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Abstract

The DigiLit Framework suggests criteria for digital text and tool selection (content accuracy, intuitiveness,
interactivity, quality) and integration (model a literacy skill or strategy, guide a literacy skill or strategy, model
digital feature use, guide digital feature use) in literacy lessons. Using survey research, we explored which
DigiLit criterialiteracy professors prepared preservice teachers to use in K-12 settings. Participants included 199
literacy professors (194 from USA and one each from Australia, Canada, Caribbean, Middle East and Europe).
We used a multivariate outcome logit/probit model to analyze how this was related to (a) professor
characteristics, (b) ingtitution characteristics, and (c) time. Findings showed that certain professor characteristics
(e.g., interest in integrating technology, being knowledgeable about digital literacies), institution characteristics
(e.g., access to equipment, professional development, technical support, incentives), and time to plan and
practice integration were related to literacy professors’ increased preparation of preservice teachers to use digital
text or tool selection and integration. These findings provide specific ways to improve literacy teacher
preparation by providing specific kinds of supports.

Keywords: literacy, teacher preparation, technology selection, technology integration, survey study
1. Introduction

Teachers are expected to integrate digital texts and tools in their literacy instruction (Chaudron et al., 2018;
International Literacy Association, 2009). However, they have difficulty doing this (Hutchison & Colwell, 2016;
Kaalberg, 2014). Often teachers use an overly tech-centric approach and failed to connect the technology
meaningfully to engage the broader instructional objectives (ibid.). Also, teachers sometimes expressed that they
did not feel competent with technology (McVee, 2008). The DigiLit Framework is a research-based guide for
teachers' digital text or tool selection and integration in literacy instruction (Baxa & Christ, 2018). It focuses
specifically on literacy instruction, as compared with other frameworks that encompass multiple areas of
education (e.g., Mishra & Koehler, 2006; Puentedura, 2010). Additionally, it focuses more broadly on digital
text and tool selection and integration, as compared with frameworks that focus solely on app, e-book, or website
evauation (Dragulanescu, 2002; Israelson, 2015; Morgan, 2013). The DigiL it framework presents criteria for (a)
text and tool selection (i.e., content accuracy, quality, intuitiveness, interactivity), and (b) integration (i.e., model
a literacy skill, guide the student to use the literacy skill, model digital feature use, guide the student’s digital
feature use) in literacy lessons (see Figure 1).
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Digital Text or Tool Selection Criteria

e Literacy content is accurate

e High quality texts have features that support reader processing

e Intuitive means that how to use the featuresis clear or explicitly supported

o Interactive means that the features allow user to actively interact with or create content
Digital Text or Tool Integration

e Model aliteracy skill or strategy

o Guide the use of the literacy skill or strategy

e Model the use of digital affordances

o Guide the use of digital affordances

Figure 1. DigiLit Framework Criteria (Baxa & Christ, 2018)

In one study, when the professor taught teachers these criteria, teachers used them moderately to highly
effectively in their literacy lessons, as measured quantitatively by scoring videos of their instruction using the
DigiLit Framework Rubric (Christ et al., 2020). However, while previous research has explored more broadly
how education professors integrate technology in their coursework (Foulger et al., 2013; Husbye & Elsener,
2013; Mouzaet a., 2014; Wetzel et a., 2014), we found no research that explores what factors support or hinder
literacy professors’ teaching of these criteria to the teachersin their courses. Our study aimsto explore thisissue
by surveying literacy professors to understand what factors support or hinder their preparation of teachers to use
the components of the DigiL it Framework.

2. DigiLit Framework

To guide our analysis of how education professors prepare teachers to select and integrate digital texts and tools
in literacy instruction, we adopt the text/tool selection and integration criteriafrom the DigiLit Framework (Baxa
& Christ, 2018). The framework includes five criteria that guide digital text/tool selection, and four criteria that
suggest how teachers should integrate these into literacy instruction. We chose the framework because the
criteria focus specifically on pedagogical decisions for literacy instruction, rather than across disciplinary
contexts, more broadly, such as does the Technological, Pedagogical, and Content Knowledge Framework
(Mishra & Koehler, 2006). This specific focus on decision-making especially for literacy instruction is useful
because there are distinct considerations for digital text/tool selection and integration. For example, considering
literacy content accuracy (e.g., correct application of phonic patterns) and quality of text (e.g., developmental
appropriateness) as part of digital text/tool selection is critical to their utility for instruction. Likewise,
considering teachers modeling and guiding a student’s engagement with a literacy skill/strategy during digital
text/tool integration is imperative for students success in meeting the lesson objectives. These selection and
integration criteria are discussed in more detail in the sections that follow.

2.1 Digital Text and Tool Selection Criteria

The DigiLit Framework includes five criteria that suggest what education professors should prepare teachers to
evaluate when selecting digital texts and tools (Baxa & Christ, 2018). These include the following:

e Literacy content accuracy: Evaluate that the spelling, grammar, and phonetic or phonic patterns are
correct. For example, if a phonics app feature divided the word by phonemes (each discrete sound in the
word) and reads each phoneme correctly, it would be considered accurate. However, if the app feature
read any of the phonemes incorrectly, it would be inaccurate.

e Digital text quality: Evaluate text's developmental appropriateness, whether it provides continuous and
authentic text (vs. 1-2 sentence excerpts), and whether hotspots support comprehension. For example,
if atext presented an authentic story that was developmentally appropriate for the student, such as the
Three Little Pigs, it would be considered good quality. However, if the text presented a few
decontextualized sentences or content that was not age appropriate, then it would be considered poor
quality.

e Digital tool quality: Evaluate whether the digital text/tool features support learning the objective. For
example, an animated hotspot that demonstrates a vocabulary word meaning, which can support a
vocabulary word learning objective, would be considered high-quality.

e Intuitiveness: Evaluate how easily a student could figure out how to use the digital text/tool features.
For example, a hotspot that lights up to draw attention to the user to touch it is an example of a feature
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that is highly intuitive, or easy to know how to use.

e Interactivity: Evaluate to what extent the digital text/tool features promote active learning. For example,
text with several hotspots that children can press on each to activate animation and sound would provide
potential for high interactivity. However, atext that has very few or no hotspots or other features that
children can activate would have low potential for interactivity.

