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Abstract 

 
 This paper is for university faculty in teacher education programs, inservice teachers, and others who 
provide training in technology integration for teachers. The focus of the paper is how to select various technologies 
for the classroom using instructional development tenets. Additionally, we will provide and explain a guide on 
technology tools selection that identifies advantages/disadvantages for each tool and their selection based on 
learning outcomes and instructional strategies. 
 

Introduction 
 

Most education programs in U.S. colleges offer courses on technology integration in the classroom. Often 
the focus on the functionality and use of various tools (Betrus, 2012). However, key to enhancing preservice 
teachers’ understanding is to provide guidance, not only on the capabilities of the technologies, but also application 
of basic instructional development (ID) principles (Davidson-Shivers & Hulon, 2013). This paper will extend this 
original discussion on ID and technology integration. 
 

Teachers and technology use 
 

Most teachers use technology tools in their classrooms on a daily basis. These technologies may be low-
tech tools, such as pen and paper or worksheets, to high-tech tools, such as blogs and mobile devices (Davidson-
Shivers & Hulon, 2013). Additionally, throughout the U.S., many PK-12 schools made financial investments in 
high-tech tools such as laptop computers, interactive whiteboards, e-readers, and so on, for teacher and student use 
(Angeli, & Valanides, 2005; Klieger, Ben-Hur, & Bar-Yossef, 2010).  Some schools also allow students to bring 
their own mobile device and laptop computer for classroom activities. Such tools, just as with other resources, help 
teachers’ instructional delivery. Although these tools and initiatives support instructional implementation, they are 
only effective in the hands of a skilled and capable teacher (Angeli, & Valanides, 2005).  Appropriate use of such 
technology, however, needs to be based on sound instructional design principles and skills rather than just on the 
features of the technology.  
 

Teacher education and technology training 
 

In most states, standard policy or regulation is for teacher education programs to require at least one course 
on technology use in the classroom (Betras, 2012; Gronseth et al. as cited in Foulger, Buss, Wetzel, & Lindsey, 
2012; Kleiner, Thomas, & Lewis as cited in Foulger et al., 2012). Currently, faculty in teacher education programs 
are tasked with preparing preservice teachers to know and use new and emerging technology tools.  However, they 
might not be familiar with latest tools available (Betrus, 2012).  
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Common practices for selecting technology tools 
 

During most technology integration courses, preservice teachers learn about a variety of new, emerging 
technology tools. The course focus often emphasizes functions and capabilities of the technology and how to 
manipulate them adequately. In other words, students examine various tools at a basic level (i.e., what it can do and 
how to use them). The information tends to be very general and does not provide adequate information on how to 
select and critically evaluate tools for a given instructional or teaching situation (Betrus, 2012; Kumar & Vigil, 
2011). Because of general information, transfer to actual classroom situations might not occur. 

This gap in transfer might exist because teacher education faculty depend on a single, and isolated, 
technology course to provide such training and may not model effective integration of technology in their own 
courses (Lim, Chai, & Churchill, 2011).  It might be further exacerbated by the fact that even though classified as 
digital natives, not all college students are familiar with or have access to various technologies (Rasmussen, 
Davidson-Shivers, & Savenye, 2011). This lack of technology use makes it difficult for such students to come up to 
speed and maintain use of technology.  
 Even when knowing about various tools, problems may occur when attempting to choose the appropriate 
one for a given instructional or learning situation. Carr-Chellman (2011) warned that selecting technology too early 
can be a mistake by novice designers; her warning could also be applied to preservice teachers. This difficulty in 
selection may be due, in part, to being enamored with the tool’s capabilities and not considering the context in which 
it will be used. It might also be due to little to no instruction on ID skills being provided (Davidson-Shivers & 
Hulon, 2013; Lim & Chai, 2008).   
 Providing information on instructional development skills have been shown to be effective for teachers. For 
example, Angeli (2005) found that those teachers, both preservice and inservice, who are trained in instructional 
development (ID) skills, are more effective at designing and developing lessons that integrate technology. 
Additionally, teachers with ID skills tend to demonstrate significantly higher teaching skills than those without such 
skills (Aytekin, AbdulAziz, Barakat, & Abdurrahman, (2012). 
    

ID skills for aligning technology with outcomes and strategies 
 

Teachers are currently using technology on a daily basis to increase productivity in the classroom (Larson 
& Lockee, 2014).  Some examples include using technology for communication (i.e. emails, class newsletters), 
grading student work, and using word processing or presentation software to create and share information with 
learners.  However, when teachers are designing and developing instruction it is important that learning outcomes 
and the selection of technology tools are aligned. Instructional designers make technology selections by analyzing 
learning outcomes (i.e. goals and objectives), learners, instructional context and content (Davidson-Shivers & 
Rasmussen, 2006; Dick & Carey, 2009; Smith & Ragan, 2005).  Based on the analysis findings, the instructional 
designer identifies the types of instructional strategies and delivery modes of the instruction. Technology or media 
selection can then be determined based on their given characteristics that best reflect the specific instructional 
strategies and delivery modes (Davidson-Shivers & Hulon, 2013).  Davidson-Shivers and Hulon also suggested that 
selecting media also must take advantages and disadvantages of a given media into consideration.  Using a slightly 
different approach, Larson and Lockee (2014) developed a four-step process to help instructional designers make 
technology selections. Their four-step examination process includes examining: 1) learners; 2) learning context, 3) 
instruction including identified strategies and pedagogy, and 4) depth and breadth of the content (Larson & Lockee, 
2014). Dick and Carey (2009) also suggested that the overall practicality of the tool may an impact the technology 
selection and, therefore, needs to be considered.   

