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Abstract 

Investigating Eighth Graders' Development of Text-based Scripting Skills and Their 

Intrinsic Motivation through Game Construction Curriculum:  

A Case Study 

 

Cesar Chavez Navarrete, Ph. D. 

The University of Texas at Austin, 2015 

 

Supervisor:  Min Liu 

 

 

Game construction learning approaches have seen increased interest for 

computational learning and digital literacy in K-12 education, but the paucity of research 

on game text-based scripting skill development identifies a gap in the literature. This case 

study investigated text-based scripting skill development and intrinsic motivation with a 

class of eighth grade students who were engaged in game construction. The study 

participants were 20 students and their teacher. The case involved the open-ended, 

project-based game construction class. Data sources included classroom observations, 

teacher and student interviews, survey responses, and student game scripts. The findings 

showed that engaging in game construction with peer collaboration and teacher support 

helped the students develop scripting skills. Game scripting skill development involved 

the use of language arts and mathematic skills. Challenges in game scripting included 

student debugging difficulties, as well as technology issues that distracted the students 
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from their work with battery charging problems, Wi-Fi connectivity drops, and broken 

computers. The students showed moderate intrinsic motivation toward text-based 

scripting in game construction and appeared to prefer design artwork to scripting. 

Implications suggest that developing game scripting skills promoted the practice of 

language arts literacy and mathematics concepts. Game scripting was an engaging self-

directed autonomous learning experience. Text-based scripting development is suggested 

to be a distinct digital literacy.
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Chapter 1: Introduction 

Emerging digital technologies have been found to afford learners the ease and 

capacity to create and publish media as digital participants (Gee, 2010; Jones & Hafner, 

2012). The increased capacity to produce and publish Internet content suggests the 

growing capacity of digital citizenship to change from the role of consumer to that of a 

producer (Jones & Hafner, 2012). The multimodal support for communication and 

sharing of knowledge affords the participation of learners in the “popular culture” (Gee, 

2010, p. 53). 

Educators have argued the importance of helping “young people learn the 

epistemology of creative innovation” through the use of computer games for leveraging 

‘popular culture’ affordances (Shaffer, 2006, p. 10). Game-based learning has been 

suggested to provide relevant experiences, learning, and literacy (de Freitas & Maharg, 

2011; Gee, 2007). The game construction learning approach has emerged as a distinct 

area of scholarly interest within the area of game-based learning environments (Gee, 

2010; Thomas, Ge, & Greene, 2011). Thus, game construction is argued to provide K-12 

learners with a student-centered learning in which learners can construct their own 

knowledge and understanding through the construction of digital games (Kafai, 1995; 

Kafai & Burke, 2014; Reynolds & Caperton, 2011). Game construction learning 

approaches assert the students as digital citizens within “popular culture” (Gee, 2010, p. 

53). 

However, text-based scripting skill development has been found to be challenging 

to K-12 learners constructing games (Denner, Werner, Bean, & Campe, 2005; Denner, 

Werner, & Ortiz, 2012; Ernst & Clark, 2012; Navarrete, 2013; Reynolds & Caperton, 
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2011). Addressing the difficulties and complexity of text-based scripting in game 

construction has prompted the exploration of alternative solutions such as the use of 

SCRATCH software for visual programming (Baytak & Land, 2011; Calder, 2010; Kafai 

& Burke, 2014). SCRATCH software provides drag-and-drop features in facilitating the 

game construction while promoting computational thinking (Wing, 2006). Educational 

researchers have identified student motivation and engagement in game construction as 

an important concern due to the self-guided, open-ended, and challenging environment 

(Denner et al., 2012; Reynolds & Caperton, 2011; Thomas et al., 2011). 

Current research involving text-based scripting development with game 

construction in K-12 education is scant but gaining interest (Denner et al., 2012; 

Reynolds & Caperton, 2011). The literature in the field of technology education identifies 

various benefits of game construction curriculum in K-12 education that include 

computational thinking and digital literacies (Ke, 2014; Owston, Wideman, Ronda, & 

Brown, 2009; Thomas et al., 2011). 

This chapter addresses the statement of problem, research questions, significance 

of the study, and overview of the methodology, definition of terms, delimitations, and the 

dissertation structure. The focus of this case study on text-based scripting skill 

development and intrinsic motivation in game construction curriculum is discussed in the 

following. 

Statement of Problem 

The rapid advances in digital technologies have posited a potential educational 

change in pedagogy to being more “learner-centered rather than teacher centered” (Asino, 

2015). However, current curricular design and implementation in K-12 education has 



 

3 

 

limited the inclusion of educational technology affordances (Collins & Halverson, 2009). 

These educators describe the “deep incompatibilities between the demands of new 

technologies and the traditional school” (Collins & Halverson, 2009, p. 6). Technology 

use in K-12 education remains limited despite the educational improvement potential 

(Collins & Halverson, 2009). Nonetheless, the scant digital literacies literature posits that 

“new technologies afford increasingly participatory, distributive, and collaborative 

literacy spaces” (Levinson & Pollock, 2011, p. 164). The paucity of technology use in K-

12 education suggests tension with educational computing interests despite the 

technology-engaged affordances (Collins & Halverson, 2009). 

Moreover, the literature has also shown that significantly fewer minority students 

are involved in science, technology, engineering, and math (STEM) related higher 

education and careers (Denner, 2011; Denner et al., 2012; Owston et al., 2009). These 

scholars have identified distinct pedagogical and curricular design issues that reveal the 

need for inclusion of computational learning in K-12 educational settings. Additionally, 

the inclusion of underrepresented demographic groups such as women and minorities in 

technology careers is argued (Barron, Walter, Martin, & Schatz, 2010; Denner et al., 

2012; Margolis, Estrella, Goode, Holme, & Nao, 2008; Reynolds & Caperton, 2011). 

Game construction curricula have been found useful for addressing the need to encourage 

diverse demographic group participation in STEM careers (Denner et al. 2012; Reynolds 

& Caperton, 2011).  

The current study on game construction with a class of eighth grade students 

contributed insight on text-based scripting skill development and student motivation in 

filling the literature gap. Digital literacies such as game text-based scripting are needed 
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for improving K-12 education in promoting technology careers with underrepresented 

groups (Games & Kane 2011). The study of text-based scripting skill development and 

student motivation in game construction offered insights on the benefits of improved 

educational technology practices (Bransford, Brown, & Cocking, 1999). The problem 

identified in this study was the epistemic tension posited between direct-instruction 

pedagogical approaches in standard-based, K-12 schools and the open-ended, project-

based game construction curriculum (Shaffer, 2006).  

Educators have identified constructionist-learning approaches for developing 

computational thinking skills as a way to improve K-12 education (Kafai, 2006; Papert, 

1980). Constructionist learning is distinguished from “instructionist” learning as a 

pedagogical orientation that can “turn the table” on the traditional perspectives aligned 

with the teacher-centered approach in schools (Kafai, 2006, p. 36). This current 

investigation of game construction with the use of text-based scripting skill development 

in consistent with the educational benefit of encouraging students in participating as 

digital citizens (Gee, 2010). Benefits of game construction include computational 

thinking and student motivation (Denner et al., 2012; Reynolds & Caperton, 2011; Vos, 

van der Meijden, & Denessen, 2011). 

The focus on intrinsic motivation in game construction offered insight on student 

interest in the game construction environment (Reynolds & Caperton, 2011). 

Understanding text-based scripting skill development, as a distinct literacy, and how 

student appeared to be intrinsically motivated called for this research. The current 

investigation attempts to reveal a clearer understanding of the “hard” and “fun” nature of 

scripting (Papert, 1980). 
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Research Questions 

This investigation focused on gaining insight on a class of eighth graders’ text-

based scripting skill development and their motivation in a game construction-learning 

environment. The research questions guiding the investigation were as follows: 

1. How does a class of eighth grade students who are involved in a game 

construction curriculum develop coding skills by using text-based scripting? 

2. To what extent do these students appear intrinsically motivated in using text-

based scripting for game construction? 

Significance of the Study 

This investigation provided scholarly significance for two areas of educational 

research: text-based scripting skill development, as a digital literacy, and intrinsic 

motivation involved with scripting skill development in game construction curriculum 

learning. 

Text-based scripting skill development, within the broader context of digital 

literacies, is posited as a “hard” technology skill that challenges K-12 students in game 

construction (Denner, 2011; Zarrett, Malanchuk, Davis-Kean, & Eccles, 2006). Zarrett et 

al. (2006) argued that digital environments include a range of skills that vary in 

complexity for learners and suggested the distinction of “hard” and “soft” skills (p. 63). 

Text-based scripting, as a game-programming approach, has been identified as 

challenging to learners, as a “hard” skill to learn (Denner, 2011; Ernst & Clark, 2012; 

Reynolds & Caperton, 2011). Text-based scripting skill development has been argued to 

be a digital skill that challenges learners (Denner, 2011; Ernst & Clark, 2012; Reynolds 

& Caperton, 2011). Therefore, this case study proposed to add insight on how students 
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perceive and work with text-based scripting in a game construction technology class 

when it was conducted as a student-led, project-based learning experience. The students 

constructing games using text-based scripting were posited to reveal insight on how the 

text-based scripting skills were developed. 

Student intrinsic motivation in game scripting, with interest in the student-

centered approaches, was also explored in related studies (Robertson & Howells, 2008; 

Vos et al., 2011). Vos et al. (2011) measured student intrinsic motivation in game 

construction in which the students used a game creation engine with visual programming 

support, such as drag-and-drop features, for game construction. The game creation engine 

supported multiple-modalities but did not involve text-based scripts in using the intrinsic 

motivation inventory (IMI; Deci & Ryan, 2007). The paucity of research on intrinsic 

motivation in game text-based scripting skill development suggested the need to explore 

student motivation using text-based scripts in game construction to help with filling the 

gap in this area of research (Thomas et al., 2011; Vos et al., 2011). Thomas et al. (2011) 

found mixed motivation with students programming games, suggesting that a number of 

students were highly motivated in game construction while other students preferred 

playing games to scripting. Thus, the present case study revealed greater understanding 

on the intrinsic motivation involved in game construction using text-based scripting and 

contributed to IMI research in game construction (Deci & Ryan, 2007).  

In summary of this case study significance, this case offered insight on a semester 

long game construction project that engaged students in text-based scripting skill 

development and proposed to fill the gap in the literature. Previous literature on game 

construction studies involved short-duration studies with visual programming (Baytak & 
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Land, 2011; Carbonaro, Szafron, Cutumisu, & Schaeffer, 2010). The present study 

included students working on game construction as an in-school, daily class practice 

throughout the spring semester. Student intrinsic motivation in the text-based scripting 

added insight on the game construction learning environment and proposed to fill in the 

gap for understanding student motivation involved in the challenges of text-based 

scripting (Denner, 2011; Denner et al., 2012; Reynolds & Caperton, 2011; Thomas et al., 

2011).  

Overview of Methodology 

Case study was the selected approach due to the uniqueness of the phenomena 

(Merriam, 2009). Merriam (2009) argued that “Case study has proven particularly useful 

for studying educational innovations” (p. 51). The game construction class, different from 

the typical content courses of math, science, and social studies, represented a unique, 

project-based learning environment in which students could work independently on game 

construction projects as a case of a unique educational phenomenon. No specific content 

subjects were involved in the game construction-learning environment suggesting the 

unique attribute of the class. The exploratory nature of the investigation of text-based 

scripting, as a concept with limited empirical evidence, also suggested the use of case 

study methodology (Merriam, 2009). Other rationale for the use of case methodology was 

that the research questions were “how” or “why” questions and the researcher had no 

control over the game construction intervention (Yin, 2014).  

The case study was defined as a class of eighth graders taught by a single teacher. 

The observations were conducted with a single class throughout the study duration. 

Interviews were conducted with six selected students and the teacher. This case included 
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evidence from the extensive classroom observations; individual student and teacher 

interviews; a pre- and post-survey; and student produced digital artifacts. Classroom 

observation data, field notes, and post observation reflections provided a descriptive 

narrative of the learning environment. Semi-structured interviews were conducted during 

the game construction. The interviews with each of the students and the teacher were 

audio recorded. The digital artifacts, including the screencasts of games and scripts 

created in the game development, were collected during the student interviews. Survey 

responses from all of the students in the class at the beginning and end of the study 

offered further evidence of perceived intrinsic motivation involved with text-based 

scripting skill use. 

Definition of Terms 

The definitions of key terminology are provided below. The given meaning of 

each term is constrained to the specific context of this case study and arranged in 

alphabetical order. 

Case study research “is an in-depth description and analysis of a bounded 

system” (Merriam, 2009, p. 40). This methodology may be seen as a “process” within the 

inquiry into a concurrent contextualized phenomenon providing “the opportunity to shed 

empirical light about some theoretical concepts or principles” (Yin, 2014. p. 140). 

Although not “generalizable” as experimental design studies, the case analysis supports 

“analytic generalizations” that help extend understandings and concepts “beyond the 

setting” in illuminating the understanding of the phenomenon (Yin, 2014. p. 140). 

Code literacy is defined as text-based scripting involved with the reading and 

writing of a computer programming language (Hockly, 2012; Pegrum, 2014). The 
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concept suggests a distinct digital literacy that distinguishes the text-based scripting from 

“media rich” programming languages that scaffolds learners with visual programming 

(Kafai & Burke, 2014, p. 12). 

Coding is the use of a specific code syntax in creating a cohesive algorithm that 

may be rendered through “code execution” by a computer (Hazzan, Lapidot, & Ragonis, 

2011, p. 64). Although scholars extend the notion of programming to visual development, 

using drag-and-drop programming, the students in the current case used text-based 

scripting within the study context. 

Creativity is the application of creative thinking for innovative ideas in solving 

problems and making decisions. The term describes the universally human trait that 

includes the “desire to create and innovate” (Zhao, 2012, p. 9). Creativity may be 

considered a common trait that can be used in everyday problem solving (Runco, 2008). 

The creativity concept is suggested to be closely related to intrinsic motivation with the 

enjoyment construct (Deci & Ryan, 1985). The creativity construct is also closely 

associated with human emotions and the importance in productivity (Csikszentmihalyi, 

1996; Root-Bernstein & Root-Bernstein, 1999). 

Declarative knowledge is acquired knowledge that may be ‘declared’ or 

explained rather than applied in practice. The concept describes the discrete information 

that is learned in schools for standardized exams (Shaffer, 2006). This type of knowledge 

and learning is aligned with the teacher-directed objectives type of learning, which is 

common in K-12 schools but different from constructionist learning.  

Deep learning involves knowledge “integration, synthesis and reflection” with 

the greater benefits of “retaining, integrating and transferring information” (Vos et al., 



 

10 

 

2011, p. 128). The concept is contrasted with learning strategies used by students in 

which knowledge is learned superficially as “surface learning” corresponding with the 

notion of learning that is “a mile wide and inch deep” (Vos et al., 2011, p. 128). 

Design literacy is a conceptualized as a digital literacy involving the concept of 

“participatory culture” enabled by technology (Jenkins, 2006). The concept is suggested 

to be involved in the design of digital games as a design product (Steinkuehler, Squire, & 

Barab, 2012). Design literacy suggests the acquisition of skills necessary for creating 

digital art objects and designing interactive games in “creating new, digitally mediated 

environments for literacy and learning” (Sheridan-Rabideau & Rowsell, 2010, p. 2). The 

concept extends to the notion of “design thinking” as a cognitive process (Steinkuehler et 

al., 2012, p. 20). The notion of “constructional design” posits that the learning 

environment focuses on the construction of understanding through the design based 

activity (Schauble & Glaser, 2013, p. 161). 

Digital literacies are grounded on the assumption that multiple literacies are 

involved with digital information. The literacies may come in the form of illustration, 

images, video, animations, text, and other visual forms. Digital literacies involve the 

skills in making sense of the multiple information and communication modalities 

involving digital technology (Levinson & Pollock, 2011). These literacies provide “tools 

for meaning” that include a socially and culturally dependent understanding of broader 

implications of literacies for meaning-making (Kalantzis & Cope, 2012). Text-based 

scripting was identified as a specific literacy within the context of digital literacy. 

DMAL (digital media and learning) is identified as “an area of convergent 

interest” for “people who want to study digital media and learning in larger context” 
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(Gee, 2010, p. 15). DMAL is rooted in the notion of new literacy studies (NLS) in which 

“new types of literacies, especially new digital literacies and literacy practices embedded 

in contemporary popular culture” require investigation (Gee, 2010, p. 9). 

Game development is the full process involved in the production of a game that 

includes web publication. Text-based scripting of the game is implied with the use of this 

term. 

Intrinsic motivation is the perception of a fundamental “life force or energy for 

the activity in the development of the internal structure” (Deci & Ryan, 1985, p. 8). The 

constructs of interest and enjoyment, perceived competence, pressure and tension, and 

perceived choice are included within self-determination theory in contributing to intrinsic 

motivation (Deci, Eghrari, Patrick, & Leone, 1994; Deci & Ryan, 2007). 

Procedural knowledge is knowledge of how to do something, in applying 

information to a process. The term is contrasted with declarative knowledge in which 

knowing how use the information in not required. Being able to use tools to construct 

knowledge artifacts is posited as being necessary in the active construction of 

understanding through technology-based production found in game-construction 

curriculum (Shaffer, 2006). 

Surface learning is the concept of superficial knowledge acquisition. It suggests 

the difference between “surface learning and deep learning” (Vos et al., 2011, p. 128). 

Surface learning involves the simple memorization of information and corresponds with 

the didactic of “mass-production pedagogy” (Collins & Halverson, 2009, p. 97). This 

concept is related to declarative knowledge as information that can be learned by the 

student but not necessarily used in actual practice. 
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Text-based scripting is defined as text-based programming. The concept 

involves the writing and debugging of text-based scripts. The concept is related to code 

literacy with the activity of reading and writing in a specific text-based computer 

programming language (Hockly, 2012; Pegrum, 2014).  

Delimitations 

The primary delimitation of the case study included one-eighth-grade teacher and 

the game construction class group of 20 students. The study of 20 eighth grade students 

and their teacher formed the boundary of the case (Thomas, 2011). Findings from this 

case study must be interpreted with caution in terms of transfer to other settings and only 

analytic generalizations were proposed (Yin, 2014). 

Dissertation Structure 

The following chapters continue with Chapter 2, which connects the theoretical 

paradigms related to game construction curriculum as well as the body of game 

construction studies in K-12 education. Chapter 3 describes the methodology involving 

case study approach as well as the data sources, analysis, and research protocol. Chapter 

4 reports the findings in the process of text-based scripting skill development. Chapter 5 

concludes the report with a discussion of related literature of game construction studies as 

well as the implications and recommendation for educators with interest in game 

construction curriculum.
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Chapter 2: Literature Review 

The literature review provided the theoretical and empirical works that informed 

the study on game construction. The focus of this literature review had an eye on how the 

particulars of the game construction curriculum were implemented; the duration and 

setting; the methodology used in the investigation; and how the data and findings were 

analyzed. This literature review includes related works that linked past theoretical and 

empirical works to the current study on game construction. 

The literature search for this report included a variety of terms that encompass the 

contributing theories, as well as the educational concepts involved in digital game 

construction. Searches within the institutional library databases were conducted to find 

the appropriate literature. Additional searches in Google Scholar (e.g., ‘cited by’), as well 

as “snowball” acquisitions of theoretical and empirical reports that were found within the 

references listed in related papers were included in this literature review. A list of key 

terms was used to delimit the contributing literature for this study. The major topics in 

this research include technology educational, epistemology, motivation theory, 

constructivist learning theory, digital literacies, games and play, intrinsic motivation, 

game-based learning, and game construction studies. The sections linked the relevant 

studies that contributed to understanding and framing game construction learning. The 

reasoning involved in this scheme was to link theories and relevant research findings in 

developing the study literature framework (Hart, 2006; Joyner, Rouse, & Glatthorn, 

2013). 

The key terms used by researchers were found to vary widely within the game 

construction literature. For example, a number of education researchers used “game 
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design” (e.g., Dickey, 2007; Jenkins, 2004; Kafai, 1995; Ramnarine-Rieks, 2012; 

Robertson & Howells, 2008) in describing student work; while others express the 

concepts with the terms “game creation” (e.g., Al-Bow et al., 2009; Denner, Werner, 

Bean, & Campe, 2005); “game authoring” (Robertson & Nicholson, 2007); and “game 

construction” (Carbonaro, Szafron, Cutumisu, & Schaeffer, 2010). Thus, the search 

required a combination of search terms to access the relevant literature across multiple 

databases. 

In collecting the relevant literature for the review of game construction, search 

terms list included game programming, game creation, game design, and game authoring. 

The time frame used for the collection of this research was from 2005 to 2014. A typical 

search included the following data bases: Academic Search Complete; Computer source; 

Education Full Text (H.W. Wilson); ERIC; Information Science & Technology Abstracts 

(ISTA); and PsycARTICLES and PsycINFO. Filtering for scholarly (peer reviewed) 

journals between 2005 and 2013, the following search terms were used: game design; 

programming; education; and not higher education. The total results offered were 655 

with 21 retrieved as appropriate. Additionally, library alert notifications were enabled to 

provide notice of related works emerging on the databases. 

Technology Education 

Curriculum design for technology-integrated learning was suggested to support 

constructivist and socio-constructivist educational approaches (Harris & Walling, 2013). 

However, the emphasis on item-response assessment, as declarative knowledge through 

didactic educational approaches in K-12 education, suggested a closer relation to the 

behaviorist theory that is tied to behavioral response stimuli (Skinner, 1950). Educators 
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have describe K-12 education as aligned with  “a behaviorist foundation that finds echoes 

throughout today’s curricula and is reinforced through standardized testing, particularly 

during the current era of test mania at the K-12 level” (Harris & Walling, 2013, p. 36). 

Challenges to technology use in K-12 education has been identified by scholars (Collins 

& Halverson, 2009). 

Educators with interest in learning technology argued that K-12 curriculum limits 

the inclusion of “cognitivist and constructivist theory that historically have generated 

higher-level thinking and creativity” (Harris & Walling, 2013, p. 36). Scholars have 

suggested the trend toward learner-centered educational approaches. “Personalized 

computing” provided through the use of personal computers and mobile devices, has 

been suggested as “a trend from standardization to customization and personalization” of 

learning (Aslan & Reigeluth, 2011, p. 9). Thus, despite the barriers to technology 

integration in K-12 education (Collins & Halverson, 2009; Cuban, 1988; Cuban, 

Kirkpatrick, & Peck, 2001), constructivist learning approaches were suggested to be an 

evolving trend in emerging pedagogical orientation (Aslan & Reigeluth, 2013, 2011; 

Harris & Walling, 2013). Within this epistemic paradigm, information involving knowing 

and recalling facts from memory has become significantly less important than being able 

to find the just-in-time information for procedural learning and creative problem solving 

(Aslan & Reigeluth, 2013). Educators have noted the importance of “Project-based 

learning, which encompasses hands-on active learning instructional methods including, 

but not limited to, problem-based learning, case-based learning, task-based learning and 

inquiry learning” (Aslan & Reigeluth, 2013, p. 19). These educational technology 
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learning approaches were recommended for “attainment-based student progress” learning 

assessment (Aslan & Reigeluth, 2013, p. 24). 

However, this trend has been met with significant systemic resistance in K-12 

education as seen in the policy change with the Common Core State Standards (CCSS) 

(Ohler, 2013). Although technology-integrated education is of interest to scholars, 

national policy poses critical barriers with the “tendency to shroud creativity in an aura of 

impenetrable mystery that prevents educators from seeing creative production as a 

practical skill that every student can and should develop—just like the ability to read and 

write” (Ohler, 2013, p. 42). Additionally, in further distancing the goals for the inclusion 

of creativity and innovative learning, standardized testing has continued to drive 

instructional approaches and educators in the wrong direction. Ohler (2013) described the 

critical concern with standardized testing that it “will have a rationale to avoid embracing 

creativity as a skill in school” (Ohler, 2013, p. 43). 

Scholars argue that students require an education for the promotion of “an 

entrepreneurial mindset” that promotes ”attitudes of initiative, intelligent risk-taking, 

collaboration and opportunity recognition” (Zhao, 2012, p. 5). This change in educational 

curriculum alignment suggested the tension with standard-based education. Zhao wrote 

that the necessary skills for the 21st century would be “communication, curiosity, and 

critical thinking” (Zhao, 2012, p. 8). Ohler (2013) also suggested that schools should 

“teach creativity and critical thinking together” (Ohler, 2013, p. 43). Creative thinking 

and critical thinking constructs are organically interlinked in the innovative process 

(Ohler, 2013). The shift from standards-based education based on industrial-age 

capabilities to 21st century approaches suggested, “being literate in the 21st century 
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requires each of us to be a designer and a multimedia artist” (Ohler, 2013, p. 44). Digital 

literacies may intrinsically involve creative thinking and critical thinking in problem 

solving in technology rich environments. Research on game construction through text-

based scripting as a 21st century learning approach was necessary to verify or refute 

arguments over the learning benefits for students. 

Constructivist Theory 

Constructivist theory is an educational philosophy aligned with the broader 

orientation toward rationalism and is placed in contrast to empiricism (Markie, 2013). 

While empiricists claim that knowledge and concepts are experientially gathered 

exclusively through the senses, rationalists argue that knowledge is constructed through 

the thought and reasoning process, having no single truth or revealed reality, with 

personal perceptivity being essential to the learning (Smith & Ragan, 2005). Moreover, 

constructivism is extended to the social constructionism that further complicates 

knowledge acquisition with distribution of knowledge in collaborative circles. This 

distribution of knowledge allows for the perspectives of multiple learners in the 

environment (Vygotskiĭ, 1978). For this reason, constructivism is closely related to social 

constructivism because a great deal of learning is socially constructed in the mediation of 

the social environment of schools. Constructivism contributed to the understanding that 

the social context provides the medium of understanding (Dewey, 1938;Vygotskiĭ, 1978). 

In framing this study, in which students design and create educational games, 

constructivism forms the foundational theoretical perspective of the learning 

environment. Constructivist theory asserts that the learner constructs knowledge that is 

meaningful and relevant. For example, within student-centered learning approaches, the 
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learners may be able to assemble their own understanding from different information 

sources. Constructed knowledge that leads them to understanding of relevant information 

suggests the learner-centered curricula. Providing students with meaningful experiences 

(Dewey, 1938) and allowing for developmental progression (Vygotskiĭ, 1978) has been 

central to effective educational practice. Experiential and engaged learning situated 

within a meaningful context for gradual development is encompassed by constructivist 

learning approaches (Bruner, 1973; Dewey, 1938;Vygotskiĭ, 1978). 

Constructivist approaches to learning have typically not been embraced in 

traditional educational settings. Alternatively, norm-based instruction has been embraced 

with the argument that “teachers are the agents through which knowledge and skills are 

communicated and rules of conduct enforced” (Dewey, 1938, p. 18). Dewey argued that 

although schools valued and didactically transmitted the established knowledge that “is 

incorporated in books and in the heads of elders,” the subject matter is “essentially static” 

(Dewey, 1938, p. 19). Subject matter taught in schools may be unrelated to what is 

meaningful to the learner and disregards notions of what the students’ experiences may 

bring to the learning environment (Dewey, 1938). Improved learning in an educational 

environment needs to involve the students’ own experiences and learning needs in 

constructing meaning through the acquisition of relevant information (Dewey, 1938). 

Dewey propounded that traditional approaches to education, which apparently have 

remained privileged in schools through skill drills, have failed to empower students with 

the “capacity to act intelligently in new situations” (Dewey, 1938, p. 27). Dewey (1938) 

argued that acquisition of information in the abstract when it was dissociated from 

meaningful, situated, contextualized experience, provided minimal value to students. 
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Nonetheless, strong debate continues on the effectiveness of constructivists’ 

educational approaches. The argument that directed and guided instruction is the most 

efficient and effective approach to schooling, due to the expert-novice positioning of the 

teacher and student, remained debatable. Educational researchers have argued that the 

teacher is best able to guide the student through “worked examples” and “process 

worksheets,” thus minimizing the cognitive load that the learner may incur form the 

“complex environment” (Kirschner, Sweller, & Clark, 2006, p. 80). Based on “a large 

body of aptitude–treatment interaction (ATI) studies” (Kirschner et al., 2006, p. 81) 

results have posited that less able students benefited the most from guidance and 

scaffolding in their learning. Kirschner et al. (2006) argued that “not only is unguided 

instruction normally less effective; there is also evidence that it may have negative results 

when students acquire misconceptions or incomplete or disorganized knowledge” (p. 84). 

This fundamental debate on instructionism versus constructivism will continue 

(Kirschner et al., 2006).  

The issue of learning transfer was argued to be elemental to the questions that 

arose from this debate (Wise & O’Neill, 2009). Direct instruction may indicate greater 

gains in learning. However, educators have noted the limited value of direct instruction as 

“very little evidence of transfer to novel problems have been produced in the lab” and 

constructivists have “greater ambitions where transfer of learning is concerned” (Wise & 

O’Neill, 2009, p. 84). Directed instruction may lead to momentary acquisition of specific 

learning, but constructivism subscribes to a “preparation for future learning” (Wise & 

O’Neill, 2009, p. 85). Moreover, constructivist-learning sets the conditions that what is 

learned is important beyond the classroom walls, and enacting such a form of teaching 
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enables students to take their learning to real-world settings in solving new problems 

within different settings.  

Specifically, directed instruction and inquiry, project-based learning may involve 

different learning paradigms. Direct instruction is usually aimed at teaching discrete 

knowledge while inquiry opens a greater avenue of “learning to learn” without a real 

focus on the discrete instructional material. In “learning to learn”, self-determined 

learning and the subsequent transfer may be of greater educational value (Bransford et 

al., 1999; Shaffer, 2006). The controversy in teaching and learning approaches implies 

the epistemic differences in understanding what the learning objectives are and how they 

are measured. For instance, Kirschner et al. (2006) gave a description of ATI studies that 

suggested the comparison of learning on very specific measures are temporally tied to the 

experimental conditions, but they failed to consider the learning beyond the experimental 

setting into the real world. 

Leveraging Dewey’s work, then as now, traditional education has challenged the 

inclusion of socio constructivist epistemology in education (Dewey, 1938). 

Understanding that Dewey’s critique of educational programs of that time, before 1938, 

the essential issues have persisted in K-12 educational settings with few exceptions. 

Learning environment focused on objective-based lessons that rely on static textbook 

information, is still the central source of information transmission in schools. This 

understanding suggested the consequential authority of the didactic curriculum with 

standard-based examinations directly tied to the objectives (Dewey, 1938). Despite the 

growing trend in educational epistemological and alignment with social constructivism, 

behaviorist theoretical frameworks as a systematic issue have persisted (Fullan, 2007). 
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Moreover, the “military regimen” (Dewey, 1938, p. 61) has persisted in schools. 

Direct instruction still takes up residence in today’s schools and limits the support the 

individual’s student freedom in the acquisition and construction of knowledge and fails to 

acknowledge the importance of social constructivism (Dewey, 1938). Dewey (1938) 

argued that the educational environment was essentially a social constructivist experience 

in which students “form a community group” and that “education is based upon 

experience,” as a “social process,” (p. 58). He suggested altering the dynamics of student-

teacher relationship change accordingly. The teacher’s position as the controller of 

learning in depositing information can change to become a group leader and guide in the 

social construction of meaning with the students. The social dynamics of the class may 

change with the reorientation of the community-based, student-centered educational 

approaches in which the individuals, in a social setting, construct meaningful knowledge. 

Dewey’s observations and critique of “traditional education” are dated but the issues 

persist (Dewey, 1938).  

The process of thought as a concept of attainment was central to this study 

(Bruner, 1973). Understanding important and meaningful concepts has been posited to be 

more important than simply knowing information (Shaffer, 2006). The core learning 

process, the “illumination” (Bruner, 1973, p. 132), provided the theoretical foundation for 

this study. The “strategies of decision-making” as going beyond memorization of discrete 

information in examining the “problem solver seeking to attain a concept” (Bruner, 1973, 

p. 135) were central to the lens of the study.  

The concept of ZPD (zone of proximal development) offered a more insightful 

view of the learning phenomenon in knowledge construction (Vygotskiĭ, 1978). The 
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notion of a range of skills and capacities suggested a range of eventualities and learner 

abilities. For example, obtaining a score on a factual recall of a series of items with a 

behaviorist foundation (Skinner, 1950) did not afford a dynamic view of the thinking 

process. Thus, greater importance was placed on how the learning environment can 

support the learners’ thinking process. How students think creatively in implementing 

innovative solutions to self-identified problems was fundamental to this study 

(Hennessey & Amabile, 2010; Runco, 2008). Runco (2008) argued for the importance of 

learning of creative thinking as an everyday use of creativity in problem solving and thus 

differentiates the use of creativity as an universal skill (Csikszentmihalyi, 1996). 

Specifically, everyday creative thinking does not necessarily provide a groundbreaking 

idea that changes society, but it can be the everyday experience of problem solving and 

decision-making (Runco, 2008). 

Game construction curriculum was found to be consistent with fundamental 

constructivist educations. The construction of games through programming was 

suggested to align with constructs posited by lead educational theory scholars (Bruner, 

1966; Dewey, 1938; Vygotskii, 1978). 

Intrinsic Motivation Theory 

One specific strand of educational theory that informed this study is the 

understanding that human intrinsic motivation and self-determination are important to 

improved academic outcomes with learners (Deci & Ryan, 1985). Although Harlow (as 

cited in Deci & Ryan, 1985) was attributed with first using “intrinsic motivation,” White 

actually “proposed a need for effectance as a basic motivational propensity that energizes 

a wide-range of non-drive behaviors” (Deci & Ryan, 1985, p. 27). It follows that, not 
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only do basic human drives intrinsically motivate individuals but that human’s desire for 

the freedom to interact with their environment for specific interest and enjoyment also 

motivates individuals (Deci & Ryan, 1985). 

Furthermore, individual competence was deemed to be important. Kagan (as cited 

in Deci & Ryan, 1985) suggested “mastery motivation” as a motivational aspect 

involving the interaction of perceived competence with intrinsic motivation. The 

concomitant factors of intrinsic motivation are emotions that are connected with interest 

and suggests, “Interest-excitement can therefore activate many types of investigatory or 

manipulative behaviors, particularly under conditions of novelty and freedom for other 

pressing demands of drives and emotions” (Deci & Ryan, 1985, p. 28). Interest and 

excitement that produce enjoyment within the activity were suggested as interactive 

factors in supporting intrinsic motivation.  

Csikszentmihalyi (2000) further emphasized the connection of enjoyment with 

creativity, “when one engages in optimally challenging activity with respect to one’s 

capacities” provides a flow experience ( p. 29). Individuals may find significant 

enjoyment and satisfaction with an appropriate balance of challenge and capacity when 

addressing demands of the task to the degree that the individual perceives. 

Csikszentmihalyi (2000) wrote “peculiar, dynamic, holistic sensation of total 

involvement in the activity itself” is the flow experience ( p. 29). This suggested a close 

connection between intrinsic motivation and human emotions that are involved in 

creative activity. 

Self-determination was suggested to be the factor that actuates intrinsic 

motivation in affording learners a sense of control (Deci & Ryan, 1985). The freedom of 
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choice becomes central to learning and suggests “the need for self-determination is an 

important motivator involved with intrinsic motivation and is closely intertwined with the 

need for competence” in learning (Deci & Ryan, 1985, pp. 31-32). 

In educational settings, intrinsic motivation is distinct from extrinsic motivation. 

Extrinsic motivators may take the form of grades, prizes, and awards and have been 

found to erode or completely subsume intrinsic motivation (Deci & Ryan, 1985). For 

instance, problem solving under cooperative conditions has been found to be more 

intrinsically motivating than competitive conditions and extrinsic motivators, such as 

monetary rewards, avoidance of punishment, or awards may challenge intrinsic 

motivation (Deci & Ryan, 1985). These externally motivating factors, as well as others 

such as surveillance and goal imposing have been found to undermine intrinsic 

motivation. 

In classroom settings, Deci and Ryan (1985) maintained that notions of trust and 

“emotional and psychological well-being” worked toward the maintenance and support 

for the students’ intrinsic motivation (p. 246). There appeared to be a clear connection 

between positive emotions and intrinsic motivation. Thus, perceived competence and 

freedom of choice appeared to provide an indication of intrinsic motivation. Although 

competence and self-determination are often combined, for theoretical considerations, 

keeping them separate was important in explicating underlying conditions and 

determining theoretical rationale in this research. 

The notion that intrinsic motivation may be supported by concepts such as “open 

classrooms” informed this study as well (Deci & Ryan, 1985, p. 250). The “open” 

learning environment offers students a greater range of freedom in self-directed learning.  
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Learning to teach has also been an important intrinsic motivator and is related to 

the game construction in which students learn information to create an educational game. 

In an experimental study on intrinsic motivation, college students learning for the 

purpose of teaching the subject matter, “reported finding the material more interesting, 

enjoying the learning experience more, being more active in the learning process, and 

being more willing to do a similar experiment in the future, than did subjects who learned 

with the expectations of being tested” (Deci & Ryan, 1985, p. 259). This suggested the 

importance of applying learning in active use of the knowledge gained in authentic 

learning conditions that may be found in collaborative game construction. There is an 

inherent human motivational need in preparing to teach. Students must learn the subject 

more deeply so as to impart the understanding to others (Benware & Deci, 1984). 

Researchers argue that given “the opportunity to use information to act on one’s 

environment facilitates intrinsic motivation for learning that information and results in 

improved conceptual learning” (Benware & Deci, 1984, p. 274). Benware and Deci 

(1984) posited the importance of applying learning to active use in authentic learning 

conditions as intrinsic motivators in learning. “When [learning] conditions are created 

that facilitate intrinsic motivation, students’ learning, particularly conceptual learning and 

creative thinking, increases dramatically relative to that of students in settings that foster 

extrinsically oriented learning” (Deci & Ryan, 1985, p. 261). With the improvement of 

learning, a “synergistic effect” that perpetuates the intrinsically motivated learning from a 

snowball effect may be facilitated under certain learning conditions (Deci & Ryan, 1985). 

As students in intrinsically motivated situations gain new and significant understanding, 

they may be more motivated to learn more than what is required. 
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Another intrinsic motivation classroom concern was the teacher’s need to “create 

informational context within which children can explore, discover and learn,” (Deci & 

Ryan, 1984, p. 270). Deci and Ryan (1984) further cautioned that, “When the 

environments become controlling, children lose intrinsic motivation and self-esteem” (p. 

270). Specific to the classroom setting of game construction, the teacher may have a 

certain impact on the students’ intrinsic motivation. In measuring intrinsic motivation, the 

different effects of the potentially motivating technology, digital tools, curriculum, and 

pedagogy might be greatly influenced by teacher practice. Important differences are 

suggested between mandated, perfunctory rote-memorization that corresponds with 

declarative knowledge. In-depth, conceptual learning for procedural knowledge 

corresponds with a deeper understanding of content at a conceptual level. Experimental 

research asserted that “learning in order to get the grades impaired conceptual learning” 

(Deci & Ryan, 1984, p. 270). The research suggested that extrinsic motivations 

approaches such as awards and competition as well as state tests are extrinsic motivators 

that work against intrinsic motivation (Deci & Ryan, 1984). 

In moving the locus of causality from the external motivating conditions to 

intrinsic motivation, the students must internalize the importance of the activity so that 

that they may be intrinsically motivated (Deci & Ryan, 1984). The students must feel 

competence in doing the activity while feeling the autonomy within the activity. The 

activity itself must “have the appeal of novelty, challenge, or aesthetic value” (Ryan & 

Deci, 2000, p. 71). Although intrinsic motivation may range across different levels of 

self-regulation, optimal conditions may provide students with intrinsic motivation 

because the students feel competence, autonomy, and relatedness as critical factors to 
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their success. The basic human psychological need for competence on learning tasks and 

how the environment provides the student a sense of relatedness (from the teachers, 

parents, peers, etc.) may affect intrinsic motivation reflected through the student’s sense 

of interest or enjoyment (Deci & Ryan, 1985). The relatedness factor that is signified in 

the “dramatic power of social contexts” is suggested to impact intrinsic motivation (Ryan 

& Deci, 2000, p. 76). 

The theories underlying the IMI include the self-determination theory that include 

the use of  “inner resources for personality development and behavioral self-regulation” 

(Ryan & Deci, 2000, p. 68). The 22-item survey questionnaire used in the current study is 

found in Appendix E and includes four subscales: seven items of interest and enjoyment 

(IE), five items on perceived competence (PC), five items on perceived choice (CH), and 

five items on pressure and tension (PT). 

The intrinsic motivation and self-determination theory were critical concepts in 

this study. Game-programming students needed to be self-motivated and feel that they 

have control over the digital game production. Using the IMI, Vos et al., (2011) found 

that the game-construction group using a drag-and-drop game shell was more motivated 

than the game-play group. How game text-based scripting motivates students required 

examination in this current case study. Thus, intrinsic motivation was important in 

understanding how game construction students were motivated in their work. 

Digital Literacies 

A traditional definition of literacy involves the capacity to read and write text 

(Holdaway, 1979; Treiman, 2000). Literacy is argued to extend beyond the cognitive 

process (e.g., text decoding) to the sociocultural contextualizing of information (Gee, 



 

28 

 

2010; Jones & Hafner, 2012). Although technology development adds important changes 

to literacy practices, “new affordances of digital media is that they make written language 

more interactive so that writing becomes more and more like having a conversation” 

(Jones & Hafner, 2012, p. 13). Digital production affords a more dynamic and interactive 

medium that allows for a more natural processing of information through the readily 

available communication affordances (Jones & Hafner, 2012). 

The creative production afforded by digital technologies enables users to disrupt 

the traditional positions of producer and consumer and gives the users the ability to “look 

at things like search algorithms, hypertext, the read-write web, and the ways new 

technologies facilitate our abilities to manipulate visual elements in texts like 

photographs and videos in ways never before possible” (Jones & Hafner, 2012, p. 14). 