2.2 Digital Texts and Tool Integration Criteria

The DigiLit Framework provides four criteria that suggest what education professors should prepare teachers to
do when integrating digital texts and toolsin literacy lessons (Baxa & Christ, 2018). These are as follows:

e Modd a literacy skill or strategy (e.g., long vowel magic-e pattern) or strategy (e.g., comprehension
monitoring using text structure, making in an inference, etc.)—i.e., teachers use the skill/strategy, and
students watch.

e Guide a student’s use of a literacy skill or strategy—i.e., students use the skill/strategy, and teachers
support them as needed.

e Modé digital feature use (e.g., use a hotspot in an app book to support determining a meaning for an
unfamiliar word)—i.e., teachers use the features, and the students watch.

e Guide a student’s use of digital features—i.e., students use the features, and teachers support as needed.
3. Factorsthat Impact Professors Preparation of Teachersto I ntegrate Technology

Research that examines factors that affect literacy professors’ preparation of teachers to integrate technology in
their literacy lessons is very limited (Christ et al., 2021; Voogt & McKenney, 2017). However, research more
broadly shows that several factors affect professors’ integration of technology in their own university instruction:
(2) professor characteristics, (2) institutional characteristics, and (3) time. Research has demonstrated a set of
variables related to both professor characteristics and institutional characteristics, whereas time is a single
variable factor that encompasses issues related to both professors and institutions. We review this broader
research to inform which factors to explore in our more targeted study of literacy professors’ preparation of
teachers to integrate technology in their literacy lessons.

3.1 Professor Characteristics
1) Professor Demographics

Age isone factor that researchers have considered in relation to professors’ use of technology. Two studies show
that professors who are younger are more likely to broadly use technology in their courses and discussion boards
in learning management systems such as Blackboard (Meyer & Xu, 2009; Woods et al., 2004). Another study
finds that older professors are more likely to use multimedia videos (Christ et al., 2017).

Gender is another factor that researchers consider in relation to professors’ use of technology. One study shows
that professors who are male had more positive attitudes toward integrating technology (John, 2015). Two other
studies show that female professors use video case-studies more often (Christ et al., 2017) and are more likely to
use the administrative features of course management systems, as compared to male professors (Woods et al.,
2004).

Job rank is a third factor that researchers consider in relation to professors’ use of technology. Research shows
that there is nuance in how rank and technology use are related (Arya et a., 2016; Christ et a., 2017). For
example, two studies find that professors who are at higher ranks and have more experience teaching at a
university used more technology, especialy video case-studies and multimedia (ibid.). However, these same
studies also show that assistant professors are more likely to use videos for peer discussions (ibid.).

2) Professors’ Technological Expertise

Knowledge about technology is another factor that researchers consider in relation to professors’ technology use.
One study finds that professors’ greater knowledge about learning management systems is related to their using
its interactive features, as compared to just posting the syllabus and course readings when professors are less
knowledgeable (Woods et a., 2004). Another study shows that professors who do not know how to integrate
technology into their discipline area are unlikely to do so (Alfalah, 2018).

Experience using technology is also a factor that researchers explore in relation to professors’ technology use.
For example, two studies find that professors experience using technology and teaching online support
technology integration in their courses (Foulger et al., 2015; Khin, 2021). Additionally, a few studies show that
several kinds of professor experience result in more technology use, including using computers (Musbah &
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Karsh, 2018), using Blackboard (Woods, 2004), or using Web applications (Alsadoon, 2018). However, two
other studies show that when professors lack technical skills, this hinders their ability to integrate technology in
their courses (Alfaah, 2018; Khin, 2021).

3) Professors’ Technological Sentiments

Interest is one aspect of professors sentiments about technology that researchers explore. Several studies show
that when professors are uninterested in integrating technology, they are less likely to do so (Adnan & Tondeur,
2018; Alfalah, 2018; Cheok et a., 2016; Marzilli et a., 2014). Fortunately, only 7.1% of faculty surveyed in one
study report that they have a“limited” interest in using technology (Marzilli et ., 2014).

Comfort is another aspect of professors sentiments about technology that researchers explore. Several studies
find that when professors are uncomfortable using technology (e.g., Blackboard), they are less likely to develop
technology-based instructional materias or design lessons with technology integration (Adnan & Tondeur, 2018;
John, 2015; Woods et al., 2004).

Perceptions is a third aspect of professors’ sentiments about technology that researchers explore. One study
shows that when professors think atechnology is useful (e.g., web applications), they integrate it in their courses
more often (Alsadoon, 2018). Another study shows that professors perceptions that technology will enhance
their students' learning further increases their integration of these technologies (Chittur, 2018). However, in
contrast, two studies show that when professors perceive that students will struggle to use technologies
effectively to support their learning, this reduces professors’ use of these technologies (Khin, 2021; Marzilli et
al., 2014).

3.2 Ingtitution Characteristics
1) Institutional Demographics

The relation between institutional demographics and professors' uses of technology are explored in a limited
number of studies. One study shows that professors who teach at private institutions use more video technologies
in their courses than those who teach at public ones (Arya et al., 2016). The same study also shows that
professors at doctoral granting institutions use more videos technologies and a wider range of these than
professors at institutions whose highest degrees are bachelors or masters (Arya et al., 2016). Additionally, that
same study and another show that teaching both undergraduate and graduate courses, or just graduate courses, is
related to professors use of more video technologies in their courses (Arya et al., 2016; Christ et al., 2017).
Finally, two other studies find that teaching fewer coursesis related to professors’ use of more technology (Birch
& Burnett, 2009; Kenney & Newcombe, 2011).

2) Ingtitutional Support and Policies

The relation between institutional supports and policies and professors’ uses of technology are explored by
severa researchers. Two studies show that when institutions support technology integration, professors
technology use increases or improves (Kampov-Polevoi, 2010; Nelson et al., 2019). Additionally, a survey of
teacher educators across various content areas shows that their use of technology increases by 67% when they
are provided support to integrate specific technologies (e.g., videos) in their courses (Arya et a., 2016). Further,
another study shows that when institutions have policies that incentivize professors for integrating technology in
their teaching (e.g., sustained financial support), they are more likely to do so (Lee & Son, 2018).

However, some studies find that when university support is inconsistent and policies regarding technology
integration are unclear, they act as a hindrance to professors’ use of technology in their courses (Alfalah, 2018;
Luongo, 2018; Tshabalaa et al., 2014). For instance, sometimes professors feel that they do not have their
administration’s support to integrate certain technologies (Alfalah, 2018; Luongo, 2018). Further, sometimes
professors feel that institutions do not reward technology integration and it does not add value towards achieving
tenure and promotion (Luongo, 2018).

