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Abstract

 This project presents effective strategies for integrating information and communication 

tools (ICTs) within a class. Three major goals that suggest effective implementation of ICTs are, 

enhancing education by meeting the needs of different learners, facilitating higher levels of 

learning, and increasing computer literacy skills. Findings from scholarly articles provided a 

foundation of methods, principles, and strategies in meeting these goals using ICTs. 

Implementation of integrating ICTs will be shown with an example computer technology course 

to demonstrate effective strategies.

 This example course will be used to present effective strategies that are supported by 

findings from previous research and will include example learning modules located on a learning 

management system and routine procedures. The content within the example course will revolve 

around teaching students computer applications though this subject is not relevant towards 

meeting any goals for effective implementation if integrating ICTs. This is to suggest that 

another subject, such as science, can be replaced with teaching computer technology. The main 

focus within this example course should be on the tools, methods, and procedures of teaching 

and learning with ICTs and how they are used to enhance the learning environment of this 

course. 

 The ICTs used in meeting the goals of meeting the needs of different learners, facilitating 

high levels of learning, and increasing computer literacy skills are Schoology.com, Google Docs, 

Prezi, and Apple Remote Desktop. These ICTs where chosen based on findings from previous 

research, observation of trending applications, effectiveness of communication and information 

management, and potential relevance for the future uses. 
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Project Introduction and Research Questions

Information and Communication Tools (ICT) have become an integral part of many  

personal and professional lives yet it is seen as an alternative way of learning and teaching within 

secondary education. Some educators may still be asking, “Does technology enhance 

education?”, while researchers suggest that teachers should be asking, “How can technology be 

integrated into education?” Parents, schools, employers and the wider community expect 

educators to prepare students with computer literacy skills especially as these skills become 

essential to succeeding in higher education and the work force. As technology advances and 

more resources become available, teachers are now faced with the challenge of redesigning their 

instructional methodologies to prepare students with 21st Century computer literacy skills 

expected in the real world but many of them lack professional development.

For this project, I am proposing to research and design learning modules that will 

exemplify effective teaching strategies using technology, specifically ICTs, in a classroom. These 

learning modules will be supported by educational methodologies, theories, and strategies to 

assure that ICTs are being used to accommodate different learning styles, facilitate higher levels 

of learning, and enhance computer literacy. The subject that the research will be applied to in this 

project is for a basic 8th grade computer course. Although the content being taught is related to 

using a computer application, the research will focus mainly on the integration of ICTs used to 

teach this content. Below are questions that will guide my research.

1. What methods, theories, and principles can be applied to effectively integrate technology 

into teaching?

a. How can ICT be used to support different learning styles?
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b. How can ICT be used to facilitate higher levels of learning?

c. How can ICT be used to enhance computer literacy?

2. What are effective strategies for teaching computer technology?

3. What are effective strategies for integrating ICT into classrooms?

 

 The question, “What methods, theories, and principles can be applied to effectively 

integrate technology into teaching?”, is worth investigating due to it’s absence in education. 

Technology, especially Information and Communication Tools have changed the way students in 

higher education, workers in the professional field, and the wider community use information 

and communicate. This has raised expectations for primary and secondary school educators to 

prepare students with computer literacy skills. Research shows that students fall short of meeting 

exceptions for higher education and work. Secondary schools that can’t provide classrooms with 

ICTs are behind in using modern day skills and practices but this also true for schools that 

provide ICT’s with inefficient integration methods. In any case, teachers have the responsibility 

to efficiently integrate ICTs into classrooms if they plan to prepare students for the future. 

Researching this question will aid in finding teaching and learning methods using ICTs.

 Integrating effective uses with ICTs for teaching and learning requires teachers to 

redesign their teaching methodologies. ICTs provide possibilities that never existed in the past 

yet are ubiquitous today and continually growing outside classrooms. To effectively integrate 

technology, teachers need to find different teaching and learning methods while obtaining the 

same if not additional learning goals. Specific questions such as, “How can ICT be used to 

support different learning styles?”, “How can ICT be used to facilitate higher levels of 
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learning?”, and “How can ICT be used to prepare students with computer literacy?”, focus on 

methods that can be used to meet classroom standards and student performances. 

 Researching the question, “What are effective teaching strategies for teaching computer 

technology?”, will provide insight on what works in teaching and learning for the content area 

that I will be using for my project. The example content is not the main focus and could even be 

substituted with Math, Science, or any other subject. The intention of this research is not to 

suggest teaching Computer Technology, rather, It is to find effective ways of integrating 

computer technology to enhance learning while preparing students with computer literacy skills. 

Researching Computer Technology as the main content of a course will provide a broader  

perspective on how to effectively integrate ICTs into a classroom as ICTs fall under the category 

of computer technology. 