Gee (2010) further argues that digital media and learning (DMAL) is an emerging area 

critical to educational practice and involves “the wider workings of production and 

participation in popular culture” (Gee, 2010, p. 53). Although media literacies and new 

literacy studies have opened a new theoretical understanding of technology in society, 

DMAL offered the view of the inherent learning value of digital resources (Gee, 2010). 

Digital literacies include the multimodal affordances provided through images as 

information conveyors that “communicate with visual resources” (Jones & Hafner, 2012, 

p. 60). Multimodal capacity includes a combination and recombination of the visual 

along with text that allows participants to use creative ways of communication (Jones & 

Hafner, 2012). In digital environments, “text-based digital communication does not just 

encourage creativity through its limitations, but also through its flexibility, especially the 

way it makes it easy for users to mix different kinds of linguistic resources” (Jones & 
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Hafner, 2012, p. 78). Although the manipulations of various media is involved in digital 

literacy practices, text reading and writing remained germane to the development of 

digital literacies (Jones & Hafner, 2012). 

Text-based knowledge might be an important consideration in the learning of 

programming through its embedded syntax nature of digital codes in programming 

languages such as C++, Java script, ActionScript, etc. Text-based literacy remains 

important in exploring the differences between “hard” and “soft” skills that are 

differentiated in the requirements for technology fields (Denner, 2011; Zarrett et al., 

2006). For instance, crucial text-based practices that involve script syntax and spelling 

knowledge are arguably essential to programming skills. However, the text-based 

scripting poses a distinct difficulty for the learner (Ernst & Clark, 2012; Thomas, Ge, & 

Greene, 2011).  

Furthermore, algorithmic inclusion within the text-based practices may pose a 

significant cognitive load for learners (Calder, 2010). Although visual design (e.g., drag-

and-drop software) supports scaffolding for students in making programming a lower 

entry threshold, the critical importance of text-based literacies, such as understanding 

syntax and precise spelling, corresponds with the “hard” skills that may be required for 

increasingly more complex digital production (Denner, 2011; Zarrett et al., 2006). 

An example of empirical studies on digital literacies in a game development 

learning environment with grade four students using a visual interface game engine was 

investigated for traditional literacy development and digital literacies (Owston et al., 

2009). Engaging students in a 10-week game development activity, literacy development 

was measured using the group reading assessment and diagnostic evaluating (GRADE) 
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instrument that assessed vocabulary, sentence comprehension, passage comprehension, 

and listening comprehension. Owston et al., (2009) found no significant difference 

between the game development group and the control sample on the GRADE instrument. 

According to teacher interviews, students used digital literacies in collaborating, 

technology problem solving, and learning that were related to the online participatory 

aspects of learning “about the public nature of the Internet” (Owston et al., 2009, p. 984). 

Although the daily sessions were for 45 minutes, the researchers observed the need for 

added time in learning to develop the games and suggested game creation was a 

motivating activity for the students. There was a noted tension between efficiency and 

production levels as “most teachers thought there was too little time allotted to the 

development of each game” (Owston et al., 2009, p. 987). This research is discussed 

further in the game construction section. Informing the current study, Owston et al. 

(2009) offered a view of the digital literacy skills developed in game design and how 

traditional measures such as the GRADE, with the attention to traditional literacy focus, 

could possibly limit the apprehension of the actual literacies in practice with game 

development. However, Owston et al. (2009) did not address the actual scripting aspect 

of the digital literacies involved in the game development environments. 

Salen (2007) also described the potential digital literacy gained in game 

development when she wrote: 

We believe that game-making is especially well-suited to encouraging meta-level 

reflection on the skills and processes that designer players use in building such 

systems, be they games or communities of practice. Membership in a community 

of game producers means sharing your thoughts and experiences with your fellow 
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players. This ability to gain fluency in specialist language and to translate 

thinking and talking about games into making and critiquing them (and vice 

versa) suggests that games not only teach literacy skills but support their ongoing 

use. (p. 319) 

In describing holistic integration of communication and collaboration as a 

medium for learning literacy skills in the process of game authoring, foundational literacy 

was reinforced (Salen, 2007). Although research offers a direction for better 

understanding of what literacies are involved in game design and programming 

environments, further research was needed for understanding these complex interactions. 

Therefore, code literacy involved within the larger scope of digital literacies is described 

in the following. 

Digital literacy studies have gained interest on how social media may impact 

digital literacy (Pegrum, 2010, 2011). Identified skills involved in digital literacies are 

posited as the following: language, information, connections, and (re-) design (Hockly, 

2012; Pegrum, 2010). These scholars argued for the conceptualization of digital literacies 

as exemplified in text-based, multimedia literacies, as well as “‘code literacy’ which 

includes a basic understanding of coding so as not be tied to the exclusive use of 

commercial templates in online tools, and gives one the ability to route around 

restrictions where deemed appropriate” (Hockly, 2012, p. 109). This described a literacy 

capacity for reading and writing of text-based scripts for improved understanding and 

learning. 

Code literacy, as a distinct literacy within the larger context of digital literacies, 

was of interest in this study (Hockly, 2012; Pegrum, 2014). Understanding of digital 
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literacies suggests that code literacy involved in game programming is not necessarily a 

declarative skill but encompasses “procedural skills” (Hockly, 2012, p. 110). Code 

literacy implies the need for interaction and active participation through the application 

skills (e.g., problem solving, communication, collaboration, etc.) in the process of 

knowledge acquisition and construction of games through text-based scripting (Hockly, 

2012; Pegrum, 2014).  

Literacy is defined as linguistic capacity foundationally connected to the 

knowledge of letter symbols and the phonological connection to those symbols that 

support the use of language in speaking, reading, and writing (Holdaway, 1979; Treiman, 

2000). Fundamental to programming concepts, “literacy involves external, materially 

based signs, symbols, depictions, or representations” (DiSessa, 2000, p. 6). 

Code is defined as “a system of symbols used to send message etc. by machine” 

that is used for programming and is used to disambiguate from the multiple meanings of 

code (Ehrlich, Flexner, Carruth, & Hawkins, 1979, p. 120). This definition of code 

involves the information interaction with computers. The SCRATCH programming 

environment is shown in Figure 1. 
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Figure 1. SCRATCH visual programming interface. Adapted from 
https://scratch.mit.edu/. 
 

Recognizing the variance of text-based scripting from visual programming is 

posited to impact computational learning. Game construction learning scholars have 

suggested to use Flip software that includes visual language to “decode the code” 

(Howland & Good, 2015, p. 224) for scaffolding coding skill development from visual to 

text-based. 

How “hidden” texts, in the form of scripts, were read, interpreted, and written 

called for understanding. Unique to technology environments and directly related to 
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emerging understanding of digital literacies, the computer scripts required different 

treatment when reading, in that “digital text is written for two distinct types of readers: 

humans and machines” (McEneaney, 2011, p. 376). It has become increasingly important 

to understand not only how humans interpret digital texts, but also how machines 

interpret digital texts for meaning as a nascent area of digital literacies (Hockly, 2012; 

Pegrum, 2014). Computational scholars argue for the increased importance in learning to 

code (Rushkoff, 2011). The implications of “hidden” texts of programming scripts that 

required “interactive reading… digital text exerts control over readers and reading 

environments in ways that have never existed in print” (McEneaney, 2011, p. 377). This 

suggests a certain complexity of digital literacies that are compounded with the concepts 

on text-based scripting. The dearth of research literature on text-based scripting skill 

development suggests the need for the current study. 

Games and Play 

This section explains the theoretical importance in using games and play in 

educational settings. The socio-cultural importance of games, and play all as primary 

elements of social organization that also give human beings important physiological and 

psychological benefits in building toward the understanding of the importance of digital 

games for education (Huizinga, 1950). With a long history and important place in culture 

and society, having fun and playing “implies a non-materialistic quality in the nature of 

the thing itself” (Huizinga, 1950, p. 1). This suggests that games and play may not 

typically be associated with industry and work in the economic sense as found in the 

materialistic world of humans with the prizing of commodities. Identifying the inherent 

tension between the materialistic and esoteric, Huizinga (1950) argued, “Play is the direct 
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opposite of seriousness” (p. 5). The tension between ‘play’ and ‘seriousness’ implies a 

social complexity involved with the inclusion of games in education. Positing education 

as a ‘serious’ matter implies that play and games may be viewed as unimportant to 

educational environments. 

Thus, “Homo Ludens (man the player)” asserts that games are a crucial “element 

of culture” in exploring the concepts involved with the socio-cultural importance of 

games and play (Huizinga, 1950, p. Foreword). Participation and the rules of general 

conduct in specific functions and events, such as debates and contests, are suggested to be 

essential to culture, games, and play and formed the “basis of civilization” (Caillois, 

1961, p. 58). Games and play exemplify the cultural order in which individuals learn the 

important social behaviors through the rules of games. Caillois (1961) further argued that 

the notions of games and playing allow humans a basis for the invention of illusion while 

providing an understanding of social order. He posited that rites exemplify the 

importance of play as a learning tool. The importance of games and play as social 

constructs imply epistemic realignment in schools. Play is reasoned to enable 

“simultaneously liberty and invention, fantasy and discipline” that is inscribed into 

society and culture (Caillois, 1961, p. 58). 

The objects of learning (the games created by students) underscored the social and 

cultural implications that correspond with the inclusion of game construction in middle 

school. The technology curriculum involving digital literacy development with the game 

construction framed the study. The following section extends the concepts of games and 

play to digital games. 
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Digital Games 

Learning as an experiential event, contextualized within the setting and situation, 

is suggested to be integral within game-based learning as a virtually experience (de 

Freitas & Maharg, 2011; Oers, Elbers, van der Veer, & Wardekker, 2008). Digital games 

may provide valuable experience and learning in a compelling way. The educational 

value of digital games is consistent with activity theory (Engeström, Miettinen, & 

Punamäki-Gitai, 1999). The theoretical perspective of active learning is consistent with 

game-based education approaches in virtual learning environments. Digital environments 

have been argued to support increased potential for effective, deeply contextualized, 

active learning through the rich dynamics of interactive software (de Freitas & Maharg, 

2011). Engagement in game-based learning is posited to support learners in an 

immersive, virtual experience as cognitive activity consistent with activity theory (de 

Freitas & Maharg, 2011; Engeström et al., 1999; Oers et al., 2008). 

Central to this argument is “literacy and thinking—two things that, at first sight, 

seem to be ‘mental’ achievements—in reality also primarily social and cultural 

achievements” (Gee, 2007, p. 5). The educational value of digital games as well as social 

dimensions of learning and literacy suggest a shifting epistemology (de Freitas & 

Maharg, 2011; Gee, 2007; Shaffer, 2006). These scholars argue that digital games can 

support learner socio-cultural engagement in adding to the benefits provided by the 

virtual, immersive experience. 

Trans-disciplinary educational engagement that includes, science, technology, 

engineering and mathematics in the area of STEM learning, suggests “trans-disciplinary 

thinking and teaching” (Mishra & Henriksen, 2012, p. 20). The multidisciplinary 
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approach to learning posits the acceptance of a collective view of the academic 

disciplines that have traditionally been distinct and isolated from other disciplines 

(Mishra & Henriksen, 2012). These disciplines can include diverse subjects such as 

biology and anthropology and may include sub-disciplines such as genetics and linguistic 

anthropology (Gee, 2007). Trans-disciplinary approach to education posits an epistemic 

realignment of curriculum for the inclusion of diverse subjects that are currently not 

supported in education. Trans-disciplinary learning suggests an important issue within the 

developing field of game-based approaches to education (Gee, 2007; Mishra & 

Henriksen, 2012).   

Traditional epistemology that divides learning by distinct disciplines is argued to 

inhibitive a more practical view of multidisciplinary learning that can be found in games 

(Gee, 2007). Digital games are able to integrate the multiple subject areas into a holistic 

game in providing learners with trans-disciplinary educational experiences. Gee (2007) 

argues that digital games can provide students with significant and critical learning 

opportunities of cultural value. He argues that “good video games build into their very 

designs good learning principles and that we should use these principles, with or without 

games, in schools, workplaces, and other learning sites” and more importantly “when 

young people are interacting with video games—and other popular cultural practices—

they are learning” (p. 215). Educational systems need to be inclusive of the youth and 

their participation in DMAL as part of cultural practice (Gee, 2010). The inclusion of 

critical thinking and problem solving is a key aspect of games that needs to be included 

into educational practice for improved learning (Gee, 2007; Sardone & Devlin-Scherer, 

2010). 
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Digital games may provide significant opportunities for learning literacies valued 

in and out of schools (Gee, 2009, 2010). Digital games have a capacity to build systems-

based literacy along with the shaping of the students’ cultural, social, and economic 

capital (Walsh, 2010). Baytak & Land (2011) argued “Given the prominence of 

entertainment games for young children, interest has been correspondingly generated in 

the educational potential of computer games for classroom use” (p. 765). Walsh (2010) 

similarly posit “digital gameplay shapes knowledge, understanding and learning” (36). 

Digital games are posited to provide important sociocultural learning along with 

the benefits of digital literacies learning (Gee, 2010). Researchers agree that educational 

theory on game-based learning requires further exploration and development (Baytak & 

Land, 2011).  

The important benefits of game-base learning have been extended to game 

construction (Kafai, 2006; Kafai & Burke, 2014). In building rather than playing games, 

the power of digital tools use in constructing knowledge that benefit leaners (Baytak & 

Land, 2011). Distinctly, “two different lines of inquiry have emerged” with game-based 

learning and game construction (Baytak & Land, 2011, p. 766). The resulting line of 

inquiry on digital game design is grounded on constructionist approaches to learning in 

digital production environments (Kafai, 2006; Kafai & Burke, 2014; Papert, 1980). Game 

design and development learning approaches are consistent with constructionist learning 

approaches (Kafai, 2006; Papert, 1980). The emergence of game construction learning 

extends the primary line of inquiry of digital games suggesting a shift in epistemology 

toward procedural learning approaches (Shaffer, 2006). In constructing games, student 

must use digital tools through the game production software involving procedural 
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thinking and learning, suggesting the shift from the acquisition of declarative knowledge 

to procedural knowledge (Shaffer, 2006). Therefore, game construction is posited a 

distinct line of educational interest and inquiry.  

Game Construction 

Papert (1980) proposed that the language of mathematics might be more readily 

learned and practiced through the use of LOGO programming language. Papert’s (1980) 

early work on the use of computers for education has expanded to a distinct area of 

educational inquiry on the use of programming in teaching children computational 

thinking. Computer programming learning engaged young children in “turtle” logic that 

allowed the children to programmatically manipulate geometric configurations as they 

explored and learned the patterns rendered by the computer (Papert, 1980). Since this 

initial work on the promotion of programming for young children, work on this 

educational strand has gained interest (Kafai, 2006; Kafai & Burke, 2014). 

Kafai (2006) suggested that “video games are clearly a highly significant 

component of contemporary American children’s culture” (p. 36). Educators have 

proposed the importance of video games in the lives of modern students in suggesting the 

powerful learning potential of digital games (Gee, 2007; Kafai, 2006). The importance of 

computer technology through the support of digital games is posited as a crucial 

dimension in lives of children (Kafai, 2006). Digital games are suggested to be an 

important part of children’s values and lived-in culture (Gee, 2007; Kafai, 2006). Games 

may have a significant social and cultural impact on learners (Caillois, 1961; Huizinga, 

1950). 
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Building on Papert’s earlier work on the power of programming, Kafai (2006) has 

suggested a constructionist approach toward empowering learner-centered capacity in 

game construction. She argues that programming provides learners with a “construction 

tool for personal expression” (Kafai, 1995, p. xvi). Programming games is suggested to 

garner children’s interest in the productive use of computers. She asserted, “making a 

game can become a powerful source for children’s thinking and learning in a school 

context” (Kafai, 1995, p. xvii). She argues that learning through design and development 

can open new pedagogical opportunities (Kafai, 1995). These new pedagogical 

opportunities might be supported through the “open-ended” nature of constructionism 

(Kafai, 1995, p. 4).  

Kafai (1995) describes the learners as the learner-designer involved in computer-

based, problem-solving activities through game creation. Kafai (1995) posits that power 

of the learning environment in providing learners with “computer programming as 

objects-to-think with” (p. 10). The constructionist epistemology is posited to be 

fundamental to the importance of digital game creation curriculum and suggests the 

importance of programming as a core skill (Kafai, 1995; 2006; Kafai & Burke, 2014). 

An important consideration when using computers as learning tools is in 

providing students with ample opportunities for programming (Kafai, 1995). The 

important implication of the game creation as computational production is that 

programming “learning takes time” (Kafai, 1995, p. 12). Both Kafai and Papert concurred 

that students need to be allowed sufficient time when using computers to “discover and 

build connections” (Kafai, 1995, p. 13). Kafai (1995) argued that game creation extends 

the concept of discovery and inquiry-based learning instead of students learning to 
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“produce short answers” (p. 14). The students need to learn design and the development 

of products in understanding that computational learning that, “forces critical think, 

judgment and personal involvement” (Kafai, 1995, p. 15). 

Tension in the field of educational technology has been identified with relatively 

slow inclusion of technology-engaged learning into the classroom despite the suggested 

benefits of constructionist learning approaches (Cuban, 1988). Couched in historical 

context with the advent of the “Microcomputer Period (Late 1970s–end of 1990s)” the 

educational potential of computer use was found significant (Aslan & Reigeluth, 2011, p. 

5). However, skill drill practice through CAI (computer adapted instruction) techniques 

have become the acceptable way of using computers for learning (Aslan & Reigeluth, 

2011). 

Aslan & Reigeluth (2011) provided the background of educational computing, “In 

1985, at least one computer was available for 92 percent of all secondary schools and 82 

percent of elementary schools” (p. 6). Despite the potential for greater inclusion of 

computer use in schools, technology-engaged learning has remained minimal in K-12 

education (Aslan & Reigeluth, 2011). While at the time the availability of computers in 

school had shown promise, in today’s light, one computer in a classroom suggest very 

little computer access time for students and much less time for exploration and play. 

When technology was used in the classroom, it tended to replace existing resources, such 

as textbooks, with educational websites that gave enhancement and amplification of 

learning material (Hughes, 2005).  

Expanding on the pedagogical dichotomy between CAI and constructionism, 

Kafai (2006) advocates for the shift to “constructionist perspectives” in education and 
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affirmed that, “Game making also does not require expensive technologies to provide 

learners with the opportunities to develop their programming skills and to design rich and 

interesting game worlds and characters” (p. 38). Children may be able to develop 

technology skills beyond the content matter for greater digital capacity, allowing them 

“to develop technological fluency” through game construction learning (Kafai, 2006, p. 

39). 

The following empirical literature review section of game construction was 

organized in chronological order due to the emergent nature of the game construction 

studies. Sections identify the different research focus. This review highlights earlier 

studies in their contribution to the game construction research. Discussion of the different 

studies on game construction that inform this case study is provided thereafter. 

There were 28 peer-reviewed empirical studies that involved young learners and 

added to the understanding of game construction within traditional educational settings. 

The searches and selection of the literature informing the discussion of K-12 education 

game construction framed the literature review on upper elementary to high school range. 

Proceedings studies were treated as secondary literature in comparison to 28 peer-

reviewed articles. The organization of this section attempts to clarify the complexity of 

the game construction approach research. An overview of the studies is provided with an 

in-depth discussion of the related studies in keeping a focus of the studies relevant to 

game construction. 

Investigative Focus 

The research focus of the empirical studies shows a diverse range of investigative 

interests within game construction learning. One strand was on gender and computer 
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science skill development (e.g., Denner & Werner, 2007; Denner et al., 2012; Carbonaro 

et al., 2010). Learning in the sciences domain (Baytak & Land, 2011; El-Nasr & 

Maygoli, 2011; Khalili et al., 2011; Yang & Chang, 2013) and math (Calder, 2010) was 

also represented. Creative thinking and problem solving as 21st century skills were also 

explored (Navarrete, 2013; Thomas et al., 2011; Yang & Chang, 2013). Computer 

science represented an area promoting STEM learning (e.g., Carbonaro et al., 2010; 

Denner et al., 2012; Ernst & Clark, 2012; Tholander, 2005). Four of the studies focused 

on comparing learning conditions between construction and play control groups (Eow, 

Ali, Mahmud, & Baki, 2010; Eow, Wan, Rosnaini, & Baki, 2010; Owston et al., 2009; 

Yang & Chang, 2013). 

For the purpose of this study, the game construction literature is organized by 

investigative area as follows: early studies, quantitative, computer science, gender, case, 

design-based, and proceedings. 

Initial Studies (2005-2007) 

Three studies inform the literature review as the initial studies in computer game 

making (Denner et al., 2005; Robertson & Good, 2005; Tholander, 2005). Tholander 

(2005) used the constructivist theory as well as the multiple perspectives of the game-

player, game-designer, game-programmer, and student-view in the investigation on the 

educational benefits of game programming involved in a playground project based on the 

LOGO-tradition. Through a three-year project with 40 children, interviews following the 

game workshop evidenced the study findings. This study was conducted in England with 

seven students completing the task. Two student interviews with Nathan, age eight, and 

Tim, age seven were analyzed for the findings of the study. Tholander (2005) found that 
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the “children’s understanding of programming largely was a matter of knowing when to 

use a particular kind of knowledge and how to demonstrate that to the investigator” (p. 

78). This finding suggested that their understanding went beyond simply understanding 

programming concepts. Tholander (2005) reasoned that in guiding children through 

programming functions, “it is of utmost importance to understand how children interpret 

not only the tools they use in their learning, but also how they interpret the learning 

situations in which they use the tools” (p. 79). This suggests a metacognitive perspective 

for a complex learning environment. The children must be flexible in their perspectives, 

so they “are able to reason from the different frames of reference involved in the task, 

and are aware of how those perspectives change throughout the situation,” (Tholander, 

2005, p. 79). This concept becomes even more important in technology rich 

environments in helping children to succeed in a specific content domain (Tholander, 

2005). This study offers qualitative insight on potential issues of changing perspectives 

and potential difficulties with children learning to program games. The study setting was 

on an informal educational setting but offers insight on programming difficulties in game 

construction learning. Tholander (2005) also expanded on the complexity found in the 

learning environment as an important implication of the study. 

A design-based study on gender inclusiveness in computer science was explored 

in another early study on game construction (Denner et al., 2005). Exploring the concept 

of pair programming in a voluntary afterschool program in middle school, socio-

constructivist learning approaches were examined for the potential of making computer 

work more inviting to females. Involving girls in sixth grade with an average age of 

12.11, n = 62, Denner et al. (2005) offered four strategies for overcoming barriers to 
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technology-field inclusion: “(a) game design and production, (b) pair programming, (c) 

challenging stereotypes, and (d) identity-forming activities” (p. 92). The authors 

suggested that these proposed strategies might help encourage the inclusion of women in 

the technology fields, allowing them to “become fluent with computer technology, 

including problem solving, teamwork, the logic of programming, and use of tool panels 

that include drawing and downloading sound and image” by including these support 

structures in game design and production (Denner et al., 2005, p. 96). Thus, in supporting 

a more collaborative, computer-based learning environment, gender issues in the 

computer science fields may be ameliorated. 

Drag-and-drop software was implemented for game creation with a focus on 

literacy development in a study conducted on a summer weekend workshop open to 

secondary school students (Robertson & Good, 2005). Interviewing ten participants from 

the ages of 12 to 15 in videography sessions lasting approximately 15 minutes each, 

researchers found that the participants “enjoyed the experience and would continue to use 

the Neverwinter Nights toolset if they had access to it” (Robertson & Good, 2005, p. 65). 

Additionally, self-esteem was augmented in the game creation despite the complex 

process encountered in creating games (Robertson & Good, 2005). Game creation with 

Neverwinter Nights software that provides learners scaffolding on computer game 

creation is argued to benefit them not only in literacy development, but also in engaging 

and enhancing their self-esteem. It is important to note that the short duration of the study 

that suggests a lack in rigor in the research. 

The three articles from 2005 form the emergence in understanding the 

significance of computer programming with young children and females, as inclusive 
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practice. This type of learning suggests divergence from existing practice in education. 

These studies form a nascent idea for the inclusion of human diversity within technology 

education in addressing the inventive potential of programming skills for game 

development. Denner et al. (2005), Tholander (2005), and Robertson and Good (2005) 

exemplify early research in suggesting the practicality of game construction for inclusion 

into education. Notably, these studies did not involve traditional school-based learning 

environments that were found in later studies. These studies offered a formative bridging 

of concepts that are important to this line of educational affordances and to its potential 

for mainstream education (Denner et al., 2005; Robertson & Good 2005; Tholander, 

2005). 

In an afterschool gender study that offered girls game programming experience 

using Flash MX animation software, pair programming was investigated with n = 26 

girls, ages 10 to 14 (Denner & Werner, 2007). Denner and Werner (2007) employed 

qualitative methodology in analyzing data from electronic notebooks and audio 

recordings of student discussions as they worked through the game making, problem-

solving challenges in four categories. Theses researchers found that: only adults were 

asked for assistance on problem solving. The students asked for assistance and attempted 

other strategies. The students attempted problem solving individually and requested 

assistance from peers. Denner and Werner (2007) found that “accidental difficulty” 

emerged as “getting stuck” due to the complexity of the Flash software (p. 138). A 

distribution of problems solved by the category with the number of entries and 

percentage of the problems solved is seen in Table 1. 
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Table 1  

Types of Challenges and Whether They Were Solved 

Challenge Number of entries Percent solved 
Timeline or key frame 39 74% 
Action Script 28 64% 
Using Flash tools 15 73% 
Understanding symbols 14 78% 
File management  7 57% 
Computer malfunction  6 33% 
Pair programming  5 40% 
Internet access  5 40% 
Note: Adapted from Denner and Werner ( 2007, p. 139) 
 

Another interesting finding was that some of the girls only recognized a problem 

if it was not solved, suggesting that they recognized “problems as something to avoid, 

rather than an inherent part of programming a game” (Denner & Werner, 2007, p. 139). 

Game programming could be seen as an environment in which problem identification and 

solving may be seen by students as very different from traditional learning environments 

in which problems may be seen as errors or situations that must be avoided. Denner and 

Werner (2007) argued, “Educators need to reinforce to students that problems are an 

inherent and potentially fun part of programming” (p. 145). They stress the importance of 

programming in pairs to allow for the stimulation of problem-solving strategies. “The 

problem-solving process often involves tinkering, which may involve making and testing 

hypotheses about the cause of the problem, or may involve more random exploration” 

(Denner & Werner, 2007, 146). 

The use of the ActionScript with the inherent complexity of both scripting and 

design tools add a challenge to the game development project in using text-based 

programming (Denner & Werner, 2007). These researchers suggest that learning 
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resilience in the face of complex systems and problems, such as debugging, are implicit 

to the game development environment. Novice and entry level game programmers may 

require similar dispositions or attitudes toward technological complexity, and is 

consistent with the findings on gender (Denner & Werner, 2007). 

Thinking systematically in designing a virtual space for playing, with direct 

consideration of graphic design, product design, writing, audio production, as well as 

engendering a concise, expert knower content, suggests a complex process for the game 

construction environment (Denner & Werner, 2007). Further research on this topic is 

needed to unravel the complexities involved in game construction. 

Quantitative  

Games construction conditions were compared with other conditions and provide 

quantitative data evidence (Eow, Ali, et al., 2010; Leng, Ali, Mahmud, & Baki, 2010; 

Owston et al., 2009; Vos, et al., 2011; Yang & Chang, 2013). Four quantitative studies 

compared game making to game play and one compared game construction with Flash 

animation development condition. 

On a study designed “to look at a bigger combination of technology, pedagogy, 

and creativity” (Eow, Ali, et al., 2010, p. 149), the researchers used  the (KTCPI) 

Khatena-Torrance creative perception inventory, the ‘what kind of person are you’ 

(WKOPAY?) survey, and the ‘something about myself’ (SAM) survey. Appreciative 

inquiry (AI) theory was used to ground the study in theory for this context. The survey 

instruments attempted to ascertain positive perception of the game development 

pedagogical intervention as compared to self-directed educational game play condition. 
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In a Malaysian context, instrument data was compared across n = 34 treatment 

and n = 35 control students. The researchers addressed two research questions: 

1. Did the appreciative learning approach group gain better creative perception in 

computer games development class when compared to the control group? 

2. Were there any significant differences in students’ creative perception before 

and after going through computer games development for both the 

appreciative learning approach group and the control group? 

Based on the “positive findings” in their experiment, they argued that computer 

game development pedagogical approaches for appreciative learning “affirmed the 

students’ creative perception” (Eow, Ali, et al., 2010, p. 160). In finding a significant 

difference with the CPI instrument, the authors argue that students in the game creation 

environment are enabled with the “capacity to capture, anticipate, and heighten positive 

potential” (Eow, Ali, et al., 2010, p. 160). By using images and video captured to inform 

the research, they found that students were “seen sharing information and enjoying the 

light moment with their friends and facilitator during discovery and destiny stages” (Eow, 

Ali, et al., 2010, p. 155). These researchers argue that the game development enabled 

more constructive and congenial collaboration than in the control conditions (Eow, Ali, et 

al., 2010). 

Although this study adds to the better understanding of game development 

pedagogical approaches, the small population numbers, n = 69, are problematic for 

statistical analysis rigor. Nonetheless, the positive findings add to the literature 

explaining the difference in game authoring conditions to game play. 
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In a similar paper conducted in the same setting in Malaysia, research involving 

the authoring of games as a creative process was measured as an appreciative learning 

approach (Leng et al., 2010). Appreciative inquiry (AI) theory as the “desire to achieve” 

(Leng et al., 2010, p. 1133) was used. This theoretical approach allowed for the 

measurement of the creative process as a dimension of the self-determination element. By 

comparing a control, n = 35, and treatment, n = 34, groups of seventh graders, ages 13 to 

14, the researchers found that students in the game development environment 

experienced significantly greater appreciations (enjoyment) than the students in the 

control group who played through a game module in “self-pace learning”  (Leng et al., 

2010, p. 1135). Leng et al. (2010) found the creative process was described through six 

phases: 

1. Inspiration—the idea generation phase. 

2. Clarification—the focus on goals. 

3. Distillation—the sorting and filtering through the ideas. 

4. Perspiration—the engagement in the creative work. 

5. Evaluation—the examination of strength and weaknesses. 

6. Incubation—the use of the subconscious mind in the creative process (pp. 

1132-1133). 

By having the students create games with Game Maker software and comparing it 

to a “do-it-yourself (DIY) session” (Leng et al., 2010, p. 1155), the researchers found that 

the game-authoring, experimental group experienced significantly higher creative 

processes than the DIY control group. Moreover, the authoring group indicated growth in 

creative experience over the course of the experiment. 
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In a quantitative study on student motivation in constructing educational games, 

four elementary schools in the Netherlands participated in an experiment on two research 

conditions in which students, n = 235, grades five and six, ages 10 to 12, were randomly 

assigned to either a “construction condition” or an “existing memory game” (Vos et al., 

2011, p. 131). In trying to understand the differences between the groups, the 

measurement instruments was a questionnaire that was designed to measure motivation 

with the intrinsic motivation inventory (IMI; Ryan & Deci, 2000). The “deep strategy 

use” with a “Revised two-factor Study Process Questionnaire (R-SPQ-2F)” (Biggs et al., 

2001) were also used. In a pre-test and post-test design, analysis of covariance 

(ANCOVA) was used to analyze the difference in post-test scores with both instruments, 

on the two conditions (construction versus play) with the pretest scores used as 

covariates. The results indicated a significant difference between the two conditions on 

both instruments, with a large effect size in showing construction superior to play. The 

students constructing games were found to show greater motivation. They used deep 

strategy in their learning. Although the learning outcomes (the learning of Dutch 

proverbs) were not measured, the limitations of the research may suggest that the 

construction versus play may not be equal as the researchers noted that the proverb 

learning game did not seem to engage the learners because they appeared less motivated 

than the game constructors. 

Yang & Chang (2013) conducted a study with n = 67 seventh graders on 

concentration, critical thinking skills, and academic achievement involved in DGA 

(digital game authoring) for 19 weeks in Taiwan. The experimental design compared the 

game construction of a biology game group with the collaborative development of Flash 
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animations and quiz group. The critical thinking and academic achievement MANCOVA 

analysis showed significant improvement of both constructs with the game construction 

group. Yang and Wang (2013) posited that study result showed, “DGA promotes greater 

learning retention through their empowerment as designers and authors of authentic 

digital games” (p. 432). These researchers suggested that the challenges and complexity 

of the game-authoring environments empower students in their collaborative efforts. The 

study results implied that the authentic nature of DGA supports engagement and 

motivation in learning (Yang & Wang, 2013). Another important implication suggested 

was that DGA provided greater opportunity for students to integrate domain knowledge 

such as biology. Yang and Wang (2013) suggested the importance of DGA for academic 

achievement that is enabled through learner autonomy, “The empowerment of learners 

for constructing knowledge in the process of creating authentic learning materials 

involved elements of learner autonomy and responsibility which created an ideal 

environment for integrating biological concepts with the game design” (p. 343). 

Moreover, the collaborative nature of the DGA enabled greater deep-level learning than 

when students worked alone. The DGA collaborative nature helped in “promoting 

positive learning attitudes and learning motivation, but also improves their learning 

achievement and self-efficacy” (Yang & Wang, 2013, p. 343). 

Computer Science  

Revealing the importance of advanced technology skill development, “computing 

science is playing an increasingly important role across all scientific disciplines” 

(Carbonaro et al., 2010, p. 1098). Carbonaro et al. (2010) argued for making the learning 

of programming along with other computational skills an important learning focus. 
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Noting a decline of interest in computing science in higher education and, more 

specifically, a minimal representation of females in the field, Carbonaro et al. (2010) 

suggested that, like other science fields such as biology and chemistry, computer science 

courses need to be included into the K-12 curriculum. These authors contended, 

“computer game construction (as opposed to game playing) is a viable activity for 

teaching higher order thinking skills that are essential for Science” in promoting game 

development for K-12 computer science education (Carbonaro et al., 2010, p. 1109). 

Investigating the use of ScriptEase for authoring games with two,10th grade classes, n = 

50, these researchers used three instruments to evaluate the “gentle approach” in learning 

computer science (Carbonaro et al., 2010, p. 1106). They used the response results from 

an exit survey, a rubric assessing high-order thinking skills, and a rubric assessing 

computing science skills to inform the investigation. Carbonaro et al. (2010) found 

females scored significantly higher than males on the high-order thinking skills measures 

in determining gender variability. They found no statistical difference based on gender in 

evaluating abstraction skills. While all of the students seemed to enjoy interactive game 

adventure writing over traditional writing, Carbonaro et al. (2010) suggested that females 

were more in favor the writing of digital game adventures. The use of scaffolding 

software along with appropriate pedagogical techniques may offer a more inviting nature 

of computing science for more gender-based equity in education was implied in the 

findings. Moreover, the alternative-authoring environment offered by software such as 

ScriptEase may provide a more engaging mode of adventure game authoring approaches. 
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Gender 

Employing multiple regression analysis on an online questionnaire responses 

from n = 140 girls, the expectancies value model was used as the theoretical perspective 

in determining the predictive value of the specific survey data items (Denner, 2011, p. 

53). This study included Latina and White girls in a California middle school who were 

involved in an after-school and summer program “designed to increase girls’ interest and 

capacity to pursue courses and careers in computing” (Denner, 2011, p. 57). Three 

variables indicated significant predictive capability: support from the school (ß = .19; p < 

.05); relevance of computing (ß = .19; p < .05); and technological curiosity (ß = .50; p < 

.01 (Denner, 2011, pp. 58-59). Curiosity about computing was found the strongest 

predictor of a desire to be involved in computing courses. Support from student peers, as 

well as teachers, was found to be able to predict the involvement in computing courses. 

The perceived relevance of the computing work was also found to have predictive 

capacity. Success expectations were not a predictor of interest in a future in computing 

(Denner, 2011). 

The findings suggested that some forms of experimentation and problem-solving 

interests are the highest predictors of having Latina girls involved in computing careers 

and increased experience. Computing practice may increase the chance of encouraging 

girls to take up technology opportunities, but these findings are not consistent with other 

studies on computer confidence (e.g., Gandara & Contreras, 2009). Thus the critical 

consideration in the mixed findings may be in how computers are used in “frequency and 

breadth” (Denner, 2011, p. 62). Specifically, the need to address the differences between 

“hard” and “soft” skills (Zarrett et al., 2006) is crucially important in regards to research 
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in technology-integrated learning environments. The “hard” technology skills subscribe 

to the programming and network uses of computers, while the “soft” are the computer-

based occupations that employ computer work, such as Internet journalism. 

Differentiating these significantly divergent computing skills is critical to the main 

argument within the research. 

Another important implication involving the need for support from teachers and 

peers is concurrent with the emotional role that teachers form with Latino students in 

particular (Valenzuela, 1999). That is, it is important to consider the emotional factors 

involved between typically marginalized and underrepresented student populations and 

the school’s teachers and administrators. Moreover, the quality of support is crucial in 

that the emotional support must be able to promote “high expectation and encouragement 

to pursue their dream” more than the instrumental support, such as offering “information 

on how to achieve their goals” (Denner, 2011, p. 62). Denner (2011) suggested that 

computing practice include “hands-on” computer activities, collaborative group work, 

and providing exploratory time for valuable learning for promoting computing careers 

with Latina girls (p. 64). 

Denner (2011) offered insight into Latina girl perceptions of computing 

involvement since the study population included a high representation of middle-school 

age Latina girls. Limitations of the study included the potential for bias because the study 

was conducted outside of school. The study population may over represent girls already 

interested in computing work. Additionally, this study did not specify the exact type of 

computing work that the girls were involved with, but this can be extrapolated from the 
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associated studies with Denner’s body of work (Denner & Werner, 2007; Denner et al., 

2005, 2012). 

One study focused on the analysis on a gender-based study of computer 

programming with n = 59 middle school girls and analyzed 108 digital games created by 

the girls using Stagecraft Creator software for programming capacity (Denner et al., 

2012). In a 14-month investigation with primarily Latina girls, Denner et al. (2012) 

sought to understand what type of computer programming skills the students were 

learning. By using a product-object evaluation for programming algorithmic ability; code 

organization and documentation; and game usability, Denner et al. (2012) found that 

although the game creation was effective in engaging middle school students in 

programming experience, the code was challenging to the novice developers, and the 

games were generally simple. Denner et al. (2012) found that “the more complex aspects 

of computing were not automatically engaged in” and a great variety of ways in which 

computer science constructs were used in the games (p. 245). For example, concepts such 

as random numbers, variables, and Boolean logic were minimally used in the games. 

Using frequency analysis of specific attributes listed in the table of categories shown in 

Appendix G, percentages of use by programming constructs indicated minimal use of 

important coding concepts such as variable test (1%), global variable use (4 %), character 

variables, (29%), and random variables (32%) (Denner et al, 2012). 

Using the table items as indicators for the game programming complexity, the 

girls programming the games found it challenging to incorporate the more 

computationally difficult characteristics into their games. Nonetheless, the list of game 
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coding categories can offer a useful framework for evaluating games based on 

algorithmic design complexity. 

Denner et al. (2012) argued that game creation can be engaging to the learner, but 

coding may be challenging and, under the conditions provided in the study, learners’ in 

the environment defaulted to using limited programming algorithmic design that was 

simpler and avoided the more conceptually demanding algorithms. The finding of the 

coding challenge with the use minimal algorithmic complexity is consistent with similar 

studies on programming capacity (Ernst & Clark, 2012; Robertson & Howells, 2008; 

Werner & Denning, 2009). Considering that Denner et al. (2012) conducted the study for 

14 months, the girls in the study only worked on the games two times a week during the 

school year and more consistently over the summer. This suggested that twice a week 

might have minimized time-on-task on programming games (Denner et al., 2012). Thus, 

research is needed to see how changes in programming algorithmic capacity would affect 

the students if they were provided a greater amount of time in programming games. 

In a related study on a curriculum design (A Curriculum for Excellence), 

implementing game authoring using the Neverwinter Nights software as a visual game 

authoring environment, students were found to engage in the game development for 

creative expression (Robertson & Howells, 2008). Thirty, nine to ten year-old students 

were able to work on computers in game creation for ten, two-hour sessions. Described as 

a design-based, school-based field study, the adventure author project was proposed as 

“an innovative use of technology in a classroom setting” with a focus on the effects and 

perceptions of the curriculum (Robertson & Howells, 2008, p. 566). Interviews with six 

case students, three boys and three girls, added to the teacher and parent interviews for 
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understanding of the learning environment in creating games. The students were selected 

from three categories “of high, medium, and low ability” (Robertson & Howells, 2008, p. 

567). 

By providing a short introduction during the summer followed by eight, two-hour 

sessions in the ICT time, the students created games independently with teacher and 

researcher support. The findings suggested that the students were motivated and 

enthusiastic about the game development. The students attempted to reach high standards 

as well as using skills in “independent learning; learning in a group; and linking an 

applying learning in new situations” (Robertson & Howells, 2008, pp. 567-568). The 

creative thinking skills found in this study were related to the discussion in Robertson and 

Nicholson (2007). 

It is important to note that although a main strand in Robertson’s work is gender 

related, Robertson and Howells (2008) did not elaborate on this point. Implications to 

classroom applications of this type of curriculum included the need for exploratory 

learning and argued that “playful exploration” was motivating to the students and helped 

develop a sense of self-efficacy as “they can pursue their own lines of enquiry, and so 

develop a sense of ownership and self-determination” (Robertson & Howells, 2008, p. 