3) Colleagues and Technical Staff Supports

The relation between colleagues and technical staff supports and professors’ uses of technology are explored by
researchers. A few studies find that colleagues and technical staff are frequent sources of support for technology
integration in courses (Chittur, 2018; Harbin, 2019; Lee & Son, 2018). Additionally, one study shows that
teacher educators improve their technology integration and use more effective methods for preparing preservice
teachers to integrate technology in their K-12 instruction when they receive professional development (Foulger
et a., 2015).

However, several studies show that universities frequently (52%) do not provide technical support or
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professional development (Cheok et al., 2016; Khin, 2021; Luongo, 2018; Mushah & Karsh, 2018), despite
professors express a desire for this (Luongo, 2018). Additionally, one study finds that lack of communication
and collaboration between professors and technology experts hinders professors technology use (Voogt &
McKenney, 2017).

4) Accessto Technology Equipment, Software, and Digital Materials

The relation between access to technology equipment, software, and digital materials and professors uses of
technology is considered by researchers. A few studies show that when technology resources are available and
accessible, professors are more likely to use technology in their courses (Arya et d., 2016; Lee & Son, 2018).
Yet, just 35% of professors report access to adequate resources (Arya et al., 2016). Further, several studies show
that not having adequate university technology resources (e.g., computers, tablets, platforms, software, etc.) acts
as a barrier to professors technology integration (Cheok et al., 2016; Kampov-Polevoi, 2010; Khin, 2021;
Luongo, 2018; Marzilli et al., 2014). For example, a survey of business professors report lack of computers as a
“moderate” barrier to their technology integration (Musbah & Karsh, 2018, p. 11). Likewise, lack of high-quality
materials (e.g., video case studies) also hinders professors’ technology integration (Arya et al., 2016). Another
study shows that when technology resources are not available, this often has to do with their high cost (Alfaah,
2018).

3.3Time

Timeisavariable that several studies consider in relation to professors’ use of technology. One study shows that
when literacy teacher educators have time to plan for technology integration, they are more likely to teach
teachers specific types of technologies and strategies that they could use in K-12 instruction (Arya et al., 2022).
In contrast, when professors report that they “don’t have time to experiment” with technology (Voogt &
McKenney, 2017, p. 77), several studies find that this reduces their likelihood of integrating technology in their
courses (Alfalah, 2018; Cheok et al., 2016; Luongo, 2018; Mandernach, 2006; Musbah & Karsh, 2018; Voogt &
McKenney, 2017). Professors in two studies report that it takes significant time to develop an online course, or
redesign a course for online format, which is challenging due to their already heavy workloads (Kampov-Polevoi,
2010; Luongo, 2018). Additionally, in another study, some professors report that they feel pressure to constantly
be available to students online, which makes them feel more pressure to engage in a heavier workload as
compared to teaching face-to-face (Marzilli et al., 2014).

4, Resear ch Questions
Our research aims to expand existing research by answering the following research questions:

1) How do professor and institution characteristics, and time predict what DigilLit text/tool selection criteria
literacy professors teach teachers to use?

2) How do professor and institution characteristics, and time predict what DigiLit text/tool integration criteria
literacy professors teach teachers to use?

5. Methods
5.1 Participants

Participants included 199 literacy professors who were between 24-74 years old (mean = 47) and had taught
between 1 and 45 years (mean = 10). Table 1 presents participants demographic information.

Table 1. Summary statistics (N = 199)

Continuous Variable Mean SD Min Max
Professor

Age 46.81 10.67 24.50 74.50
Y ears teaching 10.20 7.63 1 45
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Nominal Variable %
Professor

Female 89
Male 11
Education

Doctorate 89
Masters 11
Academic rank

Distinguish professor 1
Full professor 14
Associate professor 20
Assistant professor 44
Full-time lecturer 8
Part-time lecturer 13
Comfort with using Technology

Very high comfort using Technology 40
High comfort using Technology 50
Neutral comfort using Technology 4
Low comfort using Technology 6
No comfort using Technology 0
Digital Literacies

Extremely knowledgeable 21
Very knowledgeable 29
Moderately knowledgeable 41
Slightly knowledgeable 9
None 0
Institution

Global Region

Australia 1
Canada 1
Caribbean 1
Europe 1
Middle East 1
USA 194
Kind of Community

Urban 50
Suburban 33
Rural 17
Type of Institution

Private 22
Public 76
Both Public and Private 2
Degrees Offered by Institution

Doctoral granting - High research 46
Doctoral granting - Low research 34
Masters only 13
Undergrad only 7
Students

All graduate students 11
Mostly graduate students 14
Equally graduate and undergraduate 0
Mostly undergraduate students 26
All undergrad 9
Criteria that professorsteach teachersfor selecting digital text/tools

Content accuracy 67
Intuitiveness 31
Interactivity 50
Text or tool quality and ability to support learning beyond paper and pencil tools 77
No criteria 9
Strategiesthat professorsteach teachersfor instruction in K-12 settings

Model the literacy strategy or skill that is the objective of instruction 7
Provide guided practice for the literacy strategy or skill in the objective of instruction 68
Model how to use the digital text or tool features 63
Provide guided practice for how to use the digital text or tool features 61
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Helpsto improve use of technologies

Time to plan/practice integration 69
Access to equipment 71
Knowledge about technology integration 73
Professional development 49
Technical support 47
Incentives for using technology 9

Interest in integrating technology 66

5.2 Technology Integration in Literacy Instruction Survey

The Technology Integration in Literacy Instruction Survey is an online survey. Its online format alowed usto (a)
overcome socia desirability bias such as are problematic with phone interviews, (b) lower costs as compared to
mail surveys, and (C) use branching/skip question patterns to increase appropriateness of the questions asked
(Fowler, 2014).

Previous research and related surveys guided the design of our survey questions. For example, four previous
studies (Adnan & Tondeur, 2018; Arya et al., 2016; Christ et al., 2017; John, 2015) informed our asking about
professors’ characteristics. The specific connections between survey questions and their variables, and previous
research, are presented in Appendix A, Table AL

Predictor variables included professors responses to questions about professor characteristics, ingtitution
characteristics, and time. Outcomes variables included professors responses to survey questions concerning
what criteria from the DigiLit Framework they taught teachers for (a) selecting digital texts and tools, and (b)
integrating these into literacy instruction. Appendix A, Table Al presents the survey questions for which
responses were used in our analysis.