Specific guidance on technology integration based on such ID principles needs to be provided for 
preservice teachers (Betrus, 2012; Kumar & Vigil, 2011). One principle is that any given technology tool needs to 
be congruent with the specified learning outcomes and their corresponding instructional strategies (Davidson-
Shivers & Rasmussen, 2006; Van Eck, 2006). A second principle is that for instructional or learning situations, it is 
the identified learning outcomes that drive the selection of appropriate instructional strategies and, in turn, the 
choice of these strategies drives the technology tool selection (Davidson-Shivers & Rasmussen, 2006; Smith & 
Ragan, 2005).  However, Davidson-Shivers and Hulon (2013) suggested that these basic principles be taught to 
teacher education instructors so that they are able to identify and select technology for their own classroom use. 
Davidson-Shivers & Hulon also presented a table of about high and low technology that could be used in instruction.  
 As an extension of Davidson-Shivers and Hulon’s (2013) work, our current guide focuses on learning 
outcomes* and corresponding instructional strategies for technology selection (see Table 1). Also included are the 
optimal low- and high-technology tools for each outcome are included and advantages and disadvantages of using 
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each tool within an instructional situation. The purpose of this guide is to help alleviate some of errors (i.e., selecting 
technology too early or making an inappropriate media choice), that novice users might make when selecting media. 
 

Table 1: A Guide to Select Technology Tools for Classroom Use. 
Learning 
outcomes 

Instructional 
Strategies 

Types of       
Technology Tool 

Tool 
Advantages 

Tool 
Disadvantages 

Verbal 
information: 
Declarative 
knowledge or 
knowing what  
 
Examples: 
State all letters in 
the alphabet 
 
Name the 50 U.S. 
state capitals  
 
List Nine Events 
of Instruction 
 
 

Direct 
instruction with 
feedback 
Teacher / 
Student  
presentations 
Displays  
Practice  
 

LOW 
Chalk- & white boards  
PowerPoint slide show,  
Paper worksheets, Drill 
& practice  
Board games or like 
activities 
 
HIGH 
Presentation software 
(i.e., SMART notebook, 
Prezi, Slideshare, 
Google Docs, Keynote) 
E-games and activities 

Ease of use 
Affordable 
Readily 
available 
 
 
 
 
Allow for 
reusability when 
applicable 
 
 
 
 

If used too often 
can be boring 
 
 
 
 
 
 
Initial cost and 
maintenance 
Expense of 
equipment & 
software 
 
Licensure of 
software & 
equipment for 
entire classroom 
use 

Intellectual 
Skills: 
Procedural 
knowledge or 
knowing how 
 
Discrimination: 
comparison of 
items by 
attributes 
 
Example: 
Recognize 
different sounds 
as same or 
different. 
 
Match paint 
colors 
 

Demonstrations 
Presentations 
Discovery 
learning 
 
 
Discrimination: 
Comparison 
activities 
 
 
 
 

 
 
 
 
 
 
Discrimination: 
LOW 
Worksheets to make 
comparisons of 
like/different items 
Match Games that 
require object 
comparisons 
 
HIGH 
e-games for  matching 
like items 
 
 

 
 
 
 
 
 
Discrimination: 
Economical 
Availability 
Can be 
interesting while 
learning 
 
 
Economical  
Variety of 
games can be 
found online 
Immediate 
feedback during 
games 
 
 

 
 
 
 
 
 
Discrimination: 
 
Lack of 
immediate 
feedback 
 
 
 
 
May focus on 
winning rather 
than learning 
outcome 
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Intellectual 
Skills: 
Procedural 
knowledge or 
knowing how 
 
 
Concrete 
concepts: 
identify & name 
tangible items by 
commonalities 
 
Examples: 
Identify birds by 
their 
classification 
characteristics 
 
 
Defined 
concepts: classify 
abstractions by 
meanings 
 
Example: 
Classify 
democratic 
governments 
correctly 
 
 

 
 
 
 
 
 
 
Concepts: 
Discovery 
Learning 
Identifying or 
Classifying 
activities into 
like groups by 
tangible or 
intangible  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Concepts: 
LOW 
Manipulatives 
Visual displays of 
concepts 
 
 
HIGH 
Virtual manipulatives 
(ihttp://nlvm.usu.edu/en/
nav/vlibrary.html)  
Virtual manipulative 
apps on iTunes 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Concepts: 
Students are 
able to visually 
represent 
abstract 
concepts 
 