575). Additionally, in the free exchange of knowledge in the classroom, collaboration 

may be enabled, but changes with the teacher-centered approaches are needed. Cross-

curricular learning opportunities were also enabled through the game development 

process. The transfer of skills also added critical importance to this learning (Robertson 

& Howells, 2008). 
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Despite the findings of positive student engagement, the time allotted for game 

authoring may limit understanding of the learning involved. Noting that the coding 

challenges were not focal to the study, Robertson and Howells (2008) found “Some 

children have difficulty in understanding why the door tags must be unique and leave in 

the default tags provided by the software” (p. 565). Technical details and procedures in 

the game design and development process can be difficult for the learners. This coding 

issue is consistent with Denner et al. (2012) where the variable names were rarely 

changed from the default. These researchers found that only seven percent of variable 

names were changed (Denner et al., 2012, p. 245). Ineffective use of coding algorithms 

may be indicative of a demanding cognitive load on the students and may require further 

research regardless of the “powerful learning environment” (Denner et al., 2012, p. 575). 

The additional time required in game construction may be considerable as “learning 

through play requires time and courage on the part of the teachers: there is no guarantee 

that the children will learn the target skills in an open-ended session” (Denner et al., 

2012, p. 575). 

In continued research on game authoring using Neverwinter Night 2 (NWN2) 

software, Robertson (2012) completed another school-based field study on gender 

difference implications that explored a class of n = 25 students, ages 11-12, for six 

weeks. As a narrative writing learning application, the games constructed were evaluated, 

in addition to the qualitative and quantitative data, such as observation notes, log files, 

and evaluation forms. The research questions Robertson (2012) involved in the study 

were as follows: 
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1) What are the characteristics of the games produced by learners in terms of 

storyline, visual design, spatial player guidance, player purpose, player choice, 

characters, dialogue, imagination, and player engagement? 

2) Are there gender differences in the games produced by learners? 

3) Are there gender differences in the game making process? (p. 392) 

With the use of external raters, the games were evaluated on the categories shown 

on Table 2, along with the reliability statistics. 

Table 2 

Game Rating Categories with Rater Reliability Index 

Category Cronbach’s alpha 
Story .931 
Visual design .740 
Player guidance .804 
Purpose .907 
Choice .925 
Characters .924 
Dialogue .931 
Imagination .788 
Player engagement .812 
Total .939 
Note: Adapted from Robertson (2012, p. 393). 
 

By using a t-test analysis of the game ratings by gender, no significant difference 

was found in the time spent on the game authoring, but the girls spent a significantly 

longer amount of time writing conversations. The descriptive statistics indicated that the 

girls’ games were significantly better than the boys’ games with a large effect size on all 

categories except visual design and player engagement, where the effect size was small. 

Moreover, girls were also more likely than boys to revise the games based on feedback, 

and this may account for the better ratings. Finding that the students were able to include 
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the listed game categories, girls were found to produce better games and were better 

engaged in the process (Robertson, 2012). 

Robertson’s (2012) finding that girls indicated a greater use of higher order 

thinking skills was consistent with Carbonaro et al. (2010). Robertson’s (2012) findings 

were also inconsistent with Owston et al. (2009) and Vos et al. (2011) in which no gender 

differences were found. Robertson (2012) noted that the NWN2, as a role-playing genre 

game engine, may be biased toward narrative based games and supported the girls’ 

propensity toward narrative writing skills. Furthermore, the rubric and raters used for the 

study may have favored girls in their tendency toward their “enjoyment of storytelling” 

(Robertson, 2012, p. 397). 

The inconsistency in findings across these studies may also suggest software 

differences that may produce different responses from study groups, as well as 

differences in the way they are implemented in the different studies. However, it is 

important to note that the programming and algorithmic demands of the software may not 

be obvious from the studies. The visual design interface game creation engines may 

reduce the cognitive demand that authentic syntax interface software, such as Flash. 

Thus, direct comparison of studies may be difficult and unproductive. 

Adding to the game-making curriculum studies in a large pre- and post-

questionnaire study in Scotland, gender attitude differences were explored in a study with 

n = 992 students in 13 schools (Robertson, 2013). With an interest for the inclusion of 

technology into the curriculum, the “Making Games in Schools” project was evaluated by 

using self-reported attitudes toward the learning approach (Robertson, 2013, p. 59). 

Robertson (2013) demonstrated her intent on providing support for the inclusion of 
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women in technical fields, gender perceptions differences were the focus of the of this 

study on media literacy development through the use of NWN game authoring software 

and attempted to answer the following research questions: 

1.  Attitude benchmarking: What are pupils’ opinions of computing, working 

with computing in the future, and the perceived attitudes of friends and 

family? 

2.  Impact of the game-making project: Did the pupils enjoy taking part in the 

project, and did it change their attitude to computing? 

3.  Gender differences: Are there gender differences in the pupils’ attitudes 

toward computing and toward the project? Are there gender differences in the 

pupils’ change in attitude after taking part in the project? 

4.  Teachers’ perceptions: What is the educational impact of the project as 

perceived by the teachers who took part in it? (p. 68) 

Taking part in the game authoring for approximately two hours per week for nine 

weeks, n = 744 students responded to the pre-survey, while only n = 225 completed the 

post-survey from only seven of the thirteen schools involved. The participants’ ages 

ranged from 10 to 18 in this study. However, the greater number of participants ranged 

between the ages of 10 to 13. Indicating a full-scale reliability of Cronbach’s ∝ value of 

0.8, the items and response format are shown in Table 3. 
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Table 3 

Survey Items, Response Format and Questionnaire Time 

Item Response format Questionnaire 
Computers are fun 5-point Likert scale Pretest and 

posttest 
Programming is hard 5-point Likert scale Pretest and 

posttest 
Computer jobs are boring 5-point Likert scale Pretest and 

posttest 
I am good at computing 5-point Likert scale Pretest and 

posttest 
I like computing 5-point Likert scale Pretest and 

posttest 
I know more than my friends about computing 5-point Likert scale Pretest and 

posttest 
My family encourages me to use computers 
 

5-point Likert scale Pretest 

My friends like using computers 
 

5-point Likert scale Pretest 

I like the challenge of computing 5-point Likert scale Pretest and 
posttest 

I can become good at computing 
 

5-point Likert scale Posttest 

I want to find out more about computing 5-point Likert scale Pretest and 
posttest 

This project was fun 
 

5-point Likert scale Posttest 

This project made me more interested in 
computers 
 

5-point Likert scale Posttest 

I would recommend this project to a friend 
 

5-point Likert scale Posttest 

The best thing about this project was … 
 

Free text entry Posttest 

Can you suggest any improvements to this 
project? 
 

Free text entry Posttest 

Is there anything else you would like to tell us? 
 

Free text entry Posttest 

Note: Adapted from Robertson, (2013, p. 70). 
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The findings indicated that 67% of the respondents agreed or strongly agreed that 

the project was fun, with a 75% boy and 59% girl representation, indicating a significant 

difference by gender with and effect size = 0.61 (Robertson, 2013, p. 72). Conducting an 

ANOVA-type statistic (ATS) with an interest in attitude change from the pretest to the 

posttest, a significant difference was found with the items, “I like computing,” and “I 

want to find out more about computing” (Robertson, 2013, p. 73). 

Providing qualitative results from the teacher’s perspectives based on the 

responses to an open-response format survey and focus group interviews, Robertson 

(2013) suggested the project was seen as positive and was met with overall student 

enthusiasm. However, some of the teachers noted that the girls might not have been as 

enthusiastically engaged as the boys. These findings were consistent with Carbonaro et 

al. (2010) in which males preferred making games to traditional storytelling activities. 

Although previous studies on gender confidence with technology was found to influence 

their decision to engage in technology related fields (Singh, Allen, Scheckler, & 

Darlington, 2007), only 7% of the girls responded that they disagreed or strongly 

disagreed with the statement, “I am good at computing” (Carbonaro et al., 2010, p. 77). 

Inconsistent with Carbonaro et al. (2010), in which no gender difference was 

found, Robertson (2013) argued that boys may favor game making activities over girls 

but suggested that the use of ScriptEase instead of NWN may have offered different 

technical environments that confounded the direct comparison of the game authoring 

environment. It is important to note in Robertson (2013) that the wording of the 

questionnaire items may be an important consideration when using these with young 

students, as clarification on word meaning may be critical for response accuracy. 
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The computing interest survey is of interest to the current case study as a possible 

instrument for obtaining student disposition toward technology. Although not all items 

may be necessary, the “Computers are fun” and “Programming is hard” responses might 

be important to this study as a means to identify the “hard fun” in game creating (Kafai, 

1995; Papert, 1980). 

Case Studies 

A case study approach to the investigation of game construction learning 

environment was represented in the following studies. Many of the studies represented 

typically short intervention periods and small populations. Case study approach was 

represented in three studies. This approach offers guidance to the current study in how 

game construction may be explored. 

In conducting a case study on a 10th grade high school English class with 37 

participant, Carbonaro et al. (2008), using Aurora Toolset and ScriptEase software in 

creating games, claimed to make a contributions to game authoring research by 

identifying technology needed for interactive story creation. The technology needed for 

presenting generative patterns as a solution to coding difficulties was presented in the 

case study findings (Carbonaro et al., 2008). These researchers provided evidence that 

game creation is not limited by these six factors, “(a) gender, (b) creative ability, (c) 

general intellectual ability, (d) the amount of prior computer game playing experience, 

and (e) the amount of prior experience using the Web for surfing and chatting” 

(Carbonaro et al., 2008, p. 689). In providing six hours of instruction, Carbonaro et al. 

(2008) explored the following questions: 
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(a) Can high school students successfully write interactive stories using the 

ScriptEase toolset,  

(b) How do any of six factors we identified impact student performance, and  

(c) Are there students who perform poorly relative to their peers at traditional 

story writing, whose relative performance improves for interactive story 

authoring? (Pp. 696-697). 

The instruments used in the study included an entrance survey, an exit survey, the 

Torrance tests of creative thinking-figural, and the Shipley Institute of living scale 

(SILS). Thus, interactive story (IS) scores, information technology (IT) scores, the count 

of patterning events in a story, and the count of adaptations used in the story were also 

used in project evaluation. 

The findings indicated that 95% of the students were able to create interactive 

stories. Also, 84% of the students obtained IT scores of at least 50%, and 73% had IS 

scores of at least 50%; from the exit survey, 85% of the students indicated that the game 

authoring was “easy” to “fairly hard” (Carbonaro et al., 2008, p. 700). Thus, Carbonaro et 

al. (2008) found that students were successful in writing interactive stories with the 

Aurora Toolset and ScriptEase software and that the six factors of interest did not pose 

significant barriers to game creation, and no students were clearly identified as poor 

performers in the activity. Based on these findings, Carbonaro et al. (2008) suggested 

that: 

Constructionism is a feasible educational approach that uses environments 

(ScriptEase) that allow students to engage in learning by design, inquiry-based 

lessons, and meaning-making activities...the creation of objects enables students 
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to work concretely and through the manipulation of these objects they learn about 

abstract concepts...a student can become empowered by powerful ideas... 

constructionism advocates for a learning environment that values self-reflection in 

which students are able to explore their thinking and understanding of knowledge 

(p. 705). 

Carbonaro’s et al. (2008) findings were consistent with the theoretical foundations of 

constructionism proposed by Papert (1980) and Kafai (1996). 

This case study supported notions of successful traditional classroom use of game 

authoring by using software that provided code scaffolding support in high school 

English classes. However, as noted by the Carbonaro et al. (2008), the implementation of 

another module within the traditionally classroom environments that have a full agenda is 

difficult, and six hours of instruction is posited as too short for definitive understanding. 

Investigation on longer durations of game creation activities is required. 

Games (2010) performed a study using Gamestar Mechanic software with 12 

middle school students, ages 11 to 15 in a discourse-based learning approach using case-

study methodology in the investigation of literacy development through game design. 

The students worked afterschool in a workshop on game development. The research 

focused on concepts involved in complex problem solving, distributed intelligence, and 

how they work in the game design process (Games, 2010). Engaged for 15 weeks, Games 

(2010) analyzed data that included think-aloud interviews, ethnographic documents such 

as field notes and informal interviews, and the digital documents for a “systematic record 

of their actual productions in the game” (p. 55). Using discourse analysis (Gee, 2011), 

Games (2010) identified “seven building tasks:” 
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1. Significance by using language to make certain things more relevant than 

others. 

2. Activities by using language to get recognized as engaging in a certain 

activity. 

3. Identities by using language to get categorized as enacting a certain role or 

identity. 

4. Relationships by using language to signal a sort of relationship between two 

people. 

5. Politics by using language to convey a perspective on the distribution of social 

goods. 

6. Connections by using language to highlight the relationships between two 

incidents or concepts. 

7. Sign systems by privileging certain ways of communicating through symbols 

over others (p. 56). 

By focusing on how a programming bug may be redesigned into a working game 

feature, Games (2010) found that in light of the complex nature of game design, 

“intelligence and cognitive sophistication are not the result of the individual mind, but 

rather of the individual’s ability to recruit the tools and representations available in a 

context to articulate complex ideas” and that the Gamestar Mechanic software may be 

effective for “distributed intelligence practice” (p. 64). Moreover, he suggested that video 

games are a form of literacy practice and as students become immersed in the design task, 

they are supported on the adoption of systemic metacognitive strategies (Games, 2010). 
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Involving anthropological methodology, this case study offered alternative 

qualitative approaches to the study of game design and development learning. The out-of-

school nature of the study and the need for inclusion into formal educational 

environments posed a limitation on how this study may be used toward developing an 

understanding of game development as a school based approach. Although 15 weeks is a 

substantial amount of time to work on game design, this study does not propose a 

mainstream schooling view of this type of learning. 

In another case study, n = 12 middle school students used Flash software in game 

design and development learning. Navarrete (2013) revealed that students found the 

constructionist learning enjoyable and meaningful technology-based learning. While 

supporting creative thinking, the increased duration on the game authoring experiences 

provided richer insight on creative thinking and the importance of self-determined, 

project-based learning. The code programming was found difficult, but due to the 

relevance of the authentic work, the students found the programming accomplishment a 

rich experience that was consistent with the related literature (Robertson & Howells, 

2008; Thomas et al., 2011; Vos et al., 2011). Additionally, the students revealed a deep 

understanding of concepts within the topics used for game creation (Laird & Garver, 

2010; Vos et al., 2011). The finding in this study implied the use of procedural 

knowledge in creating games (Shaffer, 2006). The procedural use of technology in 

constructing games resulted in embodied learning (Resnick & Wilensky, 1998). 

Navarrete (2013) provided insight on the potential of the open-ended curricular approach 

to project based learning in game design and development.  
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Design-Based Research 

Using technology-rich ethnography (TRE) in a design-based study on a 

programming class of n = 12 high school students and their teacher’s experience in 

creating games using Quest Atlantis (QA), Thomas et al. (2011) responded to the 

following research questions: 

1. How did students approach their design work, particularly in formulating and 

reformulating problems and developing solutions for their projects? 

2. What role, if any, did the computer gaming culture play in promoting the 21st 

century skills of reasoning, problem solving, and creativity among students 

through the QA project? 

3. How and in what ways did feedback from elementary school clients’ influence 

the design work of the high school student designers in reformulating 

problems and modifying their solutions? 

4. How did this year’s iteration of the project compare with that of the previous 

year? (p. 395). 

Over the course of two weeks, high school students worked on an iterative 

development of games that were designed and developed from elementary student 

feedback. In providing a rich account of the settings and events, such as videos of 

interactions, Thomas et al. (2011) found the students were challenged to improve the 

games for games that were “more complex in terms of programming required, more 

game-like, and more creative” (p. 406). Additionally, “gaming culture” was argued to be 

a “powerful force” among both the high school and elementary students, and this might 

have supported “powerful learning” (Thomas et al., 2011, p. 206). 
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Involving elementary students in game evaluation may have placed authentic 

design and development demands on the high school students’ game development and 

programming (El-Nasr & Maygoli, 2011). Interestingly, unmotivated learners were 

identified in the group (Thomas et al., 2011). For example, Thomas et al. (2011) found 

that at times, some students preferred to play games rather than work on the game 

development. However, students in traditional school environments, especially when they 

are in high school, have developed the ‘habit’ of just being in the culture of school 

without meaningful engagement (Thomas et al., 2011). The high-school student who 

participated in the short-term project might not have immediately found impetus to 

change their disposition for such a short-term project that involved cognitively 

challenging tasks. 

Limitations of this research included the limited scope of the study; two weeks 

with 12 students is a very short-treatment cycle for lending weight in favor of the 

curriculum design. Nonetheless, Thomas et al. (2011) use of TRE methodology in game 

development research suggested an alternative path to the investigation of complex 

learning environments with multiple and flexible interactions of variables. 

In another design-based study, a pilot year-two study involving Flash game design 

and development classes offered survey questionnaire responses from 199 students from 

middle school, high school, and community college (Reynolds & Caperton, 2011). As a 

foundational project on constructionist, open-ended game development, and digital 

literacy development, Reynolds & Caperton (2011) involved the six contemporary 

learning abilities: 

1. Invention, progression, and completion of an original digital project idea. 
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2. Project-based learning and project management in a wiki-based, networked 

environment. 

3. Posting, publishing, and distributing digital media. 

4. Social-based learning, reflection, participation, and exchange. 

5. Information-based inquiry, purposeful web research, and online exploration. 

6. Surfing websites and web applications to experiment and tinker with tools and 

games (p. 272). 

Reynolds & Caperton (2011) responded to the following research questions:  

1. What are the three the most important things you have learned in this class so 

far?  

2. How is this class different from your other classes and school work?  

3. What are two things you dislike about it?  

4. What was most difficult about the class?” (p. 275). 

Reynolds and Caperton (2011) suggested that students might be motivated to 

engage in work that is perceived to be meaningful suggesting the concept of the self-

determination theory for understanding the constructs involved in intrinsic motivation 

with students in game design environments. 

By implementing textual data analysis (TDA) on the open-ended responses to the 

survey questions, Reynolds and Caperton (2011) showed that 23% of the respondents 

saw that “Flash and “coding/programming” was important along with 42% of the 

students believing that “Flash and other software to create a game” was important. The 

associated animation software provided for the game design, as well as the programming, 

were the top two responses on the survey in reflecting on the question of what is 
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important in the learning. One salient item to note is that “Creativity/expression” that was 

found important by 1% of the students surveyed. Creativity identified as unimportant was 

inconsistent with findings by other researchers (e.g., Navarrete, 2013; Robertson and 

Howell, 2008; Thomas et. al., 2011; Vos et al., 2011). Reflecting on the difference 

between the game design class and other (regular) classes, the use of the computer (51%), 

along with “Class is fun/not boring” (16%) and “Here we make/play games” (10%) were 

the top three responses (Reynolds & Caperton, 2011, p. 278). Conversely, the “dislikes” 

identified by the students, 24% found the class “hard/frustrating/confusing, ” 20% found, 

“Not enough time/takes too long/don't like the deadlines” as a problem, and 9% found the 

self-directed nature of the tasks an issue (Reynolds & Caperton, 2011, p. 281). In 

identifying the “most difficult” aspects of the class, coding and programming was 

number one with 37% of the students; “making games” in the Flash environment was 

second with 24% of the responses; and “time management” was third with 10% of the 

respondents (Reynolds & Caperton, 2011, p. 283). 

This suggested that there is a ‘hard fun’ aspect of game development (Papert, 

1980; Reynolds & Caperton, 2011). The ‘hard fun’ finding might open discussion around 

cognitive load within minimal guidance approaches (Kirschner et al., 2006). In 

considering the existing culture found in traditional education, with an emphasis on 

didactic modes, students might find it difficult to change to more independent self-

empowered learning, especially in a setting where years of didactic approach training has 

had a long-term effect. If students do not have previous experience in self-determined 

learning, they may have difficulty with open-ended game development due to the 

cognitive challenges of the environment. It may take a considerable amount of time 
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within this complex constructionist learning approach to overcome the difficulties and to 

become empowered, self-determined learners. Nonetheless, Reynolds and Caperton 

(2011) argued, “that tasking students with ill-structured problems can bring about better 

problem-solving capacity through the experience with problem structuring as such tasks 

provide” (p. 286). 

Emphasized in this pilot study was an ongoing project that is being instantiated in 

various cross-cultural settings and grade levels and may offer different outcomes with the 

learners in different settings (e.g., Navarrete, 2013). Although the game development 

program may be implemented differently due to the online, open-ended constructionist 

approach, learning and student perception may differ. The more authentic nature of 

programming with the certain syntax demands suggests a more rigorous programming 

intensity than other visual design software such as Scratch (Baytak & Land, 2011), 

Stagecraft Creator (Denner et al., 2012), Gamestar Mechanic (Games, 2010), or 

Neverwinter Nights (Robertson, 2012). It may be important for students to feel the 

authentic challenge of text-based scripting with its inherent complexity in order for them 

to experience the ‘hard fun’ in using the text-based scripting interface found in Flash 

software. 

Nonetheless, the exploratory nature of the study completed by Reynolds and 

Caperton (2011) posited the complex nature of this line of inquiry on game construction 

learning approaches. Limitations were included in the self-reported nature of the study as 

well. Reynolds and Caperton (2011) advocated further study on this learning environment 

for better understanding of the benefits and limitations to student learning with this 

curricular approach. 
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Investigating the construction of computer games on the topic of environmental 

studies, Scratch software was used in case study design with n = 10 5th grade students for 

21 days (Baytak & Land, 2011). Implementing a “multiple-participant case study” 

(Baytak & Land, 2011, p. 770) approach, the data collected included student games; pre- 

and post-interview transcripts; observations and field notes; and journal entries. Three 

girls were selected for interviews based on videotaping releases, their varied skill levels, 

and “proximity and rapport with each other” (Baytak & Land, 2011, p. 770). 

By using students in the 2nd grade as game end users and providing an evaluation 

form for feedback, a number of 5th grade students made respective changes to their 

games. The students with minimal experience with Scratch were able to build a 

functioning game by the tenth session while more experienced designers finished the 

game by the sixth session. Important to the implications of Baytak and Land (2011) was 

the insight into the “need to know” that emerged as an important consideration of the 

design and development process (p. 779). Baytak and Land (2011) noted the gains in both 

science concepts as well a programming learning as the participants were tasked with 

new design objectives. Another observation was the social climate that afforded a sense 

of agency of the game design work as no one in the group could be considered an expert 

in the novel learning environment. By using the visual interface of the Scratch software, 

all of the grade five participants managed to completely finish a game within the allotted 

three weeks. Implicit to this study was that the visual nature of the software that might 

decrease “technophobia” with novice game designers. At the beginning of the study, a 

number of the girls expressed a fear of the programming complexity that diminished by 

the end of the project. Limitations of the study included the uniqueness of the case that 
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forgoes generalizing to other setting. No science learning gains were assessed in the 

study. Nonetheless, Baytak and Land (2011) suggested that a more limited scope of 

content and design might offer greater opportunity of knowledge assessment. In focusing 

on the girls’ perspective, the researchers also offered a developing view of the gender 

implications of the game design and development with the argument that girls may need 

to experience successful programming tasks so that they may find value in this learning 

environment. 

Proceedings 

The selected proceeding articles that are described in this section are a sub-

component of the related literature due to the emerging and exploratory nature of the 

research strand. These studies may not have the investigative rigor when compared to 

empirical, peer-reviewed, published research articles. Nonetheless, the proceedings 

publications are directly related to the peer-reviewed journal articles discussed in the 

literature review. Due to the evolving nature of interactive systems, a chronological 

organization is used in the following section. 

Using Adventure Author software with the Neverwinter Nights toolset, creative 

design within the classroom environment was investigated (Robertson & Nicholson, 

2007). Implementing a design cycle of game design, implementation, testing, and 

evaluation, the first project was during a two-week summer holiday session with n = 10 

boys, ages 12 to 16. The second project was in a state-funded school with n = 30 students 

in 6th grade, age ten, for eight weeks. By implementing qualitative methodology with 

observations and semi-structured interviews, Robertson and Nicholson (2007) found that 

students had difficulty with expressing the creative design process. Moreover, the 
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students failed to refer to their original design document as they worked on their games 

and were reluctant in eliminating work they had produced for game improvement. 

Although the game design using Neverwinter Nights tools facilitated the game creation 

for an engaging learner interface, game design poses significant challenges to young 

students. 

In a two-week game construction camp for ninth and tenth grade students and 

four-week teacher professional development course, survey results with n = 26 students 

provided insight on computational and mathematics integrated learning with the game 

scripting activities (Al-Bow et al., 2009). With students using GreenfootIDE software, 

researchers found, “significant improvement in computer programming knowledge, and, 

more importantly, self-confidence” (Al-Bow et al., 2009, p. 108). 

Another two proceedings reported on the Globaloria game construction 

(Caperton, 2010; Games & Kane, 2011). Games and Kane (2011) explored STEM 

learning in game construction using Flash software (Games & Kane, 2011). Reynolds 

(2011) explored the six contemporary learning abilities (6-CLAs) in game construction 

using Flash software. Framed as a case study, Games and Kane (2011) used Gamestar 

Mechanic software in the science and art game design (SAGD) learning environment. By 

analyzing data collected from three months of observations, they found that through 

appropriate scaffolding, game design offers an effective way of deepening students’ 

understanding and literacy in STEM related learning. As part of the same investigation, 

interviews with n = 12 game construction students provided insight on their STEM 

related learning (Games & Kane, 2011).  
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Reynolds (2011) suggested that both SAGD and Globaloria offered promise in 

promoting students’ “habits of mind and practice” that are involved in STEM learning (p. 

7). Reynolds (2011) used a pre- and post-survey design with n = 14 middle schools 

students involved in a yearlong game creating course using Flash. Identifying a digital 

divide in terms of technology access in the West Virginia middle school setting, 

Globaloria offered a positive engagement quality that may encourage disadvantaged 

students in becoming aware of the active engagement and participation potential of 

technology-integrated environments. 

Two distinct research projects explored the use of Alice software with middle 

school students and had a focus on stimulating interest in computer science careers 

(Webb & Rosson, 2011; Werner, Campe, & Denner, 2012). In a summer camp setting 

with middle school girls, survey responses from n = 42 participants ages 9 to 14 found 

that the Alice programming tool provided an engaging platform for girls and may 

encourage them to consider technology related career options (Webb & Rosson, 2011). 

Reporting on a semester long game-programming course with n = 325 middle school 

students, by analyzing the 321 games created, Werner et al. (2012) offered evidence of 

computer science concept use. Werner et al. (2012) suggested that students might be 

challenged in using concepts such as variable initialization, looping, conditionals, 

pointers, and recursion. Additionally, minimal use of counters, times, and collision 

detections was observed. 

Summary 

The research literature had a range of peer-reviewed, journal articles with game 

construction study focus. There was scant research on text-based scripting skill 
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development and intrinsic motivation in coding suggesting a gap in the literature (Calder, 

2010; Denner et al., 2012; Owston et al., 2009; Reynolds & Caperton, 2011). 

Quantitative studies (e.g., Vos et al., 2011), computer science studies (e.g., Carbonaro et 

al., 2010), gender studies (e.g., Denner, 2011), case studies (e.g., Carbonaro et al., 2008), 

and design-based research studies (e.g., Thomas et al., 2011) surfaced as research that 

was related to the interest on game construction environments. However, none of these 

studies investigated the text-based scripting skill development nature of game 

construction showing the gap in research. 

The IMI (Deci & Ryan, 2007) subscales have been shown to be particularly useful 

for studying intrinsic motivation with student perception in the game construction 

environment (e.g., Vos et al., 2011). Vos et al. (2011) used IMI measures on students 

who are programming games for indicating student motivation in game construction 

environments. However, Vos et al. (2011) involved the use of drag-and-drop software 

and the need to investigate intrinsic motivation with students using text-based scripting 

showed the literature gap on motivation in game construction. 

Literature Gap 

The current case study contributed to filling the gap in research on text-based 

scripting skill development and intrinsic motivation in game construction with middle 

school students. Text-based programming was argued to be different from visual 

programming (e.g., Baytak & Land, 2011; Calder, 2010; Vos et al., 2011). The few 

studies on text-based scripting skill development and intrinsic motivation identified the 

gap in the game construction studies (e.g., Denner, 2011; Denner et al., 2012; Reynolds 

& Caperton, 2011). Prior studies on game construction focused on students using drag-
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and-drop game software in making the programming easier and avoided the use of text-

based programming. Scripting skill development through text-based scripting was argued 

to be distinct as a challenging technology skill to develop (Denner, 2011; Denner et al., 

2012; Reynolds & Caperton, 2011). These studies involved text-based scripting but did 

not focus on the scripting attributes of constructing games showing the literature gap.
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Chapter 3: Methodology 

This investigation focused on a class of eighth graders’ text-based scripting skill 

development and their intrinsic motivation in a game construction-learning environment. 

The research questions guiding the investigation were as follows: 

Research Questions 

1. How does a class of eighth grade students involved in a game construction 

curriculum develop coding skills by using text-based scripting? 

2. To what extent do these students appear intrinsically motivated in using text-

based scripting for game construction? 

Previous Study Findings 

The findings from Navarrete’s (2013) prior study on game construction informed 

the design of the current case study. The previous pilot study involved 12 middle school 

students in game design and development using Flash software. Navarrete (2013) found 

that the game design and development experience was challenging to learn yet engaging 

to the students. The finding was consistent with Papert’s (1980) notion of “hard fun.” The 

students found the text-based scripting development difficult yet engaging in scripting a 

digital game using ActionScript 2.0. Game design and development posited a learning 

environment that provided creative thinking opportunities as “important for personal 

fulfillment” (Navarrete, 2013, p. 329). The prior study also identified the importance of 

deep-level thinking supporting students in reflecting, “on thematic social issues with in-

depth understanding of the critical factors involved” in the game design and development 

(Navarrete, 2013, p. 329).  
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The findings from Navarrete (2013) predicated the need for further study that 

focused on the text-based scripting skill development and the extent to which middle 

school students were intrinsically motivated in scripting games. The tension between the 

“hard” and “fun” involved in game design and development emphasized the need for a 

study focused on text-based scripting for insight on the challenge and enjoyment of game 

scripting. Determining the extent to which students were intrinsically motivated was 

important because of the apparent connection of the creative thinking to intrinsic 

motivation constructs. Both creative thinking and intrinsic motivation imply concepts that 

include personal enjoyment and satisfaction (Csikszentmihalyi, 1996; Deci &Ryan, 

1985).  

The findings from Navarrete (2013) identified two investigative propositions 

informing the current case study (Yin, 2014). The first proposition was that the students 

developed text-based scripting skills by engaging in the game construction curriculum. 

The second proposition was that students found the game scripting an intrinsically 

motivating process. 

Case Study 

Single case study methodology was used in this investigation. The selection of 

case study methodology was based on the fulfillment of criteria recommended for 

educational research (Yin, 2014).  The three important criteria that were met for the 

selection of case study were (Yin, 2014): 

1. The research questions are “how” or “why.” 

2. “A contemporary set of events” is studied. 
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3. The “researcher has little or no control” on the educational intervention (p. 

14). 

This study satisfies the three criteria in providing compelling rationale for case 

study. The research questions involve the “how” question. The game construction was a 

contemporary event. I had no control over the game construction implementation.  

This case study provided empirical evidence in supporting theoretical 

understanding through the use of “analytic generalization” (Yin, 2014, p. 41). Analytic 

generalization was used in “corroborating, modifying, rejecting, or otherwise advancing 

theoretical concepts” referenced in the case (Yin, 2014, p. 42). Yin (2014) posited the 

importance of theoretical rationale across different case studies in supporting the external 

validity of the investigation. Although transferability of the findings are not supported, 

the analysis in connection with the case study may be generalized by the reader (Yin, 

2014).  

Research Setting 

The research site was a charter school in a south-central U.S. state. The charter 

school was initially opened for students in sixth through eighth grade. The school was 

expanded to include more grades and the study’s setting was in a campus that included 

students in seventh through ninth grade. All middle school students took the game design 

and development course throughout the school year. 

The eighth grade fifth period class group was chosen for this study. The eighth 

grade students, who had been in sixth and seventh grade at the charter school, typically 

had previous game design and development experience. A number of students transferred 

from other schools and did not have had prior game scripting experience. The eighth 
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grade students attended a daily, one-hour class taught throughout the school year, five 

days a week. 

The game construction classroom was located on the second floor of a large 

building. The room was relatively small with no windows, and the walls were painted 

orange. Student work tables and laptop storage were the primary components of the 

classroom. The teacher had a small desk and projector for displaying instructional 

materials on one of the classroom walls. Various design drawings decorated the 

classroom walls. A whiteboard was at one end of the room along with the laptop storage 

cart in a corner. Classes of eighth grade students cycled through the classroom on an 

hourly basis. The students in the class attended the game construction class every day and 

followed the game design curriculum in constructing a game throughout the entire 

academic year. 

The student demographics in this case study reflected the charter school’s overall 

demographics shown in Table 4. The class demographics showed the high representation 

of low socio-economic status student that included a large population of minority 

students. The student population included approximately 24% English as a Second 

Language (ESL) students. The students in the case included approximately 83% Hispanic 

students, 13% African American students, and approximately 3% of other demographic 

categories. 
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Table 4 

School Demographic Percentages by Student Category 

Student Category Percentage of school population (n = 665) 
Economically disadvantaged 90.37% 
At-risk 40.05% 
Female 50.97% 
Male 49.02% 
Hispanic 83.60% 
African American 13.23% 
English as a second language 24.21% 
Learning disabled 7.06% 
Special education 7.96% 
 

The overrepresentation of economically disadvantaged students with 90% was 

seen as an important consideration of the demographic representation in the study. The 

economically disadvantaged category identified students whose parents typically have 

limited economic resources and educational opportunities. The current case study 

included a population frame representative of demographic groups that are typically 

underrepresented in technology and STEM careers (Denner et al., 2012; Reynolds & 

Caperton, 2011). 

Curriculum 

The game design and development curriculum was purchased from a global 

organization that provided support through online learning materials for students and 

teacher training. The curriculum was provided via a LMS (learning management system) 

wiki. It was designed for students in grades six through twelve. The program description 

claimed alignment with the CCSS (Common Core State Standards Initiative, 2012), Next 

Generation Science Standards (Next Generation Science Standards, 2013), P21 (The 

Partnership for 21st Century Skills, 2002) and ISTE (International Society for 



 

86 

 

Technology in Teacher Education) NETS (National Educational Technology Standards; 

ISTE, 2007). Detailed description and use of the curriculum is provided in the findings in 

Chapter 4. 

Study Participants 

The participants in the study were the teacher and his 20 students who took the 

game construction class in the spring of 2014. Six students from the class were 

interviewed, along with the teacher. The teacher determined the scripting capacity rating 

for the students in the class. The six students who were selected for the interviews were 

chosen based on their scripting capacity level as novice, intermediate, and advanced. Two 

students from each scripting capacity level were selected for the interviews. Pseudonyms 

were used for all participants per institutional review board (IRB) protocol seen in 

Appendix F. 

Data Sources 

The data sources providing evidence in the study included observations, 

interviews, survey responses, and student game artifacts. 

Observations. The school setting and calendar schedule determined the time 

schedule for conducting the research.  The school calendar provided the appropriate days 

for observing and interviewing. The observation data was the main data source informing 

the study. Multiple researcher observations represented a robust source of data that added 

contextual and holistic understanding to the study (Wolcott, 2008). The observations 

focused on closely seeing the phenomenon and taking field notes throughout the semester 

in observing the teacher and students engaged in the process of game construction. 
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The observations were conducted approximately twice a week over the course of 

four months, from late February to the end of May for a total of 16 observed sessions. No 

observations were conducted during state testing. The observations focus was on seeing 

how the teacher instructed the students and how the students developed text-based 

scripting skills in their games construction. The initial notes were expanded. Further 

details, insights, and reflections were subsequently added immediately after the 

observation. 

Interviews. Semi-structured interviews with multiple students were conducted at 

the beginning and end of the study. During the student interviews, the students responded 

to questions such as, “What is your experience in learning to program with code in 

building games?” and “How do you use your knowledge of language in game 

programming?” The complete set of interview questions can be seen in Appendices A 

and B.  

Additional follow-up, probing questions were asked in an attempt to extend the 

understanding of the students’ perception of game scripting. For example, when Hugo 

responded to the question, “What is your experience in learning to program with code in 

developing this game?” Hugo said, “Pretty hard because like I usually have problems 

trying to figure out what code to use and what’s wrong with it.” In eliciting details and 

elaboration on the challenge of scripting, I asked, “Is it hard to build a game? Tell me 

about that.”  

In the first student interview, the students responded to semi-structured interview 

questions while reviewing their game scripts and design panels. Screencasts of the 

students’ initial programming work were taken during the interviews. Near the end of the 
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semester, when the games were completed or near completion, a second semi-structured 

interview was conducted and screenshots of game scripts and design panels of the 

completed games were taken.  

All of the interviews were audio recorded and transcribed for text analysis. 

During the interviews, the text-based scripts were reviewed with talk-aloud procedures 

during which the students described the text-based scripting functions and the related 

scripting activities. 

The interviews with individual students were scheduled with the teacher and 

students so as to not interfere with the game construction process. Per IRB protocol, 

parental permission and student assent documentation was procured before the 

interviews. The school library, next to the game development classroom, was used for 

individual student interviews. The student interviews took approximately 20 to 25 

minutes. 

Two semi-structured interviews were conducted with the teacher during his 

planning period in the game construction classroom when no students were present. One 

interview was conducted on March 6 and the other on May 28. The teacher semi-

structured interview questions can be seen in Appendix C and D. The teacher interview 

included questions such as, “How does the students’ standard text-based literacy skills 

contribute in developing their code skill development?” and “Were the students 

motivated in programming code for their games?” Follow-up probing questions were 

asked for elaboration. For example, in revealing student motivation in game scripting, I 

asked, “Did the contest motivate the students?” 
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Survey questionnaire. An IMI 22-item survey was given as a pre- and post-test. 

This survey consisted of four subscales: interest and enjoyment (IE), perceived 

competence (PC), perceived choice (CH), and pressure and tension (PT). The survey used 

a five-point Likert scale, with one indicating strongly disagree and five indicating 

strongly agree. The students in the class were provided the link to complete the survey at 

the beginning and end of the study. An example item in the survey included for indicating 

their scripting intrinsic motivation was, “I find programming code very interesting.” For 

indicating the perceived competence level in scripting, the students responded to items 

such as, “I think I am pretty good at programming code.” The complete four subscale IMI 

is seen in Appendix E. 

The first survey was given on February 26 and included demographic items such 

as gender and computers at home. The second survey was administered on May 27. All 

of the items on the second survey were similar to the initial survey but used the past 

tense. The students responded to the items such as, “Programming code was fun,” 

indicating their intrinsic motivation as enjoyment. The students responded to items such 

as, “I think I was pretty good at programming code,” indicating their perception of 

competence. IMI survey questionnaire descriptive statics for the n = 20 students were 

provided in the findings. No scale reliability and validity was reported due to small 

sample size. 

Game artifacts. The artifacts collected were screenshots of the student’s game 

interface in the design panel and their text-based scripts actions panel pertinent to the 

game. This set of data provided digital artifact evidence from the beginning and end of 

the study for further analysis. The screencast of the students’ games were collected 
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during each of the student interviews while reviewing the game and the text-based 

scripts. The students provided commentary on their scripting experience and the script 

significance during each of the interview sessions. 

The screencast of the “Actions Frame” showing the scripts used by the students is 

seen in Figure 2. The student needed to access the scripting panel through the software’s 

main menu to write and edit the scripts for the game. Figure 2 shows the game’s initial 

scripting function for the button firing the game splash screen as a door function. 

 

Figure 2. The actions panel showing the student program scripting interface. 

The text-based scripting used ActionScript 2.0 which is an object-oriented 

program language (Ypenburg, 2009). The text-based scripting was used for the creation 

of interactive and dynamic features in the games. The “objects” in the Flash environment 

involved characters (e.g., a hero and enemies) or objects such as cars, animals, and other 
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items that were dynamically linked for animation and interaction by the scripts. The 

objects’ dynamic animation was manipulated through the scripted functions found in the 

actions panel scripts. 

The text-based scripts collected were analyzed using a list of programming code 

categories used by Denner et al., (2012). The code categories served as a checklist as 

shown in Table 5. 

  



 

92 

 

Table 5 
 
Categories and Definitions for Code Program Analysis 

Coding category  
 

Definition 
 

Yes No 

A. Conditions or events Player can make something happen by 
interacting with the program 
 

  

B. Variable test An “and-if test” is used on a variable in 
the game (e.g., more than one condition 
must be in place for a rule to fire). 
 

  

C. Conditional character 
interaction 

The rule involves two or more objects that 
interact and cause something (character 
death, character win) to occur within the 
game. E.g., touch test. 
 

  

D. Use of random An object is programmed with multiple 
rules and the runtime environment 
randomly chooses which rule to execute. 
 

  

E. Programming Parallelism   Two or more objects run one rule based 
on the same starting conditions (e.g., 
when left arrow is pressed, the main 
objects moves and a second event. 
 

  

F. Global variable use  Uses information that affects every stage 
and every object world wide 
(e.g., follow object from one stage to the 
next). 
 

  

G. Character variable type Whether the variable was a change of 
numerical value, appearance, sound, or 
something else. 
 

  

H. Door functionality - another 
form of conditional execution 

A rule transports an object from stage to 
stage through a special door object and 
the door object is linked to another stage 
 

  

Note:  Adapted from Denner et al. (2012, p. 244). 
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Research Protocol 

The research protocol and data collection schedule used in this study can be seen 

in Appendix H. The IRB protocol for this study requiring student participant assent and 

parent permissions is shown in Appendix F. This protocol was organized chronologically 

and included details on the data collection and analysis process. 

Analysis 

The data sources included student and teacher interviews, observation notes, 

survey questionnaire, and student game artifacts. The data that included the transcription 

text of the audio-recorded interviews and expanded observation field notes were analyzed 

systematically using open coding (Strauss & Corbin, 1990; Yin, 2014). The analytic 

strategy consisted of “searching for patterns, insights, or concepts that seemed 

promising” (Yin, 2014, p. 135). The emerging themes were compared and contrasted 

with other themes for reorganization and further analysis. The analysis focused on 

different information sources that were sorted into arrays, data displays, flowchart, 

diagrams, and other sources of information (Yin, 2014). Theoretical propositions were 

used to guide the data analysis. Topics and themes were manipulated and reorganized for 

understanding in order to shed light on text-based scripting skill development and 

intrinsic motivation. 