Our survey design addressed many common survey errors identified by Fowler (2014). First, professors were
screened to ensure they met dligibility criteria (i.e., literacy professor). Second, we used skip logic to ensure
logical flow and contingency of questions, thus reducing the total time for survey completion. Third, to reduce
response errors, we created closed, objective questions. Also, we did not include a do not know option. Further,
our ordinal responses were organized along a clear continuum.

We piloted our survey with a small group of professors who we knew from disciplines other than literacy, and
asked them for their candid feedback about the survey design. No professors from the pilot were included in the
dataset. The pilot helped us to identify questions that were poorly worded and issues related to construct validity.
Using the pilot feedback, we revised questions to improve the reliability and validity of the survey (Fowler,
2014).

5.3 Data Collection

Data were collected via the online survey tool Qualtrics (http://www.qualtrics.com). To increase recruitment of
participants, the link to the survey was posted five times across five months on several literacy organization
listserv and Facebook pages to reach literacy professors: Literacy Research Association, International Literacy
Association, American Educationa Research Association Division K, Michigan Reading Association, and
National Council of Teachers of English (Fowler, 2014). Survey completion was 10-15 minutes. No identifying
information was collected from participants.

5.4 Data Analysis
We modeled the criteria that professors taught teachers when selecting digital text/tools (content accuracy,
intuitiveness, interactivity, and text or tool quality), criteria that professors taught teachers to use in K-12
instruction (modeling the literacy strategy or skill, providing guided practice for the literacy strategy/skill,
modeling how to use the digital text or tool features, and providing guided practice for how to use the digital text
or tool features), viaa mixed response model (Goldstein, 2011).

Outcomes;; = by, + g

P(Outcomes;) = F(byo) )
For continuous outcomes in the vector of Outcomes,;, outcome y by professor i has a grand mean intercept by,

with residual e;. For discrete outcomes, the probability P(Outcomes;) that the outcome y used by professor i is
the expected value of Outcomes,; viathe Logit or Probit link function (F) of the overall mean by,.

First, we enter Institution characteristics (students: all graduate students, mostly graduate students, equally
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graduate and undergraduate students, mostly undergraduate students [vs. all undergraduate students]; location:
urban, suburban [vs. rurd]; type: public, private [vs. both]; graduation degrees. doctoral—high research,
doctoral— ow research, master’ sonly [vs. undergraduate only], access to equipment, access to programs or apps,
professional development, technical support, incentives for using technology, internet connectivity).

Outcomes,; = by + &, + Institutiony; + Professor; + Time,
P(Outcomes,;) = F(by, + Institutiony; + Professory; + Time,;) ()]
A nested hypothesis test (c? log likelihood) indicates whether each set of explanatory variables is significant for

= .05 (Kennedy, 2008). As omitting non-significant variables does not cause omitted variable bias, we safely
remove them to increase precision and reduce multicollinearity (Kennedy, 2008).

Next, we enter the Professor characteristics (gender: female, male [vs. prefer not to respond], age, education
level: doctorate [vs. master’'s], years of teaching, squared years of teaching, rank: distinguished professor, full
professor, associate professor, assistant professor, full time lecturer/instructor [vs. part time
adjunct/lecturer/instructor], digital literacy knowledge: extremely knowledgeable, very knowledgeable,
moderately knowledgeable [vs. slightly knowledgeable], comfort level using technology: extremely comfortable,
somewhat comfortable, neither comfortable nor uncomfortable [vs. somewhat uncomfortable], and interest in
integrating technology). Finally, we enter Time (lack of time, time to plan and practice integration).

6. Results
6.1 DigiLit Criteria that Professors Taught for Selecting Digital Texts and Tools

Digital text/tool selection criteria were taught to teachers by professors at the following rates: content accuracy
(67%), intuitiveness (31%), interactivity (50%), text/tool quality (77%), or none of the criteria were taught (9%)
(see Table 1 for summary statistics).

Content accuracy was 30%, 15%, and 1% more likely to be taught for digital text/tool selection when professors
(a) had time to plan and practice integration, (b) had interest in integrating technology, or (c) were one year older
than the mean, respectively (see Table 2 for analytic model results).

Table 2. Summary of final mixed responses model modeling criteria that professors teach teachers for selecting
digital text/tools or strategiesto includein K-12 instruction

Assess digital texts/tools For K-12 instruction
Explanatory variable Content Intuitiveness  Interactivity — Text/tool Nocriteria Modédl literacy Guideliteracy Model digital Guide digital
accuracy quality skill/strategy skill/strategy featureuse  feature use
Mostly undergraduate -0.666 *
Students (0.295)
Private 0794 *
(0.348)
Master’s only
Reasons: Lack of time -2.266 *** 3496 ***
(0.585) (0.628)
Reasons: Lack of accessto 3.256 **
Equipment (1.092)
Helps: Timeto plan/practice 1469 *** 1423 ***
Integration (0.291) (0.312)
Helps: Access to equipment 0.616 * 0.928 ** 1669 ***
(0.286) (0.312) (0.323)
Helps: Knowledge about 0.845 *x
technology integration (0.285)
Helps: Professional 1.054 ** - 1.082 *xk
Development (0.322) (0.288)
Helps: Technical support 0.667 *
(0.296)
Helps: Incentives for using -1.406  **
Technology (0.409)
Helps: Interest inintegrating  0.820  ** 1418 *** 1686 *** 1.290 *xx 1808 *xx 1254 ***
technology (0.286) (0.287) (0.348) (0.341) (0.300) (0.322)
Age 0.055  *** 0.039 *
(0.013) (0.016)




jel.ccsenet.org Journal of Education and Learning Vol. 12, No. 3; 2023

Full professor

Extremely knowledgeablein 0.993 **
digital literacies (0.328)
Very knowledgeablein

digital literacies

Master’s only

* Extremely knowledgeablein
digital literacies
Explained variance 0.260 0.047 0.121 0.341 0.370 0.356 0.266 0.206

0.374

Note. Each regression mode! included a constant term. *p < .05, **p < .01, ***p < .00.

Intuitiveness was 23% more likely to be taught for digital text/tool selection when professors were extremely
knowledgeable about digital literacies.

Interactivity was 34% more likely to be taught when professors had an interest in integrating technology.

Quality of a digital text/tool was 26% and 1% more likely to be taught when professors were (a) interested in
integrating technology and (b) one year older than the mean age. However, it was 40% less likely to be taught by
professors when they had insufficient time to plan and practice integration.