 Finally, the main research question, “What are effective strategies for integrating ICT into 

classrooms?”, will guide the search for finding solutions to the problem statement. Secondary 

educators are expected to incorporate ICTs into classrooms to prepare their students with 21st 

Century computer literacy skills yet many of them lack professional training. As technology 

advances and more ICT resources become available, higher education institutions and 

workplaces expect students to have competent computer literacy skills. The goal of this project is 

to research and design learning modules that will exemplify effective teaching and learning 

strategies using ICT tools.
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Relevant Studies

Computer Literacy

Computer Literacy Expectations

 As we depend more on technology, computer literacy is an essential skill that is expected 

from parents, higher education institutions, employers, and the wider community. (Duncan-

Howell, 2012; Harris, 2010; Jackson, Gaudet, McDaniel, & Brammer, 2009; Stuart, 2011; 

Sulaiman, Sulaiman, & Wei Hui, 2011) Although many students today are immersed with 

technology, the term computer literacy in this project refers to computer skills used in higher 

education and professional settings. The revolution of information of the 21st Century requires 

different sets of skills and attributes needed in the workforce. As information becomes more 

accessible to everyone, digital competence, confidence and critical thinking skills of using 

information and communication tools (ICTs) are expected in the workforce. (Duncan-Howell, 

2012) Furthermore, there is need for critical thinkers capable of using technology to adapt, 

evolve, participate and willing to meet challenges in the global economy of the 21st 

century.” (Sulaiman, Sulaiman, & Wei Hui, 2011, p.1146) As technology becomes more 

prevalent in education, the expectations of students’ researching and problem solving skills will 

rise concurrently with those in the workforce. (Jackson, Gaudet, McDaniel, & Brammer, 2009)

 Stuart (2011) suggests that practices and expectations in the workforce match those in 

education. “A School, like any service-oriented business or organization, is a complex web of 

priorities, agendas, projects and outcomes that are achieved via interactions between the people 

associated with the organization. The way these complex and diverse relationships are managed 

determines the connection, value and commitment given to the organization, with the efficiency 
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of relationship management determining the quality and quantity of organizational 

outcomes.” (p.25) Hoerr (2000) suggested that, as technology improved the way we people think 

and live that it was only a matter of time that this would effect education. (p.3 as cited in 

Jackson, Gaudet, McDaniel, & Brammer, 2009) The integration of technology within education 

is essential to many schools around the world including the British Educational Communications 

and Technology Agency which has identified the importance of learning how to use information 

and communication tools to ensure “workforce-readiness”. (BECTA, 2009, p.12 as cited in 

Duncan-Howell, 2012) It is imperative that educators provide learning experience that will 

engage students to research, formulate, and solve real life problems to gain interests and skills 

relevant to their futures.

Computer Literacy Deficiency

 Despite the ubiquitous access to Information and Communication Tools, there has been a 

noticeable deficiency in computer literacy skills for higher education institutions and the 

workforce. (Duncan-Howell, 2012; Rogers & Wallace, 2011; Terrell, Richardson, & Hamilton, 

2011) The deficiency can be a result of lack of training and the misconception that skills and 

abilities gained from personal use of ICTs to be sufficient. (Rogers & Wallace, 2011) Kay (2012) 

found that students viewed Wed-Based Learning Tools (WBLTs) as “just another interactive 

interface in a long list of Internet tools used on a daily basis.” (p.98) However, Wetzel (1993) 

found that personal use of technology did not transfer to skills of using technology in education. 

(Rogers & Wallace, 2011)  Although ‘digital natives’, those born in the 1980s, are already 

computer literate with web technologies, the depth of their use of technology do not meet the 

skills needed for educational and professional settings (Rogers & Wallace, 2011)  “It is becoming 
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apparent that the digital competency of students engaged in higher education programs are not 

high as anticipated. Digital fluency is largely confined to their personal lives, rather than their 

academic or professional lives.” (Duncan-Howell, 2012, p.838)  Terrell, Richardson, & Hamilton 

(2011) suggest that the use of personal web technologies should only be a foundation to teaching 

effective use of ICT rather than assume true competency.

The Impact of Computer Technology in Education

 Computer technology, especially the Internet, has changed the way we interact, share 

information, and manage data. Advancements such as Web 2.0 gave regular users of the Internet 

the ability to publish information on web-based applications such as blogs, wikis, social 

networking tools, newsfeeds, and other multimedia services. (Terrell, Richardson, & Hamilton, 

2011) Technology is ubiquitous in many of our personal lives and is in the process of changing 

the way teaching and learning takes place at all levels of education. (Harris, 2010; Jackson, 

Gaudet, McDaniel, & Brammer, 2009; Lightle, 2011; Rogers & Wallace, 2011; Valiande & 

Tarman, 2011) Harris (2010) notes that with  the “explosion of Web connectivity and 

increasingly complex tools for handling information, the only valid tasks we can ask of our 

students are evaluation (of non-statistical inputs) and creation of original work.” He suggests that 

there is no point in making students memorize facts when information can simply be found using 

search engines; “Google trumping human memory”. (p.14) Valiande & Tarman (2011) suggests 

that, “Working individually with computers promotes the development of skills and dexterities 

for individual construction of knowledge that constitute one of the main targets of modern 

schooling.” (p.178) 
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 Lightle (2011) reported that teachers that integrated technology into their classrooms 

found students applying their knowledge to solving problems, taking ownership of their own 

learning, and were more motivated to learn. In addition to gaining critical thinking skills, 

students developed communication skills through collaboration with 21st-century tools. (p.6) 