Classroom observations of students working on the game construction provided 

evidence of text-based scripting development and intrinsic motivation. The student 

interviews also revealed evidence of individual student motivation. Teacher interviews 

provided another source of evidence on student scripting and intrinsic motivation. Survey 
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data and interviews included students who had the parental permission and student assent 

as required in the institutional review document. 

Students were selected for interviews from each of three levels of scripting 

capacity of advanced, intermediate, and novice. Two students from each level were 

interviewed. John rated the scripting skill competence level of each of the students in the 

class. The levels were also verified through the student responses on the initial perceived 

competence (PC) scale indicated on the pre-survey. The students selected for the 

interviews, representing each of the levels were as follows: Ana and Lee were advanced 

level; Staci and Ted as intermediate level; and Jade and Hugo were novice level scripting 

capacity students. 

Classroom observations of the students working on their scripting provided the 

data in responding to the research questions. Twelve student interviews (two with each of 

the six focus students) and two teacher interviews provided the interview data. The pre- 

and post-interviews with the six individual students on their use of text-based scripting in 

constructing their games informed how scripting skills were developed. The text-based 

scripts collected were analyzed using the code category checklist (Denner et al., 2012).  

The data analysis process persisted throughout the study and continued after the 

data collection had ceased. The qualitative data from each of the sources from the 

observations and interviews was analyzed using open-coding technique in “naming and 

categorizing the phenomena through close examination of the data” (Strauss & Corbin, 

1990, p. 62). The interviews were transcribed and the text was iteratively broken down to 

discrete elements and examined using “line-by-line analysis” (p. 72).  
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The observations notes were written in the field, expanded through the addition of 

detail notes and reflections throughout the study period. The data was compared for 

consistencies and differences. Throughout the procedure, “one’s own and other’s 

assumptions about the phenomena are questioned or explored, leading to new 

discoveries” (Strauss & Corbin, 1990, p. 62). The concepts were grouped and organized 

to “identify the particular phenomena in the data” (p. 65). The text was organized in 

tables and “code notes” (p. 73) were written in the table as reflective memos. 

The student interview codes that emerged from the iterative analysis were 

exemplified by “coding—difficult,”  “peer support,” “coding—benefit self-efficacy” and 

“motivation—mixed.” The teacher interview codes that emerged were exemplified by 

“classroom management—stay on task,” “language arts involved in programming,” and 

“tutorial students—modified grade.” The emergent codes were then analyzed for 

consistency with the themes and memo writing was added with the analysis. 

 As an example of the coding, Ana said: 

It was kind of difficult for me because, like I said, my first level, the scoring did 

not work at all and everything was the same for the second level code and didn’t 

want to get the first level and the second level of code, for scoring mixed up. So I 

tried to get it to where I could put in on a different layer of actions. But I don’t 

think it worked. So I just, I didn’t have time to fix it and everything, cause I had 

to do everything else. So I just decided not to do the first level code cause, um, it 

would make it difficult for me and then having to think of everything else that I 

needed to do in the game. 
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The code for her comment on the challenge of text-based scripting was, “Code 

programming—difficult.” Organized into a table, I elaborated on the code item: 

She finds the coding difficult. She specified her difficulty in coding for different 

levels by changing frames in the timeline and how she had a hard time in making 

it work. She talked of changing the way she had designed it as she lost time in the 

process of debugging, and she had other time demanding tasks to do. 

The emergent concept was coded as “scripting—challenging,” which was 

categorized under the main “challenge” theme with “debugging scripts” as the sub-theme. 

The other themes informing text-based scripting skill development were similarly coded 

and iteratively analyzed in refining the reported themes. 

The field notes were analyzed in a similar fashion. The field notes and memos 

were iteratively analyzed for emerging concepts and themes. Memos on my reflections 

were written following the observation and expanded in the field notes.  

As an example of the observation scripting for 03-19-2014, I wrote: 

John says “Hugo, get up and get the charger.” Hugo apparently, has a laptop 

without power. I have found out that not all of computers have chargers and the 

students have to go and find one and sometimes arguments over who gets what 

happen and Paul has to intercede. 

The observation dates were recorded as month, date and year: 03 is identified as 

March, 19 as the date, and 2014 as the year. The emergent codes were then analyzed for 

revealing themes and categories. The memo writing was aggregated as analysis notes 

from observations on the same date. As an example of my reflection for this date, I wrote, 
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“One of the recurring technical issues is the expired battery on the laptops that do not 

hold the charge and require permanent charger connection.” 

In coding this observation note entry dated, 03-19-2014, the description was 

coded as “Technical issue—non-charging batteries in laptops.” The emerging concept 

was organized under the main theme of “Challenges” and the sub-theme “Technical 

limitations.” 

The following provides an analysis summary of the grouped concepts showing the 

progression from data to the findings. The emergence of the “Algebra concepts” theme 

exemplifies an emerging group concept. Ana described her experience using mathematics 

in her game scripting, “In the code you have use ‘plus.’ You have to use numbers and 

you have use ‘plus’ or ‘minus.’ That’s kinda, to me, using math. It has the symbols and 

numbers in it.” The quote was coded as “Scripting—involves math skills.” As my 

notation in the analysis column, I wrote, “Math symbols and numbers are used in 

coding.” I further expanded on the concept, “Math knowledge is sometimes important in 

coding as the positive and negative values change, along with the numerals values within 

the code information.” The specific quote addressed concepts involving algebra and thus 

the quote was grouped with the subtheme of “algebra concepts.”  

Similarly, Hugo commented on his scripts, “Like here the code that I have on here 

[points to his game code panel], like you need how fast you’re going to want the player to 

go. That’s going to take math.” I coded the comment as “Scripting code—involves math 

skills.” I wrote the note, “Math in programming.” In elaboration on the comment, “Math 

is used in programming with the example of the player variable speed. The student needs 

to use variables and equations in setting the object speed in the game.” The data was 
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grouped as the emerging theme of “Mathematics.” The specific quote directly addressed 

concepts involving algebra and thus the interview quote was grouped with the subtheme 

of “algebra concepts.” 

 The resulting categories in writing and re-reading allowed for emergence of 

themes relevant to the research questions throughout the analysis process. The resulting 

themes from the holistic reviewing the multiple data sources in the triangulation of the 

data are shown in the findings in Chapter 4. 

Pre- and post-survey student responses, n = 20, indicated evidence from four 

subscales: interest and enjoyment (IE), perceived competence (PC), perceived choice 

(CH), and pressure and tension (PT). Descriptive statistics indicated the students’ 

intrinsic motivation in scripting. 

Text-based scripts written by the focus students were individually analyzed for 

the eight code categories that are shown in Table 5. The text-based scripts were reviewed 

for the presence of the code category only. The number of events was not tabulated. Each 

student was assigned a number as a summative count of the number of code categories 

used in the text-based scripts. The number of scripting lines found in the final game was 

also provided for each student. 

The findings are framed by the emerging concepts of eighth grade students’ 

scripting skill development and motivation involved in a game construction curriculum. 

The qualitative case study paradigm suggested the use of iterative open coding of the data 

in revealing the focal themes of the investigation corresponding with the research 

questions. The analysis of the observation and interview data revealed 41 initial themes. 

The themes, subthemes, and codes were reviewed iteratively for consistencies and 
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inconsistencies. The complete list of analysis codes is shown in Appendix I. When the 

initial themes were found to be overlapping or consistent with other themes, the themes 

were reorganized into the resulting 19 themes and sub-themes. The themes from the 

findings were organized by research questions in Chapter 4. 

Researcher as Instrument 

One of the important characteristic of qualitative research places “the researcher 

as a primary instrument for data collection and analysis” (Merriam, 2009, p. 15). 

Merriam (2009) maintained that this positioning of the researcher provided advantages to 

the investigation. The researcher can respond immediately in adapting to unforeseen 

events and unanticipated responses. She also suggested the importance of specific 

competencies of the investigator, such as investigative skepticism; comfort with 

uncertainty; skillful observations; good interviewing techniques; thinking inductively; 

and being a proficient writer (Merriam, 2009). The inductive thinking process was 

particularly important in supporting the investigation for theoretical bridging “from 

observations and intuitive understanding gleaned from being in the field” (Merriam, 

2009, p. 15). 

Researcher epistemology. Human limitation asserted the monitoring of the 

research and analysis for potential biases. Understanding how a potential bias may impact 

the data collection and analysis was a primary concern in this case study (Merriam, 

2009). The researcher’s epistemic positioning provided a distinct contribution through the 

individual’s investigative attributes. A brief biographical statement for describing my 

epistemic positioning in the study is provided below. 
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An important contribution to my epistemic alignment was my experience as a K-

12 teacher in a variety of grade levels and classroom settings. My formative background 

experience also contributed to my epistemology. My military education and training 

provided a pivotal experience in shaping my research epistemic position (Banks, 1998). I 

learned computer programming though my military education. My capacity for text-

based scripting was reasoned as a specific researcher facet that provided insight on 

student scripts analysis. Integrated-technology learning and use was inherent to my naval 

training. My fundamental education as member of the armed forces required the 

acquisition of declarative knowledge as well procedural learning. The need to learn 

systems and procedures was inherent to my military experience.  

Further, working with NASA (National Aeronautics and Space Administration) in 

astronaut crew training involved in the STS (Space Transfer Shuttle) project, gave me a 

close-up view of an effective, real world, learning setting of astronauts’ training for work 

in space. I worked with astronauts in their preparation for the unique and specialized skill 

development needed for successful work in space.  

My early experience with programming adds to my epistemology within this case 

study. I learned computers programming in my undergraduate education. This computer 

programming experience set the foundation for my research interest in game text-based 

scripting. Learning the foundational skills that supports computational work provided an 

understanding of the importance of scripting development in game construction 

curriculum.  

Throughout my decades of teaching, I learned the importance of making learning 

relevant to the student through the application of key knowledge in contextualized setting 
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for experiential learning (Dewey, 1938). For example, in teaching kindergarteners 

science principles, I established a school garden. The garden was used for the hands-on 

learning of topics such as plants, water cycle, insects, weather, climate, etc. Connecting 

the practical application of knowledge to real-world activities showed the importance of 

the learning to the students. The integration of different content-area subjects was an 

inherent attribute of the authentic learning approach. 

 Referencing my experiential base proved invaluable in developing my 

epistemological perspective. While much learning may be abstract, much of the learning 

in schools is based on the individual’s interaction and experiences in the real world. This 

concept aligns with John Dewey’s pedagogical perspective on experiential learning 

(Dewey, 1938). Another important scholar contributing to my epistemic position is Lev 

Vygotskii (Vygotskiĭ, 1978). His work reflected key observation and the identification of 

multifaceted components of human learning. Vygotskii’s work on ZPD (zone of proximal 

development) became central to my epistemology. Based on my own observations in 

teaching children, the ZPD concept helped explain many of the learning nuances 

observed in my classroom teaching experience. Students have their own individual 

learning zone that needs to be observed by the teacher (Vygotskiĭ, 1978).  

The current investigation attempted to reveal the complexity of game construction 

learning from the “actor’s point of view” (Becker, 1996, p. 57). The constructionist 

alignment of the current case study suggested the importance of illuminating the students’ 

perspective. In student-centered learning, understanding the cognitive process engaged by 

the learners was the focus of this investigation. 
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 The human interaction with the digital technology and how the learning is 

continuously shaped was central to this current case. My research intent was to observe 

and listen to the actors within their own play and highlighting the students’ viewpoint in 

making my research “more rigorous and complete” (Becker, 1996, p. 59). Thus, the 

specific qualities of positioning as an educational investigator are described as follows. 

I was comfortable being in the classroom and engaging with the students in their 

game construction. I spent extended periods of time in the classroom in observing and to 

build rapport with the students. My bilingualism in Spanish and English allowed for 

greater communication with the study participants. I have also worked with ActionScript 

language and was familiar with the Flash software, forming an additional affinity and 

insight into the text-based scripting. I have worked on instructional design projects 

involving the development of scripts related to dynamic interactions. With personal 

interest in programming, the insider’s view of the scripting learner revealed added insight 

on students’ game construction.  

Additionally, I gained access to the student LMS and worked on a number of the 

text-based scripts to better understand the scripting skill development possibilities and 

challenges. My familiarity with the programming environment allowed for added insight 

into the investigation. Potential biases that might have inhibited or skewed my 

understanding of the findings were acknowledged and addressed. 

Trustworthiness. Yin (2014) offered guidance in this case study with the criteria 

tests for quality of the research design for trustworthiness, credibility, confirmability, and 

data dependability. Construct validity, external validity, and reliability required 

evaluation in determining the case study rigor. 
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 Construct validity was involved when determining the correct “operation measure 

for the concepts of the study” (Yin, 2014, p. 46). Researcher field observations of the 

game scripting, along with teacher and student interviews, were deemed operationally 

sound in investigating “how” text-based scripting skill development worked within the 

game construction class. The design involved the “use of multiple sources of evidence; 

establishing a chain of evidence; and having key informants review draft of case study 

report” (Yin, 2014, p. 45). For instance, John, the game construction teacher, provided 

feedback review of the draft of his interview analysis as a “member check” or 

“respondent validation” (Merriam, 2009, p. 217). He supplemented the trustworthiness of 

the findings as a key informant for internal validity of the findings (Merriam, 2009). The 

IMI provide quantitative indicators of intrinsic motivation from the game construction 

class of 20 students (Deci & Ryan, 1985). 

 External validity was supported in the study in terms of “analytic generalization” 

(Yin, 2014, p. 48). The analysis bridged theoretical insight on the issues that were 

involved within the study in responding to the “how” research questions. Theoretical 

propositions provided for external validity in connecting concepts to other similar cases 

(Yin, 2014). 

Study design reliability was supported through the data collection procedures as 

found in the study protocol. Study design quality was supported in the report of the study 

protocol through the, “document of procedures,” in making the study research steps 

transparent (Yin, 2014, p. 49). In establishing the trustworthiness of the study findings, 

the research was conducted “as if someone were looking over your shoulder” (p. 49). The 
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case study protocol and chain of evidence offered the necessary support for research 

reliability. 

Involving important case study principles with data collection from multiple 

sources offered the opportunity for triangulation of the data (Mathison, 1988; Merriam, 

2009; Mertens, 2010; Yin, 2014). Convergence suggested that different data sources 

agreed and provided consistency with the findings; inconsistencies suggested that data 

sources disagreed and were contradictory, offering unresolved differences in the findings; 

while contradictions provided conflicting evidence (Mathison, 1988). Observing for 

convergence, inconsistencies and or contradictions offered the triangulation of the 

evidence (Mathison, 1988). Triangulation was provided through the inclusion of 

“multiple methods” and “multiple sources of data” (Merriam, 2009, p. 216). Extensive 

field notes from classroom observations, interviews with key participants, study artifacts, 

and survey responses were all used to triangulate the findings (Mathison, 1988). 

Ethics. Axiology is one of the primary considerations for constructivist research 

(Mertens, 2010). Ethical consideration posits that constructivism assumes a position 

different from post-positivists’ perspectives, centering on value free and objective 

representations of the study findings (Mertens, 2010). In qualitative research, “rigor as 

trustworthiness and authenticity” includes: 

Balance or fairness (inclusive representation of stakeholders in the process of the 

research), ontological authenticity (make respondents aware of their construction 

of reality), educative authenticity (educate others of the realities experienced by 

all stakeholder groups), catalytic authenticity (enable stakeholders to take action 
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on their own behalf) and tactical authenticity (training participant to act on their 

own behalf (Mertens, 2010, p. 18). 

The current study was grounded in the reality of the phenomenon for developing 

insight in on game construction curriculum. Beneficence, respect, and justice can 

describe my position as a researcher and were fundamental to the qualitative paradigm 

axiology. This research attempted to maximize the benefits to the participants while 

maintaining a respectful and courteous demeanor, as well as minimizing risks to the 

participants. As an example of maximizing the study benefits, I provide game 

construction tutoring for ELL (English Language Learning) students in one of John’s 

classes. The students in that particular class were new to the school, the game-scripting 

environment, and had English language difficulties. The study participants were not 

pressured for their participation. Honesty and transparency were important in the study. 

Equitable treatment and respect for the research participants remained a crucial 

consideration in this study.
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Chapter 4: Results 

The findings on text-based scripting skill development and the extent to which 

eighth grade students appeared intrinsically motivated in constructing games are provided 

in the following chapter. In guiding the analysis of the data, the research questions were 

as follows: 

1. How does a class of eighth grade students involved in a game construction 

curriculum develop coding skills by using text-based scripting? 

2. To what extent do these students appear intrinsically motivated in using text-

based scripting for game construction? 

Description of Environment 

 This section provides a rich description of the game construction-learning 

environment, including classroom, curriculum, the teacher and students. Text data and 

images informing each of sections in having the data speak directly to the reader are 

provided as examples. 

 The game construction classroom. The game construction class was held in a 

small classroom with the furniture consisting of small tables and folding plastic chairs as 

shown in Figure 3. The fifth period class students had the computers already set out on 

the table, plugged in to the floor electrical outlet, and a small computer mouse attached. 

The chargers were always plugged into an electrical outlet because a number of the 

computer batteries would not hold a charge and needed replacing. 
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Figure 3. Tables and chairs with laptop computers used for game construction. 

The classroom was somewhat cramped when all of the students were in 

attendance. The classroom arrangement changed little throughout the study as the 

students’ game construction projects involved digital work with all production files 

uploaded on the LMS (learning management system) wiki. The small room inhibited 

extensive conversation among the students due to distractions of increased noise-level in 

the small room. 

The laptop computers were stored overnight in the laptop storage cart, the COW 

(cart on wheels) storage unit locate in the corner of the classroom as shown in Figure 4. 

The computer laptops were stored in the COW at the end of the school day and brought 

out during the first period game construction class in the mornings and left out until the 

end of the day. 
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Figure 4. Image of the laptop COW (cart on wheels), charger basket, and telephone. 

The chargers for the computers were kept in the basket on top of the COW. 

Chargers were in constant use during game construction due to computer batteries that 

would not hold as charge. The classroom telephone is seen on top of the file cabinet. The 

classroom telephone-line provided an important technology resource for resetting the 

computers with Wi-Fi connectivity. Connectivity issues were a continuous problem. The 

students would unplug the telephone and plug the phone line to their laptop for 

connectivity repair.  

The teacher’s directions were visibly posted on the whiteboard as seen in Figure 

5. The directions changed over the course of the study as new scripting steps were added 

to the games. 
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Figure 5. The classroom whiteboard with game construction directions. 

The direction seen in the middle of the board in Figure 5 reads, “Next step: Add 

code.” As the game construction projects progressed, the directions changed to include 

tasks such as “Add scoring” and “Add enemy.” The whiteboard provided the primary 

directions stepping the students through the complete list of tasks seen in Figure 7 in the 

Learning Management System section.  

Fifth period class was attended between 12:58 and 1:58 p.m. each day. The 

classroom telephone would beep at the beginning and at the end of the period in marking 

the class period. The students entered the class and sat at a computer for the class period 

in working on their game. The student departed to their next class at the end of the 

period. 
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Curriculum use. The school purchased the game construction curriculum along 

with the teacher training. This curriculum provided 80 hours of customizable modules of 

game design and ActionScript 2.0 programming seen in Table 6. The teacher training 

included three days of game construction development. The learning topics in the 

curriculum provided the guiding resource for the students constructing learning games. 

The wiki site consisted of all of the modules as an LMS (learning management 

system) and provided the online production schedule and tutorials for guiding the 

students in their individual game construction projects. The LMS provided each of the 

steps required in completing the game construction project. The LMS also provided 

learner support options such as live help desk, mentor support, and virtual professional 

development workshops. The student addressed technical issues by using the help desk 

support. The mentor support and virtual professional development workshop were not 

observed in use during the study. 

The LMS provided as-needed support for the students as they worked through 

each of the topics as seen in Table 6. Every day, the game construction students needed to 

login to the LMS wiki and work on the specified topic sections. The LMS provided text-

based scripts along with instructional text, animations, and videos that demonstrated text-

based scripting as well as how to construct the game elements using Flash. Students 

worked in Flash while accessing the LMS tutorial as well as online content resources on 

their individual laptop computers. 
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Table 6 

The Class Schedule of Required Development on LMS Wiki 

Topic Time in minutes Description 
Play to learn 90 Play an educational game and blog 

a critique the game design 
 

Choose learning topic 90 Research and identify a game topic 
 

Plan game scene 90 Design a the game interface and 
characters 
 

Make and trace paper prototype 
 

180 Hand-draw a storyboard of the 
game 

Create movie clip 90 Create a digital object as a “movie 
clip” 
 

Program first action 45 Program an action using the actions 
panel 
 

Mover player with game loop 45 Create a game “enter frame” event 
 

Add keyboard control 90 Program directional key actions for 
the player 
 

Create a collectable object 90 Program a hit test for collecting 
objects 
 

Add scoring 45 Program the scoring based on 
collectables 
 

Add enemy 90 Program the player’s “enemy” that 
deducts point 
 

Add game ingredients* 270 Program student selected items 
 

Present game 90 Formally present the game to peers 
 

Get [contest] ready 90 Make final preparations for the 
game contest 

Note: The game ingredients topic marked with * are found on Table 7 below. The schedule shows excludes 
the initial preparation activities that do not include scripting.  
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John, the teacher, monitored the individual student game construction projects. He 

would write the game construction tasks required for completion throughout the week on 

the whiteboard as seen in Figure 5 above. John used the projector and his laptop to 

demonstrate specific lessons, such as design, and demonstrated the use of scripts on rare 

occasions. The project-based learning environment included no lecture component. 

Instructions from John were short in length provided at the beginning of the class. 

Teacher support was provided for the individual students when needed.  

When the required tasks were written on the whiteboard, John directed the 

individual students to the LMS construction schedule and the required task that needed 

completion on their individual computers. Each student constructed his or her own game. 

The students worked on their own or with partners, guided by the LMS. Some students 

worked independently while others needed regular teacher guidance in locating scripts 

and understanding the directions.  

The students were required to self-select an educational theme for the game as 

seen as the second topic in Table 6. The students conducted research on their selected 

topic of interest while following the LMS instructions. They followed the topic list by 

continuously adding design and interactive elements to their games. The teacher required 

the students to follow the sequence from the preparatory phase, first game play and 

critique. They followed the sequence throughout the semester up to the preparation of 

final game for the contest held at the end of the school year. Along with the game 

construction tasks, the students were expected to maintain a reflective blog on both their 

design and programming experience on each task. Each student uploaded game files and 
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wrote blog reflections as part of the work progress in maintaining an individual student 

portfolio of the game construction process on the LMS. 

The school implemented the class as a stand-alone technology class that was not 

connected to a specific content area. The curriculum allowed the students to select topics 

of educational or social importance. John limited the themes to famous Black inventors in 

this particular case. John relied on the step-by-step sequence found on the LMS. John 

talked to the students for a few minutes every day to remind them of the necessary 

scripting steps, using the whiteboard written directions on the required task for the day. 

He then allowed the students to work on their individual tasks throughout the period. The 

student-led game development process was done on a daily basis throughout the school 

year. The game production continued throughout the study period except on state testing 

days and other special school related events. 

The teacher directed the students to follow the LMS wiki instructions seen in 

Table 6. Additional game ingredients found on the instructional LMS, as seen on Table 7, 

were added near the end of the game construction with different options provided to the 

students. Difficulty levels noted on the left column provided the students with challenge-

level options in scripting game functions that extended the game interactivity at their 

specific scripting capacity level. 
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Table 7 

LMS Game Ingredient Item Tasks for Game Construction Options 

Game Ingredient 
Levels 

Game ingredient Description 

Easy 

Add movie clip effects Additional animation or similar effects to 
a movie clip 
 

Add text effects Additional interactivity with text within 
the game  
 

Add custom cursor Replace the default cursor with an 
alternative cursor  

Medium 

Add background 
music 
 

Add music audio files within the game 

Add sound effects Add sound effects audio files within the 
game 
 

Add a timer Adds a timer function for play sequences 
 

Static hint page Adds text box hints for play or 
information on the topic 
 

Intro to multiple 
levels, or scenes, 
splash screen win or 
lose screen 

Door functions that allow for 
introductions, game levels and win or lose 
feedback 

Hard 

Add multiple 
collectables 

Integrates multiple instances of items for 
increased scoring 
 

Add multiple enemies Integrates greater difficulty with multiple 
enemy instances 
 

Add a preloader Integrates the “preload” of the game 
 

Add walls for mazes Integrates multiple walls to a maze game 
for more complex play 
 

Combine timers and 
animation 

Integrates the timers with the game 
animations 

Note: The “add game ingredients” section has three difficulty levels choices: easy, medium and hard. These 
game elements are added in the game ingredients topic seen on Table 6. 
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Easy elements included game features such as animation and custom cursors 

while the hard elements included multiple collectables and enemy was well as mazes and 

timers. The students selected from a range of game options seen in Table 7 that were 

rated at different levels of scripting complexity. For example, adding sound effects was 

an easy task while adding timers was rated as a more challenging scripting task. 

The game construction teacher. This section provides a description of the 

teacher, his training, and his involvement in the game construction classroom 

environment. John provided his perceptions on the student process in scripting 

development during the two interview sessions.  

Typically, John was required to stand in the hallways between periods, as the 

students would enter the class, open the laptops and login. John would enter the class 

when the period commenced and reminded the students of the required tasks as posted on 

the whiteboard. After taking attendance, he would continue in his review of each 

student’s individual game progress and point the students to the appropriate section on 

the LMS that they needed to read. He provided student support on an individual basis 

when the student requested assistance. He conducted the learning as semester long, 

student-led project rather than covering specific learning as a lecture-based course.  

 John described his prior experience before teaching the game construction class. 

He said, “I’ve been a designer for 14 years and so when I was offered the job, I was 

freelancing as a graphic designer. And I wasn’t a developer or a coder.” John was a 

digital designer, as a profession with a technology company, which did not involve either 

scripting or teaching. He elaborated on his experience with Flash software: 
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I did have experience with Flash. I often use Flash to draw and create personal 

projects with. I’ve done a little bit of animation in Flash, but not a whole lot. Just 

using the timeline, not using coding…one of the jobs I had was creating animated 

banners for Dell in flash. 

John was in his second year of teaching the game construction class. He described 

his prior teaching experience, “Last year I started doing this in October, so October, 

November to December, I taught this course and then in the fall. I have taught this 

course, so that’s been my past experience teaching coding.”   

John elaborated on his game construction training for teaching the class: 

I received a little bit of training before I went in. I’m trying to––I had one 

weekend of training with the [game construction teaching] team and I created my 

own game in that weekend. So, I knew what the kids were into. Okay. So, it’s sort 

of like I went through the program real quick, to familiarize myself with it. Before 

I was teaching it. It was like a Friday, Saturday and Sunday. 

John described the minimal, three-day preparation and training experience for teaching 

game construction. He did not mention any pedagogy training or teaching certification 

involved with his teaching position. 

He reflected on how the students needed to work on two distinct skills in 

designing and scripting games. In talking of the distinction between their game design 

and scripting, he explained his perception of the distinct skills of visual design and 

scripting: 

Usually it’s split because either you’re kind of a visual creative person or you’re 

an analytical problem solving type of person who likes math and looking at code. 
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So, rarely in the real world do you find somebody who does it all [design and 

scripting] like that. 

John also described the open-ended nature of the game project and how it added 

to the complex nature of the computer-integrated, project-based learning environment: 

In the end result, everyone ends up with something different at the end. So, at the 

end of the day, if they can’t figure something out, it’s not…there’s no big 

consequence to their game, their game is just going to be a little bit different than 

somebody else’s. Or they can pick a different ingredient. There are no 

consequences. 

John explained his process with his support of the student scripting and the 

difficulty in addressing the individual student’s needs. He illustrated how students might 

be reluctant to problem solve and debug scripts. He found that students might want the 

teacher to fix their scripting problems. He described the difficulty in deciding how to 

support the students in the game scripting. He said of the dilemma in supporting the 

student-centered aspects of the scripting: 

They’ll learn it if I show them how to do it, so I model it for them. And, in 

essence I’m fixing their game for them, but while I’m doing it, I’m explaining to 

them, ‘this is why I’m doing this’ you know. Hopefully, they’ll learn something 

from that. You can’t just sit there and fix it for them and walk away, I don’t think 

they learn any thing from that. You have to walk them through the thought 

process, and hopefully they’ll pick up that thought process and a light will go on 

for them or something. 
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He elaborated on the individualized but complex environment in which the 

students developed text-based scripting based on their own capacity and interest. John 

described his view on the students’ text-based scripting process and the effect on 

motivation toward scripting:  

In the beginning, they don’t get it, you know. I think seeing a result that’s 

significant, motivates them. But when they have nothing to see, they are just 

looking at pages of code and trying to go to the wiki, going back to Flash, finding 

the right ActionScript frame. All that, it just kind of bogs them down. 

 John found the small laptop screens as a potential problem for the students and 

described how a larger computer with direct wiring connection might improve the game 

construction design and scripting process for the students. He explained the benefits of 

having computers with a larger screen that might be better for the students' design and 

scripting development: 

Most of the kids feel so challenged by using Flash to create art that they turned off 

by using Flash. If they had nicer computers it would be easier for them. If they 

had bigger screens, I think it would be a much more enjoyable experience with it, 

to create art in Flash. So, the user experience of creating the art needs to be 

enjoyable to a certain degree, I think, for them to feel comfortable to get into the 

code. 

He explained his challenges in supporting the students in the game construction 

project on technical issues. One of his challenges in helping the students script games 

was having the students gain access to the wiki g-mail account when the students’ forgot 

their passwords. He explained the logistics of recovering a forgotten password problem, 
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“They definitely need to be able to get into their g-mail. And if they lose that [password], 

we lose a day because then New York has to reset that.” The loss of a password allowed 

for further distraction from the game construction tasks and delayed production. 

 He described his responsibility of getting the students to the appropriate LMS 

game scripting directions and how he directed them with “I say, ‘you know what the 

directions are.’ They’re right in front of you. You need to read them to know what to do 

next.” In guiding the student projects he said, “I try to instill in them responsibility.” He 

added on the difficulty with students who were reluctant in their game construction, 

“They need to be told what to do, it seems.” 

He described his experience and challenge in teaching the class. “What’s difficult 

about teaching is, the kids’ behavior is the biggest difficulty––when they’re loud and 

they’re off task.” John elaborated of the game construction monitoring and management 

challenge with “The most difficult, the biggest hurdle in teaching them is getting––is 

controlling their behavior and controlling the environment, so it’s a learning 

environment.” He further elaborated on the issue of distracted learners in the project-

based learning environment: 

They talk about, yeah, talk about whatever. And you know it just creates 

distractions and then people lose their focus. And like now what are they talking 

about? You know, and then they start thinking, ‘Do I want to get in on this 

conversation?’ And then, they lose where they were. And then, they’re scrolling 

on this 100 page long curriculum. 

He also elaborated on the student reluctance in game construction class as a course 

elective: 
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It’s an elective, but it’s required. But since it’s an elective, they don’t try. I think 

you’re right on when you ask [that] maybe they don’t value it. I think since it’s an 

elective, it’s not a core class and it’s not on the Star Test. 

He elaborated on the challenge of game construction teaching, “The most challenging 

part was about control of the class and getting everyone to stay on task and stay focused.” 

He detailed his method on monitoring individual student progress: 

My method is, I’ll check on them throughout the week and I’ll take notes on what 

they’re doing or where they’re at. Um, you really have to stay on top of it. Cause 

it’s going to be impossible to check 150 project pages when it’s time to do grades. 

You have to stay on top of that every week. 

 John described the added benefit of the game construction curriculum for the 

students, “To build social skills on an online community, to build collaboration skills 

when they create teams, to build research skills.” However, he found the scripting skill 

development limited in the curriculum and elaborated, “But it just doesn’t work very well 

to teach them much about the code.” He though that the students would copy and paste 

the scripts into their games and not read or engage with the computational elements of the 

scripts. 

The LMS provided the complete directions and scripts for the students but had 

usability limitation. John described the issues involved with of the LMS tutorial 

limitations; “The directions aren’t next to the project page where they actually type in 

their answers. So, they have to figure out the navigation of it. Some of them still haven’t 

figured that out.” He elaborated on the student confusion with LMS and the digital 

environment, “They’ll be answering questions on unit 2, but we’re on unit 3. You know 
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and so, some of these kids didn’t do unit 2. I have brand new kids thrown in.” He 

described how the more technologically advanced students were able to resolve their own 

connectivity and scripting problems. However, novices needed additional teacher support 

in resolving technical and scripting problems.  

In discussing student motivation, he spoke of how he had some students who were 

motivated, “They’re quiet. They work hard. They’re able to focus… They have study 

skills.” He further elaborated on his perception of student motivation in scripting games, 

“I think kids who can, who are disciplined and have those study skills, can do well with 

the programming.” 

Due to the intricate use of language arts skills, John found that students with 

limited English language proficiency might be challenged in scripting development. John 

added on his perception of ESL (English as a Second Language) students who were 

exceptionally challenged by the scripting: 

Well, some of them, for instance, language arts––some of them are ESL students, 

which is the second language [English]. They’re dumping the questions into a 

[online] translator and answering the questions like that. If there’re words in their 

curriculum they don’t understand, they’re probably not going to do as well on 

those questions. 

In summing his challenges as a game construction teacher, he described his 

perception on teaching game scripting: 

You know, yesterday I went home and I just felt like quitting. And then today, it 

just feels different. You know, like, it depends on––it’s the way the kids act which 
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really effects how I feel about it. If they act good, then I feel okay with the job. 

When they don’t, I feel like I don’t want to teach this. I don’t want to do this job.   

John elaborated on his perception of individual motivation in the scripting by the 

students, “Some of them are not motivated.” He explained his view of the student 

involvement in the game construction, “They think these games are boring. Why would 

they want to spend time making [educational] games like this?” 

On the other hand John spoke of the student benefits of game construction, “I 

think they gain self-confidence that they can create something from nothing all by 

themselves from start to finish. Something of value, something––they can create 

something that teaches somebody else.” He elaborated on the benefits of game 

construction: 

Their community can grow and thrive and be responsible for itself––without 

relying on an outside community helping them. They’re learning: We can help 

ourselves. We can teach ourselves, “I can educate you about a social issue––if 

you don’t understand racism, here, play my game about racism and you can 

understand more about it and then maybe we can work together to end racism”, 

for example. 

In summary of John’s views of the game scripting development, he found the 

environment as a management challenge in eliciting appropriate student behaviors. He 

also found it challenging in monitoring the projects for appropriate educational 

interactive games. The student-led game projects provided game-scripting development 

based on individual interest and engagement. Nonetheless, he found the students 
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benefited from the game construction experience in terms of learning community 

participation, self-confidence, and autonomous learning with technology. 

Students. The six students selected for interviews from class included students 

rated by scripting capacity levels and the student profiles are shown in Table 8. Two 

students from each of the advanced, intermediate and novice-level scripting capacity 

were interviewed. The two advanced-level capacity students were Ana and Lee. The two 

intermediate-level capacity students were Ted and Staci. Jade and Hugo were identified 

as novice-level capacity students. Jade had just begun the game construction on the 

current school semester and was new to scripting. All of the other focus students had 

been in game construction class in the previous year. Additional students in the study 

identified in the classroom observations, were: Lucy, Pat, Hal, Freeman, Stan, Celine, 

Alberto, Pedro, Marcy, Mira, Arnold, and Kali. Two other students in the class provided 

parental consent and assent for survey information only. 
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Table 8 

Interviewed Student Profiles 

 
  

 
 

Interest/ 
Enjoyment 

Perceived 
Competence 

Scripting 
Level Student Gender CAH 

Yrs. 
Exp. Pre- Post- Pre- Post- 

         

Advanced Ana Girl No/Yes 3 3.3 3.7 3.8 3.0 
Lee Girl Yes 2 4.1 4.6 4.2 4.2 

         

Intermediate  Ted Boy Yes 3 4.4 5.0 3.4 4.2 
Staci Girl No 3 1.0 1.6 2.6 3.2 

         

Novice  Hugo Boy Yes 3 2.6 2.1 3.4 1.4 
Jade Girl No/Yes 1 2.7 3.1 2.0 3.4 

         
Note: The text-based scripting level was determined by the combined input from the teacher rating and 
programming capacity from the intrinsic motivation survey subdomain. Intrinsic Motivation mean is based 
on the Interest/Enjoyment scale mean of all items for each of the interviewed students. Likert levels range 
from one to five with one indicating Strongly Disagree and five indicating Strongly Agree with each of the 
items. The CAH, computer at home, item response on the IMI changed with two students form beginning 
to the end of the study. 
 

The IMI survey also asked students’ if they had a computer in their home (CAH) 

and the results are shown in Table 8. They were also asked to rate their interest in digital 

games, solving mathematics problems, and independent reading. 

At the beginning of the study, Lee, Ted, and Hugo indicated that they had a 

computer at home, while Ana, Staci, and Jade did not have a computer in their home. At 

the end of the study, both Ana and Jade indicated that they had a computer in their home. 

These two students also indicated an increase in interest and enjoyment. Ana indicated a 

mean 3.3 on the pre-survey with an increase to 3.7 on the post-survey. Jade indicated 2.7 

on the pre-survey with an increase to 3.1 on the post-survey. 

Motivation was mixed and inconsistent among the focus students. While Lee, Ted 

and Hugo found the game programming motivating, Jade, constructing her first game, 
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indicated neutral motivation. Ana, a more experienced scripting student, found game 

scripting moderately motivating. Staci was not motivated in game scripting at all.  

On her perception of scripting competence, Ana indicated high competence on the 

pre-survey with a decrease to neutral on the post-survey. Lee indicated high competence 

on the pre-survey and was consistent with high competence on the post-survey. Ted 

indicated moderated competence with an increased to high competence on the pre- and 

post-survey, respectively. Staci indicated low competence with slight increase to 

moderate competence on the pre- and post-survey, respectively. Hugo indicated 

moderated competence and decreased to low competence on the pre- and post-survey, 

respectively. Jade indicated low competence with an increase to moderate competence on 

the pre- and post-survey, respectively. 

Advanced-level students, Ana and Lee were focused and engaged in game 

construction over the study period. They would arrive to class before the others and 

immediately begin to work on their game. The were both quietly absorbed on their 

computers in both elaborate design and extensive scripts with Ana and Lee scripting 123 

and 125 lines, respectively. Both of their games had a clear educational theme on Famous 

Black inventors. Ana primarily communicated with Lucy but also interacted with other 

students in resolving their scripting issues.  

Ana indicated a moderately high interest in digital games and mathematics 

problem solving. She indicated neutral on reading interest. In her classroom scripting 

behavior, she was diligent and worked quietly on her own. 

Lee, on her second year of game construction, indicated a high interest in digital 

games. She indicated neutral interest on mathematics problems solving and high interest 
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in reading. In her classroom scripting behavior, she was diligent and worked quietly on 

her own. 

The intermediate-level students, Staci and Ted had scripts that included 91 and 80 

lines, respectively. However, both of their final games did not provide a clearly 

identifiable educational game theme. For example, Ted’s game showed the player, 

collectable objects, and the enemy as seen in Figure 6. The player is the white stick 

figure, the blue dots are collectables and the gray stick figure is the enemy that ‘chases’ 

the player. 

 

Figure 6. Ted’s design panel with minimal reference to a theme. 

Staci indicated that she had a moderately high interest in digital games and 

mathematics problem solving. She indicated neutral in reading interest. Ted indicated a 

high interest in games and mathematics problem solving. He also indicated a moderately 
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high interest in reading. Showing motivation and engagement in the game scripting, Ted 

worked on the game that he was proud off. He had incorporated drop-shadow effects on 

both the player object and the enemy. When I asked him about the game theme, he 

ignored my question. 

Jade was a novice who had just started the game construction process that 

semester. She scripted 40 lines and had bugs in her game that limited the game play. The 

game interface was not visibly connected to an educational theme. Similarly, Hugo had 

40 lines of script and had a working game with a single collectable and point score. Hugo 

had been changed to tutorial student status. Near the end of the study he was regularly 

taken from the class for tutoring and found it difficult to complete his game. 

Jade, in her first experience in game construction, indicated a low interest in 

digital games. She indicated a moderately high interest in mathematics problem solving 

and a high interest in reading. Hugo indicated a low interest in digital games and no 

interest in mathematics problem solving and reading. Although he had been in game 

construction class for three years, he appeared to find the scripting challenging. Hugo 

was changed to a tutorial student status at the end of the study. As a tutorial student, he 

would be able to spend less time on game construction. 

The six interviewed students found the game scripting a different experience in 

terms of intrinsic motivation and perceived competence. The game scripting experience 

appeared to impact the students differently for a variation of intrinsic motivation and 

perceived competence.  
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How Students Developed Scripting Skills 

This section describes “how” students developed text-based scripting skills in 

game construction. For this case study, “How” is defined as “by what means, in what 

way” (Ehrlich et al., 1979, p. 318). The following provides the means and ways, as the 

process by which the students developed scripting skills. 

The game scripting skill development was a complex process that involved 

mental procedures rather that physical activity. Students developed the scripting skills 

through daily, one-hour, self-led design and scripting work sessions on the laptop 

computers. The students created one educational game throughout the entire spring 

semester as the culminating project product. As an example of the typical daily 

occurrence, the students would enter the classroom, login to the computer and continue 

working where they had stopped the day before. Due to the self-led learning approach, 

the students progressed at different rates with varied results in game products. The 

observed student behavior informing the research on how the students developed 

scripting skills was that the students would sit at the their seats and quietly work on the 

computer in constructing a game. 

I sat next to the individual students and asked them to show me their scripts and 

have them demonstrate the game functions as they progressed through the project to 

observe the process of scripting. Sitting beside each of the students for periods of time 

revealed how the students developed scripting skills. In an observation memo entry on 

04-16-2014, I wrote: 

I am getting a better understanding of what the students are doing by reviewing 

individual student progress with a number of the focal students each observation 
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day. The trade off is the time spent helping the students (observer-participant as 

going native) and my observing the overall development.    