Professors were 54% and 48% more likely not to teach any criteria for selecting digital text or tools if they (a)
had insufficient time to plan and practice integration or (b) inadequate access to equipment.

The variance for the digital text or tool selection criteria that professors taught to teachers were as follows:
content accuracy (26%), intuitiveness (5%), interactivity (12%), text/tool quality (34%) and none of the criteria
(37%).

6.2 DigiLit Criteria that Professors Taught for Integrating Digital Texts and Tools

Digital text/tool integration criteria were taught to teachers by professors at the following rates: modeling a
literacy strategy or skill (77%), modeling digital feature use (63%), guiding literacy strategy or skill use (68%),
guiding digital feature use (61%) (see Table 1 for summary statistics).

Modeling a literacy strategy or skill, as part of digital text/tool integration, was 8%, 12%, 7%, and 20% more
likely to be taught when professors had (a) access to equipment, (b) knowledge about technology integration, ()
professional development, or (d) interest in integrating technology, respectively.

Guided practice for using a literacy strategy or skill was 14% and 42% more likely to be taught when professors
had (a) professional development or (b) interest in integrating technology. In contrast, when professors
integrated technology to gain an incentive, they were 32 % less likely to teach teachers to use guided practice.

Modeling digital texts/tool feature use was 32% and 19% more likely to be taught if professors had (a) time to
plan/practice integration or (b) access to equipment.

Guided digital text/tool feature use was 39%, 10%, and 29% more likely to be taught if professors had (a) access
to equipment, (b) technical support, or (c) an interest in integrating technology. Further, professors were 12%
more likely to teach teachers to guide students' digital text/tool features use if they taught in private institutions.
In contrast, professors were 14% less likely to teach thisif they taught mostly undergraduate students.

The variance for the digital text or tool integration criteria that professors taught to teachers were as follows:
model literacy strategies or skills (36%), use guided practice for the literacy strategy or skill (27%), model use of
digital text/tool features (21%), and use guided practice to use the digital text/tool features (37%) in K-12
instruction.

7. Discussion

Across our findings, three factors supported or hindered literacy professors preparation of teachers to use the
DigiLit criteria for their literacy instruction: professors characteristics, institution characteristics, and time.
These findings and their implications are discussed across the following sections.

7.1 Professor Characteristics

Interest in technology supported professors instruction about several aspects of digital text/tool selection and
integration: content accuracy, interactivity, text/tool quality; modeling a literacy skill/strategy, guiding aliteracy
skill/strategy, and modeling digital feature use. Our findings extend previous research by showing that literacy
professors interest in integrating technology had positive effects on their preparation of teachers to use the
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DigiLit criteria. Previous research had focused on professors lack of interest in technology and how that
negatively impacted their own use of technology in their college instruction (Alfalah, 2018; Adnan & Tondeur,
2018; Cheok et a., 2016; Marzilli et al., 2014). An implication of this is that universities should provide
opportunities and resources to develop literacy professors’ interest in technology, knowing that this will enhance
their teacher preparation practices.

Knowledge about technology acted as a support for professors’ preparation of teachers to use both the digital
text/tool selection and integration criteria, but only for certain criteria. For example, professors’ knowledge about
technology was an important predictor of their teaching teachers to model a literacy strategy or skill while using
digital texts'tools in K-12 instruction. We conjecture that this might be related to professors need to be
knowledgeable themselves in order to model this. Likewise, professors who are knowledgeabl e about technol ogy
may be more likely to be aware of the impact of the intuitiveness of particular digital text/tools, and thus teach
teachers to attend to this in their digital text/tool selection. Our findings that professors’ knowledge selectively
impacts their teacher preparation for digital text/tool selection and integration aligns with previous research,
which also found professors knowledge had an impact on certain kinds of technology use (e.g., using
Blackboard's interactive features; Woods et al., 2004), rather than all technology use. The implication is that
hiring professors who are more knowledgeable about technology, and providing support to increase professors
knowledge could improve their preparation of teachers to select and integrate digita text/tools in literacy
lessons.

Being one year older than the mean had a statistically significant connection with professors’ preparation
teachers to use criteria from the DigiLit framework to select digital text/tools. However, given that this only
increased professors’ likelihood of preparation of teachers to use DigiLit Framework criteria by 1%, this finding
is probably not of much practical significance. Thus, we conclude that the age of professors probably does not
matter much. This extends previous research that has been inconsistent in identifying the impact of professor age
on their technology use (Meyer & Xu, 2009; Woods et al., 2004).

7.2 Institution Characteristics

Access to equipment supported professors instruction about several aspects of digital text/tool integration:
modeling aliteracy skill/strategy, modeling digital feature use, and guiding digital feature use. Additionally, lack
of access to equipment was related to professors not teaching any digital text/tool selection criteria. This aligns
with previous research that found lack of access to equipment hindered professor’s use of technology in their
classrooms (Cheok et al., 2016; Kampov-Polevoi, 2010; Khin, 2021; Luongo, 2018; Marzilli et al., 2014);
whereas, access supported it (Aryaet a., 2016; Lee & Son, 2018). Additionally, our findings extend the previous
literature by showing that access to equipment is also important for professors preparation of teachers to
integrate technology in K-12 literacy instruction.

Further, for professors’ attention to DigiLit Framework text/tool integration criteria, our findings suggest that
some supports may be more fruitful than others. For example, both professional development and technical
support significantly increased the likelihood of professors’ preparation of teachers to provide modeling and
guiding for both literacy skills/strategies and digital feature use. This coheres with previous research that found
professional development and technical support increased professors use of technology in teacher education and
the types of methods they used to prepare teachers (Chittur, 2018; Foulger et al., 2015; Harbin, 2019; Lee & Son,
2018). So, our findings further bolster the implication of previous research, which is that universities should
address the lack of professional development provided to professors for technology integration (Cheok et al.,
2016; Khin, 2021; Luongo, 2018; Musbah & Karsh, 2018) and heed professors’ requests to provide this (Luongo,
2018). In contrast, incentives were not significantly related to professors increased likelihood of teacher
preparation for any of the DigiLit integration criteria. In fact, it decreased the likelihood of preparing teachers to
engage in guiding a literacy strategy or skill use. This contrasts with previous research, which found that
incentives increased professors own use of technology (Lee & Son, 2018). We suggest that future research
might explore why these differential findings may have occurred. Nonetheless, it seems that professional
development and technical support would be better suited to supporting professors preparation of teachers to
integrate digital texts'toolsin literacy lessons, as compared to using incentives.