The use of Web-based Learning Tools (WBLT) provides a student-centered learning environment 

in which students can gain knowledge through a variety of different methods (Jackson, Gaudet, 

McDaniel, & Brammer, 2009) while interacting with their peers. McCoy’s research in the 1990’s 

found that the use of technology in this type of learning environment yielded the greatest impact 

on student achievement (1999, p.31 as cited in Rogers & Wallace, 2011). By enabling self-

centered learning, teachers are also able to focus on students that are in need of extra help thus 

changing traditional lecturing courses into a facilitated work environment where teachers can 

easily monitor progress and evaluate students. (Valiande & Tarman, 2011, p.177)

Challenges of Integrating Computer Technology into Classrooms

Student Perspectives

 Kay (2012) found that Information and Communication Tools (ICT) have become 

ubiquitous as to become gender neutral among ‘digital natives’. One difference in perception of 

using ICT was found based on age. Younger students viewed technology as entertainment 

whereas high school students viewed technology more seriously for school but all viewed 

learning with technology the same with respect to learning, engagement and overall design. (p.

98)  Lightle (2011) also found that students regardless of demographics showed interest in 
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learning with technology such as Web 2.0 tools that allowed for collaboration, innovation, and 

individual exploration. (p.6) 

 Major differences in perspective correlated with students’ comfort level of using 

computer technology. Kay (2011) found that students’ perspectives of using ICT or Web based 

Learning Tools (WBLT) varied depending on the difficulty level of the course that they were 

taking and vice-versa. Students not comfortable using technology may reflect frustration towards 

learning content and student that struggle in a subject area may reflect frustration towards using 

technology in the classroom. It is suggested that individual differences and WBLTs be examined 

carefully before integrating them in learning environments.

Teacher Perspectives

 The lack of professional development and access to technology are two major barriers 

that teachers face when trying to integrate technology into classrooms. (Lightle, 2011; Rogers & 

Wallace, 2011) “Schools are rarely adequately funded and buying technology only happens at the 

expense of purchasing other materials or increasing salaries." (Hoerr, 2000, p.1 as cited in 

Jackson, Gaudet, McDaniel, & Brammer, 2009) “According to teachers there is a need for the 

development of educational software that will provide students with feedback on their work so 

that they can reconstruct previous misconceptions on prior knowledge and construct new 

knowledge.” (Valiande & Tarman, 2011, p.179) Furthermore, even if teachers gained access to 

these technical resources, many lack professional development to use technology within their 

classrooms.

 Now that ICT and WBLT have become more available, educators face the challenge of 

finding effective teaching strategies to keep up with the latest advancements in technology and 
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meet expectations for higher education. (Duncan-Howell, 2012, p.827) “Nowadays, instructional 

technology, particularly the use of computer, software, and internet application has became so 

widespread in schools and their uses have expanded dramatically that many teachers now think 

about its implications on instructional practices. Instructional technology has brought about 

changes in the instructional methodologies.”  (Sulaiman, Sulaiman, & Wei Hui, 2011, p.1146) 

Teachers need to move beyond traditional teaching methods, such as using textbooks, and 

consider the implications of their instructional practices. Valiande and Tarman (2011) suggest 

that the focus in education is no longer a question of whether the uses of ICTs are effective rather 

how ICTs can be used to enhance learning and prepare student to be computer literate for higher 

education and the workforce. 

Methods, Principles, and Strategies

 Bloom’s Taxonomy is one of the most well known methodologies among educators. In 

2000, Anderson and Krathwohl revised Bloom’s taxonomy by converting learning objectives 

from nouns of what students obtained during the learning process into actions of what students 

do during a learning process. Andrew Churches took Anderson’s revision of Bloom’s taxonomy 

and categorized key action words and technology related actions that supported each of the 

learning principles. (Churches, 2008) [Figure 1] Churches focused on the skills and actions that 

teachers want to facilitate in their students’ learning while implementing 21st-century skills. 

Teachers can choose a level of learning they want to facilitate and then use Bloom’s Digital 

Taxonomy to find methods in which technology can be used to fulfill that learning process. 