Inexpensive  
Digital natives 
are familiar with 
using mobile 
devices  
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Concepts: 
Can be expensive  
 
 
 
 
Access to 
computers/mobile 
devices may not 
be equal for all 
students 
 
 
 
 
 
 
 
 
 
 

Intellectual 
Skills: 
Procedural 
knowledge or 
knowing how 
 
Rule-using: 
 Apply lower-
order declarative 
& procedural 
knowledge 
 
Examples:  
Apply correct 
formula to solve 
algebra problems 
 
Write a short 
story with correct 
grammar and 
punctuation  
 
 

 
 
 
 
 
 
Rule-using: 
Direct-
Instruction  
or Demos. 
Applications 
Worked 
Examples 
Question & 
Answer  
Activities 
Practice 
 
 
 
 
 

 
 
 
 
 
 
Rule-using: 
LOW 
Paper/pencil 
Class discussions 
Partner talk 
 
HIGH 
Interactive response 
systems (i.e. 
“Clickers”) 
Interactive polling 
websites 
(polleverywhere.com; 
Socrative) 
 
 
 

 
 
 
 
 
 
Rule-using: 
Easy access 
Inexpensive 
 
 
 
 
Immediate 
feedback to 
students and 
teacher 
 
 
 
 

 
 
 
 
 
 
Rule-using: 
Lack of 
quantitative data 
with class 
discussions and 
partner talk 
 
Requires training 
for faculty 
Can be expensive 
Mobile devices 
and additional 
hardware needed 
Compatibility 
issues across 
campus or district 
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Intellectual 
Skills: 
Procedural 
knowledge or 
knowing how 
 
Higher-order (H-
O) rules:  
assess complex 
problem 
situations & 
apply concepts/ 
lower order rules 
to solve 
 
Example: 
Generate an 
environmentally 
sound solution for 
rain run-offs into 
underground 
water sources 
 
Develop a lesson 
in your content 
area & for your 
students 

 
 
 
 
 
 
H-O rules: 
Problem-based 
learning 
Discussion 
Collaborative or 
team-based 
learning 
 

 
 
 
 
 
 
H-O rules: 
LOW 
Paper-based or video-
based case studies 
In class assignments on  
complex problems 
 
 
 
 
 
 
 
 
 
HIGH 
Web-based case studies 
 
eGames 
 
 

 
 
 
 
 
 
H-O  rules: 
 
Easily available 
Classroom 
allows  
  for F2F team 
   meetings 
Allows 
instructor to 
guide, direct & 
provide 
feedback to  all 
students 
simultaneously 
 
 
Could be 
interactive and 
dynamic with 
author of case 
 

 
 
 
 
 
 
H-O rules:   
 
Feedback on 
proposed 
solutions might be 
incomplete or lack  
details about case. 
 
Time limitations 
for classroom 
activity 
 
 
 
 
 
Expense 
Accessibility to 
equipment & 
software 
 

Cognitive 
strategies:  
Monitor & 
control own 
cognitive 
processes; 
learning 
strategies; 
metacognitive 
strategies 
 
Examples: 
Adopt positive 
self-talk 
Self-check for 
understanding of 
concepts 
presented 

Lecture 
Demonstration 
on when, how & 
where 
appropriate use 
Graphic 
organizers 

LOW 
Paper/pencil  
Word documents, data 
or spread sheets 
 
HIGH 
Mind mapping software 
(i.e. Inspiration, 
Mindomo, Microsoft 
Word or PowerPoint, 
Apple Pages) 

 
Inexpensive 
Readily 
available 
 
 
 
Using mind-
mapping 
software helps 
students work 
toward digital 
literacy 

 
Assisting students 
in developing 
cognitive 
strategies & their 
knowing when 
and how to use is 
lengthy process  
 
 
 
Not always 
available  
 
Some faculty 
training needed to 
become proficient 
with software 
tools 
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Adapted from Clark & Sunhee, 2005; Davidson-Shivers & Hulon, 2013; Davidson-Shivers & Rasmussen, 2006.   
 
 

Summary 
 

Although technology selection is a part of developing and implementing effective instruction, it should be 
done in conjunction with presenting effective classroom application in a more specific manner. One way is to 
provide guidance to preservice teachers on selecting technology in coordination with aligning these tools with 
specific learning outcomes and instructional strategies. Such understanding could lead these teachers-in-training to 
not only make appropriate technology choices in congruence with their learning outcomes and instructional strategy 
choices, but also make their lessons and teaching more effective.  Our guide might be a first step in assisting faculty, 
along with their students, in making decisions about the appropriate use of technology for any given instructional or 
teaching situation.  
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Attitude:  
Personal actions 
of choice to 
exhibit 
 
Examples: 
Choose to count 
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Role Playing 
Case studies 
Discussions  
Dramatizations 
 

LOW 
Paper scripts, books or 
readings 
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Available 
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