Finally, we found that professors who taught undergraduate students were less likely to teach teachers to
engage in guiding digital feature use. To better understand this finding, future research might interview
professors. This could inform professional development to improve professors’ teacher preparation.

7.3 Time
We found that lack of time hindered professors’ instruction of any digital text/tool selection criteria. This coheres
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with previous research that showed integrating technology was challenging due to being time consuming
(Alfalah, 2018; Cheok et al., 2016; Luongo, 2018). Thus, our finding that time to plan and practice integration
supported professors preparation of teachers to select digital text/tools with accurate content, and model digital
feature use during integration was not surprising. Based on these findings, it is imperative that universities
provide adequate time for professors to plan and practice technology integration if they want them to prepare
teachers to effectively integrate technology in K-12 literacy instruction.

8. Conclusion

In this study, we explored how professor characteristics, ingtitution characteristics, and time supported or
hindered literacy professors preparation of teachers to select and integrate digital texts or tools in literacy
lessons. Survey data showed that professors’ characteristics, including interest in technology and knowledge
about technology, were key variables in supporting their teaching of DigiLit Framework criteria to teachers to
guide their digital text/tool selection and integration in K-12 literacy lessons. Additionaly, institution
characteristics, including access to equipment, professional development, and technical support increased the
likelihood of literacy professors teaching teachers DigilLit criteria to guide their selection and integration of
digital textg'tools in instruction. In contrast, incentives were not effective. Finally, time played a key role in
supporting or hindering literacy professors' teaching teachers the criteria for digital text/tool selection and
integration. When literacy professors had adequate time to plan and practice, they were more likely to teach
teachers DigilLit criteria. However, when they had inadequate time, they were less likely to do so, and more
likely to not teach any criteria for digital text/tool selection at all. Implications include hiring professors who are
interested and knowledgeable about technology, and providing professional development and technical support
to build professors’ interest and knowledge. Additionally, our findings strongly support that time should be
provided for professors to plan and practice technology integration to support their instruction of teachers to use
DigiLit criteriato select and integrate technology in K-12 literacy lessons.

9. Methodological Limitations and Future Resear ch Directions

Our study has three important limitations. We align these with future research directions. First, we focused only
on literacy professors teacher preparation practices. Future research might potentially consider teacher
preparation for technology integration across different discipline areas. Second, our survey respondents may
have included more professors with greater interest in technology integration, since they were willing to
complete a survey about this. Surveys often have this kind of limitation (Fowler, 2014). Future research might
gather data in different formats (e.g., interviews) to avoid the self-selection bias of survey data. Third, the scope
of our study was limited to quantitative survey data. Future research might collect a broader array of data,
including qualitative data. This would extend understanding of our findings.

References

Adnan, M., & Tondeur, J. (2018). Preparing the next generation for effective technology integration in education:
Teacher educators perspective. Age, 25(34), 2. Retrieved from
https:.//www.researchgate.net/profile/M uege-Adnan/publication/326113362_Preparing_the next_generation
_for_effective technology_integration in_education Teacher educators%27_perspective/links/5b3a08f845
85150d23ee95de/ Preparing-the-next-generation-for-effective-technol ogy-integrati on-in-education-Teacher-
educators-perspective.pdf

Alfaah, S. F. M. (2018). Perceptions toward adopting virtual reality as a teaching aid in information technology.
Education and Information Technologies, 23(6), 2633—-2653. https://doi.org/10.1007/s10639-018-9734-2.

Alsadoon, E. (2018). Motivating factors for faculty to use web applications in education. Turkish Online Journal
of Educational Technology, 17(3), 73-90. Retrieved from https://files.eric.ed.gov/fulltext/EJ1184134.pdf

Arya, P., Christ, T., & Chiu, M. M. (2016). Video use in teacher education; A survey of teacher-educators
practices across disciplines. Journal of Computing in Higher Education, 28(2), 261-300.
https://doi.org/10.1007/s12528-016-9116-y

Arya, P., Christ, T., Chiu, M. M. (2022). Preparing literacy teachers for integrating technology. Journal of
Literacy and Technology, 23(2), 87-123.

Baxa, J K., & Christ, T. (2018). The DigiLit framework. Reading Teacher, 71 (6), 703-714.
https://doi.org/10.1002/trtr.1660

Birch, D., & Burnett, B. (2009). Bringing academics on board: Encouraging institution-wide diffusion of
elearning environments. Australasian Journal of Educational Technology, 25(1), 117-134.

11



jel.ccsenet.org Journal of Education and Learning Vol. 12, No. 3; 2023

https://doi.org/10.14742/5j€t.1184

Boche, B., & Shoffner, M. (2017). Connecting technology, literacy, and self-Study in English language arts
teacher education. In D. Garbett & A. Ovens (Eds.), Being self-study researchers in a digital world.
Slf-Sudy of Teaching and Teacher Education Practices (vol. 16). Springer, Cham.
https://doi.org/10.1007/978-3-319-39478-7 5

Chaudron, S, Di Gioig, R., & Gemo, M. (2018). Young children (0-8) and digital technology, a qualitative study
across  Europe. JRC Science  for Policy Report. Europe. Retrieved from
https://publications.jrc.ec.europa.eu/repository/handle/JRC110359

Cheok, M. L., Wong, S. L., Mohd Ayub, A. F., & Mahmud, R. (2016). Understanding teacher educators' beliefs
and use of information and communication technologies in teacher training institute. Springer Singapore.
https://doi.org/ 10.1007/978-981-10-0954-9 2

Chittur, D. (2018). A Phenomenological Study of Professors and Instructional Designers During Online Course
Development Leading to Enhanced Student-Centered Pedagogy. Publication No. 10790356. Doctoral
dissertation, Pepperdine University. ProQuest Dissertations and Theses Global.

Chrigt, T., Arya, P., & Chiu, M. M. (2021). Professor and institution characteristics: Relations to technology use
and teacher preparation in literacy methods courses. Journal of Digital Learning in Teacher Education, 1-18.
https.//doi.org/10.1080/21532974.2021.1998811

Chrigt, T., Arya, P., and Chiu, M. M. (2017). Video use in teacher education: An international survey of
practices. Teaching and Teacher Education, 63, 22-35.

Christ, T., Baxa, J., Arya, P., & Chiu, M. M. (2020). Patterns of digital text and tool integration in preservice
teachers' literacy instruction Journal of Literacy and Technology, 21(1), 159-203.