(Churches, 2008; Lightle, 2011)
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[Figure 1] Bloom's Digital Taxonomy Summary Map (Churches, 2009)

 

 A less popular but equally important theory is Howard Gardner's Theory of Multiple 

Intelligences. Howard Gardner, a professor of education at Harvard University, believed that 

there were many types of Intelligences and suggested "several other ways in which the material 

might be presented to facilitate effective learning" (Armstrong, 2000, p.2 as cited in Valiande & 

Tarman, 2011) Before using technology to enhance learning, it is important to evaluate how 

students learn best. (Jackson, Gaudet, McDaniel, & Brammer, 2009) Technology has the ability 

to connect with different types of learners but this can only work when teachers focus on how to 

use technology in order to meet different learning styles of students’ before integrating the 

technology. (Valiande & Tarman, 2011) Using the Theory of Multiple Intelligences as a guide to 
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how to use technology in classrooms will enhance teaching and learning with technology by 

meeting the needs of diverse learners. (Jackson, Gaudet, McDaniel, & Brammer, 2009)

 Studies have shown that technology can be used to meet the needs of various learning 

differences when first determining learning differences. “Integrating technology and multiple 

intelligences into...instruction not only individualizes the education and approaches curriculum 

content through multiple entry points but also encourages students to take control of their own 

learning...” (Sulaiman, Sulaiman, & Wei Hui, 2011, p.1150) Valiande and Tarman (2011) state 

that “Implementation of ICTs according to teachers can accommodate differentiated teaching in 

an effective way since it allows students to work according to their readiness level, their own 

work pace, their learning profile, and their interests.” (p.178)

Teaching and Learning Computer Technology 

Ineffective Strategies

 Studies have shown that basic computer courses that focus solely on learning how to use 

software are ineffective. (Rogers & Wallace, 2011) Introduction to Computing courses at 

universities tend to focus on factual knowledge of using computer technology and assessments to 

gauge learning of computing tools. Although this way of teaching provided structured courses 

with scalable measures of learning, Grenci suggests that these methods had flaws. (2013, p.75) 

“Although some might argue that the purpose of an introductory computing course is to focus on 

lower level factual and/or procedural knowledge, it is the lack of emphasis on the higher-level 

knowledge that has created an arguably problematic course...”(p.76) Research has suggested 

infusing technology within a subject as to encourage students to use technology in creating 
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content. “Several studies have shown that a stand-alone course only develops basic computer 

skills and does not prepare educators to use technology in a variety of instructional settings. 

These studies have recommended the infusion of technology throughout education courses and 

the provision of technology-rich field placements.” (Handler, 1993; Wetzel, 1993; Redman & 

Kotrlik 2009 as cited in Rogers & Wallace, 2011, p.34) Educators should not think about what 

schools have to gain from technology, but should focus on how to meet the needs of a new 

generation of learners.These learners have grown up in a technological society. ”(Jackson, 

Gaudet, McDaniel, & Brammer, 2009, p.76) The problem is not the lack of computer use among 

students rather it is the lack of knowing how to use technology efficiently.  

Effective Strategies

 In order to effectively teach computer literacy, researchers suggest a constructivist 

learning approach where students focus on creating using technology rather than memorizing or 

remembering how to use technology. In a web 2.0 course, Terrell, Richardson, and Hamilton 

(2011) taught students how to use a blog by having them document and reflect what they learned 

into their own blogs. They suggested that students posting in blogs provided evidence of their 

progress toward developing the skills, knowledge and attributes required by information 

professionals. (p.847) Furthermore, they suggested that this type of learning directly linked to the 

knowledge in which the technology was in context of. (p.860) Valiande and Tarman (2011) state 

that the theory of constructivism teaches students how to learn by being actively involved. (p.

170) “Students’ active involvement will allow them to analyze the content they are working and 

at the same time promote and facilitate the organization and representation of their cognitive 

structures.” (p.174) This approach to learning is more effective by preparing students to be 
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computer literate and obtain skills in which technology can be used in their particular fields. 

Jackson, Gaudet, McDaniel, and Brammer (2009) suggest that the learning of technology has 

little value unless it is infused into classrooms. (p.76) When technology is being used in context 

of a specific area, students learn how to use it effectively though creation rather than 

memorization.

 The learning of computer technology is trivial if the main priority is to master a program 

rather than learn how it can be used as a tool. By providing context with learning computer 

concepts, students are able to learn “concepts relevant to organizing, analyzing, summarizing, 

and presenting information with the assistance of computer software applications.” (Grenci, 

2013, p.72) In addition to higher level of learning with computer concepts, students gain insight 

on how technology can be used in a particular context. Although there are added skills and 

knowledge learned, the main goal in providing context is to encourage higher level thinking with 

technology and teach students how to effectively apply technology. By doing this, students 

become critical thinkers by utilizing technology in finding information, solving problems, and 

ultimately taking ownership over their learning. (Grenci, 2013; Valiande and Tarman, 2011)

Conclusions From Relevant Studies

 Computer technology has become ubiquitous in many personal, academic, and professional 

lives yet computing skills are lacking among students. Research has shown that the need for 

effective uses of technology are essential to succeeding in higher education and the work force. 

These are the same fields that are noticing a lack of “true” computer literacy skills. The notion 

that “digital natives”, young people that have grown up with information technology, are 
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computer literate is a misconception. Research has shown that personal use of technology fails to 

meet computer literacy skills expected in professional fields. Using technology in classrooms to 

enhance education is not new but ICTs are changing the way we communicate and share 

information. Secondary educators need to prepare students with effective skills in using ICTs if 

they are to prepare students for the real world.

