹ RD: m = 5.1, SD = 3.6 & TR: m = 2.4, SD = 2.0 for TR

▹ F(1, 64) = 12.8, p = .001, ηp
2= .17

Number of words:

▹ RD: m = 81.5, SD = 49.7 & TR: m = 109.8, SD = 43.7 for TR

▹ F(1, 64) = 9.1, p = .001, ηp
2= .13

Number of websites: 

▹ RD: m = 5.9, SD = 1.4 & TR: m = 6.4, SD = 1.0 for TR

▹ F(1, 64) = 7.8, p > .05
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η2 = 0.01 indicates a small effect; η2 = 0.06 indicates a medium effect; η2 = 0.14 indicates a large effect.

Discussion
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Dahlstrom and Bichsel (2014) suggest that the use of technology for 
students with RD may be widespread but not deep. 

In our study, students with RD were able to locate information on the 
internet, but had difficulty synthesizing the information. 

IMPLICATION → APPLICATION

1) Traditional literacy skills

2) Online research skills

3) Promote Self-Advocacy

4) Educator preparation and support
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1) Traditional literacy skills
: Regardless of the type of instructional medium, educators  
should focus on strengthening students’ language, reading, 
and writing skills (students with higher literacy skills show 
higher performance on online tasks)

i. Establishing competency within the reading skills 
hierarchy 

ii. Teaching skills explicitly 
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Hierarchy 
of 

Literacy 
Learning
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: Metacognitive strategies for internet research and learning 
should be explicitly taught to students with RD

Providing students with the appropriate tools to:

a) Ease their cognitive load

b) Promote use of scholarship skills to apply to online 
learning

24

2) Online research skills
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Importance of Metacognitive 
Strategies & Cognitive Resources 
Theory:
> According to research, when doing online tasks, typically reading 
students have an easier time allocating their cognitive resources, 
opposed to their RD peers. 

25
Hahnel, C., Goldhammer, F., Kröhne, U., & Naumann, J. (2018). The role of reading skills in the evaluation of online information gathered from search engine 

environments. Computers in Human Behavior, 78, 223-234.

Graphic 
Organizers:

Demands 
should 
never 

exceed
capacities
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Teaching online learning “explicitly”
Henry (2006) introduce a SEARCH framework to help students 
developing the digital literacy skills: 

Set a purpose for searching
Employ effective search strategies
Analyze search-engine results
Read critically and synthesize information 
Cite your sources 
How successful was your search?

27
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Henry (2006), SEARCHing for an answer: The critical role of new literacies while reading on the Internet, The Reading Teacher, 614-627

Promoting Quality by utilizing Scholarship 

Skills:
Bulger et al. (2014) states that 
▪ knowing how to search the Internet does not

ensure digital literacy. Students in the digital age 
still need classic scholarship skills, particularly 
how to select and integrate information from 
multiple sources. 

Digital Literacy ≠ Traditional Learning
29Bulger, M. E., Mayer, R. E., & Metzger, M. J. (2014). Knowledge and processes that predict proficiency in digital literacy. Reading and Writing, 27(9), 

1567-1583.

Information learning: 
the art of skepticism (Eshet 2004)

▸ With the unlimited exposure to digital information, the ability 
to evaluate and assess information properly has become a 
survival skills. 

▸ This skill works as a filter: credibility? Reliability? Relevance? 
Accessibility (user-friendliness, prior familiarity)? Recency? 

▹ Students tend to select sources they thought might be 
easy to use, read, or understand instead of their credibility 
(List et al, 2016)

30
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Information learning: 
the art of skepticism (Eshet 2004)

▸ SEEK training (Sanchez et al., 2006)

▹ Teaching students to consider the Source, Evidence, 
Explanation, and evaluation information given in terms of 
their prior Knowledge. 

1) thinking about the reliability of Sources

2) evaluating the Evidence and Explanations provided

3) And relating new information to prior Knowledge

31 32

Henry (2006), SEARCHing for an answer: The critical role of new literacies while reading on the Internet, The Reading Teacher, 614-627

3) Promoting Self-Advocacy
▸ High school ensures services/resources to be 

provided to students with learning deficits (IDEA). 
However, post-secondary institutions do not. 
(Americans with Disabilities Act).
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Promoting Self-Advocacy
▸ According to a study done by Hadley, W. M. (2006), “Developing 

autonomy-the student's ability to function more independently by 
solving problems in a self-directed manner (Chickeruig, 1969) and to 
move away from some known structures-is integral to their 
identification of and participation in campus services that are most 
helpful.” 

Ways to help promote self-advocacy:

▹ Know what they need to ask for  in regard to 
strengths/weaknesses (i.e., digital literacy skills, etc.)

▹ Build Independence
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Hadley, W. M. (2006). L.D. students' access to higher education: Self-advocacy and support. Journal of Developmental Education, 30(2), 10-12,14-16. Retrieved from 

https://ucark.idm.oclc.org/login?url=https://www.proquest.com/scholarly-journals/l-d-students-access-higher-education-self/docview/228534867/se-
2?accountid=10017

4) Educator preparation and support

▹ Need to be prepared to effectively integrate technology 
and traditional pedagogy 

▹ Gierdowski’s (2019) study of 53,475 college students 
shows that only half of the students with LD reported 
that their institution’s support for technologies was 
adequate. 
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Advertisement
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▸ If you have any collaboration ideas

and you want to work with us, please let me (Thao, 
skim@uca.edu) know. We can make it work. 

Our hope is to do practical research to help students with RD, 
caregivers, SLPs, and educators. 

If we work with you, it would be our privilege. 

mailto:skim@uca.edu