Dragulanescu, N. G. (2002). Website quality evaluations. Criteria and tools. International Information & Library
Review, 34(3), 247-254. https.//doi.org/10.1080/10572317.2002.10762580

Foulger, T. S, Burke, D., Kim Williams, M., Waker, M. L., Hansen, R, & Slykhuis, D. A. (2013). Innovatorsin
teacher education: Diffusing mobile technologies in teacher preparation curriculum. Journal of Digital
Learning in Teacher Education, 30(1), 21-29. https://doi.org/10.1080/21532974.2013.10784722

Foulger, T. S, Buss, R. R., Wetzel, K., & Lindsey, L. (2015). Instructors growth in TPACK: Teaching
technology-infused methods courses to preservice teachers. Journal of Digital Learning in Teacher
Education, 31(4), 134-147. https://doi.org/10.1080/21532974.2015.1055010

Fowler, F. (2014). Survey research methods. Thousand Oaks, CA: Sage.
Goldstein, H. (2011). Multilevel statistical models. Sydney: Edward Arnold.

Han, 1., Eom, M., & Shin, W. S. (2013). Multimedia case-based learning to enhance pre-service teachers
knowledge integration for teaching with technologies. Teaching and Teacher Education, 34, 122-129.
https://doi.org/10.1016/j.tate.2013.03.006

Harbin, J. (2019). Innovating Together: Employing a Faculty Learning Community to Support Blended Learning.
Publication No. 22622240. Doctoral dissertation, Arizona State University. ProQuest Dissertations and
Theses Global.

Husbye, N. E., & Elsener, A. A. (2013). To move forward, we must be mobile: Practical uses of mobile
technology in literacy education courses. Journal of Digital Learning in Teacher Education, 30(2), 46-51.
https://doi.org/10.1080/21532974.2013.10784726

Hutchison, A., & Colwell, J. (2016). Preservice teachers use of the technology integration planning cycle to
integrate iPads into literacy instruction. Journal of Research on Technology in Education, 48(1), 1-15.
https://doi.org/10.1080/15391523.2015.1103146

International Reading Association. (2009). | RA position statement on new literacies and 21st century technol ogies.
Newark, DE: Author. Retrieved from
http://www.reading.org/General/Aboutl RA/PositionStatements/21stCenturyL iteracies.aspx

Israelson, M. H. (2015). The app map: A tool for systematic evaluation of apps for early literacy learning. The
Reading Teacher, 69(3), 339-349. https://doi.org/10.1002/trtr.1414

John, S. P. (2015). The integration of information technology in higher education: A study of faculty’s attitude
towards IT adoption in the teaching process. Contaduria, Administracion, 60, 230-252.

12



jel.ccsenet.org Journal of Education and Learning Vol. 12, No. 3; 2023

https://doi.org/10.1016/j.cya.2015.08.004

Kaalberg, K. F. (2014). Enhancing teaching and learning through iPad integration in a clinic-based literacy
course. Doctoral  dissertation, University of Nevada, Las Vegas. Retrieved from
http://digital scholarship.unlv.edu/thesesdi ssertations/2101/

Kampov-Polevoi, J. (2010). Considerations for supporting faculty in transitioning a course to online format.
Online  Journal of Distance  Learning  Administration, 13(2). Retrieved from
https://www.westga.edu/~distance/ojdla/summer132/kampov_polevoil32.html

Kennedy, P. (2008). A guide to econometrics. John Wiley & Sons.

Kenney, J., & Newcombe, E. (2011). Adopting a blended learning approach: Challenges encountered and
lessons learned in an action research study. Journal of Asynchronous Learning Networks, 15(1), 45-57.
https://doi.org/10.24059/0lj.v15i1.182

Khin, N. C. (2021). Integration of technology in higher education in Myanmar: A review of university teachers
perceptions of barriers and supports. Technium Social Sciences Journal, 15, 89-98. Retrieved from
https://heinonline.org

Lee, H. J, & Son, J. Y. (2018). Strategies to Establish a Blended e-Learning for the Quality Education in
Traditional University. Retrieved from
https://www.researchgate.net/profile/Hye-Jung-L ee/publication/266272153 Strategies to_Establish_a Ble
nded_e-Learning_for_the Quality_Education_in_Traditional_University/links/56bdd0b608aedb6510d1902
e/Strategi es-to-Establish-a-Blended-e-L earning-for-the-Quality-Education-in-Traditional-University. pdf

Luongo, N. (2018). An examination of distance learning faculty satisfaction levels and self-perceived barriers.
Journal of Educators Online, 15(2). https.//doi.org/10.9743/j€0.2018.15.2.8

Marzilli, C., Deldlo, J., & Marmion, S. (2014). Faculty attitudes towards integrating technology and innovation.
International Journal on Integrating Technology in Education, 3(1), 1-20.
https://doi.org/10.5121/ijite.2014.3101

McVee, M. B. (2008). Teachers and teacher educators learning from new literacies and new technologies.
Teaching Education, 19(3), 197-210. https://doi.org/10.1080/10476210802250216

Meyer, K. A., & Xu, Y. J. (2009). A causal model of factors influencing faculty use of technology. Journal of
Asynchronous Learning Networks, 13(2), 57-70. https://doi.org/10.24059/0lj.v13i2.1668

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A framework for teacher
knowledge. Teachers College Record, 108(6), 1017-1054.
https://doi.org/10.1111/j.1467-9620.2006.00684.x

Morgan, H. (2013). Multimodal children’s e-books help young learners in reading. Early Childhood Education
Journal, 41(6), 477-483. https.//doi.org/10.1007/s10643-013-0575-8

Mouza, C., Karchmer-Klein, R., Nandakumar, R., Ozden, S. Y., & Hu, L. (2014). Investigating the impact of an
integrated approach to the development of preservice teachers technological pedagogical content
knowledge (TPACK). Computers & Education, 71, 206-221.
https://doi.org/10.1016/j.compedu.2013.09.020

Mushah, S., & Karsh, A. (2018). New technology adoption by business faculty in teaching: Analysing faculty
technology adoption patterns. Education Journal, 7(1), 5-15. https://doi.org/10.11648/j.edu.20180701.12

Nelson, M. J,, Voithofer, R., & Cheng, S. L. (2019). Mediating factors that influence the technology integration
practices of teacher educators. Computers & Education, 128, 330-344.
https://doi.org/10.1016/j.compedu.2018.09.023