Understanding the notion of ‘going native’ in my notes suggested the close-up view of 

the students’ work activity as they developed scripting capacity. In my observations, I 

spent much of the time sitting with each student in reviewing the scripting and design 

progress. On such occasions, observation notes were written immediately after the 

interactions. The ‘side-by-side’ approach showed to helpful in daily probing for project 

progress as well as the process of scripting skill development. As a typical side-by-side 

individual student observation on their computer screen, I would place a vacant chair next 

to the student and ask, “May I see your work?” or “Show me what you have?” The 

students would then present the current work, functionality and debugging process. With 

access to the LMS, I was able to practice and use the scripting tutorials for familiarity 

with the student classroom interface and project scripting needs. This allowed for me to 

identify individual debugging issues and potential challenges that students faced. 

 Learning management system. The individual student game construction 

required constant production work by the students at their computers in following the 

LMS curriculum as shown in Figure 7. The primary tools for practicing the procedural 

skills were computer-based. These procedural tools could be seen on the individual 

student’s computer screens. The LMS, Flash software, and Internet search were the tools 

used on a daily basis.  
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Figure 7. Screenshot of LMS schedule list of steps for game construction 

The Flash software required the students to engage both in the design panel as 

well as the scripting panel in having to follow important procedural steps. The students 

needed to read the instructions in beginning scripting work as exemplified in Figure 8. 

These LMS directions demonstrated the process for making a drawn object into an 

instantiated MovieClip symbol that could then receive scripted instruction through the 

script panel.  
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Figure 8. Screenshot of LMS instructions for converting an image to a dynamic object in 
Flash 
 

The integrated nature of the design and scripting can be seen in Figure 9. The 

students copied the code snippet shown under the caption “Check Your Code.” The 

snippet was pasted into the student’s actions panel. An important step for the students 

was the creation of an ‘instance’ that was named in a corresponding way in the code. For 

example, the drawing involved in this tutorial would have been named exactly 

“smileyface” for it to be called in through the script that moves the smiling object across 

the screen to the right upon entering the game as seen in the script algorithm under the 

caption “Check Your Code.” 
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Figure 9. Screenshot of LMS instructions for scripting a drawing as a dynamic object 

 The students were on their own in determining the topic, the interaction types, 

numbers of collectable objects for points, number of enemy that subtracted points, as well 

as other options. Having completed the basic requirement of the game as seen in Table 6, 

the student could add additional “game ingredient” options to the game with varied level 

of scripting complexity as seen in Table 7. The optional game ingredients were added 

based on their game scripting interest. 

The teacher’s primary role was to monitor the students’ game development and 

keep track of the students’ progress for grading. He spent much of his classroom time 

sitting with the individual students at their computers and reviewing the design and 

scripting requirements based on the LMS schedule seen in Figure 7. He spent his 

classroom time recording grades manually on paper in the review of the individual 

games. The students developed scripting skills through self-guided work using the LMS 

as the main resource. The students were able to get help from peers and the teacher when 

debugging issues arose. The level of scripting development varied with the students 

experience and interest. More interested and engaged students typically included more 
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involved design, interactions, and educational information while the less engaged 

students scripted minimal interactions and included little educational information. 

The following is a summary of how this case of eighth grade students developed 

scripting skills. The students developed the skills individually by engaging in the game 

construction LMS. They worked through the tutorial reading; copying and pasting scripts; 

and completing procedural work in Flash for the construction of a single game. The 

students were able to rely on peer and teacher support as needed. The game project work 

was individual and self-led. The visible student behavior was of the students sitting 

quietly working on the computer. The student artifact scripts provided the visual evidence 

of text-based scripting skill development. 

A single case description of game scripting. This section provides an overview 

of a single student’s text-based scripting process. Ana exemplifies the game scripting 

process of game construction in how it evolved through the course of the study. Ana’s 

case was prototypical in terms of the game scripting production. She was unique in her 

determination to produce an educational game as her final game product for competition 

in the school wide contest. While she was reluctant to say that scripting motivated her, 

she completed a game that was nominated for the contest. Her game was posted on the 

LMS and students in the school voted on the games submitted for the contest.  

Ana followed the schedule that is shown in Figure 7. The game construction was 

used as a guide for ongoing, step-wise construction of the game. She developed her game 

by following the steps listed in Table 6 and then added other game ingredients that 

included items listed on Table 7. 
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With teacher reminders listing the necessary game construction tasks on the 

whiteboard, Ana located the tutorial on the LMS for the specific instructions on design 

and scripting as shown in Figure 7. The game scripting began with the “Intro to Flash.” 

When the investigation began, she was working on the “Create a MovieClip” as seen in 

Figure 9 above. 

The LMS tutorial shown above in Figure 9 was one of initial lessons that included 

the detailed screenshots of the required actions within the Flash software interface. In 

constructing a game, Ana needed to access the LMS tutorials as well as having the 

software design and scripting panels open for scripting, while accessing multiple tools 

available for development.  

Ana sat next to Lucy as her tablemate in the game construction process over the 

course of the study. Lucy sat in the left seat, while Ana sat in right seat at the table closest 

to the wall seen in Figure 3. Both were considered advanced-level scripting students. 

Ana constructed one game throughout the study period. On an entry on 03-20-

2014, noticing the intense focus by both Ana and Lucy in comparison to other students, I 

expanded with “It is clear that while some of the students are able to focus and work on 

their games, other students appear to make little effort to create a game.” 

She was usually one of the first students to arrive and immediately opened the 

laptop to start work. For example, on an observation entry on 04-15-2014 I wrote, “Lucy 

is first in the class and is followed by Ana, Staci and Lee—the rest of the class enters and 

begin to login to their computers.” They consistently sat quietly at the back corner table 

with occasional conversation. During the first interview with Ana, she demonstrated the 

work that she had completed on constructing a game based on Joseph Lee’s invention of 
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the bread making machine seen in Figure 10. The main interaction in her scripts showed 

the instantiation of buttons with the “onRelease” function that changed the 

“splashMC.playBtn” object’s visibility to false as a splash screen. Her scripting involved 

the opening ‘door’ function to the game. 

 

Figure 10. Ana’s design panel at the first interview. 

Figure 10 also shows the main design panel along with the frame timeline below, 

showing different “layers” that includes the actions panel at the top frame labeled 
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“actions.” The actions panel gave access to the text-based script as a different window. 

The different layers and panels show a complex workspace for the Ana.  

Ana described her systematic approach to design and development of the game as 

step-by-step designing and scripting. She elaborated the game drawing, coloring, and 

scripting process: 

One step at a time, like one day, in the beginning, I thought about it, and then the 

second day, I probably, most likely, drew my background and then I draw the 

details and everything and if I wanted to color it in, it wouldn’t work, so I had to 

figure out, everything that was wrong with it to it would color and everything and 

then, once I got all the details done, I started doing all the coding and everything 

and then drawing more of my hidden object, that I needed in my game. 

Yeah! Just a step at a time. 

She read directions and copied the scripts on the LMS and pasted the scripts on 

the scripting panel. She constructed the game in step-wise manner following the sequence 

on Table 6 up to “Add Game Ingredients.” At that point, she referred to the game 

ingredient options on the LMS providing additional game interactions and features at 

different level as seen on Table 7.  

She rarely asked for teacher help on scripting. I offered to help on occasion but 

she declined. On an observation entry dated 04-15-2014, I wrote about Ana’s game 

scripting development: 

I go to Ana to check with her and she is intent on some graphics work. I ask if she 

is ok with her work. And says she is and continues working on detailed work on a 

black and white figure. As Lucy is her neighbor, I ask her about her game and she 
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shows me her advance coding that creates the function for a moving platform 

game.  

She described her scripting support that included the LMS as well as her teacher and 

highlighted the collaboration with Lucy in developing her scripting: 

The wiki has helped me, although my teachers and then my friend sitting next to 

me, she [Lucy] helps me a lot. She helps me a lot with my game cause sometime I 

get confused and then sometimes, I don’t want to work. And then she tells me I 

have to work. She just helps me on my code, like if I have something similar to 

[hers] hers, and I tell her what’s wrong. She says, my code says this and this, but I 

can help you. 

She said of her perception of game scripting, “It really doesn’t motivate me but 

it’s like, this is like something you can do, it’s like a hobby. But, it’s a hobby in school, 

like me you can do everything.”  

Ana further explained the challenges. She spoke of problems in the game 

scripting and overcoming them. She elaborated on the compelling nature of the scripting 

and debugging:   

Yeah, like you have a problem or something you really have to motivate yourself 

to, like, try it. Face it and everything. Because you just can’t leave it there and 

have a messed up game. Cause then you don’t have anything to get [grade] credit 

for. I guess it does motivate you some, like you have to say, ‘I have to try harder 

to find what I need.’ 

She explained her attitude toward the game scripting, “Yeah. It’s like a job. Cause 

you have to get it right and everything. And at your job, you can’t mess up.” 
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Ana described her specific use of language arts in game scripting, “Some of the 

coding you have to learn certain words to program the actual game.” She elaborated on 

the important language arts involvement with her game scripting. She highlighted the 

critical use of symbols such brackets. She described the most challenging aspect of game 

construction: 

It has to be the coding. Everybody says the coding is hardest part because it’s 

true. Because, like I said, how it contributes to English and everything. You have 

to spot every thing right. You have to get every symbol and everything right. But 

you if you have any code, concentrating and difficult at the same time. You have 

to concentrate and then at the same time your head is like all over the place and 

everything, thinking about what I did wrong and everything, if it doesn’t work. 

Nonetheless she succinctly stated, “The coding is the most difficult thing.”  Ana 

elaborated on the specific challenge in constructing game using text-based scripting: 

Like having to know where coding has to be, specifically. Because there are 

certain lines that has to be on, and there’s certain symbols that has to be in the 

coding. Hmm. That’s what makes it most difficult, like the coding and everything 

because if you mess up, you think to yourself, ‘I messed up! Now I have to do it 

over again.’  

She provided insight on working through the difficulty of the game debugging process 

involved in the text reading and writing symbols such as parenthesis and brackets: 

And like you have to do it all the code over again, and you have to find this one 

simple spot [bug]. Like you can even put a parenthesis in the wrong spot. That’s 
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like one simple thing that can mess up your entire game. So that’s mostly the most 

difficult part. 

The project-based game construction and the complexity of her game scripting in 

Flash was highlighted in Ana’s reflections. She found the scripting distinctly difficult. 

She specified her difficulty in scripting for different game levels [door functions]. She 

described her procedural difficulties in changing frames in timeline and how she had a 

hard time in making the scripts work through debugging: 

My first level, the scoring did not work at all and everything was the same for the 

second level code and didn’t want to get the first level and the second level of 

code, for scoring mixed up. So I tried to get it to where I could put in on a 

different layer of actions, but I don’t think it worked.  

Ana talked of changing the way she had designed the game and how the 

subsequent changes had created a time loss. She lost time in the process of debugging and 

she had other time demanding tasks in constructing a game involving both design and 

scripting. She illuminated on the time demand: 

So, I just didn’t have time to fix it and everything. Cause I had to do everything 

else, so I just decided not to do the first level code cause, um, it would make it 

difficult for me and then having to think of everything else that I needed to do in 

the game. 

Exemplifying Ana’s focus on the debugging process, on an observation entry I wrote 

when I reviewed her script: 

She is having trouble, as it is not working at all. I check and see that she is 

missing the appropriate layers for the function. She opens up one of her previous 
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games and we review how there are multiple and complex layers that need to be 

worked on so that it will work.  

Ana also spent much of her time in the game construction on design. She 

explained her interest in the digital artwork that is fundamental in game construction 

class but not in her other content classes: 

Yeah. We draw in [another] class and we don’t pay attention and we usually get 

in trouble. But here all you do is draw, that’s all you do, it’s really fun, cause 

knowing, that your drawings can have different animation and everything. And 

you can do it on paper but it would take a long time. Here, it’s the simple tools 

and everything. It’s better to do it on the computer than it is to do it on paper. 

Ana provided individual information on interest in games, mathematics problem 

solving, reading, and computer at home on the survey. She indicated interest in games 

and mathematics problem solving. She indicated neutral on reading interest. Additionally, 

Ana did not have a computer at home at the beginning of the study but indicated that she 

had one by the end of the study. 

Ana found moderate intrinsic motivation as indicate by the interest/enjoyment 

scale with a mean of 3.3 on the Pre-IMI survey in February with and moderate increase to 

3.7 on the Post-IMI in May. Conversely, on the perceived competence scale, Ana’s mean 

dropped from 3.8 to 3.0 on the pre- and post-IMI respectively. Ana’s PC responses 

described a loss of perceived competence in text-based scripting. Responding if the game 

scripting motivated her, she further illuminated on her mixed motivation and the 

importance of her partner: 
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Uh, sometimes yes and sometimes no. Because like I said the days that I really 

didn’t want to do my work, Lucy was there to tell me that I had to do it, the rest of 

the days I just told myself that I had to work on my game, cause I had to get it 

done and everything. 

Nonetheless, she talked of the importance of persistence in the scripting environment 

leading to a nomination as a participant in the school-wide game contest: 

You just really put your heart, your best into the game that you’re making, like 

last year and the year before that, I never got nominated for a [Contest Name] 

before. So this is my first year getting nominated and I’m kind of excited and I’m 

kind of anxious to see who wins and everything. But knowing that you got 

nominate for a [Contest Name Award]. Yeah, it’s motivating to you and that I did 

a good job, to get nominated for this. 

On her second interview, Ana talked of her experience as she had completed her 

final game. Ana had changed her game design over the course of the study as shown in 

Figure 11. The game design was different from the initial design seen in the first 

interview. 
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Figure 11. Ana’s design panel at second interview.   

She explained her experience on scripting the Joseph Lee game: 

From programming games, just try it out, like before I really didn’t want to do 

this. I really had a hard time and everything and now I’m getting used to it. And I 

think I can do better on my games more than I have. Basically progressing each 

year as I go. 

Ana added on her enjoyment in the game construction and felt that the learning benefited 

students involved in game scripting process: 

It’s a really cool process and you get to learn something new and I do really think 

people should learn it. But some people don’t take the opportunity to learn it 

because they might be dumb, like it’s not worth their time. It is. Most of the time 

it is. It can be challenging and everything like I said, but, yeah, you should take 

the opportunity to try it out.  
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Collected on the final interview, Ana’s initial script lines 1 to 37 are shown in 

Figure 12.  

 

Figure 12. Ana’s script panel at the second interview 

The script in Figure 12 shows several code categories. The script in her final 

game contest submission shows the inclusion of a scoring variable, a player variable, on 
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lines one and three. The door function is found on line six. The conditional for the 

direction keys are found between line 14 and 32. The scoring conditional is found 

between lines 33 to 37. In this script, contact ‘hitTest’ with the object with instance name 

of “butter” fires its visibility to false, making the butter object visually disappear in on the 

game screen. 

Due to the length of the code script, Ana’s game script screenshots were collected 

in three frames. Providing evidence of scripting development process, the final 

screenshot showed 123 lines of code by the end of the study, as seen in Figure 13. As an 

advanced-level scripting student, the code panel showed the ending segment of the script 

beginning on lines 99 through 123. She had developed extensive scripts involving a 

hidden object game based on Joseph Lee’s invention of the bread-making machine. 
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Figure 13. Code panel screenshot of Ana's final text-based script segment. 

Exemplifying the importance of the curly brackets, lines 99 and 103 show the 

beginning and ending bracket that contain or encapsulate the function described as a 

“belt” button. The “belt” button has the visibility changed to transparent with the “false” 

value when the button is clicked. The text-based script showed the iteration of button 

action, ‘onRelease,’ for multiple objects related to machinery. The script was connected 

dynamically to the bread making machinery that changed visibility to false when clicked. 

As a parallel function, the interactions also fired the addition of one point to the score for 
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each object. Ana’s game was selected as one of the finalists in the school-wide game 

construction competition. 

With Ana’s intense focus on her game and the school contest that kept her busy, I 

had to find the time to interview her at the end of the study. Despite her reservation on 

intrinsic motivation, she summarized her perception of game scripting, “It is fun! You get 

to see what you created at the end of everything.”  

As a prototypical case of game scripting, her interest and engagement was shared 

by a number of students such as Lucy and Lee. Other students in the class followed a 

similar pattern in developing a game but to a lesser degree of interest-level and 

subsequent engagement. The game construction was similar with the other student but 

with less engagement in the text-based scripting development resulting in lesser scripting 

lines for minimal player interactions. 

Skill Practice in Text-based Scripting 

 Text-based scripting involved the direct interaction between the student and the 

computer. The skills involved and practiced in text-based scripting, as the means of 

development, centered on the use of language arts and mathematics skills. The students 

needed to use comprehension skills in reading and making sense of the directions. 

Spelling skills and knowledge of symbols such as brackets, dots, and semicolons were 

also involved in the scripting development. Daily attention to text-based scripting was 

needed for creating game functions and interactive elements. The students also required 

skills involving mathematics concepts such as geometry and algebra that was integrated 

within the actual scripting. 
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Debugging scripts required the students to use text-based literacy in identifying 

symbol level detail problems within the script that was inherent in the scripting process. 

For example, students needed to identify the correct spelling of words, word sequencing, 

and encapsulation with curly brackets in observing the symbol-level precision required 

by text-based scripting. 

The use of science and social studies knowledge and skills could be involved 

within the educational content topic of the game but not directly in the game scripting. 

Lee was unique in identifying computer science as a type of science involved in the game 

text-based scripting process.  

The students were able to engage and practice language arts and mathematics 

skills as a procedural learning experience in the production of a game. The project-based 

environment provided the students with the need for ubiquitous and intricate use of 

language and mathematics. The process and means by which the language and 

mathematics skills were involved in text-based scripting development emphasized the 

benefits of the game construction curriculum.  

Scripting Challenges 

The text-based scripting challenges appeared to have involved the students’ 

capacity to follow the intricate instructional details, and problem-solve through scripting 

and debugging. The details involved in scripting and making a functioning, interactive 

game seemed to challenge students in thinking through the procedural use of software 

tools. Thus, the complexity of the use of multiple software panels and windows on a 

small laptop evidenced added challenge to the scripting effort by the students. 
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The classroom environment seemed to have provided additional technology 

related challenges that distracted the students. The computers were prone to technical 

issues that created distractions for the students from working on their games. The 

recurring Wi-Fi connectivity drops seemed to limit the time that the students worked on 

the game tasks. Students were required to connect their computer to the telephone line in 

the classroom to reset their computers’ wireless connectivity that was noted on multiple 

occasions. 

Analysis Themes  

 The data analysis revealed six primary themes responding to the research 

questions: Text-Based Scripting Development, Student Scripts, Language Arts, 

Mathematics, Challenges, and Intrinsic Motivation. The subthemes corresponding to each 

of the primary themes are described in the following. 

The Text-Based Scripting Development theme included two subthemes: How 

students use scripting, and Support of scripting. These subthemes revealed the process, as 

the means by which students developed text-based scripting skills. The process included 

the components that are essential in student game scripting development. 

The Language Arts theme included two subthemes: Reading skills and Text-based 

scripting skills. The subthemes revealed the intricate use of both traditional reading 

comprehension skills along with writing text-based scripting and debugging. 

The Mathematics theme included two subthemes: Geometry concepts and 

Algebra concepts. The subthemes revealed the integrated use of both geometric and 

algebraic concepts.  
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The Challenges theme included three subthemes: Debugging scripts, Technology 

limitations, and Classroom environment issues. The subthemes revealed the distinct 

challenge of problems solving scripting issues in debugging the scripts. The second 

subtheme revealed the challenge of using the small and worn computers for complex 

procedural work. The third subtheme revealed the limitations involving the classroom 

environment. 

The Intrinsic Motivation theme includes four subthemes: Hard fun, Problem-

solving autonomy, Design preference, and Range of motivation. The first subtheme 

revealed the concept of ‘hard fun’ as a motivational concept involved in the game 

scripting. The second subtheme revealed the motivational concept involving problem-

solving autonomy in the game scripting within the self-led, project-based constructionist-

learning environment. The third subtheme revealed the motivational aspect and 

preference of game design artwork to the scripting. The fourth subtheme revealed the 

range of motivation as a mixed experience by the students in engaging in the game 

scripting. 

The following section provides the themes and subthemes along with data 

evidence in support of the themes. Second level heading identifies the primary themes 

and the subthemes are organized under each of the primary themes, with third level 

headings.  

Text-Based Scripting Development 

Text-based scripting development suggested a complex process. How students’ 

scripting skills developed was procedural in nature. Students engaged in the process 

individually on the laptop computer in the self-led design and scripting of games. Text-
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based scripting appeared to involve mental activity rather than physical activity. The 

students needed to follow the game construction curriculum steps, on the LMS, in 

building a basic game in stepwise development of the semester long project as the 

process of scripting development. How students develop scripting skills was a cognitive 

process that required student and teacher interview analysis for insight on the non-

physical aspects of scripting. Student scripts provided evidence in showing products 

through which the students developed the process of scripting in game construction. 

Observations of individual scripting work in the classroom also provided evidence on 

how the students developed scripting skills. 

How students use scripting. The students used and appeared to have developed 

scripting skills in the game construction learning during a semester long, open-ended 

project. Students sat at their computer and individually worked on the game using Flash 

software. The overt student behaviors involved in scripting was sitting, reading and 

typing on the computer. The students were guided in their game scripting development 

using an LMS, which students’ followed and is seen in Table 6.  

Scripting seemed to have involved procedural learning in using software systems 

and tools for constructing a game. The process used in scripting provided the means by 

which coding skills are developed. Aligned with the constructionist-learning paradigm, 

the student game scripts provide the direct evidence of development. The scripts were the 

resulting product from the student’s procedural efforts in the development of the game.  

Typical of the initial step in game construction, text-based scripting began with 

the creation and scripting of a button. The button function involved a player button click 

interaction. Hugo had created a button interaction with the “onRelease” function that 
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turns the splash screen invisible, as shown in Figure 14. The screenshot was collected 

during his first interview. The button script became the introductory experience in 

creating a game with player interaction through changing the visibility of the splash page. 

Hugo had created a button object labeled ‘splashMC.playBtn’ and instantiated the button 

object via the design panel. 

 

Figure 14. Code panel screenshot of Hugo's initial text-based script. 

Hugo’s button function created door-type functionality when the button object 

was embedded within splash screen MovieClip. His beginning button script exemplified 

the initial step in scripting for the students constructing games. The students were guided 

in the process of constructing a complete game to the final product by the LMS through 

sequential instructions and tutorials. The scripting sequence required the steps to: Create 

a MovieClip, Program first action, Move player with game loop, Add keyboard control, 

Create a collectable object, Add scoring, and Add enemy. The sequence is shown in 

Table 6 above. The students were required to Add game ingredients from the difficulty-

leveled interactions shown in Table 7. 

Text-based scripting skills were evidenced to have developed as a process, 

through daily work, for one hour at a time, beginning with the button function and 

finishing with a completed game. The students needed to work through the steps to 

complete the game for presentation to their peers and possible inclusion in game contest 
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by the other teachers. The students used laptop computers, as the main tool, with Flash 

software to script individual games.  

Support of scripting. The text-based scripting skill development was supported 

through the LMS, student peers, and John, the teacher. The students would access the 

LMS, as the main guide, in learning how to do text-based scripting. They copied and 

pasted the script snippets into their game script panel. The following observation entry on 

03-05-2014 provided some details on how students worked using the LMS: 

Lucy [student in class] was working on an action sequence. I asked if she needed 

help. She said that she was having trouble with finding a button actions snippet on 

the wiki [LMS]. I showed her the search function on the wiki. She located the 

snippet and immediately copied and pasted it on the window and changed the 

instance name from the default and had the button working. 

The LMS provided text-based scripts segments along with tutorial information 

such as detailed directions and instructional videos. The student game projects were also 

uploaded to the LMS in keeping a portfolio of their project development. In the 

classroom observations, I wrote this entry on 03-05-2014 involving the necessary use of 

the LMS wiki: “John speaks to the class, ‘Whatever files you’re working on, you need to 

save your work to the wiki. It doesn’t matter where you are you need to do this. I’ll be 

going around to check and see if you can do so.’” 

The students developed the games by beginning with a button script and ending 

with a completely scripted game. Lee describe the student support in the process of game 

scripting, “I guess, of course, the wiki, [game construction LMS], but also the teacher. In 
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my experience, they’re there. But I’m working by myself.” The teacher provided Lee the 

needed support in working individually on her game scripting. 

Another important resource for the students might have been their peers with 

whom they collaborated in game scripting. The students might have relied on a partner, 

as well as other students in the class, for help in text-based scripting. Ana talked about 

her peer support: 

The wiki has helped me. Although, my teachers and then my friend sitting next to 

me, she helps me a lot. She helps me a lot with my game cause sometimes I get 

confused and then sometimes I don’t want to work and then she tells me I have to 

work. 

The teacher could have also provided an important resource for game construction 

with individual, just-in-time support, guidance, and encouragement. Hugo described what 

helped him in scripting, “My peers and, of course, my teacher.” 

Student artifacts. The final game scripts provided the artifact evidence of the 

text-based scripting process. The text-based script analysis of the six focus students’ 

artifacts showed that the students produced text-based scripts with various game themes 

at different levels of complexity and interaction. The scripts extent and complexity varied 

by scripting student capacity level. The advanced-level scripting students produced more 

extensive and complex scripts involving multiple objects while the novice-level students 

produced limited scripts that had less objects and interactions included in the game. 

Figure 15 shows Jade’s final game text-based script that was collected during the second 

interview. Her scripts showed only 40 lines that included bugs involving the inability to 

connect, by instantiation, the script to the screen objects. 
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Figure 15. Code panel screenshot of Jade's final text-based script segment. 
 

In Figure 16, the final text-based script segment collected on the second interview 

with Lee shows 125 lines. Lee had multiple script panels for multiple levels of player 

interactions. Lee added a comment on her script showing her added interest in keeping 

important code comments for later use in debugging or revising the text-based scripts. 
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Figure 16. Code panel screenshot of Lee's final text-based script segment. 
 
Student Script Comparison 

After the second student interviews, when the final scripts were collected, the 

text-based scripts for each student were evaluated with a checklist for the eight game 

coding categories found in Table 9. The profiles show the categories used by each of the 

students interviewed. The novice-level scripting students had four of the eight categories. 

The advanced and intermediate level students included six of the eight categories. 
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Table 9 
 
Student Script Checklist Profiles 

  Code Category Number  
 Student 1 2 3 4 5 6 7 8 Total 
           

Advanced 
Ana √ √ √  √  √ √ 6 
          
Lee √ √ √  √  √ √ 6 

           
           

Intermediate 
Staci √ √ √  √  √ √ 6 
          
Ted √ √ √  √  √ √ 6 

           
           

Novice 
Jade √ √   √  √  4 
          
Hugo √ √   √  √  4 

           
Note. (a) Conditional events, (b) variable test, (c) conditional interactions, (d) use of random, (e) 
programming parallelism, (f) global variable use, (g) Character variable type, and (h) door functionality. 
The presence of the category was given a “√.” The total numbers of categories used are tallied. 
 
The specific text-based script examples used for the checklist are provided in the 

following and define each of the script categories identified: 

A. The conditional events were typically represented by button function or other 

user choice interactions. 

B. Variable tests were represented by proximity tests in the form of conditionals, 

such as a hit test by checking for x- and y-axis values. 

C. The conditional interactions involved at least two characters and were 

represented by the enemy object chasing the player via x- and y-axis position 

fired by the arrow key interactions. 
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D. Use of random was represented by a call for random variable value 

generation. 

E. The firing of multiple functions represented programming parallelism, usually 

within conditional elements such as firing visibility and score count 

simultaneously. 

F. Global variable represented variables coded to be used throughout the 

multiple frames or screens such as were used on platform game codes. 

G. Character variable type inclusion was represented with the change of 

appearance such as when the conditional fires at the visibility of the object 

that is touched or clicked. 

H. Door functionality, as another form of a conditional event, was represented by 

the apparent transition to another platform, such as the use of splash page, 

introduction, play, win, try again, or other transition. 

 The random and global variable categories were absent in the final games scripts 

observed in the interviewed students’ scripts. The advanced and intermediate-level text-

based scripting capacity students were able to use six of the eight categories while Hugo 

and Jade, as novice-level scripting students, had only four categories included. The two 

advanced-level scripting students included longer scripts. They had more scripting lines 

as well as more complex scripts that included multiple enemies and collectables. The 

longer scripts provided more game interactivity (e.g., more point scores, more enemy, 

multiple door functionality, etc.) and were more challenging to produce due to the 

increased chance of the inadvertent introduction of bugs at each step of the process (e.g., 

miss named objects, missing brackets, scripts in the wrong sequence, etc.).  



 

158 

 

The game themes that focused on Famous Black inventors were also evident in 

the games of the advance-level students. For instance, Lee had created her main design 

panel based on Dr. Charles Drew, as shown in Figure 17. Lee had created a game related 

to the Famous Black inventors theme. 

 

Figure 17. Design panel screenshot of the game design panel on Dr. Charles Drew. 

The intermediate and novice-level scripting students included the basic 

requirements of the scripting, with minimal objects, such as collectables. These students 

provided little script elaboration with no clear connection to an educational topic. As an 

example of the lack of connection to the game topic of the Black inventor’s theme, Jade, 

a novice-level scripting student, produced a game design interface that involved a maze 

with ‘eggs’ as collectable objects. Her game design panel is seen in Figure 18. 
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Figure 18. Design panel screenshot of a maze with collectable egg objects. 

The games developed by the intermediate-level scripting students did not clearly 

show the theme but included the basics of an interactive, functioning game. The novice-

level scripting students included minimal text-based scripting and design requirements 

with little connection to an educational topic. 

Language Arts 

Text-based scripting skill development appeared to have involved traditional 

language arts use. The language arts use included sub-skills such as reading 

comprehension of instructions as well as reading and writing the text-based scripts. The 

difficultly of learning scripting skills was evident in the use of language arts skills for 

reading comprehension of the instructions.  
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John spoke of the importance of language arts, “Language is really 

important…they have to read the directions on the project page. So if they can’t read well 

and understand what they read, they don’t have a certain comprehension level.” 

The LMS instruction required the students to read detailed directions on how the 

text-based scripts were to be used. Although the scripts could be copied and pasted, other 

technical requirements from the Flash environment were demonstrated to the students in 

the LMS instructions. These instructions included procedures on instantiation, 

modifications, and debugging. For example, Staci, an intermediate-level scripting 

student, describes her language arts use in text-based scripting, “Yes, I use that when ever 

I’m putting in the instance name, and layers, what we call layers.” Similarly, Ana 

described her use of language arts skill in game construction: 

It contributes a lot, since you need to know how to spell correctly. You have to 

know how to do your code correctly cause if you spell your code wrong, it’s 

obviously not going to work. You just basically spell everything right and 

learning how to spell contributes to the English and all that stuff. So yeah, 

language arts, does contribute. Language arts contribute a lot in the programming. 

The text-based scripting development involved a full range of language arts skills 

that included key reading skills such as comprehension, writing and spelling. The reading 

skill and text-based scripting skill use are described in the following. 

Reading skills. Text-based scripting involved traditional text-based reading skills, 

which included sub-skills such as comprehension. Staci, an intermediate-level scripting 

student, spoke of the language skill required: 
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It does help cause you have to be able to read and understand what they are telling 

you to do, so you can do what the steps they’re telling you to do. So you can put 

this in your game. 

Ted also commented on the importance of reading skills, “Reading…it’s really 

important. It’s pretty much what instructs the player, tells him what to do. It give you a 

big popup, like using, ‘wow’, ‘hey’ something like that, it would really pop-out to the 

player.” Jade explained her use of reading skills, “You could read the stuff and like you 

could ask for help and like, so you can understand it better, like read the instructions.” 

Traditional text-based language literacy skills were used extensively in the 

process of understanding how to design and script the games. The students used extensive 

language arts literacy skills in reading, understanding, and following the detailed 

directions in constructing the game.  

Text-based scripting skills. The text-based scripting skills were included in the 

game construction activity. The students had to use key text reading and keyboarding 

skills for details in punctuation and spelling when debugging text-based scripts. The 

students needed to understand key program language terms as code words. Ana described 

her use of language, “Some of the coding you have to learn certain words to program the 

actual game.” Lee commented on language use in the game scripting and debugging: 

Well, this is kind of like computer talk. So since computers can’t really speak out 

loud and stuff, this is basically like commands. So, the computers, they can’t talk 

to you but you can talk to them by putting those commands [scripts]. So that’s 

kind of how they talk. 
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Text-based scripts involved distinct scripting words such as “onEnterframe” and 

“hitTest” that had to be written exactly to the specification of ActionScript 2.0. The 

following example included the second ‘T’ capitalized and placed in precise sequence, as 

seen in Figure 8. The script had to be place with precision in the actions panel so that the 

script would work. Additionally, the scripts included the use of symbols such as brackets 

and dots for specified action and interactivity in the game. The use of the code words and 

symbols involved precise scripting work. 

Lee’s game artifact, collected on the second interview, provided evidence of her 

text-based scripting skill development by the end of the study, as shown in Figure 19. 

The code panel shows the ending segment of the script beginning on lines 101 through 

125. She had developed extensive scripts involving a hidden object game based on 

Charles Drew and his work on blood banks. 
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Figure 19. Code panel screenshot of Lee's final text-based script segment. 

Lines 103, 106, 109, 112 and 115 show the conditionals that fired the enemy 

chase of the player by checking the difference of the position between the enemy and the 

player and then minimizing the distance for eventual contact if the player did not avoid 

the enemy. On line 115, the conditional for the enemy and player contact, as ‘hitTest’ 

function, fired the deduction of a point and reset both the player and enemy’s position. 

Important to text-based scripting by the students was the fact that if any bracket, 

dot, or underscore was missing, the function would not work. The students had to learn 

how to script and had to pay close attention to every detail of the text-based scripts. 

John also found language arts skills important to the game construction 

environment. He elaborated on how it impacted the students’ scripting skills: 
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So I think it kind of goes hand in hand. The kids who have a strong reading 

comprehension also really understand the code. But, you know it’s a different 

language. There’s, it’s not a given that if you’re a strong reader, you’ll get the 

code. Ah, some kids, I think, look at the code and feel bewildered at all of it. 

When they see the script lines [they say], ‘Oh, my god, what is this?,’ it looks like 

a soup of letters, cause it isn’t real English. It’s like shortened words and stuff like 

that, so, I think it’s confusing for lots of them. 

Hugo commented on his experience with text-based scripting skill development, 

“Well, you have to know how to like, write everything properly, so that the game works 

great.” Language arts use was seen as important in game scripting. 

Mathematics 

The game scripting appeared to have also involved mathematics through 

geometry and algebra concepts and skills. The mathematics skills provided the students 

the mathematics language in designing game objects and scripting the player interactions 

by using variables and equations. Ted described his mathematic use in his scripting 

experience, “There’s a lot of numbers and numbers have to do with math…and with the 

negatives and positives, you have to really know how to use math to kind of mess with 

these numbers.” The students identified the importance of understanding the algebra 

notation and geometric mathematics concepts. For example, the text-based script seen in 

Figure 20 shows the player velocity in moving the player object by firing the script 

functions. The script Hugo used to set the object movement speed at five pixels is seen on 

line 10 of the script, “var playerspeed = 5.” The speed variable is called in on the 

“onEnterFrame” function on line 13. The “onEnterFrame” function encapsulates the 
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direction arrow key interactivity. The directional arrow key on the keyboard allowed the 

player to move the “player” object in the game at the rate of five pixels in any direction 

of the coordinate plane along the x- and y-axis in the game play interface. 

  

Figure 20. Code panel screenshot of Hugo's final code script panel. 

Algebraic understanding, as well as geometric concepts seemed to be involved 

with the grid coordinate system in the Flash environment that were key concepts used in 
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text-based scripting. Mathematics concepts connected the text-based scripts in Figure 20 

with the digital objects on the screen shown in Figure 21.  

An important aspect of Flash software was the dynamic connection between 

objects on the design and scripting panels that require text-based, technical precision in 

developing a working game. The students needed to follow precise system and software 

procedures in constructing working games. 

 

Figure 21. Design panel screenshot of Hugo's final game design panel. 

The script in Figure 20 is dynamically connected to the design panel objects seen 

in Figure 21. The “player” object is the character on the lower left corner of the panel, 

and the “collectable” object is the potato on the top right corner of the panel. The Flash 

environment required that the students create an ‘instance’ of a ‘MovieClip symbol’ in 

the design interface that was called in with the scripts. The text-based scripts seen in the 
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scripting panel in Figure 20 determined the interactive motion of the digital objects seen 

in Figure 21. 

As an inconsistency in the data analysis, when John was asked if mathematics was 

involved with scripting skill development, he responded, “I don’t think math is very 

important…No, not with this curriculum. Not what I’ve seen of it so far.” The comment 

revealed an inconsistency between the students’ understanding of mathematics 

involvement in game scripting and John’s perception that mathematics was not involved 

in scripting. 

Geometry concepts. One of the distinct skills needed for the game programming 

appeared to be the coordinate geometry concept understanding. Staci, an intermediate-

level scripting student, reflected on the mathematics skills used: 

I think math for example, the enemy part, the y- and x-axis, you have to put it in a 

special way, that reminds me of math, cause we are working with coordinates 

with the x- and y-axis. 

Lee similarly commented on her use of mathematics concepts that were integrated 

into her text-based scripting work: 

Well, x-axis and y-axis, because that’s all involved in Flash, and you have to 

know the coordinates, like the degrees of where it would be located, so that’s 

good to know for math. A lot of geometry for when you’re designing it. 

The text-based scripting involved the passing of the script information to the design 

objects in the design panel. The dynamic motion of the digital object was structured on 

coordinate-plane concepts included on the design panel using the geometric coordinate 

system. 
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Algebra concepts. The text-based scripting might have required the use of 

concepts that included algebra concepts and symbols. The students needed to understand 

the mathematics concepts involving variables that were ascribed certain parameters, such 

as visibility and speed of movement. 

Hugo described his mathematics understanding in his script, “Like here the code 

that I have on here [code panel]. Like you need, how fast you’re going to want the player 

to go. That’s going to take math.” Similarly, Ana talked of the mathematics algorithm 

used, “It contributes partially, because, for example, it says ‘var playerspeed = to 

different numbers.’ That’s going to change it. So, that number involves math, so math is 

in there.” Jade also described her experience, “Yeah, cause when you’re adding the 

scoring. You have to…ah, like the score, you have to figure a certain number and stuff 

like that.” 

Challenges 

Challenges involved with the game scripting skill development apparently 

included script debugging, technology limitations, and classroom environment issues. 

The students seemed to have found it difficult to follow LMS directions and debug their 

text-based scripts. The LMS seemed to have had usability limitations that made the 

scripting challenging. Technology limitations to the learning environment included the 

need for better computers, connectivity, and personnel support for the game construction 

class. The classroom management and game project monitoring in the collaborative space 

were challenging to John, in teaching the class. 

Debugging scripts. Technology challenges seemed to have included student 

scripting difficulties as well as computer related issues. Scripting difficulties among the 
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students developed around specific procedures and debugging needs for functional 

games. 

Staci provided some insight on her debugging, “Once you make an error, it’s hard 

to like, uh, go back and see. Well for me, it’s hard for me to go back and see. Even 

though they tell you [debugging function]. That’s where it is. But, like, I think it’s right. 

And I don’t know why it’s not working.” She described the challenge in finding script 

bug details. 

An example of the debugging trouble and how students helped each other is 

provided in my observation entry on 03-02-2014 described the event, “Celine cheers and 

Pat is proud and returns to his seat. He had solved a scripting issue with Celine’s game 

(debug issue: capital vs. lower case in the code instance).” This observation noted a letter 

case problem with the bug in the script that Pat had helped Celine with. 

My observation entry on 03-31-2014 stated, “John visits with Celine and they 

review her Flash work on the design screen (Maze game). Apparently she is having 

trouble with the scripting and functionality.” This observation was typical of a daily 

occurrence. I elaborated on the classroom activity: 

In checking with another student who seems motivated and works quietly, she is 

apparently having difficulty with her maze which is one of the more complicated 

code scripts due to complex step process of building the maze so that both the 

player and enemy observe the wall boundaries. 

The students were able to read through tutorials but appeared to have missed 

instructional details or script segments. The scripts required an appropriate order and 

sequence that the students might have missed. These scripting errors introduced scripting 
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bugs. The observation entry on 04-09-2014, described the students problem: “Kali asks 

me for help as she is having an issue with keyboard control. We review her script and she 

has failed to convert the default Player instance name and had an end bracket missing.” 

The expansion on the observation elaborated the following: 

In her [Kali’s] case, the instance name for the object was missing. The object 

instance creation is a second step in transforming an object into a working 

MovieClip. Additionally, a missing bracket was apparently introduced by failing 

to select the entire code script sequence found on the LMS. 

A common error was the loss of brackets that were not obvious to the students 

since the curly brackets were small and difficult to read on the small and dim laptop 

computer screens. At times the “curly” brackets were difficult to distinguish from regular 

brackets due to the small script text sizes on the computers. In an observation entry on 

04-09-2014, the problem with the details in the scripts that included missing brackets was 

described, “Mira [class student] asks for help on keyboard control. She was having 

trouble because of her bracket encapsulation (and messy script organization).” In 

explaining the text-based scripting, I wrote the following: 

The student requested assistance on her programming code bug. In looking for 

pattern of code problems, the student has omitted the appropriate encapsulation 

with the [final] curly bracket required. Additionally, the code layout is difficult to 

read due to disorganized code syntax. 