 There are two major challenges in integrating ICTs into classrooms. First is obtaining 

necessary hardware, software, and services and second is professional development on using 

ICTs efficiently. Technology has become ubiquitous in higher education and professional fields 

and should be in high schools in order for students to be computer literate by the time they 

graduate. It is important to note that schools that have technology are no more efficient with 

technology alone. How technology is used is an essential factor in determining whether it 

benefits learning environments and should be carefully planned before being integrated.

 Research has shown that there is little impact of using technology for learning based on 

gender and race among ‘digital natives’ though some students could have negative perspectives 

towards using technology when having difficulty learning in weak subject areas. Furthermore, 

students could have negative  perspectives on subject areas when having difficulty using 

technology to learn. A balance of how much integration of technology may vary depending on 

learning objectives set by teachers.

    Some learning principles found in education are Bloom’s Digital Taxonomy and Howard 

Gardner's Theory of Multiple Intelligences. According to research, the methods in which 

educators design and implement technology into classrooms is vital to its effectiveness. Bloom’s 

Digital Taxonomy provides a pyramid structure of lower order thinking skills to higher order 
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thinking skills, similarly from Bloom’s original taxonomy, and ranks the level of learning based 

on students’ actions, similarly to Anderson’s revision of Bloom’s taxonomy. Bloom’s Digital 

Taxonomy’s includes added technical verbs for learning. This taxonomy is insightful for 

educators in determining what students can do with technology and the level of learning that is 

being conducted with each action. 

 Another theory that has been integrated into designing effective integration of technology is 

Howard Gardner's Theory of Multiple Intelligences. This theory is not specific to technology but 

has been used in designing effective uses of technology. A major goal in effective teaching is 

meeting the needs of different learners. ICTs provide the ability to make information more 

accessible and more efficient in delivering multiple forms of learning opportunities. It is 

suggested by researchers not to attempt meeting all of the learning styles in a single lesson. This 

can be overwhelming for students and counterintuitive to meeting learning objectives. It is 

suggested that teaching strategies be implemented naturally.

 Studies show that strategies used in traditional computer courses for higher education 

proved to be ineffective. Traditional computer courses focused on how applications worked in 

logical methods that relied mainly on memorization and procedure. This form of learning only 

allowed students to experience computing at lower levels of learning. Multiple studies have 

suggested teaching computing skills in context of particular subjects. The use of technology in 

context of a particular area would provide students with experiences of computing in meeting 

larger goals. These goals would allow students to learn how technology can be used in context of 

creating solutions to problems thus would promote higher levels of learning and provide students 

experience using computers in specific fields. Facilitating the use of computer technology in 
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context allows for higher levels of learning, added experience of using technology in specific 

subject areas, and ultimately increases computer literacy skills. 

Project Design

 This project will show effective strategies for integrating ICTs in an example course. This 

will include examples of hardware, software, information and communication tools, routine 

procedures, and learning modules. The example learning modules will cover the content of 

digital imaging in an 8th grade computer course. The learning modules are used only as a 

foundation in which ICTs revolve around in enhancing the learning environment and should not 

be perceived as a strategy for effective ICT integration. It is also important to note that the 

computer application being taught is not an ICT. Three goals are used to determine effective 

integration of ICTs which are the ability to use ICTs to meet the needs of different learners, 

facilitate higher levels of learning, and increase computer literacy skills among students. Each 

example learning module will include how ICT’s are used to achieve the three major goals and 

how they support methods found in related studies.

 In order to effectively integrate ICTs into a classroom learning environment, it is 

imperative that teachers plan clear goals and objectives for using ICTs prior to implementing 

them. Lack of planning can result in an ineffective learning environment and become 

counterproductive. Meeting the needs of different learners, facilitating higher levels of learning, 

and increasing computer literacy skills among students are suggested goals that build a stronger 

learning environment and prepare students with skills needed for the future. Methods using 

Gardner's theory of multiple intelligences, Bloom's Digital Taxonomy, and applying technology 
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in context with a course will provide guidance in determining effective strategies of integrating 

ICTs. Finally the strategies for integrating ICTs will be discussed in detail in the following 

section.

Implementation and Evaluation

Goals set for meeting 
effective integration of ICTs

Methods supported by 
related studies

Strategy for ICT integration

Using ICTs to meet different 
learning needs

Using Gardner’s theory of 
multiple intelligences

Use ICTs to deliver different 
ways of teaching and learning

Using ICTs to facilitate 
higher levels of learning

Using Bloom’s Digital 
Taxonomy

Use ICTs to facilitate 
collaboration and 
communication between 
teacher and student

Using ICTs to increase 
computer literacy

Using technology in context 
with the course

Use and have students use 
ICTs within the course

[Chart: Effective Strategies for Integrating ICTs]

Overview

 The implementation of effective strategies using ICTs will be presented through routine 

procedures. The example learning modules will cover the content of digital imaging in an 8th 

grade computer course at a school where 8th grade is apart of high school. All strategies will be 

supported by methods found in previous related studies and provide explanation of how they 

meet the goals that determine effective integration.