Ottenbreit-Leftwich, A. T., Ertmer, P. A., & Tondeur, J. (2015). 7.2 Interpretation of research on technology
integration in teacher education in the USA: Preparation and current practices. In International Handbook of
Interpretation in Educational Research (pp. 1239-1262). Springer Netherlands.
https://doi.org/10.1007/978-94-017-9282-0_61

Puentedura, R. R. (2010). SAMR and TPCK: Intro to advanced practice. Retrieved from
http://hippasus.com/resources/sweden2010/SAMR_TPCK _IntroToAdvancedPractice.pdf

Setiawan, A., Mdlik, A., Suhandi, A., & Permanasari, A. (2018). Effect of higher order thinking laboratory on
the improvement of critical and creative thinking skills. IOP Conference Series. Materials Science and

13



jel.ccsenet.org Journal of Education and Learning Vol. 12, No. 3; 2023

Engineering, 306(1), 12008. https://doi.org/10.1088/1757-899X/306/1/012008

Smith, J.,, & Greene, C. (2013). Pre-service teachers use e-learning technologies to enhance their learning.
Journal of Information Technology Education, 12, 121-140. https://doi.org/10.28945/1790

Tshabalala, M., Ndeya-Ndereya, C., & van der Merwe, T. (2014). Implementing blended learning a a
developing university: Obstaclesin the way. Electronic Journal of e-Learning, 12(1), 101-110.

Voogt, J.,, & McKenney, S. (2017). TPACK in teacher education: Are we preparing teachers to use technology
for early literacy? Technology, Pedagogy and Education, 26(1), 69-83.
https://doi.org/10.1080/1475939X.2016.1174730

Wetzel, K., Buss, R., Foulger, T. S., & Lindsey, L. (2014). Infusing educational technology in teaching methods
courses. Successes and dilemmas. Journal of Digital Learning in Teacher Education, 30(3), 89-103.
https://doi.org/10.1080/21532974.2014.891877

Wooads, R., Baker, J. D., & Hopper, D. (2004). Hybrid structures: Faculty use and perception of web-based
courseware as a supplement to face-to-face instruction. The Internet and Higher Education, 7(4), 281-297.
https://doi.org/10.1016/j.iheduc.2004.09.002

Appendix A

Table Al. Survey Questions for (a) Professor Characteristics, (b) Institution Characteristics, (c) DigiLit
Technology Selection Criteriathat Professors Teach, (d) DigiLit Technology Integration Criteria that Professors
Teach, and (€) Supports and Barriersto Teaching Technology Integration

(a) Literacy Professor Characteristics

What is your academic rank? (Author, 2016; Author, 2017)
o Distinguished professor
o Full professor
0 Associate professor
0 Assistant professor
o Full time lecturer/instructor
o Part time adjunct/lecturer/instructor

What is your highest degree? (Adnan & Tondeur, 2018)
o0 Master's
o Ph.D. or Ed.D.

What is your gender identity? (Adnan & Tondeur, 2018; Author, 2016; Author, 2017)
oMale
0 Femae
o Prefer not to respond

What is your age range? (Adnan & Tondeur, 2018; Author, 2016; Author, 2017)
020-29
030-39
040-49
050-59
0 60-69
0 70 and above

How knowledgeable are you about digital literacies? (John, 2015)
0 Extremely knowledgeable
0 Very knowledgeable
0 Moderately knowledgeable
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o Slightly knowledgeable
o Not knowledgeable at all
How comfortable do you feel using multiple kinds of technologies? (Adnan & Tondeur, 2018)
0 Extremely comfortable
0 Somewhat comfortable
0 Neither comfortable nor uncomfortable
0 Somewhat uncomfortable
0 Extremely uncomfortable
(b) Ingtitution Characteristics
Whereis your institution located? (Author, 2017)
o USA
o Europe
0 Canada
o Africa
oAsia
oAustraia
o Middle East
0 South America
Isyour ingtitution... (Author, 2016; Author, 2017)
0 Urban
0 Suburban
o Rural
Isyour ingtitution... (Author, 2016; Author, 2017)
o Public
o Private
0 Both
Isyour ingtitution... (Author, 2016; Author, 2017)
o Dactora granting - High research
o Doctoral granting - Low research
0 Master’sonly
0 Undergraduate only
At what level are the students in the courses you teach? (Author, 2016; Author, 2017)
o All graduate
0 Mostly graduate
0 Equally graduate and undergraduate
0 Mostly undergraduate
0 All undergraduate
(c) DigiL it Selection Criteriathat Professors Teach (Authors, 2018)

Q2.10 Which of the following criteria do you explicitly teach your preservice/inservice teachers to analyze when
selecting digital texts or tools? (Check ALL that apply)

o Content Accuracy
o Intuitiveness
o Interactivity

15



jel.ccsenet.org Journal of Education and Learning Vol. 12, No. 3; 2023

o Text or tool quality and ability to support learning beyond what could be accomplished with paper and
pencil tools

0 None of the above
(d) DigiLit Technology Integration Criteria that Professors Teach (Authors, 2018)

Q2.11 Which of the following do you explicitly teach your preservice/inservice teachersto include in instruction
when they teach using digital texts or tools? (Check ALL that apply)

0 Model the literacy strategy or skill that is the objective of instruction (e.g., inference)

o Provide guided practice for the literacy strategy or skill that is the objective of instruction (e.g., inference)
0 Model how to use the digital text or tool features (e.g., hyperlinks or hotspots)

o Provide guided practice for how to use the digital text or tool features (e.g., hyperlinks or hotspots)

0 None of the above

(e) Supportsand Barriersto Technology I ntegration (e.g., Authors, 2017; Chittur, 2018; Folger et al., 2015;
Khin, 2021; Lee & Son, 2018; Mercader, 2019; Nelson et a., 2019; Taimalu & Luik, 2019)

Please check ALL the reasons that explain what hinders you to prepare your preservice/inservice teachers to use
technology in K-12 literacy instruction:

o Lack of time

o Limited or no access to equipment

o Limited or no access to programs and apps

o Poor internet connectivity

o Lack of knowledge about technology integration
o Lack of technical support

o Lack of professional development

o Lack of incentives for using technology

o Lack of interest in integrating technology

Please select ALL of the following that have helped you improve your use of technologies in teacher education,
and your preparation of teachersfor their integration of technology in K-12 teaching:

o Time to plan/practice integration

o Access to equipment

0 Accessto programs and apps

o Knowledge about technology integration
o Professional Devel opment

o Technical Support

o Incentives for using technology

o Interest in integrating technology
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