Another recurring difficulty was the MovieClip instance name, which was 

overlooked or typed incorrectly. In my observation entry on 03-19-2014, I wrote of my 

experience helping a student debug her button script, “I help Mira [class student] debug a 
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button function, which now works (instance naming problem).” Disassociated instance 

names caused scripting bugs that were difficult for the students to find and fix. There 

were multiple scripting steps the students overlooked that could introduce bugs into the 

scripts. Students had to first create a MovieClip of a single wall object and not name the 

instance of the maze. The maze creating steps were atypical to the common MovieClip 

object naming procedure. The detailed maze scripting steps were difficult for novice-

level scripting students. 

Technology limitations. The limitations to the scripting seemed to have included 

LMS usability limitations, computer issues, and classroom environment issues. The 

technology issues appeared to create ongoing challenges to the students when they were 

working on their scripts. These challenges distracted the students from the scripting work. 

Learning management system (LMS) wiki that provided the entire content 

relevant to game construction seemed to have had usability limitations. The LMS 

provided step-by-step directions, text-based script examples, images, and video to 

support the instructions. Additionally, the students had a personal wiki page where their 

Flash products were uploaded as a personal student portfolio of their games. The 

uploaded game products were uploaded as “fla” and “swf” files. The students were also 

required to write a reflective blog commentary that was linked to the LMS but it had a 

different Blogger software interface.  

The LMS showed usability limitations with text-based instructions and complex 

navigation. John described the LMS usability issue as follows: 
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The project page is like a million miles long. And some of the chapters are titled 

the exact same thing, in the different units, and the directions aren’t next to the 

project page where they actually type in their answers. 

The usability issues may have been more difficult for less technologically 

experienced students. The LMS also provided instruction for different levels of 

proficiency, and this made finding specific instructions difficult for the less engaged or 

adept students who did not use the search function on the wiki. As a field observation 

entry on 03-06-2014, I wrote the following: 

Staci was working on an action sequence so I asked if she needed help. She said 

that she was having trouble with finding a button actions snippet on the wiki. I 

showed her the search function on the wiki. She located the snippet and 

immediately copied it, pasted it on the window, and changed the instance name 

from the default and had the button working. 

The LMS was complex and extensive. This complexity might have provided a 

challenge for the students to navigate. The students had access to a full range of text-

based scripting activities. However, a number of the students appeared to have been 

overwhelmed with the detailed instructions and searches for specific instructions. 

Computer issues appeared to have involved the students’ use of laptop computers 

that had 13-inch screens. A recurring problem with the laptops was expired batteries that 

required continuous electrical connection. Battery chargers were limited, and students 

had to assure that their computer was supported via the wireless system. 
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As an example of a technology issue, in one observation on 03-26-2014, I entered, 

“Mary [student not interviewed] needed to get a charger, as her battery did not charge and 

got one that Alberto [student not interviewed] was not using (he is out to tutoring).” 

In a similar case, my observation entry in working in the computer lab that had 

desktop computers, on 03-31-2014 I entered, “Lucy [student in class] finds that her 

computer is not working and she moves to another desktop and her partner Ana tries to 

move next to her but that computer does not work (at least two computers not working).” 

On that day the game construction classroom was being used for state testing and the 

class had been moved to the school computer lab room. On another occasion on 04-16-

2014, I entered, “John to Arnold [student in class], ‘They told us earlier that this was not 

working,’” in reference to a computer that the student was attempting to boot up, so 

Arnold could work on his game. 

 Limitations were apparent when students would search for their ‘favorite’ 

computer or a battery charger before beginning to work. Connectivity with the Wi-Fi 

was, at times, intermittent and had to be reset by the students. Intermittent technical 

problems appeared to provide students with distractions from working on the games. On 

several occasions, the students had to connect their computers to the telephone to reset 

the connection, taking time away from game construction. Students might have been 

distracted from the game construction for lengthy periods of time due to technical issues. 

As an example of the recurring computer issues, the following was my entry on 03-06-

2014: 

While I am taking notes, Staci [Student] is trouble shooting her computer. She is 

unable to login so she has to plug in her laptop. She goes to the phone line and I 
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disconnect the telephone line to plug into her computer. This is a regular 

procedure conducted by students when their computers do a “mini” crash and the 

student is unable to login to the computer at all [OS entry screen]. I am unsure 

what this procedure means but it is “another” technical issue that the students 

have [to] deal with the Wi-Fi enabled technical work. 

Several worn computers had missing key covers. As the computers were shared 

across the classes, the settings on the display and Flash software interface were changed. 

The changes in the software interface could cause problems with students who used the 

computer after the interface was changed by another student in the previous class. 

Students worked on computers with darkened screens and with a Flash interface that was 

difficult for them to use.  

Access to the LMS for uploading files seemed to also be challenging at times and 

seemed to have given the students further opportunities for distraction from the game 

construction. The students were required to access the LMS, the software with multiple 

panels, blog sites, and other resources involved in game construction. The multiple 

windows appeared to confound students and delay the work. The small screen size was 

limiting in visibility and introduced student distractions in scrolling the content. The 

multiple steps and the multiple display windows may have limited the workflow within a 

complex computer interface. John described the situation with the computers as follows: 

I don’t have enough computers. And so, that would be helpful. What would really 

be helpful is a computer lab where the computers are not laptops that don’t have 

to go into a cabinet every night. 
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Classroom environment issues. The classroom environment included evidence 

of teacher instruction, classroom management, monitoring student progress, and 

collaboration. During the observations, John conducted minimal direct instructions. He 

wrote the required steps for that week on the whiteboard and directed the students’ 

attention to the required work. My observation entry on 04-28-2014, reflects the 

whiteboard instructions: 

On the white board: Today I will work on… 

-add scoring 

+blog 

add enemy 

+blog 

-add game ingredients 

+blog 

As an example of minimal instruction, he did a short lesson on tracing characters 

to be used in the games as interactive objects. These instructions lasted approximately ten 

minutes. My observation entry on 02-26-2014 described John’s lesson on graphic tool 

use: 

After the [IMI] survey was responded to, John conducted a Flash tutorial on 

graphics and tracing on the visual interface by importing images into the layer. He 

demonstrated image saving and creating a derivative art tracing of faces and 

people. The lesson included tool use for setting line width and different strokes 

enabled in Flash. 
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The classroom management was apparently challenging to John due to the 

distractions involved in the open-ended nature of the work. The individual students 

worked on different aspects of their games at different times. The students generally 

worked individually and were able to ask for assistance on an as-needed basis. 

John focused on having the students’ work on their individual projects in each 

class period throughout the week. Determining the progress was difficult due to 

monitoring challenges. John described his monitoring challenge, “What I have found is 

what keeps the kids on task is I have to go around to each kid and I write down where 

they are on the project which they are working on.” John would go from student to 

student and write their project progress on paper. 

Students’ social interactions provided a potential for off-task socialization in the 

collaborative environment. Although partners were allowed to talk about their game, 

quiet in the classroom was still seen as important. John showed his expectations of a quiet 

classroom in my observation entry on 03-19-2014, “John speaking to Ana and Lucy, ‘Be 

quiet please.” Interestingly, both Ana and Lucy were advanced-level scripting students 

who were table partners.” It was difficult to determine between off-task and on-task 

conversations from observing the classroom student interactions. 

One observation entry on 03-27-2014, read as follows, “Pedro goes to his wiki 

and is off-task and talking with Mary. He has the wiki page open but his attention is on 

Mary who reciprocates the attention.” I further elaborated, “I look over Pedro’s shoulder 

and see that although he is on the wiki page, he is not focused on it, but on the socializing 

with Mary.” A number of students socialized and appeared distracted from the game 

scripting work regularly. 
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Teaching the class was noted to be generally challenging and the complexity of 

the environment might have required individual management of the students in their 

work. The classroom management seemed challenging to the teacher with the semi-

structured aspect of the open-ended, student-centered work. John had typical classroom 

expectations of a quiet work environment, and my observation entry on 02-24-2014 

described the expectations of quiet: 

Although there was significant chatter at first, they [the students] settled to focus 

on their tasks and a student even commented on how quiet it [the class] was. And 

John [teacher] stated, “That was the way it should be,” meaning that he thinks the 

students are too noisy in their conversation. 

The students were able to work at their own pace but were able to socialize with 

neighbors, creating the potential for unrelated, off-task activities that delayed the game 

production. John described this classroom management challenge, “It wasn’t easy, the 

most challenging part was about control of the class and getting everyone to stay on task 

and stay focused. That was the hardest part.” John found it a challenge to keep some of 

the students working on their games because the students could easily converse on topics 

not related to the text-based scripting. John talked about his difficult situation in the text-

based scripting classroom, “Well, for me personally, what’s difficult about teaching is, 

the kids’ behavior is the biggest difficulty.” 

Observations of John’s classroom management revealed how he reviewed the 

students’ work on an individual basis. On 04-12-2014, I wrote the following, “John gives 

the students directions, ‘I am grading this week and this is the last class that I need to 

grade.’” Observing the slow and time-demanding work of monitoring and grading the 
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students’ work, on 4-12-2014, I wrote the following, “John goes to check the individual 

students’ desks to check their work with a paper checklist.” 

The interview with John also revealed that his training for teaching the class 

included a three-day training session that took place during the previous summer. John 

spoke of his training; “I received a little bit of training before I went in. I’m trying to––I 

had one weekend of training with the [Game construction teaching] team and I created 

my own game in that weekend.” 

As part of the classroom environmental issues, students were taken away from the 

game construction class regularly for external tutoring on other subjects. As a recurring 

event, on 03-27-2014, I recorded in my observation entry, “A tutor comes in and takes 

[Student in class] out for tutoring.” 

When asked about how the students who were taken for tutorials were doing on 

the game construction, John said, “Yeah, they’re really behind.” In adjusting the scripting 

expectations for the students’ absences from class, he elaborated on his evaluation and 

the grading of their game: 

I’ll just reflect on how they were when they are in front of their computer. I’m not 

going to fail them. I’ll give them an 80 or something like that. I think they feel, 

like, “There’s no way I can catch up,” so they don’t do anything. I don’t blame 

them. I’d feel the same way, I think. I’ll excuse them from assignments, they 

didn’t do all the assignments but they did enough to pass, I’ll give them an “A” or 

something like that. I’ll hold their hand and make sure they get to the passing 

point. You know what I mean? I’ll walk them through it, and when they are at the 

passing point I’ll let them try to do more on their own. 
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Hugo spoke about his selection for tutoring in the second interview. He was being 

taken from the class for tutoring. He spoke of his status change, “Like, a couple of days 

ago, when I finished drawing some of the stuff, I found I had tutoring. Well, that’s going 

to mess up my schedule. I can only be in [game design class] twice a week.” When I 

asked him how he felt about the change, Hugo said, “It’s pretty disappointing.” 

Intrinsic Motivation 

 The extent of student intrinsic motivation involved with the game construction 

was measured using the IMI survey for the class group of 20 students. Data from 

interviews revealed further insight into students’ motivation during the game construction 

process. The students’ intrinsic motivation was described as a group dimension, as 

reported through the survey. Intrinsic motivation was also an individual student 

dimension, as reported from the observations and interviews. Revealing the students’ 

perceptions of intrinsic motivation in the game construction class, moderate intrinsic 

motivation, hard fun, problem solving, design preference, and a range of motivation 

experienced by the students were the subthemes of interest to text-based scripting skill 

development motivation. 

 The descriptive statistic from the pre- and post- survey can be seen in Table 10. 

The table shows the students’ responses on their intrinsic motivation experienced in game 

text-based scripting. The survey results indicated moderate intrinsic motivation with the 

class in scripting games as indicated by the mean of 3.11 on the pre-survey, and this 

increased to 3.16 on the post-survey. A significant difference was not determined and 

caution is suggested in interpreting the changes in mean values on the IE scale. The 

interest and enjoyment scale mean values are shown on the top row of Table 10. Interest 
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and enjoyment (IE) was the scale used to determine intrinsic motivation. The other IMI 

scales indicated a neutral perception of perceived competence (PC), perceived choice 

(CH), and pressure and tension (PT). Based on the class group responses, students 

indicated moderately intrinsically motivating experiences with minimal change over time. 

The PC, CH, and PT indicated neutral with no change across times, pre- and post.  

Table 10 

IMI Descriptive Statistics by Scale for Class Group, n = 20 

 Pre Survey Post Survey 
Scale Mean SD Mean SD 
     
Interest and enjoyment 3.11 1.01 3.16 1.13 
     
Perceived competence 3.02 0.73 3.07 0.84 
     
Perceived choice 2.97 0.80 2.94 0.93 
     
Pressure and tension 2.94 0.44 2.95 0.48 
     
Note: A five-level Likert scale with one indicating strongly disagree and five indicating strongly agree  
was used with each of the survey items. 
 

Hard fun. The students seemed to have found the text-based scripting skill 

development challenging, yet fun, and a positive experience. The students spoke of the 

success in scripting as a fulfilling and enjoyable event despite the challenges. Jade, a 

novice-level scripting student spoke of her ‘hard fun’ experience: 

It was kind of, like, hard but it was fun, cause you got frustrated sometimes, like 

after you were done being frustrated. And when you got a little help, it was easier, 

and it made it like fun to make it [game]. 

Ted similarly spoke of his scripting challenge, “In gaming, I like it at points, but 

it’s a little confusing at times, but that’s my challenge.”  He expressed his interest in 



 

181 

 

game scripting, “It is really motivating cause I like to mess with gaming. It’s really fun. It 

get’s me, it makes me want to make a game, an actual game.” 

The technical learning environment provided the students with script learning and 

an interest in constructing a game. A number of the students appeared to understand the 

importance of text-based scripting and found it to be a positive learning experience. Lee 

commented on the scripting as a positive experience: 

It’s a good skill to know. Well, that’s what it’s about in the economy and stuff. 

We’re going through to that future age where it’s going to be all computers and 

technology. So, as of now, it’s a good skill to know. 

Hugo similarly reflected on the hard fun: 

I felt really confident cause it worked and everything worked, I felt pretty 

confident and once I broke down, I was like, I started giving up and I was like, I 

was pretty disappointed. But, yeah, it’s really fun just programming games. 

The technology-engaged learning provided the students with experience that was 

interesting and engaging. On the other hand, they found the game scripting challenging. 

 Problem-solving autonomy. The students reported that they felt a sense of 

autonomy as they worked in the open-ended, project-based coding. Hugo spoke of his 

text-based scripting problem solving as a positive autonomous experience, “You won’t 

always have someone by your side to help you with every little things that you need. So, 

you’re always going to have to learn how to solve problems yourself and not needing 

anybody else.” The students found a sense of autonomy in a problem-solving space in the 

text-based scripting development. They seemed to have felt that the environment 

provided an opportunity for self-expression. 
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Ted talked about his experience in learning to solve text-based scripting problems, 

“I’ve learned, how to not get so confused and stay organized with the scripts and how to 

keep it separate and how not [to] mix things up.” 

Lee similarly commented on her scripting experience and her sense of problem 

solving autonomy: 

Well, of course, it’s on a computer and like you basically work on your own 

process and stuff. You can get help if you need it. Like, it’s all basically you. 

There is like no other teachers there to help you. Like, just in general to help you 

out in random. Like it’s all you. 

Staci talked of how game scripting supported the problem-solving in providing a 

way to know how to work on computers, “[In] Problem solving and I know how to work 

computers more. Cause I really didn’t know anything about computers. So like, I wanted 

to be a pharmacist so you have to work with computers.” 

Jade similarly commented on her autonomy in game scripting, “Finishing it and 

seeing that you did that. It’s like, ‘I did that by myself.’” She added on her perception on 

her self-determination, “I don’t want to give up, cause I know I can do it and there is no 

point of starting, if you’re not going to finish. So that’s how I see it.” Jade added on her 

perception of autonomy in the text-based scripting experience, “I like the fact that we get 

to make out own game and we don’t have to. The teacher doesn’t have to tell us like, 

what to do.” 

Along a similar thread, John spoke of his experience with the students’ 

development of their text-based scripting skills, “Yeah. I think they gain self-confidence 

that they can create something from nothing, all by themselves, from start to finish. 
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Something of value. Something they can create. Something that teaches somebody else.” 

John highlighted the importance of learning information on Famous Black inventors and 

scripting the information into a game so as to teach others. 

The students described the empowering aspect of game scripting in support of 

problem solving and scripting a working game as an autonomous problem solving 

experience. The students had to learn to be persistent through the scripting difficulty 

when solving their own problems without reliance on the teacher. 

Design preference. Design and artwork appeared to be preferred by the students 

over the scripting side of the game development. The students would spend more time on 

the design panel that was seen in the classroom observations. The ability to work on the 

visual design panel of the Flash software seemed more interesting to the students rather 

than the more challenging text-based scripting.  

Staci describe the students’ preference for design: 

There are some kids who like to be creative, like make things. And they like to do 

things themselves, be independent. And I think they would enjoy making their 

own game, and like artists. I think, artists would like this, cause in Flash, you get 

to draw and stuff. 

The ability to work on the visual design panel of the Flash software seemed more 

appealing to the students rather than the more challenging text-based scripting. Despite 

her lack of motivation in game construction she designed the splash page with the 

artwork seen in Staci’s initial game design panel in Figure 22. Her design was related to 

the topic on Garrett Morgan as the black inventor famous for inventing the semaphore 
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traffic light and the gas mask. Her design involved having the game theme objects around 

the inventor’s head. 

 

Figure 22.  Design panel screenshot of Staci's design. 

 Ana described her preference for design to the scripting. She compared her design 

work on game construction with other content area classes: 

We draw in class and we don’t pay attention and we usually get in trouble. But 

here, all you do is draw. That’s all you do. It’s really fun, cause knowing that your 

drawings can have different animation and everything, and you can do it on paper, 

but it would take a long time. Here, it’s the simple tools and everything. It’s better 

to do it on the computer than it is to do it on paper.  
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During the first interview with Ana, she demonstrated the visual design artwork 

that she had completed when constructing a game based on Joseph Lee’s invention of the 

bread making machine seen in Figure 10. The screenshot of design panel, collected on the 

first interview, shows the artwork that Ana had produced early in the study and 

exemplified her preference for the artwork design of her game.  

John commented on the students’ preference for design work and how it impacted 

the text-based scripting: 

I think the quality of the artwork that they are able to make distracts them and 

makes them feel less motivated to dig into the code side of it. Because the code is 

not going be that interesting to the majority of them. 

The students appeared to spend much of their time on the graphic design of their 

game as noted in the observation entry dated 04-15-2014, “I go to Lee’s table and she 

working on graphics. I choose not to bother her as she seems very intent on some free-

design of what appears to be a background graphic.”  This incident was coded as “Design 

motivation” and I elaborated with, “In checking on the student’s work, it is apparent that 

she very busy on her design work that is rather intricate and elaborate.” 

Range of motivation. The students appeared to experience a range of motivation 

toward text-based scripting that was inconsistent as an individual dimension. Motivation 

among the students appeared to be mixed. Motivation appeared to vary over time with a 

number of the students. The motivation seemed to vary by individual disposition as well. 

Among the students interviewed, Lee, Ted, and Hugo found the game programming 

motivating while Jade, constructing her first game, was not motivated during the first 

interview. When I asked if she was motivated in scripting games, she answered, “Not 
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really, cause I don’t see me working, like on a computer when I get older, I think this 

would be like a hobby or something. Something I would do for fun.” She spoke of her 

motivation on the second interview:  

It’s [scripting] interesting. It’s fun cause you get to learn more tricks on the 

computer and it makes it easier, like when you learn something it makes it easier 

for you to do something involving a game. And I like the fact that we get to make 

out own game. 

Lee spoke of the challenge to improve her game script, “Yeah, because, like it 

gives me a challenge and I always like a challenge. So of course, um, it makes me want 

to do better.” However, Lee was unsure if the text-based scripting was motivating. 

In an observation entry on 03-20-2014, I wrote on the intensity of Lee’s focus and 

apparent motivation in constructing her game, “Lee has continued to quietly work on her 

game without noticeable change as she is totally focused on her screen.” I expanded in 

my notes, “Lee appears to be highly motivated to work on her game and has a great deal 

of ability to concentrate.” The description of Lee’s quiet focus on her computer screen for 

long periods of time was representative of ‘how’ students develop scripting skills when 

they were engaged in the process. 

Ted responded on his motivation in game programming, “It’s really motivating 

cause I like to mess with gaming, it’s really fun.” 

As distinctly different in her view on text-based scripting motivation, Staci, an 

intermediate-level scripting student, found the game construction distinctly not 

motivating, and she offered: 
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I think the coding is not fun for me and then, I would put in all this code and then, 

you know it’s just the simplest things. You have to put all this code for it. It’s not 

worth it. 

However, during the second interview Staci spoke of her appeal for the scripting 

experience: 

The outcome of it. Even though it’s like, troubling and like, you have to put all 

that code for this simple thing. Like the outcome of the game, when it actually 

works and it looks good. I think that’s the most appealing thing. 

Motivation also appeared to vary over time and was not stable. Ana spoke of her 

motivation variability and how her table partner, Lucy, helped to motivate her when she 

was feeling less inclined to work on her game: 

Sometimes, yes and sometimes no [feel motivated]. Because like I said, the days 

that I really didn’t want to do my work, Lucy was there to tell me that I had to do 

it. The rest of the days I just told myself that I had to work on my game. 

However, not all of the students were intrinsically motivated as exemplified by 

the observation entry noted on 03-20-2014, “Hal has put his head down and is sleeping 

and John goes over to wake him as he appears to not be engaged in design.” I further 

expanded on the interaction, “Hal has gone to sleep and has done very little toward the 

game construction and demonstrates very low motivation toward programming games.” 

Staci elaborated on her perception of text-based scripting motivation when 

compared with other students’ motivation: 
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I do think other students would like this and I would recommend it to other 

people, cause I do see people liking things, liking [game construction class] and in 

Flash. But it’s just not my thing. But I would recommend it. 

Reviewing interviewed student responses on the survey, the results showed a 

range of motivation as seen on the student profiles in Table 10. Change in motivation 

over time was apparent with a number of the students despite the fact that there were no 

substantial changes in the classroom environment. Representative of the advanced-level 

scripting students, Ana indicated a mean value of 3.29 and increased to 3.71 on the pre- 

and post-survey, respectively. This increase was also seen in the interest and enjoyment 

scale. Also an advanced-level scripting student, Lee indicated 4.14 and increased to 4.57 

on the pre- and post-survey, respectively. Similarly, Ted, an intermediate-level scripting 

student, indicated 4.43 and 5.00 on the pre- and post-survey, respectively. These three 

students indicated a high level of intrinsic motivation on their perception of text-based 

scripting. On the other hand, Staci, an intermediate-level scripting student with a dislike 

for text-based scripting, indicated 1.00 and 1.57 on the pre- and post- survey, 

respectively. Hugo indicated 2.57 and 2.14 on the pre- and post-survey, respectively. 

Hugo, a novice-level scripting student, was the only interviewed student who indicated a 

reduction of intrinsic motivation. His decreased interest level may have resulted from 

becoming a tutorial student who could not work on the game construction. Jade, also a 

novice-level scripting student indicated 2.71 and 3.14 on the pre- and post-survey, 

respectively. The interviewed student IE response mean on the post-survey ranged from 

1.6 to 5 shown on Table 10. The variability of responses on the interest and enjoyment 

scale by the interviewed students showed a variable range of intrinsic motivation that 
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showed students with very high motivation as well students with very low motivation in 

the game construction class.  

A similar range of motivation was found with the class group n = 20. The Interest 

and enjoyment post-survey mean for the class ranged 1.6 to 5. IE post-survey mean 

results showed that 25% of the students in the class appeared have been more intrinsically 

motivated than found in the group mean by indicating a mean value of four or greater. On 

the other hand, 25% of the students in the class appeared to have been less motivated than 

the group mean by indicating a mean value of two or less. Thus, the interview group, n = 

6, range of responses was consistent with class group n = 20.   

Findings Summary 

The participants in the study were a game construction teacher and a class of 20 

students. The primary data sources for the study included observations with the class that 

was taught by the middle school teacher. Interviews with teacher and students, survey 

descriptive statistics, and game text-based script artifacts provide the evidence on 

scripting skill development and intrinsic motivation. 

The findings revealed that the students worked on a single game project for the 

entire study period. In responding to how the students’ developed scripting skills, the 

students’ read and typed on their computers through each class period. This student 

behavior was consistent throughout the entire study duration. The procedural learning 

was supported through the use of the LMS schedule and instructions. The teacher and 

peers were also a source of support in the scripting. 

The procedures in text-based scripting skill development seemed to have 

encompassed the integrated use of language arts skills along with mathematics concept 
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knowledge and skills in reading instructions and text-based scripting. Traditional text-

based literacy skills apparently involved instructional reading comprehension, along with 

the use specialized words and symbols, which were practiced with text-based scripting 

skill development. Mathematics concepts in text-based scripting related to geometry, 

algorithms, and symbols seemed to have also been practiced in the scripting 

development. 

Survey results indicated that the class group appeared to have experienced 

moderate intrinsic motivation in revealing the motivational aspects of game scripting. 

Based on the student interview analysis, five of the six students interviewed found 

scripting to be a ‘hard fun’ activity in which the scripting appeared to be a compelling 

part of the game construction. Text-based scripting appeared to be enjoyable yet 

challenging. The students identified problem-solving autonomy as an important part of 

the scripting development. The problem solving required game construction script 

debugging that was a challenge to the students. On the other hand, the scripting provided 

the students with a sense of autonomy in their work. Additionally, there appeared to be a 

range of intrinsic motivations among the students, with very motivated students at one 

end and very unmotivated students at the other end. 

In noting challenges, the students seemed to have had difficulties with text-based 

scripting and debugging scripts. Technology limitations were evident in the game 

construction environment. Limitations included LMS usability issues and recurring Wi-Fi 

connectivity problems. The laptop computers were limited in quantity, and a number of 

them had battery-charging problems as well as missing keys. The classroom environment 

was difficult to manage and monitor, posing a challenge for the teacher. The 
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collaborative nature of the work created space for social distractions that were difficult to 

monitor and may have limited the work time during the class. 
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Chapter 5: Discussion, Implications, and Conclusions 

This chapter connects the study findings with related empirical studies and 

educational paradigms. This study adds to the literature gap on the text-based scripting 

skill development of games in K-12 educational settings. The investigation of eighth 

graders' in their text-based scripting skill development and the students’ perception of 

intrinsic motivation in game construction may provide a better understanding of the 

educational benefits and limitations of game scripting. The findings of this case offer 

thick, situated, and contextualized descriptive data on how text-based scripting is 

developed in the case of a classroom technology setting. This investigation adds to 

related game constructions studies focused on text-based scripting of digital games 

(Denner, 2011; Denner & Werner, 2007; Denner et al., 2012; Thomas et al., 2011). This 

study also contributes insight on intrinsic motivation in game construction (Vos et al., 

2011). 

The participants in this case study were the teacher and his 20 students who were 

involved in game text-based scripting. Observations, interviews, surveys, and game 

artifacts informed the study on how student developed scripting skills and the extent of 

their motivation in text-based scripting.  

 Text-based scripting skill development with eighth grade students and their 

motivation was investigated for better understanding of emerging digital literacies in 

education (Gee, 2010; Hockly, 2012; Pegrum, 2014). These findings may contribute to 

scholarship interest in game construction learning and offer insight into middle school 

students’ text-based scripting skill development in constructing digital games (Denner et 
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al., 2012; Owston et al. 2009; Reynolds & Caperton, 2011). Discussion, implications, and 

conclusions are provided in the following sections. 

Text-Based Scripting Skill Development 

Text-based scripting development involved computer-based, interactive 

procedures, using software, instructional LMS, and online information (Denner et al., 

2012; Game & Kane, 2011; Reynolds & Caperton, 2011;Werner et al., 2012). The 

student-centered learning involved a cognitive process that required the students to sit 

and read the information on the LMS and script their games individually. The game 

scripting involved physically passive behavior in sitting and thinking through the 

construction procedure as a mental process (Gee, 2007).  

The current case study revealed that the scripting skill development process 

involves the use of language arts literacy skills as an integral process of the game 

construction environment. This finding is consistent with the prior study on traditional 

literacy development in game construction learning (Owston et al., 2009). These 

investigators measured traditional literacy using group reading assessment and diagnostic 

evaluation. The findings showed the importance of language arts skills used for game 

scripting (Owston et al., 2009). Owston et al. (2009) found that the experimental game 

construction group significantly improved basic literacy skills on the “logical sentence 

construction” measure when compared to the control group involve in game play (p. 

987). The current case finding of language arts involvement in game construction is 

consistent with the prior research (Owston et al., 2009). Game scripting engages student 

language arts skills directly in reading of instructions, as well as the scripting, in support 

of both traditional literacy as well as digital literacies. Game scripting provides students 
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with an “opportunity to practice traditional literacy skills” along with digital literacies 

(Owston et al., 2009, p. 987). 

The text-based scripting engages the students in procedural learning through the 

used of language arts skills for reading the direction of the scripting process (Shaffer, 

2006). The software includes the use of multiple panels and windows by the students that 

require interactive computing procedures. The students have to navigate the complex 

technical environment by reading and following direction on the LMS. LMS resource 

use, Internet searches, and the scripting of games provide opportunity for traditional and 

digital literacy development (Owston et al., 2009). 

Language arts. This case study may extend the understanding of traditional 

literacy development with the use of text-based scripting in constructing digital games 

that supports the application of language arts skills (Owston et al., 2009; Salen, 2007). 

Game construction using text-based scripting promotes the practice of language arts skills 

(Gee, 2007; Salen, 2007). Game scripting engages students in intensive language arts 

skill use through the reading comprehension of directions and scripting process. 

Language arts skill involvement in game construction provides insight on how 

traditional literacy development is involved in the text-based scripting game construction 

curriculum. Use of game scripting in game construction may improve language arts skills 

by integrating the detailed text-based scripting with added reading and writing 

engagement required in the process. The inclusion of language arts literacy skills in the 

development of digital literacies suggests the importance of game construction curricular 

approaches. Student motivation is argued to be important in fostering the engagement 

with “traditional literacy skills” (Owston et al., 2009, p. 987). Students engaged in self-
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led game construction require intrinsic motivation in reading the procedural direction and 

understanding how to script the games. Game construction curriculum is suggested to 

“stimulate student interest and persistence in studying curriculum a curriculum topic that 

this intrinsically not particularly motivating to student” (Owston et al., 2009, p. 988). 

Game construction is argued to engage students in reading and writing through the 

motivational aspects of game construction (Owston et al., 2009; Salen, 2007).  

Prior research suggests that script reading may be different from traditional 

reading approaches in which, “novices approach a program in a line-by-line way rather 

than in ‘chunk’” (Denner et al., 2012, p. 246). Although the text-based scripting 

environment involves traditional language skills, there are apparent divergent 

implications unique to text-based scripting skill development (Denner et al., 2012; 

Werner et al., 2012). Text-based scripting is suggested to involve language arts skills in 

ways that may be inconsistent with traditional text reading and writing approaches. For 

example, text-based scripting may require “chunk” reading rather than line by line as is 

typical of traditional non-script text readings (Denner et al., 2012, p. 246). Typical novice 

middle school scripting students may not be familiar with “chunk” reading approaches 

(Denner et al., 2012, p. 246). Reading text-based scripts may pose problems to novice 

programming students who are unaccustomed to scripting and debugging (Denner et al., 

2012; Reynolds & Caperton, 2011; Werner et al., 2012). 

The relationship among traditional literacy, digital literacies, and student intrinsic 

motivation is highlighted in the current case findings (Owston et al., 2009). The findings 

of this case study on text-based reading and writing skills, common to text-based 

scripting and language arts, may inform traditional literacy and game construction 
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educators (e.g., Denner et al., 2012; Games & Kane, 2011; Owston et al, 2009). This 

study may also offer insight in the field of emerging digital literacies (e.g. Gee, 2007; 

2010). This case study may inform educators on how to better support text-based 

scripting skill and traditional literacy development in K-12 schools. 

Mathematics. The findings of mathematics concepts and skills involved in game 

text-based scripting is consistent with related works on game construction learning (Al-

Bow et al., 2009; Calder, 2010). Game scripting integrates mathematics that improves 

student understanding of fundamental mathematical concepts (Al-Bow et al., 2009). The 

inclusion of mathematics knowledge in game construction suggests the importance of the 

text-based game scripting for the development of important computational thinking 

within the game construction environment (Werner et al., 2012; Wing, 2006). Game 

scripting engages students in concepts such as, “Variable addition, multiplication and 

coordinate system” (Al-Bow et al., 2009). The game scripting students in the current case 

study had to think in terms of variables as symbolic representation that is consistent with 

prior research (Calder, 2010).  

The mathematics in game construction is suggested to provide the students with 

“spatial awareness, understanding of angle and time measurements, and sense of position 

through the use of coordinates” (Calder, 2010, p. 14). The active engagement in scripting 

provides students with a hands-on game construction experience while exemplifying the 

relevance of mathematics learning (Al-Bow et al., 2009). Students programming games 

using SCRATCH involve mathematics concepts inherent to the environment seen as 

visual code blocks. On the other hand, the text-based scripting student may extend the 

engagement in mathematics more directly through the text-base script reading and 
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writing (Al-Bow et al., 2009; Calder, 2010). The involvement of students “‘hidden’ text” 

(McEneaney, 2011, p. 376) suggests that students using text-based scripting have to 

interact with fundamental mathematic concepts directly through the code (Al-Bow et al., 

2009). 

Students’ engagement in text-based scripting is a distinct activity from visual 

programming that has been used in prior studies (e. g., Baytak & Land, 2011). Students 

may be engaged with mathematics concepts by having to read and write text-based 

scripts that are embedded with algorithms, coordinate grids, and math variable concepts 

(Al-Bow et al., 2009; Calder, 2010). Therefore, the current case study extends the 

understanding of mathematics learning implications within the game construction 

curriculum. Text-based scripting may make the mathematics conceptual application more 

transparent to the students.  

Contribution to Script Analysis Techniques 

This case study may contribute to research on script analysis techniques in 

evaluating student scripts by using the categories identified by Denner et al. (2012). 

Denner’s et al. (2012) eight code categories provided an observation checklist for the 

presence of specific categories. The novice level scripting students used four of the eight 

categories while more advanced level scripting students used six.  The difference in 

categories showed distinct levels of scripting. Advanced-level scripting capacity students 

developed longer scripts and more interactive games. They included six of the eight code 

categories suggested by Denner et al. (2012). The presence of the categories was 

suggested as an important factor in game construction script evaluation as a way to 

understand student scripting development (Denner et al., 2012). While the category count 
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provided relevant information on scripting development, the number of scripting lines 

was also used in determining scripting differences among the students. For example, the 

intermediate level scripting students had the same number of categories as the advanced 

level but had fewer scripting lines. The scripting line count may provide another 

approach to script analysis. 

Text-based script analysis provides for the presence of the specific categories 

only. The count of the instances of a category was not used because many of the text-

based scripts were redundant with repeated categories. Games involving multiple but 

redundant player interactions may not show more proficient or advance scripting 

capacity. The focus was on the presence of code categories used by the students. The 

quality or efficiency of the scripts was not analyzed due to the scope of this study 

(Denner et al, 2012; Werner et al., 2012).  

Comparison of the students’ levels of scripting showed that the length and 

complexity of the student’s text-based scripts also varied by scripting proficiency level as 

indicated by the number of categories scripted (Denner et al, 2012). Consistent with prior 

studies, students did not range beyond the required curriculum elements (Denner et al, 

2012). For example, two code categories not present in the any of student’s scripts. 

Random events and global variables code categories were available on the tutorials in the 

LMS wiki, but they were not required in the student production schedule on the LMS.  

The current findings are consistent with prior research looking at script analysis 

for investigating game construction development (Denner et al., 2012; Werner et al., 

2012). The student text-based scripts did not go beyond the required development with 

the advanced-level scripting students. Novice-level scripting students produced minimal 
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text-based scripts (Denner et al., 2012). Intermediate-level students scripted games that 

were more advanced than the novices but provided less interaction and educational value 

than the advanced level students. The students in this case experienced challenges with 

the scripting of basic code categories and were found to “struggle with variable 

initialization, looping, conditionals, pointers, and recursion” (Werner et al., 2012, p. 431).  

Using the text-based script analysis approach to the investigation of scripting skill 

development may offer a way of indicating levels of “understanding of computer science 

concepts” (Denner et al., 2012. p. 240). Students tendency to “incorporate only modest 

amounts of complex programming concepts, code organization, and documentation, and 

design usability into their games” is consistent with prior research (Denner et al., 2012, P. 

245). Findings suggest that students may have a “limited understanding of the code’s 

purpose” (Denner et al., 2012, p. 248). How students are challenged in reading and 

understanding scripts is consistent with prior studies (Denner & Werner, 2007; Denner et 

al., 2012). Similar studies on game construction have found the minimal use of counters, 

timers, and collision detections (Werner et al., 2012). 

 Text-based scripting is suggested to provide a cognitively challenging space that 

requires additional student support with respect to level of scripting and debugging 

capacity. Text-based scripting skill development environments need to account for 

individual scripting capacity levels as well as interest in scripting (Denner et al., 2012; 

Reynolds & Caperton, 2011). Denner et al. (2012) suggested categories of students 

involved in a debugging activity with the terms of “stoppers,” students unwilling to try 

multiple debugging strategies, “movers,” students willing to try multiple strategies, and 

“extreme movers,” students who will try multiple strategies without reflecting on them 
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(p. 248). Research has shown that game text-based scripting may engage learners 

differently based on individual affinity for a range of motivation in the game construction 

(Denner et al., 2012; Reynolds & Caperton, 2011). The advanced-level scripting students 

in the current case study appear to correspond with the concept of “movers” in attempting 

to work through multiple scripting strategies and categories (Denner et al., 2012, p. 248). 

The novice-level scripting students appear to correspond with the classification of 

“stoppers” due to the unwillingness to work through the scripting difficulties (Denner et 

al., 2012, p. 248). However, “extreme mover” involved in unreflective attempts of 

different scripting strategies were not noted in this case and is inconsistent with prior 

research (Denner et al., 2012, p. 248).  

Students appeared to vary in engagement in text-based scripting as was seen in 

prior studies using code category analysis (Denner et al., 2012; Werner et al., 2012). 

Novice students may require appropriate instructional supports to increase motivation and 

engagement in text-based script skill development (Denner, 2011). Increased cognitive 

load in learning environments, as seen with debugging challenges, has shown to affect 

intrinsic motivation negatively (Deci & Ryan, 1985; Kirschner et al., 2006). Consistent 

with prior game construction studies, a number of the students found the text-based 

scripting challenging and were reluctant to script their game (Thomas et al., 2011). 

Student intrinsic motivation in text-based scripting development is discussed in the 

following section. 

Intrinsic Motivation 

 Text-based scripting within a constructionist, open-ended learning environment 

challenge less proficient scripting students, affecting motivation, and is consistent with 
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prior work on Flash based programming (Reynolds & Caperton, 2011). Prior game 

construction studies using the intrinsic motivation inventory (IMI) found that students 

who constructed games reported significantly greater intrinsic motivation than when 

playing learning games (Vos et al., 2011). The current case study extends insight on 

intrinsic motivation in game text-based script skill development in showing the 

involvement of language art skills in conjunction with mathematics skills. 

Findings in the current case study showed students who were involved in text-

based scripting skill in game construction indicated moderate intrinsic motivation with 

minimal change between the pre- and post- survey. These findings were inconsistent with 

Vos et al. (2011). Vos et al. (2011) found that the post-survey groups mean on the interest 

and enjoyment scale increased to 4.05 while in the current case, the group mean increased 

to 3.16. The difference in interest and enjoyment values suggests that game construction 

may be more challenging to students constructing games with text-based scripting than 

with visual programming. The text-based scripting appears to be less intrinsically 

motivating to the students than the visual programming tool used by Vos et al. (2011). 

 This current case study aims to provide insight on text-based scripting and the 

related motivational constructs. The study of intrinsic motivation is a challenge to 

researchers (Deci & Ryan, 1985). Intrinsic motivation and the related concepts may be 

affected by a number of variables that include the teacher as well as other environmental 

factors (Deci & Ryan, 1985). The classroom environment, the school, and the student 

community are suggested to be a critical consideration in investigating intrinsic 

motivation in text-based scripting. The affective variables found in classroom settings 

may affect student motivation perceptions. For example, difficult to use computers or 
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software may deter intrinsic motivation. Moreover, motivation may not be consistent 

over time within a complex game construction environment. Middle school student 

intrinsic motivation may vary due to multiple environmental variables. Game text-based 

scripting process and knowledge may pose tension with K-12 school culture and 

expectations (Gee, 2007; Jones & Hafner, 2012; Shaffer, 2006). The students’ perceived 

value of the text-based scripting skill development needs to be accounted for (Denner, 

2011; Reynolds & Caperton, 2011). For instance, Denner (2011) argued “the middle 

school girls in this study were more likely to express an interest in computing if they saw 

the value in it” (p. 62). The students involved in game construction need to see the value 

of the scripting development. Additional text-based scripting support may be needed by 

the students in order to understand the connection to computer science careers. These 

researcher intimate the importance of learning community factors that impact student 

intrinsic motivation (Deci & Ryan, 1985). Student populations from “underrepresented 

minorities in computing” are suggested to require additional educational support so as to 

highlight the benefits of technology skills (Denner, 2011, p. 63). The students involved in 

game scripting require additional computer science and technology career information to 

better understand the importance of the technology-engaged learning. 

The challenges associated with text-based scripting skill development appear to 

impact a considerable number of students. These challenges may be attributed to a range 

of factors that may include the teacher’s pedagogical education, prior game construction 

experience, and scripting training (Denner, 2011; Denner et al., 2012). This case study is 

consistent with prior work on game construction curriculum with the representation of 

unmotivated student in text-based scripting (Thomas et al., 2011). Researchers suggest 
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that “the use of self-determination theory (SDT) might provide us with a framework for 

understanding why some students remained unmotivated” (Thomas et al., 2011, p. 406). 

Thomas et al. (2011) found that despite the attraction of the game construction with 

students, “some students remained off task and preferred playing games to creating them” 

(p. 406). More study is needed on intrinsic motivation and game construction text-based 

scripting skill development. 