 The example course involves the use of four major information and communication tools: 

Schoology.com, Google Docs, Prezi.com, and Apple Remote Desktop. Schoology is a learning 

management system (LMS) with social networking services (SNS) and is used by students to 
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retrieve course contents, take assessments, participate in discussions and submit assignments. 

Google Docs is a web-based word-processing application. Prezi is a web-based presentation 

application. Apple Remote Desktop is network application used  by teachers to view students’ 

computer screens and share computer screens onto students’ screens. These applications allow 

teachers and students the ability to communicate and share information.

 The implementation process will use Bloom’s Digital Taxonomy, ideas from Howard 

Gardner's Theory of Multiple Intelligences, and a constructivist learning approach as ICTs are 

integrated into the classroom. The setting in which learning modules take place is in a computer 

lab where each student is stationed at a desktop and all the ICTs mentioned above are available. 

In the very beginning of class, students are immediately introduced to the ICTs, basic computer 

functions and sign-up for Schoology.com, Google.com and Prezi.com. There is a lot of 

information that is briefly presented to students in the beginning. After accounts are created, 

students are quickly introduced to course routines in which students will immediately begin 

using ICTs. The following is a general list of the routines that will take place in each learning 

module:

1. Students retrieve notes written on a Google Doc located on Schoology.com

a. Notes are lists of guiding and essential questions pertaining to the lesson

2. Students make a copy of the notes into their Google Drive

3. The instructor and students answer the questions on the notes together as a class

4. The instructor uses Apple Remote Desktop to demonstrate concepts from the notes 

5. The instructor demonstrates the practice task

6. The instructor assigns a practice task to students

7. Students post their practice files and evaluate each other

8. The instructor will go over the practice

9. The instructor gives an overview and assigns a project

18



10. Students complete the assignment and then complete a write-up of procedures for the 

assignment using Google Docs

11. Students submit assignments and write-ups into Schoology.com

12.  Students participate in discussions posted in Schoology.com

13.  Students take an online assessment

14.  Students add their write-up and projects onto a Prezi Portfolio in the form of steps

To clearly convey these strategies of integrating ICTs, a Prezi presentation will be presented. The 

final project artifact will be nested in a website containing example modules, a Prezi 

presentation, and this document supporting effective strategies for integrating ICTs.

Strategies for Meeting Different Learning Needs

 The method of using Howard Gardner's Theory of Multiple Intelligences will be used to 

guide the use of ICTs to meet the needs of different learners. Of the nine intelligences, linguistic, 

logical, bodily, spatial, and interpersonal are addressed as they are most practical for this course. 

Linguistic intelligence is the ability to use verbal and written language and is justified as being 

met when students use ICTs to read or write. Logical intelligence is the ability to understand 

principles of an objective system and is justified as being met when students use ICTs to navigate 

and or carryon step by step procedures in completing tasks. Bodily intelligence is the ability use 

body parts such as hands or tools to solve problems and or make things and is justified as being 

met when students use ICTs to design and create solutions to assigned tasks. Spatial intelligence 

is the ability to represent and visualize a spatial world internally in the mind and is justified as 

being met when students navigate within ICTs to accomplish tasks and or organize information. 

Interpersonal intelligence is the ability to communicate and understand other people and is 
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justified as being met when ICTs are used to convey information from teacher to student, student 

to teacher, or student to student. The strategies used to meet these different learning intelligences 

involve the use of Schoology.com, Google Docs, Prezi, and Apple Remote Desktop. Below is a 

chart that shows the different learning styles that are met within the routine procedures 

mentioned above.

Procedure ICT(s) Used Intelligence(s) Met

Students retrieve notes 
written on a Google Doc 
located on Schoology.com

Schoology.com
Google Docs

Logical
Spatial

Students make a copy of the 
notes into their Google Drive

Google Docs Logical

The instructor and students 
answer the questions on the 
notes together as a class

Google Docs Linguistic
Logical
Interpersonal

The instructor uses Apple 
Remote Desktop to 
demonstrate concepts from 
the notes 

Apple Remote Desktop Linguistic
Interpersonal

The instructor demonstrates 
the practice task

Apple Remote Desktop Linguistic
Interpersonal

The instructor assigns a 
practice task to students

Google Docs
Apple Remote Desktop

Bodily

Students post their practice 
files and evaluate each other

Schoology.com Linguistic
Spatial
Interpersonal

The instructor reviews the 
practice to the class

Schoology.com
Apple Remote Desktop

Linguistic
Logical
Interpersonal

The instructor gives an 
overview and assigns a 
project

Google Docs
Apple Remote Desktop

Linguistic
Interpersonal
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Procedure ICT(s) Used Intelligence(s) Met

Students complete the project 
and then complete a write-up 
of procedures for the project 
using Google Docs

