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Introduction 

In the 1930s, Kurt Lewin coined the phrase action research, which denoted 

practical research based on the premise that in order to cause change in one’s immediate 

environment, researchers needed to collect data—surveys, interviews, anecdotes—from 

the target group involved rather than merely researching what scholars had said about the 

target group or research topic (Cook-Sather, 2011; Jewett, 2010; Lamaster & Knop, 

2004; K. Marquez-Zenkov, Harmon, van Lier, & M. Marquez-Zenkov, 2007; Mills, 

2011). According to Veronikas and Shaughnessy (2005), Richard Mayer used action 

research to develop the theory of learning, Cognitive Multimedia Learning Theory, 

because he wanted to determine if information was more meaningful if it was 

disseminated using two tracks: visual and auditory. By carefully linking visual 

information with auditory information, an individual was more likely to engage and 

retain information because of the multi stimuli (Clark & Mayer, 2008). Researchers, 

utilizing Mayer’s theory, discovered that students who were given an opportunity to 

collaborate on media rich projects or platforms benefitted from a more enriched learning 

experience and developed acute critical thinking skills (Wake & Modla, 2012; Watson & 

Pecchioni, 2011). 

Action Research 

By using action research methodology, researchers adhered to a process of initial 

inquiry involving questioning and answering through data collection, analysis and 

reflection, followed by more questioning and answering in an effort to solve an over 

arching problem the researcher, or researchers, deemed important to change in their 

immediate environment (Cook-Sather, 2011; Jewett, 2010; Lamaster & Knop, 2004; 
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Marquez-Zenkov, et al., 2007).  Action research required that researchers be involved 

firsthand with the investigation process so they could enter into a direct dialogue of 

inquiry with populaces affected by the problem and who stood to benefit greatly from 

considered proposed change (Cook-Sather, 2011; Jewett, 2010; Lamaster & Knop, 2004; 

Marquez-Zenkov, et al., 2007).  The direct dialogue of inquiry was important because 

researchers relied upon participants—students, colleagues, administration, or 

stakeholders—to provide the necessary data to analyze and use to find a viable solution to 

the primary problem (Cook-Sather, 2011; Jewett, 2010; Lamaster & Knop, 2004; 

Marquez-Zenkov, et al., 2007).   

Researchers, however, discovered that their original problems changed during the 

research process because the data revealed additional underlying problems that impacted 

on the area under investigation or, analysis of data exposed a lack of focus in the 

proposed course of action, (Cook-Sather, 2011; Jewett, 2010; Marquez-Zenkov, et al., 

2007). Lamaster and Knop (2004) addressed their original problem and were able to 

identify and address emerging themes because they administered a wide variety of data 

collection methods to a significant group of the participants. 

Cook-Sather (2011); Jewett (2010); Lamaster and Knop (2004); and Marquez-

Zenkov, et al. (2007) relied on participants to provide judicious and honest responses and 

interactions in order to ensure the collection of relevant, timely, and applicable data 

necessary to create change. Surveys, informal interviews, transcribed conversations, 

focus groups, or even photographic feedback were conducted because they were palatable 

methods by which the researchers could administer and collect data (Cook-Sather, 2011; 

Jewett, 2010; Lamaster & Knop, 2004 Marquez-Zenkov, et al., 2007).  The administering 
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of various means of data collection that perpetuated the dialogue and discourse between 

researcher-participant, not only allowed for focused discovery, but it also rewarded the 

participants with a sense of connectivity, engagement, and purpose as they saw their 

contributions affecting change to their environment (Cook-Sather, 2011; Lamaster & 

Knop, 2004). 

Cognitive Theory of Multimedia Learning 

In the late 1990s, Mayer put forth the Cognitive Theory of Multimedia Learning 

for consideration as he had determined that people retained new information most 

effectively when it was presented through both words and pictures because the 

information reached two receptors—visual and linguistic—in the brain rather than just 

one or the other (Veronikas & Shaughnessy, 2005). The two strands of information, 

however, needed to be related and relevant to improve learning otherwise the disconnect 

in information interfered with the students’ ability to organize and retain the new 

information (Clark & Mayer, 2008; Gemino, Parker, & Kutzschan 2006). By providing 

both visual and linguistic information—possibly maps, images, audio, text—and allowing 

the brain time to select, organize, and integrate the information, students experienced 

more meaningful learning because of the considerable cognitive process (Schols, 2009; 

Koehler, Thompson & Phye, 2010; Veronikas & Shaugnessy, 2005). The researchers 

only needed to uncover how to engage the two learning channels effectively without 

overloading the learner’s capacity for retention (Veronikas & Shaugnessy, 2005). 