Hard fun. Intrinsic motivation findings indicated by the interest and enjoyment 

construct was consistent with Papert’s (1980) notion involving programming as “hard 

fun.” The students appeared to experience moderate intrinsic motivation in text-based 

script skill development as a group with one-fourth of the students in the class appearing 

to have been more motivated than indicated by the group mean. This finding is consistent 

with studies on game construction using text-based scripting (Reynolds & Caperton, 

2011). The game text-based scripting provides student with a learning environment that 

can motivate them in constructing a game despite the difficulties experienced. However, 

the “hard” element of scripting may pose motivational challenges to other students. 

In attempting to unpack the tension between the “hard” and “fun” elements, 

Reynolds and Caperton (2011) argued that the “fun” in game construction might be 

attributed to the challenge involved in the game construction environment. This suggests 

that the text-based scripting skill development may provide greater student engagement 

in game construction curriculum over less difficult approaches such as “media rich” 

SCRATCH programming software (Kafai & Burke, 2014, p. 12).  

Drag-and-drop types of visual programming approaches may scaffold learners on 

computational skill development while removing the challenges of scripting (Wing, 
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2006). However, it may be important to include the text-based script development for 

more emphasis on authentic nature of the text-based scripting (Reynolds & Caperton, 

2011). Important benefits of the game construction curriculum are highlighted in 

providing the opportunity for students to explore self-directed construction of knowledge 

through game scripting (Robertson & Howell, 2008; Wang & Chen 2010). 

Thus, in an attempt to unravel the complexity of student motivation in game text-

based scripting development, students involved in developing games may be challenged 

in a learning environment with “minimally guided instruction” (Reynolds & Caperton, 

2011, p. 287).  Novice-level scripting students, in particular, may find the demands 

overwhelming while more advanced-level students may find the scripting motivating. 

Students involved in game text-based scripting appear to require different types of 

support that depend on the leaner’s scripting skill capacity as well as their disposition in 

the self-directed learning environments (Denner et al., 2012; Reynolds & Caperton, 

2011). For “students with no prior programming experience, more extensive instructional 

support is needed to engage a greater percentage of students in the more complex 

computer science concepts” (Denner et al., 2012, p. 248). Students involved in state tests 

and teacher directed instruction, with minimal experience in student-centered learning, 

may perceive a greater challenge in the “self-led learning” experience (Reynolds & 

Caperton, 2011. p. 282). 

Implicit to the understanding of engagement and motivation involved in text-

based scripting, the notion of “gaming culture” must be included (Thomas et al., 2011, p. 

406). Games and play are a cultural phenomena that posits tension in K-12 education in 

which “seriousness” that is privileged over “fun” (Huizinga, 1950, p. 5). Established 



 

205 

 

curricula and state mandated testing, in K-12 schools, may limit game-based learning 

approaches and “short-circuit the gaming experience” (Thomas et al., 2011, p. 406). 

Consistent with the literature on game construction, the text-based scripting skill 

development was completed during the class period and appeared to have little 

importance beyond the classroom. The students who needed tutorials to pass the state 

exams were taken from the class and not allowed to construct games during the tutorial 

session. This tutoring practice demonstrated the “seriousness” of the test emphasis with 

the devaluation of the game construction (Huizinga, 1950, p. 5). State tests are privileged 

within schools “due to their strict structures, strong traditions, and complex political 

dimensions” (Thomas et al., 2011, p. 404).  

The lack of teacher training and professional development also highlighted the 

deprecation of the game construction class. One weekend of game construction training 

provided for the teacher, demonstrated the minimized value of professional development 

in support of the game construction class. The findings in this case study are consistent 

with the research on game construction in that games in education have gained interest 

but the use of games in K-12 schools “remains a formidable but imperative challenge to 

educators” (Thomas et al., 2011, p. 406). 

Thus, this study emphasizes the fundamental importance of digital games and 

learning (Gee, 2007; Shaffer, 2006). Game construction environment is suggested to be 

supportive of important constructionist learning (Kafai, 1995) and digital literacies (Gee, 

2010). The game elements in the environment are suggested to also be consistent with the 

foundational theory on game and play (Caillois, 1961; Huizinga, 1950).  
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Caillois (1961) argued that key game elements include four principles of play: 

“agôn” is representative of competition that was represented in the games with 

collectables, point scores, winning and losing; “aléa” is representative of chance elements 

in games; “mimicry” is represented by pretending to be a game character chased by 

enemies; and “ilinx” is representative of dizziness or disorder in games that simulates 

vertigo (p. 12). The games scripted by the students in this case included “agôn” in the 

form of scoring points by collecting objects and determining a win or loss (Caillois, 

1961). Similarly, having the player pretending to be a Black inventor included “mimicry” 

(Caillois, 1961). The inclusion of the random text-based scripting category or other 

elements that simulate a vertigo-producing events or “ilinx,” were not found in the games 

constructed in the current case. The presence of “aléa,” adding elements of chance, was 

also not apparent in the games scripted by the students who were interviewed. Thus, the 

student games included two of four elements of play and were suggested to be consistent 

with games and play constructs (Caillois, 1961).  

The student text-based scripted games contained point scoring and simulation in 

pretending to be a Black inventor as the elements corresponding with “agôn” and 

“mimicry”, respectively (Caillois, 1961). The relationship of game construction, as an 

aspect of games and play, is consistent with the notions of the gaming culture (Caillois, 

1961; Gee, 2007; Huizinga, 1950; Shaffer, 2006; Thomas et al., 2011). The game text-

based scripting experience is consistent with the importance of games for educational 

purposes as well as the socio-cultural implications of learning rules and norms in a 

community (Caillois, 1961; Huizing, 1950). Digital games and their construction are 
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suggested to be an important to the learning of “elements of culture” (Huizinga, 1950, p. 

Foreword). 

Intrinsic motivation in game construction is suggested to be an important 

consideration in regards to the games and play attributes of the game construction-

learning environment (Gee, 2007; Shaffer, 2006). For instance, the term gaming was used 

in reference to the game text-based scripting by one of the students in the current case 

study. Gaming suggests the importance of the “gaming culture” concept involved in 

game construction environments (Thomas et al., 2011, p. 406). The important implication 

of games in education and how students are motivated in text-based scripting posits an 

epistemic reorientation around the importance of procedural learning in digital 

environments (Shaffer, 2006). The capacity to script a game is argued to support a vital 

digital literacy as well as computational skills in terms of “technological fluency” 

(Denner, 2011, p. 62). Game construction learning encompasses the “gaming culture” 

concept as epistemic alignment toward technology-engaged procedural learning 

approaches (Shaffer, 2006). 

In understanding the tension between digital games and mainstream education, it 

is imperative to explain the epistemic “difference between knowing that and knowing 

how” (Shaffer, 2006, p. 91). Shaffer (2006) clarifies the difference between declarative 

and procedural knowledge. He argues that games and the practice of computing skills, is 

suggestive of the educational importance of procedural knowledge that is needed in K-12 

education and beyond. However, in schools “declarative knowledge” is preferred over 

“procedural knowledge” (Shaffer, 2006, p. 92). Shaffer (2006) notes that “Procedural 

knowledge, however, is generally undervalued in school assessments, that is ironic, since 
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in the world outside of school, knowing how to do things is generally more useful than 

knowing how to talk about things” (p. 92). Current K-12 curriculum is aligned with 

declarative knowledge and procedural learning is not supported in K-12 education. This 

epistemic shift presents tension with the importance of digital games for learning 

(Shaffer, 2006). Thus, game scripting skill development is suggested to support 

procedural learning that is aligned with the understanding that students need to learn to 

construct their own knowledge (Kafai, 1995). Scripting a digital game may provide a 

more powerful learning experience than simply knowing facts for the exam (Shaffer, 

2006). K-12 educational epistemic alignment toward more constructivist orientation of 

curricula is highlighted. Empowering students as self-led learners and problem solvers is 

argued to be necessary in K-12 educational learning environments (Bruner, 1973).  

Problem-solving autonomy. The finding of problem-solving autonomy is 

consistent with the studies on game construction (Denner et al., 2012; Reynolds & 

Caperton, 2011; Robertson & Good, 2005). The self-led context of game scripting may 

be supportive of self-directed learning in relation to self-determination theory (Deci & 

Ryan, 1985). The complex use of technology game construction learning approaches 

“involved elements of learner autonomy and responsibility” (Yang & Wang, 2013, p. 

343). The identification of problem-solving autonomy in game text-based scripting is 

consistent with the research on the benefit of “promoting positive learning attitudes and 

learning motivation, but also improves their learning achievement and self-efficacy” (p. 

343). “The proposition here appears to be that tasking students with ill-structured 

problems can bring better problem-solving capacities through the experience with 

problem structuring such tasks provides” (Reynolds & Caperton, 2011, p. 286). The self-
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directed nature of the autonomous work in scripting suggests that problem solving in 

game scripting is motivating to students (Reynolds & Caperton, 2011; Robertson & 

Howell, 2008; Wang & Chang, 2013). The students engaging in text-based scripting skill 

use may experience a sense of learner autonomy in being able to solve problems on their 

own for a motivational, student-centered learning experience (Bransford et al., 1999; 

Bruner, 1973). 

The text-based scripting skill development involved with game construction 

curriculum suggested the need to learn the debugging process involved in the text-based 

scripting (Denner et al., 2012; Denner & Werner, 2007). The text-based scripting skill 

development required the students to work autonomously when solving their debugging 

problems in working on text-based scripts. Student and teacher discussions on problem 

solving in scripting suggests that problems in scripting included “common difficulties in 

making images move” (Denner & Werner, 2007, p. 144). The findings in this case are 

consistent with the students’ “reported difficulties with using ActionScript programming 

language with Flash to create interactivity” (p. 144). Experiencing the capacity to script 

and solve scripting problems through debugging provides students a perception of 

problems solving autonomy.  

Students appear to experience problems with text-based scripting that might 

impact their autonomous problem solving motivation in games construction. The problem 

solving autonomy concept in text-based scripting skill development suggests that without 

proper guidance, “the problem domain approach may fail to provide sufficient motivation 

to the students to use and learn a wide range of computer science concepts” (Denner et 

al., 2012, p. 248). This means that the students require individualized support depending 
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on scripting capacity and disposition. The importance of a teacher with strategic 

pedagogical and technological capacities in the game construction environment is founds 

to be critical to the autonomous problem solving concept in numerous studies (Denner, 

2011; Denner & Werner, 2007; Denner et al., 2012; Reynolds & Caperton, 2011). 

Student autonomous problem solving requires instructional support from the teacher and 

learning community as an individualized learning environment. 

The autonomous problem solving involved with text-based scripting reveals 

insight into the range of motivation found with the students as they approach the game 

construction curriculum with varied levels of scripting capacities and motivation (Denner 

et al., 2012). Text-based scripting may be at tension with the more didactic skills taught 

in regular classes, and educators need to consider that “novice programmers do not 

persist in the face of challenges” (Denner et al., 2012, p. 248). Novice-level scripting 

students who are not familiar with autonomous problem solving in debugging may 

require added individualized support. 

Digital literacies. The current case study aims to contribute to empirical 

understanding of digital literacies involved in game construction curricula (Owston et al. 

2009; Salen, 2007). This study contributes to the specific interest in the text-based 

attributes of the scripting skill development environments (Games & Kane, 2011; 

Reynolds & Caperton, 2011; Werner et al., 2012). Text-based scripting is suggested to be 

a distinct digital literacy (Gee, 2010; Hockly, 2012; Pegrum, 2014). However, design 

skills were also used in the game construction suggesting the use of different literacies by 

the students. 
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 Students’ preference for design over the more challenging text-based scripting 

stresses the differences between “hard” and “soft” skills (Zarrett et al., 2006). The “hard” 

skills are represented by the text-based scripting tasks while the “soft” were represented 

by the visual design artwork that was more familiar to the students. The preference of 

designing to text-based scripting tasks in constructing games supports the distinction of 

scripting as a “hard” skill to learn (Denner, 2011; Denner et al., 2012; Navarrete, 2013; 

Thomas et al., 2011). The visual elements of the design panel appear to be easier to use 

than the scripting by the students in game construction. Text-based scripting development 

is argued to be connected to the code literacy concept (Hockly, 2012; Pegrum, 2014). 

Code literacy is defined as a digital literacy in which students are involved in 

reading, writing, interpreting, and modifying computer scripts (Hockly, 2012; Pegrum, 

2014). The current case findings suggest that text-based scripting is a discrete skill that is 

different from other digital literacies (Pegrum, 2014). Digital literacy scholars may find it 

beneficial to distinguish among the multiple literacies involved in educational technology 

(Gee, 2010; Hockly, 2012; Pegrum, 2014).  

Text-based scripting development is posited to be a distinct programming 

approach in which scripts are read by machines (McEneaney, 2011). For this reason, 

scripting development may require different pedagogical approaches (Denner et al., 

2012). Text-based scripts are posited to be “hidden” texts that challenge middle school 

students unaccustomed to the scripting environment (McEneaney, 2011). The notion of 

“hidden” text is exemplified in the current study in which the actions panel was the only 

way of viewing and working on the scripts. Thus, text-based scripting skill development 

involved in the game construction curriculum is argued to be consistent with fundamental 
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programming concepts that may be referred to as code literacy (Hockly, 2012; Pegrum, 

2014). How text-based scripting varies from digital and traditional literacies requires 

further exploration (Denner et al., 2012). 

In summary of the discussion, the current case study aims to provide insight on 

how game construction curriculum supports constructivist epistemology in K-12 

education (Bruner, 1973; Dewey, 1938; Vygotskiĭ, 1978). The constructivist 

epistemology is consistent with the importance of experiential learning (Dewey, 1938). 

Text-based scripting development is argued to provide support for student self-

determined learning within the technology domain (Bransford et al., 1999). The game 

text-based scripting skill development is argued to include the understanding of “active” 

learning within the focus on the “meta approach to learning that includes those that focus 

on sense-making, self-assessment on what works and what needs improvement” 

(Bransford et al., 1999, p. 12). Active learning, while working on a computer game, is 

suggested to be a cognitive activity rather than a physical activity (Gee, 2007). Game 

construction curriculum posits students as “active learners” in an environment in which 

they are “able to set goals, plan and revise” (Bransford et al., 1999, p. 68). Thus, the 

“active learner” in game scripting may not demonstrate physical activity or behaviors 

involved in game scripting. This case study underscores the importance of understanding 

what ‘active learning’ may be like within a technology-engaged setting (Bransford et al., 

1999). This study also demonstrates the complexity of investigating, open-ended, project-

based, “student-led learning” curriculum approaches (Reynolds & Caperton, 2011, p. 

282). 
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The game construction-learning environment suggests that valuable learning 

involves “strategies of decision-making” as going beyond memorization of discrete facts 

and information as may be done in traditional classroom environments (Bruner, 1973, p. 

135). By adding the complexity of text-based scripting, the learners are involved as 

“problem solvers seeking to attain a concept” (Bruner, 1973, p. 135). Students learn by 

creating educational games and using text-based scripting, suggesting powerful and 

empowered learning (Bransford et al., 1999; Bruner, 1973; Shaffer, 2006; Yang & 

Chang, 2013). The curricular approach as student-led, project-based, technology 

integrated learning through game text-based scripting is suggested to be consistent with 

constructivist learning theory (Bruner, 1973; Dewey, 1938; Vygotskiĭ, 1978). 

Implications for Practice 

Text-based scripting skill development involved in game construction suggests a 

complex use of syntactical symbols, such as dots, semicolons, and parenthesis, as well as 

specific code words that encompass the linguistic and the mathematical domains. This 

complexity of the text-based scripting advances a distinct learning environment from 

visual programming. Abstract qualities of the scripting make it particularly difficult for 

novice-level middle school, game-scripting students (Werner et al., 2012). The students 

may struggle with the details of scripting by missing important details in their scripts 

such as misspelled code words or missing dots, commas, brackets, etc. They may also 

have trouble in understanding mathematical algorithms and their connection to the game 

player interaction. Instructional support for these challenges needs to be addressed by 

educators. 
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The use of language arts skills (Owston et al., 2009) along with mathematics 

skills (Calder, 2010; Al-Bow et al., 2009) suggests a complex integrated use of both 

language arts literacy and math skills. The integrated use of the two distinct disciplines is 

not found in K-12 school curriculum in which content areas are taught separately. The 

inclusion of the two important subject-area disciplines is argued to require additional 

instructional support within the text-based scripting development. 

Students are required to work on computers with specific versions of software to 

develop text-based scripting skills. Students are required to learn software procedures and 

use the procedural knowledge in how to access the panels, tools and scripts. Even with 

ample written instructions and tutorial support on the LMS, the students are required to 

manage the complex computer interface on their own. They have to manage multiple 

windows and panels on their computer with numerous procedures required in order to 

access the different tools and systems in game scripting. The complexity of the text-based 

scripting implies the need for additional support in the technology-learning environments. 

Necessary student scripting support is needed with better computers and individualized 

instructional support. The needed support is discussed further in the Meeting the 

Challenges section. 

The challenge of scripting development suggests that “more extensive 

instructional support is needed to engage a greater percentage of students in the more 

complex computer science concepts, to help them create and understand organizational 

systems, and to identify faults in the programs” (Denner et al., 2012, p. 248). Due to a the 

potential range of learner capacities, this suggests a different teacher-student-classroom 

time-management arrangements in schools (Shaffer, 2006). The one-hour class, in an 
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enclosed classroom space, with one teacher to twenty students ratio may not be the best 

arrangement for game construction. The enclosed nature of the small classroom-learning 

environment and the expectations of teacher control and quiet work expectations suggest 

the negative impact on text-based scripting skill development motivation (Deci & Ryan, 

1985). The typical classroom environment oriented toward teacher-directed instructional 

approaches suggests tension with the project-based, constructionist learning approaches 

(Kafai 1995; Shaffer, 2006). Shaffer (2006) argues that typical classroom based 

arrangements found in schools may need reconfiguring in order to better support the 

digital project-based learning. 

Insight on text-based scripting skill development and language arts skills suggests 

that additional language scaffolding may be needed with English language learners who 

are constructing games (Owston et al., 2009). Addressing the needs for teachers of 

minority background students, English language learners (ELL) may require additional 

support beyond the classroom. For example, Owston et al. (2009) reported, “Students 

were allowed to create their questions at home, allowing English language learners the 

time to review and organize their questions without taking away from their class time” (p. 

984). ELL students may benefit from the integration of language literacy with digital 

literacies as is found with game construction (Owston et al., 2009). The game scripting 

development is suggested to benefit students of minorities and underrepresented 

demographic groups (Denner et al., 2012). However, scaffolding techniques may be 

needed in providing ELL students additional support (Owston et  al., 2009). 

This current case study contributes to insight on improving technology-engaged 

learning with typically underrepresented K-12 student populations (Barron et al., 2010; 
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Denner, 2011; Denner et al., 2012). Students engaging in game scripting are required to 

use text-based comprehension skills along with the added capacity for understanding 

linguistic and mathematic symbols in support of language use and development (e.g., 

Calder, 2010; Owston et al., 2009). Engaging the students in reading and writing tasks in 

game construction contributes to improving text-based scripting skill development, 

language arts literacy (Owston et al., 2009) and mathematics understanding (Al-Bow et 

al., 2009; Calder, 2010). 

A significant increase in monitoring and support of the students’ work in text-

based scripting is suggested to benefit students who struggle with text-based scripting 

(Denner, 2011; Denner et al., 2012). Additional personnel who could help novice level 

text-based scripting students is seen as crucial to improving the students’ experience for 

more text-based scripting motivation and engagement. 

Teachers need to be trained on how to best support students when they are 

learning text-based scripting as, “without proper guidance, the problem domain approach 

may fail to provide sufficient motivation to the students to use and learn a wide range of 

computer science concepts, especially the complex concepts” (Denner et al., 2012, p. 

248). The fundamental argument is that teaching students “how to do” rather than “what 

to do” may be more challenging than traditional curricular approaches that are centered 

on specific, teacher-directed learning of discrete objectives (Aslan & Reigeluth, 2013; 

Harris & Walling, 2013; Ohler, 2013; Zhao, 2012).  

The text-based scripting challenges that students faced mirror the challenges 

encountered by teachers who are involved in facilitating this type of learning. The typical 

one teacher to twenty or more students poses limitations to the scripting learning 
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environment. Teachers may be challenged in addressing the multiple levels of text-based 

scripting with students. This case study reveals key challenges to the text-based scripting 

skill development, and student intrinsic motivation involved in game construction 

(Thomas et al., 2011). How to meet the challenges of text-based scripting is discussed in 

the following section. 

Meeting the Challenges 

 Recommendations for addressing the challenges to game text-based scripting are 

presented in the following. The challenges involved in text-based scripting skill 

development include literacy, technical support, technology access, teacher training, and 

trans-disciplinary game construction. 

Literacy. The current case study aims to contribute to empirical understanding of 

digital literacies involved in game construction curricula. The current case study has a 

specific interest in the text-based attribute of the scripting skill development 

environments. Students’ preference for design over the more challenging text-based 

scripting spotlights the differences between “hard” and “soft” skills (Zarrett et al., 2006). 

The “hard” was represented by the tasks in text-based scripting while the “soft” was 

represented by the design space that was more visually coherent and meaningful to the 

student than the isolated text-based scripting panel. Thus, the text-based scripting tasks in 

constructing games asserted the distinct challenge in scripting as a “hard” skill to learn 

(Denner, 2011; Denner et al., 2012; Thomas et al., 2011). 

A similar understanding of a best practice approach in traditional literacy may 

also apply to text-based scripting development due to the involvement of scripting with 

traditional literacy. For example, early life and in-school exposure to text-based scripting 
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may be beneficial when surmounting the inherent difficulties encountered by novice 

scripting students (Baytak & Land, 2011). Elementary grade students from kindergarten 

to grade four may benefit from the acquisition of computational thinking skills that use a 

visual interface such as SCRATCH (e.g., Baytak & Land, 2011).  

After developing computational skills in SCRATCH, the students may then 

transitioning to text-based scripting. Due to the text-based nature of the scripting, similar 

learning supports may benefit the scripting skill development. For example, building 

communities of learning that extend beyond the classroom walls may benefit learners 

with increased interest in game scripting and the possible pursuit of technology related 

careers (Kafai, 1995). Beginning to think in computational terms using visual 

programming and then transitioning to more complex programming systems may be 

beneficial in supporting student-centered, text-based script skill development (Owston et 

al., 2009). 

The inclusion of traditional literacy skills in game scripting also suggests that 

text-based scripting may also be supported through reading and writing of texts in 

contexts other than game scripting. Extensive reading of printed books, magazines, 

journals, etc. may support text-based scripting development. Similarly, writing texts in 

other disciplines may further support the text-based scripting development. 

Technical support. The game construction learning required additional technical 

support in scripting skill development. The students needed computers that were more 

appropriate for game development. Computers with larger screens could enhance the 

game construction experience by reducing extraneous cognitive load due to the small text 

size and multiple computer panels (Deci & Ryan, 1985; Kirschner et al., 2006). Prior 
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studies have shown the importance of minimizing cognitive load that is not intrinsic to 

the learning for increased student motivation (Deci & Ryan, 1985). A larger computer 

screen monitor would allow for more readable text without distractions (such as scrolling, 

window minimizing, finding panels, Internet searching, etc.) and may enable a more 

efficient workflow. Screen size is argued to be important when considering the cognitive 

load due to the detailed text-based work involved in the game construction (Deci & Ryan, 

1985; Kirschner et al., 2006). For instance, symbols such as brackets, dots, commas, 

semi-colons, etc., my be more readable on larger screens. Reading and writing skills may 

be significantly affected by text size that is determined by screen size of the computer. 

Students using small laptops and working on text-based scripting may experience 

extraneous cognitive load when having to work on multiple Flash software panels (e.g. 

design and actions panels). Having to access the LMS text instructions, search the 

Internet, and file uploads suggests a complex environment that is better supported 

through larger screen computers. Students constructing games using text-based scripts 

may find increased benefits in learning by using hard-wired computers with large screens 

that do not have to rely on wireless support. Increased computing capacity may be 

improved by limiting the extraneous cognitive load that is involved in the environment, 

as seen with technical issues such as Wi-Fi drops, power loss, and dimly lit monitor 

laptop screens, and keyboards with missing keys. 

Technology access. Students who are involved in game text-based scripting need 

greater access to technology beyond the game construction classroom. Additional time on 

computers is needed to increase competence and proficiency (Denner, 2011). School 

class time is limited and providing student access to computers beyond the school 
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campus may be an important measure for increasing student success in technical 

environments (Barron et al., 2010; Denner, 2011). Additional technology access may 

further support text-based scripting skill development with students from minorities and 

marginalized groups (Denner et al., 2012; Margolis et al., 2008). Research studies 

“suggests that greater access and frequency of computer use is associated with greater 

breadth and depth of creative production activities with technology – the kinds of 

activities that are believed to build technological fluency” (Denner, 2011, p. 62). 

The challenges of the game construction curriculum suggest the need for more 

computer work time allotted than a single class hour per day. Text-based scripting skill 

development may be improved by providing greater computer access in schools and 

beyond the classroom walls (Barron et al., 2010; Denner, 2011). Research shows that, 

“Home computer use correlates positively with measures of school readiness and 

cognitive development, as well as reading and mathematics test scores,” which is 

consistent with the student support in developing interest in technology careers (Barron et 

al., 2010, p. 186). 

Greater school community acknowledgment of the importance of game 

construction and game scripting work, as valued learning, is needed from the school 

administration, teachers and staff, and the community (Zarrett et al., 2006). Students 

should not be removed from the game construction class for other purposes. The removal 

of the students for tutoring further reduced the technology access time available to these 

students. The other students in the class might also perceive a distinct devaluation of the 

scripting development with the increased emphasis on test preparation. The students in 

the class may not be motivated in game scripting when tutored students are not required 
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to scripts. The students who may need text-based scripting skill development the most 

must be provided added supported and encouragement in game construction along with 

more technology access.  

Having the students read scripting directions and text-based scripts is consistent 

with digital and traditional literacy development (Gee, 2010; Owston et al., 2011). The 

students need to have a greater opportunity to use language within the text-based 

scripting skill development for promoting digital literacy development (Gee, 2010; Gee, 

2007; Shaffer, 2006).  

Teacher training. Extensive teacher training is recommended for improved 

student support in game scripting development. Greater investment in teacher training for 

technology-engaged learning is needed for improved learning in game scripting (Denner 

et al., 2012; Ertmer & Ottenbreit-Leftwich, 2013). The challenge of managing and 

monitoring student scripting projects is consistent with the literature on technology use in 

K-12 education (Collins & Halverson, 2009). Training and resources focused on project-

based, constructionist environments need to be provided for game construction teachers 

(Harris & Walling, 2013). Moreover, teacher attitudes and beliefs changes are suggested 

as important considerations for professional development involving technology-engaged 

learning environments (Ertmer & Ottenbreit-Leftwich, 2013; Ertmer, Ottenbreit-

Leftwich, Sadik, Sendurur, & Sendurur, 2012).  

Trans-disciplinary game construction. Game construction learning may greatly 

benefit students by integrating game scripting into other content area topics rather than 

having it as a stand-alone technology class. Integrating multiple content areas in game 

construction may be a way to engage students in integrated multi-disciplinary learning 
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(Yang & Chang 2013). Acknowledging the importance of trans-disciplinary work, 

science, technology, engineering and mathematics in the area of STEM learning, “trans-

disciplinary thinking and teaching” is suggested to potentially improve student 

technology-engaged learning (Mishra & Henriksen, 2012, p. 20). The connection of the 

disciplines within the game construction may contribute to the learning of important 

concepts in science, math, social studies, language art, music, and other educational 

subject matter (Mishra & Henriksen, 2012). 

 Multidisciplinary integration may allow for content area teachers to expand their 

lessons beyond their hour-long classes and create a greater opportunity for the game 

construction that integrates science, social studies, mathematics and language arts. The 

multidisciplinary inclusion may support the curriculum in gaining acceptance and value 

within the community. By adding technology-engaged learning in other content area, 

computer use may be extended to other classrooms for deriving full benefits of text-based 

scripting skill development (Barron et al., 2010; Denner, 2011; Margolis et al., 2008). 

Including trans-disciplinary learning within the game construction curriculum suggests 

the potential for improved technology-engaged learning (Mishra & Henriksen, 2012; 

Yang & Chang, 2013). Inclusion of divergent disciplines is recommended for improved 

game construction educational development. Trans-disciplinary game construction is 

argued to “empower students to actively enhance their understanding and application of 

specific course content” (Yang & Chang, 2013, p. 343).  
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Contribution to the Literature 

 The current case study contributes to the literature by investigating questions and 

issues related to game text-based scripting skill development, as well as inspecting the 

motivational factors involved in the learning environment (Denner, 2011; Denner et al., 

2012; Navarrete, 2013; Reynolds & Caperton, 2011; Thomas et al., 2011; Vos et al., 

2011). Specific focus on the text-based scripting skill development suggests added insight 

to developing trends in game construction learning approaches. This case study may 

contribute to a better understanding of the implications and importance of text-based 

scripting skill development. How intrinsic motivation may be affected and improved in 

the K-12 game construction environment needs further study. 

 Connecting traditional language arts literacy and mathematics suggests the need 

to include these critical concepts of text-based scripting skill development within the 

scope of emerging digital literacies (Gee, 2010; Hockly, 2012; Pegrum, 2014). This case 

study may provide emerging insight on the importance of text-based scripting skill 

development, student intrinsic motivation, and emerging digital literacies. 

Limitations 

The limitations of this case study include the lack of statistical transferability. The 

findings in the current case are limited to analytic generalization suggested by Yin 

(2014). The findings from this case did not include objective quantitative data that would 

allow for the results to be generalizable to other studies. The results are limited to the 

situated, in-depth description of the contemporary phenomenon without any intent on 

predicting future behaviors in other settings. 
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Transferability and generalizability are limited with case methodology, and thus 

findings are limited to the specified case. The researcher, as an instrument, suggests 

limits of human sensitivity as a limitation of bias-free research. Further limitations 

included the self-reported nature of the survey questionnaire data. The findings within 

this specific case is delimiting to the current case.  

Future Studies 

Further research is needed to better understand the different game construction 

programming approaches and how they promote computational learning. Text-based 

scripting skill development may require further investigation in comparing the 

programming approaches. The differences in learning scripting with a text-based 

language in comparison to visual programming needs to be addressed for better 

understanding in game construction curriculum design in K-12 education. More research 

is needed in three distinct areas encompassed by game construction curricula: text-based 

scripting skill development; language and mathematics involvement in text-based 

scripting skill development; and intrinsic motivation with different programming 

languages. 

Text-based scripting category analysis techniques need further study for better 

understanding of the computational skill development and importance of computer 

science skills in K-12 education (DiSessa, 2000; Games & Kane, 2011; National 

Research Council, 2010; Werner et al., 2012). Educational epistemic considerations are 

important for further study in considering the learning outcomes related to the use digital 

games for educational objects (Gee, 2007; Shaffer, 2006). 
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The language and mathematics relationship needs further investigation to 

understand the value of trans-disciplinary learning in text-based scripting (Calder, 2010; 

Owston et al., 2009). Text-based scripting involves traditional literacy with mathematics 

concepts and symbols suggesting a complex learning environment. Further work is 

needed for understanding the scope and meaning of this trans-disciplinary complexity as 

well. Investigating the attributes of text-based scripting language learning through 

linguistics theory may also add to the understanding of the benefits and limitations of 

text-based scripting skill development. Future research on text-based scripting skill 

development may need to include linguistic theory in connection to semiotics (e.g., Gee, 

2006).  

IMI research with a larger number of students’ involved in game text-based 

scripting may offer a better understanding of how intrinsic motivation is affected by 

scripting challenges. Measuring intrinsic motivation when using different programming 

languages and software, as well as learner support may offer added insight into 

motivational factors in computational skill development with middle school students 

(Wang & Chen 2010). 

Conclusions 

This investigation offers to shed light on the use of text-based scripting in game 

construction. The investigative focus on game construction curriculum emphasizes the 

“basic understanding of empowered people in understanding design and functionality that 

underlie the interfaces, technologies, and systems that we encounter daily” (Kafai & 

Burke, 2014, p. 135). These educators argue “everyone needs code for expressive 

purposes to communicate and interact with others” (p. 135). The fundamental capacity to 
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read and write text-based scripts promotes expression and communication with learners 

in a digital world. The current case study provides empirical insight on text-based 

scripting skill development as a digital literacy. This study may contribute to the 

relevance and promotion of digital literacy learning environments in K-12 education. 

Text-based scripting skill development in game construction suggests a discrete 

space for engaging middle school students in key procedural learning that involves 

computational concepts as well as digital literacy development (Denner, 2011; Denner et 

al., 2012; Reynolds & Caperton, 2011). The complexity of the text-based scripting skill 

development suggests educational curricula that engage students in using scripting for 

constructing digital games. The skills developed through game construction suggest a 

means of communication for middle school students as digital citizens and participants 

(Gee, 2010). 

Teacher training may impact the text-based scripting skill development as well as 

intrinsic motivation with middle school students. This is especially true for students from 

underrepresented groups who may need added support to overcome the cognitive 

challenges of scripting (Barron et al., 2010; Denner et al., 2012; Owston et al., 2009). The 

student-centered nature of the game-scripting suggests complex technology-engaged 

learning environments involving divergent educational pedagogies, perceptions, and 

beliefs (Denner et al., 2012; Ertmer & Ottenbreit-Leftwich, 2013). 

This case study sheds unique insight on text-based scripting within game 

constructionist learning curriculum approaches. The study acknowledges the need for 

greater support of, and research on, computer science related skills and constructionist 

curricula that seeks inroads into K-12 education. 
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Appendices 

Appendix A: Game Development: 1st Student Interview Questions 

 
[Have the student open their game in Flash for screen shots—screen cast of design panels 
and actions.] 
 
Please tell me about your experience in programming a game. 
 
What is your experience in learning to program with code in building games? 
 
What have you learned before this class that has helped you in game programming? 
 
How do you use your knowledge of math in game programming? 
 
How do you use your knowledge of science in game programming? 
 
How do you use your knowledge of language in game programming? 
 
How do you use your knowledge of social studies in game programming? 
 
What is the best thing about programming games? 
 
What do you think that you learn from programming games? 
 
Is game programming motivating for you? If so, in what ways does it motivate you? 
 
Is there anything difficult about programming games? If so, why do you think that they 
are difficult? 
 
Please show me your game actions panel and tell me about (your): 
1. Conditions or events 
2. Variable test 
3. Conditional character interaction 
4. Use of random 
5. Programming Parallelism   
6. Global variable use  
7. Character variable type 
8. Door functionality  
 

Can you tell me more about your experience that I haven’t asked?
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Appendix B: Game Development: 2nd Student Interview Questions 

 
[Create iTunes screencast of the working game] 
 
[Have the student open their game in Flash for screen shots—screen cast of design panels 
and actions.] 
 
Please tell me about your game: 
 
What is your experience in learning to program with code in developing this game? How 
do you feel now? 
 
What helped you to learn the programming of your game? 
 
What are the important concepts in programming your game? 
 
Was programming code for this game motivating for you? If so, how does it motivate 
you? 
 
What other reasons motivate you to build and program games? Grades? The teacher? 
Parents? Peers? 
 
How did you use your knowledge of math in game programming? 
 
How did you use your knowledge of science in game programming? 
 
How do you use your knowledge of language in game programming? 
 
How did you use your knowledge of social studies in game programming? 
 
What was the most appealing thing about programming games? 
 
What do you think that you learned from programming games? 
 
Is there anything difficult about programming your games? 
 
Do you think that the programming you learned is important? If so, why? 
 
Please show me your game actions panel and tell me about (your): 
1. Conditions or events 
2. Variable test 
3. Conditional character interaction 
4. Use of random 
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6. Global variable use  
7. Character variable type 
8. Door functionality 
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Appendix C: Game Development: 1st Teacher Interview Questions 

 
Please tell me about the game construction curriculum. 
 
Please tell me about your experience in teaching the programming of the games. 
 
Please describe your prior teaching experience related to game programming. 
 
What learning or training have you participated in preparation to teach game 
programming? 
 
How are code literacy (programming) skills involved in the class that you teach? 
 
What is your experience in teaching the students to program with code in constructing 
games? 
 
Do you think that the students are motivated in programming code for their games? If so, 
in what ways do they are motivated? 
 
How is the students’ content knowledge (math, science, social studies, and language arts) 
involved in game programming? 
 
What is the most appealing thing about teaching the programming of digital games? 
 
What do you think that the students’ learn from programming games? 
 
What is helpful for teaching code programming? 
 
What is difficult about teaching code programming of games? 
 
Is there anything else that you can say about your experience that I haven’t asked?  
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Appendix D: Game Development: 2nd Teacher Interview Questions 

 

Please tell me about how you adapted the game construction curriculum in your teaching 
and how it worked with the students. 
 
Reflecting on this year’s experience, tell me about your experience in teaching the 
programming of the games. 
 
On overview of the class, are there any differences in code programming (called code 
literacy) between the class groups? If so, what are they? Why do you think there are 
differences? 
 
How does the students’ standard text-based literacy skills contribute in developing their 
code literacy? 
 
How were code literacy (programming) skills involved in the class that you taught? 
 
What was your experience/perspective in teaching the students to program with code in 
constructing games? 
 
Were the students motivated in programming code for their games? (a few/many) If so, in 
how were they are motivated? 
 
Across the class groups, were their differences in motivation? 
 
Did the contest and Globey awards motivate the students in developing their games? If so 
why or why not? 
 
How was the students’ intrinsic motivation involved in developing the games? 
 
Are there extrinsic motivators? What are they? Do the students respond positively to 
them? 
 
Was any content knowledge (math, science, social studies, and language arts) involved in 
game programming? 
 
What is the most appealing thing about teaching the programming of digital games? 
 
What do you think the educational value from programming games is? 
 
How does the wiki progress tracking compare with you in grading? 
 
What is helpful for teaching code programming? 
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What is difficult about teaching code programming of games? 
 
How does the design skills work with or against the programming skills? 
 

Is there anything else that you can say about your experience that I haven’t asked 
that you’d like to add?
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Appendix E: Programming Evaluation Questionnaire (Pre-) 

 
It consists of four subscales: interest/enjoyment, perceived choice, perceived competence, 
and pressure/tension. The interest/enjoyment subscale is considered the self-report 
measure of intrinsic motivation; perceived choice and perceived competence are 
theorized to be positive predictors of both self-report and behavioral measures of intrinsic 
motivation. Pressure tension is theorized to be a negative predictor of intrinsic 
motivation. Scoring information is presented after the questionnaire itself. 
 
For each of the following statements, please indicate how true it is for you, using the 
following scale: 
 
Likert values 
 
1- Strongly disagree 
 
2-Disagree 
 
3- Neither agree nor disagree 
  
4-Agree  
 
5-Strongly agree 
 
1. While I am working on the code programming I think about how much I enjoyed it. 
2. I did not feel at all nervous about doing code programming. (R) 
3. I feel that it was my choice to programming code. 
4. I think I am pretty good at programming code. 
5. I find programming code very interesting. 
6. I feel tense while programming code. 
7. I think I do pretty well at programming code, compared to other students. 
8. Programming is fun. 
9. I feel relaxed while programming. (R) 
10. I enjoy programming code very much. 
11. I don’t really have a choice about programming code. (R) 
12. I am able to program code. 
13. I am anxious while programming code. 
14. I think programming code is very boring. (R) 
15. I feel like I am doing what I want to do while I am programming code. 
16. I feel pretty skilled at programming code. 
17. I think programming code is very interesting. 
18. I feel pressured while programming code. 
19. I feel like I have to program code. (R) 
20. I would describe programming code as very enjoyable. 
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21. I program code because I had no choice. (R) 
22. After programming code for a while, I feel pretty competent. 
 

PC (perceived competence) items: 4, 7, 12, 16, & 22
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Appendix F: IRB Proposal Document: Approved 

 
Research Proposal 
 
 

I. Title 
       Technology Literacy Development in Digital Game Design Learning 
 
II. Investigators (co-investigators) 
            Cesar C. Navarrete (ccn333) 
 
III. Hypothesis, Research Questions, or Goals of the Project 

                  Middle school students working on digital game design, using animation 
software, in traditional school environment are the focus of this investigation. 
This research proposes to investigate the use of game design for technology-
integrated learning.  

 
The research questions of the game design learning in this study are: 

 
How do teachers use game design for technology literacy development? 
How do students learn technology literacy in game design class? 
How do students perceive technology skills in game design learning?  
 
The goal of this research project is to investigate the use of digital game 
design for technology literacy skills. 
 
Phase II 

 Phase I data (see first phase above) have been collected and will be continued 
through the analysis and publication process. However, due to a number of 
changes at the research site that altered the participant pool size with learning 
interventions being studied and coupled with the latest research finding, Phase 
II is proposed to incorporate a modified protocol that adjusts for the changes 
in participant pool as well as framing the study for a more ethnographic 
approach that requires an increased number of classroom observations. 
Specific to the site changes, game construction class was restricted to grades 7 
and 8, rather than grades 6-9 as was the case in Phase I. 

 Based on my recently published work (Navarrete, 2013), finding suggested 
deep student engagement and motivated learning and thus the intrinsic 
motivation inventory (IMI) (Deci & Ryan, 2007) for a more relevant method 
of evaluating student motivation in game construction. Also, with the findings 
revealed from the phase I data on 21s century skills (e.g., creative thinking, 
problem solving, collaborations etc.), the research questions were modified in 
for understanding the 21st century skills in terms of the nascent investigative 
line of inquiry on digital literacies (Gee, 2010; Levinson & Pollock, 2011). 
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Based on the modified research focus, the student and teacher interview 
questions were similarly modified to frame the study (see attached forms). 