Google Docs Linguistic
Logical
Bodily
Spatial

Students submit their project 
and write-up into 
Schoology.com

Google Docs
Schoology.com

Logical
Spatial

Students take an online 
assessment

Schoology.com Linguistic
Logical
Spatial

Students add their write-up 
and project onto their Prezi 
Portfolio in the form of steps

Google Docs
Prezi.com

Linguistic
Logical
Bodily
Spatial

Students submit a link of 
their Prezi Portfolio onto 
Schoology.com

Prezi.com
Schoology.com

Logical
Spatial

Strategies for Facilitating Higher Levels of Learning

 The method of using Bloom’s Digital Taxonomy gives insight on the levels of learning that 

take place while using ICT’s. Technical verbs taken from this taxonomy are listed from the 

highest form of learning to the lowest form of learning. Here are the actions from Bloom’s 

Digital Taxonomy that are conducted by students.

1. Creating - publishing, blogging, 

2. Evaluating - commenting, reviewing, collaborating, reflecting, validating

3. Analyzing - linking, mind-mapping

4. Applying - uploading, sharing, editing

5. Understanding - commenting

6. Remembering - searching, highlighting, retrieving 
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Below is a chart showing when each learning action takes place during routine procedures.

Procedure ICT(s) Used Learning Actions

Students retrieve notes 
written on a Google Doc 
located on Schoology.com

Schoology.com
Google Docs

Searching, retrieving

Students make a copy of the 
notes into their Google Drive

Google Docs Editing

The instructor and students 
answer the questions on the 
notes together as a class

Google Docs Highlighting, commenting

The instructor uses Apple 
Remote Desktop to 
demonstrate concepts from 
the notes 

Apple Remote Desktop Mind-mapping

The instructor demonstrates 
the practice task

Apple Remote Desktop Mind-mapping

The instructor assigns a 
practice task to students

Google Docs
Apple Remote Desktop

Retrieving, editing

Students post their practice 
files and evaluate each other

Schoology.com Commenting, uploading, 
sharing, editing, linking, 
reviewing, collaborating, 
reflecting, validating, creating

The instructor reviews the 
practice

Schoology.com
Apple Remote Desktop

Mind-mapping, reviewing, 
reflecting

The instructor gives an 
overview and assigns a 
project

Google Docs
Apple Remote Desktop

Reflecting

Students complete the project 
and then complete a write-up 
of procedures for the project 
using Google Docs

Google Docs Mind-mapping, reviewing, 
reflecting, validating, 
publishing, creating

Students submit their project 
and write-up into 
Schoology.com

Google Docs
Schoology.com

Highlighting, uploading, 
sharing, linking
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Procedure ICT(s) Used Learning Actions

Students take an online 
assessment

Schoology.com Reviewing, reflecting

Students add their write-up 
and project onto their Prezi 
Portfolio in the form of steps

Google Docs
Prezi.com

Uploading, sharing, editing, 
mind-mapping, reviewing, 
collaborating, reflecting, 
validating, publishing, 
creating

Students submit a link of 
their Prezi Portfolio onto 
Schoology.com

Prezi.com
Schoology.com

Uploading, sharing, linking

Strategies for Increasing Computer Literacy

 The method used to increase computer literacy was to integrate the use of ICTs in context 

of the course. The course content revolved around digital imaging but this was only used as a 

vehicle for learning effective uses of ICTs. The primary learning objectives was learning how to 

use ICTs efficiently to enhance computer literacy skills. Requiring students to use ICTs 

throughout learning modules facilitated experiences  of ICTs effectively while learning the 

course content. This strategy of enhances computer literacy skills expected from higher 

education institutions and the work force as it makes students use technology to communicate, 

collaborate, and create content for academic purposes. Students gained experience in using 

Schoology.com, Google Docs, and Prezi.com.

 Schoology.com is a free learning management system with social networking services. It is 

suggested that by using this platform students will gain experience using an online platform to 

learn, communicate, and collaborate in an academic setting. Online courses have become more 

prevalent in higher education and rely on learning management systems similarly to 
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Schoology.com. In addition to gaining experience with this platform, the practices conducted in 

these learning environments promote skills of communicating, self guided learning, and problem 

solving. Using Schoology.com in this example course provides students will computer literacy 

skills relevant to those needed in higher education and professional settings.

 Google Docs and Prezi are web-based applications and have become popular alternatives 

to traditional word processing programs and presentation programs. These web-based 

applications are cross-platform, free, and accessible anywhere there is Internet. Google Docs and 

Google Apps have been adopted by school districts and even higher education institutions. It is 

the efficiency of these web-based applications that is converting traditional uses of basic 

computing needs to the web. Requiring students to use Google Docs and Prezi, prepares them 

with essential computing skills needed for higher education and or the work force, especially 

with relevant web-based applications. 