The focus of instruction needed to be centered around the learner rather than 

technology, because if technology and multimedia were used indiscriminately without 

consideration for the learning outcomes, the danger was that students would be 
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overwhelmed and would not be able to process the information (Schols, 2009; Veronikas 

& Shaugnessy, 2005). Facilitators needed to focus on how students learned and be 

cautioned to avoid extraneous media in order for students to digest the material and make 

meaning of the new information (Schols, 2009). Despite the success of using visual and 

linguistic information to enhance learning, Clark & Mayer (2005) and Gemino, et al 

(2006) concluded that learning was not enhanced, but in fact was deterred, by having 

both text and narration accompanying a visual, as both the auditory and visual text 

overloaded the learner’s capacity for information retention.   

If students were allowed to control the flow of information in an online 

multimedia presentation, meaningful learning took place because the students were 

allowed to pause or move the presentation forward at their own pace so they could take 

the time to process the material (Gemino, et al., 2006; Rias & Zaman, 2011; Veronikas & 

Shaughnessy, 2005). Students also found that online collaboration in a media rich 

platform furthered engagement and information processing because they were able to 

suggest and share ideas with each other syncronously or asyncronously (Schols, 2009; 

Wake & Modla, 2012). With the increase of multimedia rich platforms, technologies, and 

classrooms, it became necessary to consider the cognitive multimedia learning theory 

when designing lessons and collaborative environments so information could be 

disseminated effectively and meaningful learning could take place (Gemino, et al. 2006; 

Schols, 2009; Veronikas & Shaugnessy, 2005). 

Critical Thinking Enhanced by Collaborative Technology Tools 

In the 1990s, research was needed for how to use technology in the classroom to 

promote critical thinking, because teachers did not know how to utilize the increased 
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availability and increased output of multimedia forms (Pellegrino & Quellmalz, 2010; 

Watson & Pecchioni, 2011). The way people communicated and collaborated changed 

because of the advances of technology and the advent of social media which made 

educators worried that people were losing the ability to concentrate and become critical 

thinkers because they were spending so much time with new technology only skimming 

and retrieving information (Benson & Graham, 2013; Pellegrino & Quellmalz, 2010; 

Todd, 2013). According to Watson & Pecchioni (2011) the challenge for educators was 

to figure out how to use these new tools in the classroom in order to enhance complex 

problem solving and increase critical thinking skills. 

Wake & Modla (2012) and Watson & Pecchioni (2011) concluded that providing 

collaborative assessments that utilized technology platforms increased critical thinking 

skills because students were able to share and express ideas online when they may not 

have shared or expressed them otherwise. When teachers allowed students, through the 

use of technology and media creation, to collaborate and explore the question being 

asked, the students connected to the information and material in a more meaningful way 

(Benson & Graham, 2013). The teacher’s role as observer, rather than participant in the 

students’ collaborative thought processes or line of inquiry and discussion, meant that the 

students did not come to rely on the teacher for answers, but rather work to solve the 

problems and seek answers for themselves (Greenlaw & DeLoach, 2003; Wake & Modla, 

2012). 

Watson & Pecchioni (2011) and Wake & Modla (2012), discovered that students’ 

critical thinking skills increased when they created digital media because they had a real 

world audience and felt validated.  Students’ involvement increased even further if the 
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topic they explored was open ended and afforded multiple modes of exploration and 

discovery, because creating media content for the intention of public consumption helped 

students to develop online participatory skills, allowed them to influence and be 

influenced by their peers, and elevated their critical thinking skills in terms of being 

forced to consider, and be sensitive to, multiple perspectives (Brown, 2009; Greenlaw & 

DeLoach, 2003; Wake & Modla, 2012). The teacher’s only responsibility, then, was to 

act as a guide and moderator in order to hold students accountable to each other and to 

keep them focused on the question at hand (Greenlaw & DeLoach, 2003). 

Conclusion 

Action research provided the formula to collect information, reflect, make 

alterations of collected data, and affect change in the researcher’s, or researchers’, 

immediate environment. By engaging the target group as participants in the research 

process, the process, and subsequent outcomes, became more personal and beneficial to 

both researchers and target group. Richard Mayer’s Cognitive Multimedia Theory of 

Learning provided evidence that communicating cohesively to both the visual and 

auditory learning channels allowed for greater student engagement and understanding. By 

considering Mayer’s theory, educators repurposed the common use of media and 

technology in the classroom to utilize collaborative technology tools to develop critical 

thinking.  
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