Learning Objectives & Expected Learning Outcomes

 The main learning objectives in this example course pertains mainly to two of the three 

main goals for integrating ICTs; facilitating higher levels of learning and enhance computer 

literacy skills. It is suggested that the implementation of strategies presented in this project meet 

these goals. By the end of this course, students will leave with experience in using a learning 

management system to retrieve information, upload information, and communicate to 

collaborate. Students will also gain experience using web-based applications to develop 

documents, organize information, and share information effectively.
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 In order to test the effectiveness of the strategies presented in this project, I would conduct 

a pre-assessment, apply the strategies suggested in this project into a class, and then conduct a 

post-assessment to measure change in test results. If tested, I would anticipate a drastic 

difference between the two assessments as research has shown that computer literacy through 

personal use of technology does not transfer into in depth skills in using technology for 

professional use. For example, if students were tested on the use of a popular social networking 

platform, I believe results would show little growth if compared to testing students on using 

Google Docs. On the other hand, an accurate measurement of enhanced learning through 

differentiated instruction and higher levels of learning would be challenging to prove but 

providing transparency within assessments would show strategies used. Testing in the future 

could provide additional insight on the strategies presented in this project.

Future Studies

 Future studies relating to using ICTs could focus more on testing the effectiveness of 

integrating ICTs within classrooms. This project provided suggestions for effective strategies that 

met guidelines of methods found in previous studies yet provided no evidence of success. 

Possible studies in the future could revolve around designing assessments that could suggest 

accurate measurement of success among students. The goals set in this project, such as 

enhancing education by meeting the needs of different learners, facilitating high levels of 

learning, and increasing computer literacy skills were suggested to be measurement benchmarks 

for effective integration of ICTs. Testing each of these goals among students would give more 

support on the suggested strategies within this project.

25



Conclusion

 In conclusion, the strategies of integrating ICTs into the example course presented in this 

projects suggests to be effective. These strategies were determined by using the methods found in 

related studies and are suggested to have met the goals that were set in determining effective use 

of ICTs. These goal included using ICTs to enhance learning by meeting the needs of different 

learners, facilitating higher levels of learning, and enhancing computer literacy skills. There are 

infinite possibilities for effectively integrating ICTs into classrooms especially as technology 

evolves. That being said, the strategies presented in this project are only examples of effective 

strategies. This project is used to show how technology should be planned prior to being 

integrated into a classroom environment. Teachers should invest a significant amount of time and 

effort into planning desired learning objectives combined with teaching methods when designing 

their own strategies for using ICTs. This process is essential to learning how ICTs can be used to 

obtain effective and meaningful outcomes.
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Appendix

Appendix 1: Software Used

All links lead to free applications

•Schoology.com click here

•Google Docs click here

•Prezi.com click here

•Apple Remote Desktop

•Free alternative - LanSchool Lite click here

•Photoshop

•Free alternative - Gimp click here

•Free alternative - Pixlr.com click here

Appendix 2: Example course located on Schoology.com click here
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https://www.schoology.com/home.php
https://www.schoology.com/home.php
https://drive.google.com
https://drive.google.com
http://prezi.com/
http://prezi.com/
http://www.lanschool.com/
http://www.lanschool.com/
http://www.gimp.org/
http://www.gimp.org/
http://pixlr.com/editor/
http://pixlr.com/editor/
http://www.schoology.com/course/39693065/materials
http://www.schoology.com/course/39693065/materials


Appendix 3: Example Learning Module 1 - Compositing Images click here
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http://www.schoology.com/course/39693065/materials?f=1718841
http://www.schoology.com/course/39693065/materials?f=1718841


Appendix 4: Example Learning Module 2 - Image Adjustments & Masks click here
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http://www.schoology.com/course/39693065/materials?f=1718845
http://www.schoology.com/course/39693065/materials?f=1718845


Appendix 5: Website and Presentation of Effective Strategies click here
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http://www.schoology.com/course/39693065/materials?f=1718845
http://www.schoology.com/course/39693065/materials?f=1718845


Suggested Revisions 

 My final project proposal defense was conducted over the Internet using Elluminate and 

accompanied by Dr. Russell Kahn, my thesis advisor and Dr. Kathryn Stam, my course 

instructor. The defense took place on April 3rd, 2013 at 8:30 pm. Suggested revisions included, 

defining computer literacy, defining expected knowledge and learning outcomes, testing for 

results, and making consideration for open source applications. These suggestions were 

addressed as follows:

Defining computer literacy - Computer literacy was more clearly defined ussing what findings 

argued as important computer skills needed for higher education and the work force. This can be 

found on page 4.

Defining expected knowledge and learning outcomes - This was more clearly stated as 

learning at higher levels and gaining computer literacy skills using ICTs among students. This 

can be found on page 24.

Testing for results - Although the suggestions in this project were supported by methods found 

in related studies, testing was considered for proving the suggested strategies as effective. Plans 

for testing can be found on page 25.

Consideration for open source applications - The initial learning content for the example 

learning modules focused on using Photoshop. Learning modules were modified to teach digital 

imaging concepts that are less specific to using Photoshop. Suggestions for free alternative free 

applications can be found on page 27.
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