 
The research questions of the game construction learning in this study in 
phase II are: 
 
In what ways does game design and programming enable technology 
literacies? 
How does game programming enable technology literacy development? 
How do students perceive digital literacy skills in game design learning? 
How does game design and programming affect student intrinsic motivation? 
How is creative thinking involved with digital literacies in game design and 
programming? 
 
In summary, the Phase I data will continue to be used for further analysis and 
reports. Phase II proposes to realign the research for the changes at the site 
and to further reveal insight on what the game construction learning provides 
students. 

 
IV. Background and Significance: 

In the advancement of digital age learning, the International Society for 
Technology in Education (ISTE) has offered the National Educational 
Technology Standards (NET•S) as critical objectives of educational interest 
for student development; the overarching constructs for student use of 
technology for educational achievement are: creativity and innovation; 
communication and collaboration; research and information fluency; critical 
thinking, problem solving, and decision making; digital citizenship; and 
technology operation and concepts (ISTE, 2007). Important to this 
advancement, students require preparation for the modern demands; they need 
to be better prepared for the challenges of a globalized economic system that 
requires innovation and inventiveness (Dede, 2008; Friedman, 2007; Gee, 
2005; Navarrete, 2013). 
 
In this light, educators and researchers have identified game design as an 
approach to technology integration into traditional learning environments 
(Deci & Ryan, 2007; Dickey, 2007; Gee, 2003; Prensky, 2003; Willett, 2007). 
However, due to the novel nature of this method of technology use in 
traditional classroom learning in K-12, grounding empirical research literature 
is scant. The following articles provide direction to this research proposal. 
Besides the capacity for engaging students in learning through digital media, 
game design extends the learning potential in deeper and richer ways; the 
integration of digital gaming and game design allows students to engage 
multimodal (images, video, audio, communication, etc.) design practice that is 
significantly more meaningful to their lives (Deci & Ryan, 2007). Moreover, 
in game design environments, learners are able to develop “system-based 
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literacy practice” that includes the fundamentally important “procedural 
literacy” (pp. 26-27). New literacy’s are evolving with the emergence new 
technologies and their inclusion into traditional schooling is perceived as 
critical to participation in the new “information economies” (p. 27). Thus, 
games in education have interested educators for their capacity to captivate 
students’ interest and motivate them to engage in learning (A. C. Clark & 
Ernst, 2009; Hong et al., 2009). Furthermore, game design activities may 
support interactive learning environments in which learners can create their 
own understanding through a student-centered learning approach (Dickey, 
2007).  
 
Phase II  
Identifying the need for understanding what the game construction learning 
involves within the expanding view of digital literacies, traditional views of 
literacy are confounded by emerging technologies and may have important 
implication with the area technology-integrated learning. Emerging 
understanding in this investigative area suggests the modification involved in 
the proposed amendment.  

 
 

V. Research Method, Design, and Proposed Statistical Analysis: 
 

The setting of this study is a charter middle school that offers digital game 
design instructions to all of its students in grades 6, 7, 8 and 9. In order to 
better understand the implications of the instruction of digital game design, we 
intend to study the environment, the students, the teachers, their interactions, 
and the assignments posted on the course website relating to the game design 
learning to understand the use and results of the game design learning. For this 
project, we intent to: 

•Interview game design teachers and students on their experience in game 
design 

  •Observe the game design class at the different grade levels 
•Develop a student game design learning survey and collect data for 
analysis 

  •Ask students to allow the analysis of their games and reflection blogs  
 

This methodology in this research project will require both qualitative and 
quantitative data collection (Mertens, 2010). In trying to understand the digital 
game design learning, the game design technology class will be observed a 
twice for each of the grades 6, 7, 8 and 9. 

  
The game design teachers will be individually interviewed with open-ended 
questions and audio recorded for their perspectives on the teaching and 
learning in the game design class.  
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Two students from each of the grades 6, 7, 8 and 9 will be individually 
interviewed with open-ended questions and audio recorded on their 
perspectives of their learning in the game design class. 

 
The interviews will be transcribed and analyzed using grounded theory using 
the constant comparative method to identify salient themes (Marshall & 
Rossman, 2011; Mertens, 2010; Strauss & Corbin, 1990). The audio 
recordings will be deleted after transcription. For triangulation, student 
produced online digital games and blog entries will be collected from an 
online environment and analyzed.  
 
Additionally, a survey will be designed and developed in order to obtain 
quantitative data from the student population frame involved in the digital 
game design learning. The development of the survey of game design learning 
will be guided by psychological testing and assessment (Coaley, 2010; Cohen, 
2010) and by survey methods theory (Groves, 2009; Sapsford, 1999). This 
survey instrument will be developed in four phases. The first phase involve 
the analysis of the open-ended student interviews to identify the survey 
domains. Survey items will be developed based on the analysis of the student 
interviews and the available research literature. The second phase will be the 
pilot testing of the instrument with approximately 60 of the game design 
students from each of the grade levels and the data will be analyzed for 
reliability and validity. In the third phase a construct validity review of the 
items by learning technology instructors will be conducted on the revised 
items. On the fourth phase, the revised survey instrument will be deployed and 
data will be collected on all of the students participating in the game design 
class and analyzed for reliability and validity. Multivariate analysis will be 
conducted on the final survey data for an understanding of the identified 
constructs measured by the instrument (Meyers, Gamst, & Guarino, 2006). 
Creativity and innovative learning; communication and collaboration; critical 
thinking and problem solving become the constructs of interest with students 
learning in a game design class for the survey development (A. C. Clark & 
Ernst, 2009; Deci & Ryan, 2007; Dickey, 2007; Doppelt, 2009; Lewis, 2009) 
As the student receive English only instruction in the game design class, the 
survey will be developed in English. 

 
The goal of this project is to better understand the pedagogical implications of 
digital game design learning through both qualitative and quantitative 
methods. 
 
Phase II 
The setting of this study is a charter middle school that offers digital game 
design instructions to all of its students in grade 7 & 8. In order to better 
understand the implications of the instruction of digital game design, we 
intend to study the environment, the students, the teachers, their interactions, 
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and the assignments posted on the course website relating to the game design 
learning to understand the use and results of the game design learning. For this 
project, we intent to: 
 •Interview game design teachers and students on their experience in game 
design 
 •Observe the game design class at grade 8 level. 
 •Students in game design and development class will respond to the IMI 
survey 
 •Ask students to allow the screencasts of their games, programs, and 
reflection blogs  
 
This methodology in this research project will require both qualitative and 
quantitative data collection (Mertens, 2010). In trying to understand the digital 
game design learning, the grade 8 game design technology classes (6 class 
periods) will be observed twice a week for two months in each of the classes. 
  
The game design teachers will be individually interviewed twice, once at the 
beginning and another near the end of the study with open-ended questions 
and audio recorded for their perspectives on the teaching and learning in the 
game design class.  
 
Individual case students from grade 8 will be individually interviewed with 
open-ended questions and audio recorded on their perspectives of their 
learning in the game design class. The individual students will be selected 
from the pool of students with approved parental consent and individual 
assent for interviews. 
 
The interviews will be transcribed and analyzed using grounded theory using 
the constant comparative method to identify salient themes (Marshall & 
Rossman, 2011; Mertens, 2010; Strauss & Corbin, 1990). The audio 
recordings will be deleted after transcription. For triangulation, student 
produced online digital games and blog entries will be collected from an 
online environment and analyzed.  
 
Additionally, the IMI (intrinsic motivation inventory) (Deci & Ryan, 2007) 
survey will be used to collect further student data on intrinsic motivation and 
self-determination involved in game creation. Multivariate analysis will be 
conducted on the pre- and post survey data for an understanding of the 
identified constructs measured by the instrument (Meyers et al., 2006).  
 
The goal of this project is to better understand the pedagogical and curricular 
implications of digital game design and development learning through both 
qualitative and quantitative methods. 
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VI. Human Subject Interactions 
 

A. Potential participants  
The potential participants for this research project will be from the digital 
game design classes at East Austin Prep Academy charter school in grades 
6, 7, 8 and 9. The four teachers, who teach game design, may be either 
gender, ages greater than 21 and less than 50 years of age, of any ethnic 
background and state of health. These participant variables may be 
observed and noted but are not germane to the proposed study. The 
teachers in the participant pool speak English. The study description and 
informed consent documents for the teachers will be provided in the 
English language.  
The students who take the game design class form the participant pool of 
approximately 550 individuals. The age of the students in this participant 
pool range from 10 to 15 years of age in grades 6, 7, 8, and 9. Both male 
and female students may be included in this study. The student participant 
pool population is predominantly of Latino or African-American with a 
small representation of white students. The individual student state of 
health will be carefully observed and noted but this factor is not expected to 
have any impact on the student’s participation in the study. The student and 
parent ascent and consent documents will be provided in both Spanish and 
English. Both English and Spanish versions of the forms will be provided, 
with one language on one side of a page and the other on the other side of 
the page. 
The participation in this study will be entirely voluntary and measures to 
safeguard their rights and welfare. The project is expected to begin upon 
IRB and site approval with anticipation for data collection to begin in 
March 2012 and will continue until March 2013. 
 
Phase II 
The potential participants for this research project will be from the digital 
game design classes at East Austin Prep Academy charter school in grade 
8. The teachers, who teach game design, may be either gender, ages greater 
than 21 and less than 50 years of age, of any ethnic background and state of 
health. These participant variables may be observed and noted but are not 
germane to the proposed study. The teachers in the participant pool speak 
English. The study description and informed consent documents for the 
teachers will be provided in the English language.  
The students who take the game design class form the participant pool of 
approximately 150 individuals. The age of the students in this participant 
pool range from 13 to 15 years of age in grade 8. Both male and female 
students may be included in this study. The student participant pool 
population is predominantly of Latino or African-American with a small 
representation of white students. The individual student state of health will 
be carefully observed and noted but this factor is not expected to have any 



 

241 

 

impact on the student’s participation in the study. The student and parent 
ascent and consent documents will be provided in both Spanish and 
English. Both English and Spanish versions of the forms will be provided, 
with one language on one side of a page and the other on the other side of 
the page. 
The participation in this study will be entirely voluntary and measures to 
safeguard their rights and welfare. The project is expected to begin upon 
IRB and site approval with anticipation for data collection to begin in 
December 2013 and will continue until May 2014. 
 
 

B. Description the procedures for the recruitment of the participants.  
The teacher participant will recruited with a consent form delivered in 
person to each of the teachers with the specific request to participate in the 
study through classroom observations and interviews. 
The student participants for the individual interviews will be recruited in 
their game design class with an assent, consent, and parental permission 
forms in English and Spanish.  
The student participants for the survey questionnaire development, and 
game and blog analysis will be recruited with parental consent permission 
and student assent forms in English and Spanish. All of the potential pool 
of approximately 550 students will be given the parental consent and 
student assent forms and asked to return it to their respective game design 
teacher and the PI will collect the permission forms.  
 
Phase II 
 The teacher participant will recruited with a consent form delivered in 
person to the teachers with the specific request to participate in the study 
through classroom observations and interviews. 
The student participants will be asked for the collection of the individual 
interviews, survey responses, game products programs, and blogs with an 
assent, consent, and parental permission forms in English and Spanish. All 
of the potential pool of approximately 150 students will be given the 
parental consent and student assent forms and asked to return it to their 
game design teacher and the PI will collect the permission forms.  

 
C. Description of the procedure for obtaining informed consent.  

A written informed consent form will be provided for the teacher 
participants explaining the observations and interviews. They will return 
the signed form to the PI and the observations and interviews will be 
scheduled.  
An informed consent and assent form will provided for each of the six 
student participants in the interviews. They will be given the parental 
consent and student assent form to take home, signed and returned to the 
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game design teacher. The PI will collect the signed forms and schedule the 
individual student interviews at the student and teacher’s convenience.  
For the students participating in the surveys and game and blog analysis, an 
informed parental consent and student assent form will be provided and 
sent to each of the parents of student participants for signature and returned 
to the game design teacher. The PI will collect the signed forms and verify 
approved parental consent and student assent when the survey 
questionnaires are deployed. 
 
Phase II 
A written informed consent form will be provided for the teacher 
participants explaining the observations and interviews. They will return 
the signed form to the PI and the observations and interviews will be 
scheduled. An additional student assent may be given on responding to the 
online survey (see attached document).  
An informed consent and assent form will provided for each of the 150 
student participants. They will be given the parental consent and student 
assent form to take home, signed and returned to the game design teacher. 
The PI will collect the signed forms and schedule the individual student 
interviews at the student and teacher’s convenience.  
The PI will collect the signed forms and verify approved parental consent 
and student assent when the survey questionnaires are deployed. 
 
 

D. Research Protocol.  
Teacher Participants 
The teachers will be asked be observed twice in their teaching and respond 
to open-ended questions in an individual interview. After the teacher 
permission forms are signed, classroom observations will be scheduled at 
the teacher’s convenience and field notes will be taken of the observations. 
The observations will take place for whole periods of approximately 60 
minutes each. Two observations for each grade level are anticipated. The 
individual teacher open-ended interviews will be scheduled and will be 
audio recorded. The interview is expected to take approximately 20-30 
minutes and each teacher will be observed twice during the study. The 
teacher’s participation in this project is voluntary. They will be informed 
that they may decide not to participate, choose not to answer any question, 
or stop participating at any time without any penalty. If they wish to 
withdraw from the project, simply stop participating. If they have any 
questions, the may contact the PI or the sponsoring faculty member listed. 
Their decision whether or not to participate will have no affect with your 
relationship with East Austin College Prep Academy or the University of 
Texas at Austin. 

 
Student Interview and Survey Participants 
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The students will be asked to respond to open-ended questions in an 
individual interview. Approximately six students, with two from each of 
the grade levels will be invited to participate in individual open-ended 
interviews and parent permission forms and student assent forms will 
provided for signatures. The student interviews are expected to take 
approximately 15-20 minutes. The student interviews will be scheduled at 
the student and teacher’s convenience. The student’s participation in this 
project is voluntary. They will be informed that they may decide not to 
participate, choose not to answer any question, or stop participating at any 
time without any penalty. If they wish to withdraw from the project, simply 
stop participating. If they have any questions, the may contact the PI or the 
sponsoring faculty member listed. Their decision whether or not to 
participate will have no affect with your relationship with East Austin 
College Prep Academy or the University of Texas at Austin. 
 
Student Survey Participants 
The students will be asked to respond to a pilot survey questionnaire and a 
follow-up survey questionnaire. For the survey design and development, 
parent permission forms and student assent forms will be sent to all of the 
students taking the game design class. During a game design class, the 
students will be asked to voluntarily take the pilot and follow-up online 
survey. The surveys are expected to take approximately 10-15 minutes 
each. For the pilot survey approximately 80 of the students from grades 6, 
7, 8 and 9 will be invited to respond to the online questionnaire. For the 
follow-up survey questionnaire all of the students in the game design class 
will be invited to respond. They will be informed that they may decide not 
to participate in the survey, choose not to answer any question, or stop 
participating at any time without any penalty. Only the surveys with both 
student assent and parental permission will be used for statistical analysis. 
Only student information having both the parental consent and student 
assent will be used for statistical analysis. Additionally, the students will be 
asked for permission to take a screenshot of their online games and 
reflection blogs for artifact analysis. 
 
Phase II 
Teacher Participants 
The teachers will be asked be observed no more than 16 time for each of 
the six classes in their teaching and respond to two open-ended individual 
interviews. After the teacher permission forms are signed, classroom 
observations will be scheduled at the teacher’s convenience and field notes 
will be taken of the observations. The observations will take place for 
whole periods of approximately 60 minutes each. The individual teacher 
open-ended interviews will be scheduled and will be audio recorded. The 
interview is expected to take approximately 20-30 minutes and each 
teacher will be observed no more than 16 times for each of the six classes 
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during the study. The teacher’s participation in this project is 
voluntary. They will be informed that they may decide not to participate, 
choose not to answer any question, or stop participating at any time without 
any penalty. If they wish to withdraw from the project, simply stop 
participating. If they have any questions, the may contact the PI or the 
sponsoring faculty member listed. Their decision whether or not to 
participate will have no affect with your relationship with East Austin 
College Prep Academy or the University of Texas at Austin. 
 
Student Interviews 
The students will be asked to respond to two semi-structured individual 
interviews (see attached documents). Six to twelve students will be invited 
to participate in individual open-ended interviews. The student interviews 
are expected to take approximately 15-20 minutes. The student interviews 
will be scheduled at the student and teacher’s convenience. The student’s 
participation in this project is voluntary. They will be informed that they 
may decide not to participate, choose not to answer any question, or stop 
participating at any time without any penalty. If they wish to withdraw 
from the project, simply stop participating. If they have any questions, the 
may contact the PI or the sponsoring faculty member listed. Their decision 
whether or not to participate will have no affect with your relationship with 
East Austin College Prep Academy or the University of Texas at Austin. 
 
Student Survey Participants 
All of the cohort students in grade 8 will be asked to respond to IMI 
(intrinsic motivation inventory) survey questionnaire (see attached 
documents). The IMI is standardized instrument for measuring concepts on 
student intrinsic motivation and may offer valuable information to the 
school administrators. As part of the classroom activities, all of the student 
will be asked to respond to the surveys, once at the beginning of the study 
and another near the end of the study. An internal report of the survey 
responses will be provided to the school. Only the consenting/assenting 
participant data will be used for published reports. The surveys are 
expected to take approximately 10-15 minutes each. Only the surveys with 
both student assent and parental permission will be used for statistical 
analysis and subsequent reports. Additionally, the students will be asked 
for permission to take a screencast of their online games, programs, and 
reflection blogs for artifact analysis during their post- session interview. 
 
 

E. Protection the privacy and confidentiality of participants  
Making the responses voluntary will protect participant privacy. The digital 
audio recordings will be transcribed and the digital audio file securely 
stored. All electronic data files will be coded for confidentiality and stored 
with password encryption. The participant may choose not to be audio 
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recorded and only written notes will used for data collection. The 
participants may skip and not answer any question. All identifying 
information will be removed from the written notes and the analysis of the 
artifacts collected and pseudonyms will be used in any subsequent reports 
or publications.  
In the survey data collection, the student name will be recorded the online 
survey for correspondence with parental consent after which, the names 
will be deleted. The participants in this will be informed that the data 
resulting from their participation may be used in publications. All 
publications will exclude any information that will make it possible to 
identify any of the participants. 
 
 

F. Procedures that will be used to maintain the confidentiality of the 
research data.  

The data collected from the interview transcripts, observations notes, 
artifacts, and surveys documents will be electronically stored in a file 
folder that is encrypted with 128-bit password. Digital audio recordings 
will be stored on a computer folder that is encrypted with a 128-bit 
password for two years and then erased. All notes and hardcopy 
information will be filed and stored in a locked file cabinet. Research data 
will be available to the PI and the faculty sponsor only. A master code key 
of interview participant’s pseudonym will be kept in a separate file 
encrypted with a 128-bit password. The data resulting from the participants 
may be used for future research or be made available to other researchers 
for research purposes. 

 
 
G. Description of research resources.  

Data will be collected and collated by the PI. The PI will be responsible for 
all remaining aspects of this research ranging from analysis to manuscript 
writing. 

 
VII.  Description of any potential risks.  

The potential risks in this study are minimal and no more than regular life. 
Discomfort from the interviews, observations or survey responses that the 
participants will encounter in their efforts will be minimal. All possible 
attempts will be made to minimize this discomfort as much as possible. No 
known physical risks are involved in the study. 

 
  Most studies pose some degree of risk, even though the risk may be minimal. 

A potential risk is the loss of the confidentiality of the participants’ responses. 
The PI will take all measures possible to prevent this from happening. The 
student interviews and survey questionnaires will require collaboration with 
the classroom teacher, however, the student interview or questionnaire 
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responses will be confidential no identifiable information will be shared with 
the teachers. 

 
Should an “unanticipated problem” arise in relation with this study, I will 
complete an Unanticipated Problem Form and promptly submit to the IRB 
office in the event that such an incidence occurs. 

 
VIII. Description and assess the potential benefits to be gained by participants 

The potential benefits of this study are that the interview process may increase 
the teacher participant’s awareness and insight into the relevance of 
technology related work in the area of digital game design learning. The 
student interview participants may gain greater awareness of their reflection 
on their game design learning. Additionally, this investigation might provide 
the broader educational community with the necessary information on the 
potential benefits and limitations of game design learning.  

 
IX.  Specification of sites or agencies involved in the research project    

 The only site involve in this study is East Austin Prep Academy charter 
school. A letter will be obtained granting me permission to use the agency’s 
facilities or resources; it will indicate knowledge of the study that will be 
conducted at the site. 

 
X.  Review by another IRB  

 A signed letter from the school principal authorizing this research will be 
obtain and forwarded to: 

 Dr. James Wilson, Ph.D. 
 Chair, Institutional Review Board 
 P.O. Box 7426  
 Austin, TX 78713 

 irbchair@austin.utexas.edu



 

247 

 

Appendix G: Game Coding Categories and Definitions 

Coding category  Definition 
Programming parallelism   Two or more characters run one rule based 

on the same starting conditions (e.g., when 
left arrow is pressed, the main character 
moves, and a ghost throws pumpkins at 
her). 

Use of random A character is programmed with multiple 
rules and the runtime environment 
randomly chooses which rule to fire on 
each clock tick. 

Variable test An “and-if test” is used on a variable in the 
game (e.g., more than one condition must 
be in place for a rule to fire). 

Global variable use  Uses information that affects every stage 
and every character world wide 
(e.g., follow character from one stage to the 
next). 

Character variable type Whether the variable was a change of 
appearance, sound, or something else. 

Conditional character interaction The rule involves two or more characters 
that interact and cause something 
(character death, character win) to occur 
within the game. The rule must fire to 
count. 

Conditions or events Player can make something happen by 
interacting with the program 

Door functionality - another form of 
conditional execution 

A rule transports a character from stage to 
staged, some or all based on whether the 
user moves a character 
onto a special door object and the door 
object is linked to another stage 

Code organization and documentation  
Extraneous rules The program code includes rules that are 

never used 
Character names Characters are given a name (the default is 

overridden). 
Variable names The default “variable 1” is changed to a 

name. 
Rule names Rules are given a name. 
Rule comments used Rules are given comments. 
Rule grouping Rules are organized by character and/or 

staged sometimes or always. 
Rule boxes Rule boxes are used to organize and order 
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multiple rules for individual characters. 
Usability features  
Incorporates Themes The given theme is important and 

incorporated into the game (e.g. 
astrobiology, adventure, and trivia). 

Character appearance changes Characters change their appearance during 
game play (e.g., flap wings, change 
direction). 

Character appearance type When character appearance changed: 
whether the appearance changed to a 
Creator-provided or a student-created 
picture. 

Linking of stages Stages of game play are linked thematically 
and sequentially 

Instructions clear There are clear instructions for playing the 
game and rules for user input. 

Goal (how to win-lose) clear There are clear instructions on how a 
player wins and or loses the game. 

Functionality There are few or no defects in the 
programming 

Note:  Adapted from Denner et al. (2012, p. 244). 
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Appendix H: Research Protocol and Schedule 

Date Procedure Data collected Processing Comments 
February 10-14 Introduce the 

study and 
distribute 
permission 
documents 

Signed parental 
permission and 
student assent 
forms will be 
collected 

Review 
documents and 
create master 
sheets of 
participants 

The recruitment 
of student 
participants 
required several 
days as students 
lost or misplace 
documents. 

February 17-21 Distribute 
permission 
forms 

Collect signed 
permission and 
assent forms 

Review 
documents and 
create master 
sheets of 
participants 

Follow-up with 
students losing 
forms 

 Study Proposal 
(Feb. 21) 

   

February 24-28 Observations: 
February 24 & 
26. 
IMI Pre- 
February 26. 

•Observation 
notes  
•February 26, 
Pre- IMI 
Survey 
responses 
collected 

• Observations 
with notes 
expanded with 
details and 
reflections 
•1st IMI Survey 
reviewed for 
permissions and 
cleaned 

The 1st IMI will 
provided 
information on 
student 
motivation for 
the selection 4 
students with 
high 
motivation, 4 
students with 
medium and 4 
students with 
low motivation 

March 3-7 Observations: 
March 5 & 6  
1st Teacher 
Interview: 
March 6. 

•Observation 
notes  
•Teacher 
interview audio 
recording 

•Observation 
notes expanded 
with details and 
reflections 
•Teacher 
interview 
transcribed 

An analysis of 
teacher 
interview 
commenced 
Class map 
created 
 

March 10-14 Spring Break   Analysis of 1st 
teacher 
interview and 
observation 
notes continued 
Game tutorials 
taken by 
investigator 
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March 17-21 Observations- 
March 19 & 20 
First student 
interviews-3 
students 

•Observation 
notes  
•Student 
interview audio 
recorded  
 

•Student 
interview 
transcribed 
•Observation 
notes expanded 
with details and 
reflections 

•Analysis of 1st 
student 
interview 
commenced 
•Observation 
notes analysis 
continued 

March 24-28 Observations: 
March 25 & 27 
First student 
interviews-3 
students 

•Observation 
notes taken  
•Student 
interview audio 
recorded  

•Student 
interviews 
transcribed 
•Observation 
notes expanded 
with details and 
reflections 

Analysis of 1st 
student 
interview 
continued 
•Observation 
notes analysis 
continued 

March 31-April 
4 

Observation: 
March 31 
First student 
interviews-3 
students 

•Observation 
notes  
•Student 
interview audio 
recorded  

•Student 
interviews 
transcribed 
•Observation 
notes expanded 
with details and 
reflections 

AERA 
conference 
April 3-7 

April 7-11 Observations: 
April 8 & 9 
First student 
interviews-3 
students 

•Observation 
notes  
•Student 
interview audio 
recorded  
 

•Student 
interviews 
transcribed 
•Observation 
notes expanded 
with details and 
reflections 

•Analysis of 1st 
student 
interview 
continued 
•Observation 
notes analysis 
continued 

April 14-18 Observations: 
April 15 & 16 

•Observation 
notes  
 

•Observation 
notes expanded 
with details and 
reflections 

•Analysis of 1st 
student 
interview 
continued 
•Observation 
notes analysis 
continued 

April 21-25 STAR test  •Observation 
notes expanded 
with details and 
reflections 

•Analysis of 1st 
student 
interview 
continued 
•Observation 
notes analysis 
continued 

April 28-May 2 Observations: 
April 28 & 30 

•Observation 
notes  

•Student 
interviews 

•Analysis of 2nd 

student 
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 •Student 
interview audio 
recorded  

transcribed 
•Observation 
notes expanded 
with details and 
reflections 

interview 
commenced 
•Observation 
notes analysis 
continued 

May 5-9 Make-up STAR 
test 

  •Student 
interviews 
transcribed 

•2nd IMI survey 
responses 
cleaned for 
analysis 
•2nd Student 
interviews 
analysis 
commenced 

May 12-16 Participant-
Observations 
with all classes: 
May 13 & 14 
Observation: 
May 15 
2nd student 
interview-6 

•Observation 
notes  
• Worked with 
students  
•Student 
interview audio 
recorded 

•Observation 
notes expanded 
with details and 
reflections 

•Analysis of 2nd 

student 
interview 
continued 
•Observation 
notes analysis 
continued 

May 19-23 Participant-
Observations 
with all classes: 
May 21 & 23 
 

•Observation 
notes  
• Worked with 
students  

•Observation 
notes expanded 
with details and 
reflections 
 

•Analysis of 2nd 

student 
interview 
continued 
•Observation 
notes analysis 
continued 

May 26-30 IMI Post-: 
May 27 
Teacher 
Interview 2nd: 
May 28 

• 2nd IMI 
survey post-test 
responses 
collected 
 

•2nd IMI survey 
responses 
reviewed for 
permissions 
 

•1st and 2nd IMI 
survey analyzed 
for descriptive 
statistics 
•2nd Student 
interviews 
analysis 
continued 
•2nd Teacher 
interview 
analyzed 
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Appendix I: Study Analysis Codes 

 

Code Definition 
Affective conditions Identifies the importance of the environment in 

coding 
 

Assignments—compound Identifies the complex process of coding 
involving multiple steps 
 

Attendance Teacher duty performed during class in 
accounting for the students present 
 

Authentic learning Real-life learning experience 
 

Beginning code Identifies the student’s script at the first 
interview 
 

Best about programming games—
create unique work 

Identifies Flash software design as a creative 
experience 
 

Best about programming games—
drawing unique images 

Identifies Flash software drawing as a creative 
experience 
 

Best about programming games—fun 
and exciting challenge 

Describes the best thing about game construction 
as a fun and exciting activity 
 

Best about programming games—
self-efficacy 

Identifies that self-led learning allows students 
for feel as sense useful learning 
 

Best about programming games—
satisfaction with product 

Identifies that the satisfaction in coding a 
complete and functioning game 
 

Blog—important The reflection blog was a required part of the 
game construction 
 

Blog requirement emphasized The reflection blog was announces as a priority 
by the teacher 
 

Class groups similar The teacher comparison of his different classes 
involved in coding identifying no differences 
among the different classes 
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Classroom environment The coding students’ immediate surroundings 

that included people and technology 
 

Classroom management—attendance Describes the required management task in 
accounting for the students present 
 

Classroom management—difficult Describes the challenge of managing the game 
construction classroom 
 

Classroom management—directions 
on blog 

Describes the challenge of managing the blog 
and instructions have to be reiterated  
 

Classroom management—directions 
on file labels 

Describes the challenge of managing the game 
file labels  
 

Classroom management—distracted 
students 

Describes the challenge of managing the students 
who are distracted  
 

Classroom management issue Describes the challenge of managing the game 
construction classroom 
 

Classroom management—moved 
student seating 

Describes the challenge of managing student 
distraction by changing student seating 
 

Classroom management—stay on 
task 

Describes the challenge of managing the students 
to continue working 
 

Classroom management—students 
distracted 

Describes the challenge of managing students 
who are distracted 
 

Classroom management—student 
opposition 

Describes the challenge of managing students 
who challenge the teacher’s authority 
 

Classroom management—student 
redirection 

Describes the challenge of managing students in 
guiding them in their tasks 
 

Classroom management—rule 
enforcement 

Describes the challenge of managing student and 
enforcing school rules 
 

Creative expression—enjoyable Identifies the student capacity to express 
themselves in a creative way that is enjoyable 
 

Code detail—embedded button in Describes the script that supports the splash 
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splash screen screen visibility button interaction  
 

Code debugging—platform game is 
complex 

Describes the activity of correcting the code 
script on a platform game 
 

Code organization—difficult to read Identifies student scripts that are disorganized 
that challenges debugging 
 

Coding bug—hit test Identifies student scripts that creates a dynamic 
object proximity check that fires a function 
 

Coding—abstracting Identifies student scripts that requires abstraction 
of an idea for game interaction 
 

Coding—benefit self-efficacy Describes the support of the student’s perception 
of self-efficacy  
 

Coding—benefit for career Identifies the student perception of scripting 
importance in developing possible career path 
 

Coding—bug fix (second conditional) The need to debug a parallel conditional in 
which as second conditional needs to be coded 
accurately 
 

Coding—connecting instance with 
code issue 

Identifies student scripts that connects a digital 
object with code 
 

Coding—content wiki Describes the scripts included in the LMS 
 

Coding—critical skill Identifies student scripting as an important skill 
 

Coding—collaboration is helpful Describes the collaboration among students in 
supporting scripting  
 

Coding—collaboration skills The students are required to develop 
collaborative skills in scripting 
 

Coding—debugging knowledge Describes the scripting skill of debugging in 
solving scripting problems 
 

Coding—complex instance code Describes a difficult script that connect 
dynamically to a digital object 
 

Coding—computer science involved Student described how computer science was the 
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obvious science in game scripting 
 

Coding—converting object to movie 
clip and instance naming 

Describes a student procedural learning to create 
a dynamic connection between the code and 
digital object 
 

Coding—critical skill Identifies the importance of scripting skills 
 

Coding—critical technology skills 
developed 

Identifies the importance of scripting skills as a 
distinctly key technology skill 
 

Coding—debugging important The capacity to debug scripts is key 
 

Coding—difficult Describes the challenge of developing scripting 
skills 
 

Coding—difficult details and 
symbols 

Describes the challenge of developing scripting 
skills in observing text details and symbols 
 

Coding—enjoyable challenge Describes the challenge of developing scripting 
skills 
 

Coding—experience important Describes the importance of repeated practice for 
experience in dealing with the challenge of 
developing scripting skills 
 

Coding—fun Identifies the scripting as an enjoyable activity 
 

Coding—fun and novel Identifies the scripting as an enjoyable as well as 
interesting and new activity 
 

Coding—fun and intrinsic motivation Identifies the scripting as an enjoyable activity 
that is motivating intrinsically 
 

Coding—hard fun Identifies the scripting as an enjoyable despite 
the challenge in development 
 

Coding—instance naming Identifies the scripting involved in connecting a 
digital object with a discrete naming instance 
that is called by the code 
 

Coding—interesting Identifies the scripting interest as an aspect of 
intrinsic motivation 
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Coding—intrinsic motivation Identifies the scripting interest and enjoyment 
construct with the students 
 

Coding—intrinsic motivation and 
grades 

Identifies the scripting interest and enjoyment 
construct and the connection to course grades 
 

Coding—involves text based 
language skills 

Identifies the scripting involvement of text-based 
language arts skills 
 

Coding—involves math coordinates Identifies the scripting involvement of the grid 
coordinate system 
 

Coding—involves math skills Identifies the scripting involvement of 
mathematics skills 
 

Coding—important skill Identifies the scripting as a key skill to learn 
 

Coding—learns from parent Identifies the scripting that a student learned 
from a parent 
 

Coding—learns self-efficacy Identifies the scripting support of student 
perception of self-efficacy as an empowering 
activity 
 

Coding—novice step Identifies the scripting initial step in constructing 
a game 
 

Coding—not fun Identifies the scripting as an unpleasant activity 
 

Coding—not motivating Identifies the scripting as not intrinsically 
motivating 
 

Coding—number of enemy Describes the scripting element involving game 
point deduction when ‘enemy’ object touches the 
player 
 

Coding—math and technology skills Identifies the scripting involvement of general 
technology skills 
 

Coding—organization important Identifies the script organization as important for 
building working code and debugging problems 
 

Coding—parallelism (score and 
visibility) 

Identifies the scripting element in which two or 
more events are fired in the same function 
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Coding—peer and teacher Identifies the scripting support by the other 

students and the teacher 
 

Coding—playing games Identifies the initial step of playing and 
critiquing a game before constructing one 
 

Coding—positive experience Identifies the scripting as positive learning 
experience 
 

Coding—project management skills Identifies the scripting support of project 
management skills 
 

Coding—teaches perseverance Identifies the scripting support of persistence in 
constructing a working game  
 

Coding—text based language skills Describes the involvement of text-based 
language arts skills in scripting 
 

Coding—technical problem with file Identifies the technical problem of a corrupted 
Flash file that fails  
 

Coding—technology and math skills Identifies the scripting involvement of basic 
technology skills as well as mathematics 
 

Coding—technology skills Identifies the scripting involvement of basic 
technology skills 
 

Coding—understanding is important Describes the importance of understanding the 
basic element of a script 
 

Coding—work individually Describes the student’s preference for working 
individually rather than collaboratively on 
scripting 
 

Coding—writing code Describes the act of scripting in game 
construction 
 

Coding—writing conditional 
statements 

Identifies the scripting involving conditions that 
need to be met as working code 
 

Coding difficulty—time demand Identifies the scripting time demand in 
constructing a working game 
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Collaboration—peer Describes the collaboration in game scripting 
with other students in the class 
 

Collaboration—peer (Letter case 
issue) 

Describes the student collaboration in which the 
bug in the script involved the use of incorrect 
letter case 
 

Collaboration—students converse Describes the conversation between students in 
collaborating on game construction 
 

Commercial games—engaging Identifies the engagement quality of commercial 
game with middle school students 
 

Content in game construction Identifies the topic or theme of a game that 
relates to school subjects  
 

Course status—‘mandatory’ elective Describes the game construction class within the 
school course of study as an elective course that 
all 8th graders must take regardless of student 
choice 
 

Critical thinking in game construction Identifies the use of critical thinking skills within 
the game construction 
 

Curriculum—for game creation but 
limits code learning 

Recognizes that the game construction 
curriculum supports game creation but limits the 
text-based scripting 
 

Curriculum—modification Describes the modification of the game 
construction curriculum for students who are 
taken out of the class for tutoring 
 

Debugging issue—bracket and 
scoring with debugging for score 
overrun 

Identifies the scripting bug included in the code 
snippet that requires fixing for proper 
functioning 
 

Debugging issue—global functions 
not working; no scoring 

Identifies the scripting bug with the global 
function code snippet that does not work  
 

Debugging issue—maze not working 
and needs score count 

Identifies the scripting bug in constructing a 
maze game which involves a more complex 
procedure in development 
 

Debugging needed—door function 
fired incorrectly; Bracket problem; 

Describes the scripting bug involving incorrect 
bracket placement that fails to fire multiple 
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scoring missing (parallelism) events 
 

Debugging needed—over count and 
wrong items disappearing 

Describes the need for script debugging that is 
introduced in the original code snippet 
 

Deep-level learning needed Describes the student learning as deep-level and 
is related to authentic, procedural learning in 
game construction 
 

Design and drawing Distinguishes the use of Flash tools in creating 
digital objects for scripting 
 

Design engagement Identifies the attraction of creating digital objects 
in game construction 
 

Design experience qualifies for 
teaching 

Identifies the teachers experience in design 
rather than scripting 
 

Design motivation Describes the students’ interest and enjoyment in 
digital drawing and object design 
 

Design skills—drawing Describes the use of digital drawing skills in the 
game construction 
 

Design steps—out of order Describes the development steps that were in 
incorrect order 
 

Design work favored by the students Describes the favoring of drawing and design 
tool use in Flash over the scripting 
 

Development computer needed—
larger screen size 

Identifies the need for a larger screen computer 
for working on multiple panels 
 

Development computer needed—
motivate students 

Identifies the expectation that larger screen 
computer may motivate the students 
 

Digital Drawing (Design) skills Describes the use of digital drawing skills in the 
game construction 
 

Distracted student—answering phone Describes the how students are distracted from 
game construction by answering the classroom 
phone 
 

Distracted student—digital pedometer Describes the how students are distracted from 
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game construction by a pedometer 
 

Distracted student—not progressing Describes the how students are distracted from 
game construction and not advancing 
 

Distracted student—not compliant Describes the how students are distracted from 
game construction 
  

Distracted students—not working on 
game 

Describes the how students are distracted from 
game construction  
 

Distracted student—enters last Describes the how students are distracted from 
game construction by entering the class late 
 

Enjoys game playing Identifies the appreciation of playing digital 
games 
 

Extrinsic motivation—contest Identifies the game contest as an extrinsic 
motivator 
 

Extrinsic motivation—game awards Identifies the game contest awards as extrinsic 
motivators 
 

Extrinsic motivation—grades Identifies the grade as an extrinsic motivator 
 

Extrinsic motivation—not much for 
game awards 

Identifies the game contest as an not being 
motivating to the students 
 

Extrinsic motivation—not much for 
grades 

Identifies the grades as not being motivating 

Friends may sit together to 
collaborate 

Describes the teacher arrangement in having 
friends sit next to each other 
 

Game construction task split—
programming vs. design 

Describes the distribution of construction time 
between the scripting and design 
 

Game programming allows self-
expression 

Identifies the capacity of game scripting for self 
expression 
 

Game programming is intrinsically 
motivating 

Identifies the capacity of game scripting for 
intrinsic motivation 
 

Graphics design—time intensive Identifies the time demand for designing digital 
objects 
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Ideas—difficult Identifies the challenge of getting new ideas for 

game construction 
 

Instructional wiki Identifies the LMS in support of scripting 
 

Instructional wiki—complex 
navigation 

Identifies the LMS limitation in navigation 

Intrinsic Motivation—fulfilling Identifies the fulfilling aspect of scripting as 
motivating 
 

Intrinsic motivation—fun Identifies the fun connected to intrinsic 
motivation 
 

Intrinsic Motivation—solving 
problems 

Identifies the problem solving connected to 
intrinsic motivation 
 

Intrinsic motivation—undecided Identifies the intrinsic motivation as difficult to 
self identify 
 

Language arts involved in 
programming 

Describes the use of language arts in game 
scripting 
 

Language arts involved in 
programming—reading 
comprehension 

Describes the use of language arts, with specific 
use of reading skills, in game scripting 
 
 

Language issue—ESL students in 
class 

Identifies the potential for language challenges 
with the ESL students 
 

Learning community Identifies the learning community around game 
construction 
 

Learning community—online 
connection available but not used 

Identifies the learning community around game 
construction that extends to online but is not 
used 
 

Management of project work Describes the need to manage the game 
construction as a project 
 

Math not important Describes the teacher’s perception that 
mathematics was not involved in games 
 

Maze game—embedded movie clip Describes the script involved in a maze game 
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Minimal teacher direction Identifies the absence of teacher directed 
learning 
 

Monitoring for progress—daily 
production 

Describes the continuing aspect of the 
monitoring of the game construction 
 

Monitoring student progress—
debugging door function 

Describes the monitoring the student progress 
involving the debugging of a function 
 

Monitoring student progress—
discussion 

Describes the discussion between the teacher and 
student in the monitoring process  
 

Monitoring student progress—
encourages collaboration 

Describes the teacher encouragement for 
collaboration 
 

Monitoring student progress—code 
key control function 

Describes the teacher monitoring for key control 
scripting 
 

Monitoring student progress—
demonstrates coding proficiency 

Describes the teacher monitoring for scripting 
proficiency 
 

Monitoring student progress—mixed 
and complex 

Describes the teacher monitoring as a time 
consuming and complex 
 

Monitoring student progress—more 
collectables needed 

Describes the teacher monitoring for scripting 
more collectable objects in the game 
 

Monitoring student progress—
timeline layers work debugging 

Describes the teacher monitoring the Flash 
interface in reviewing student bugs 
 

Monitoring student progress—
reluctant student 

Describes the teacher monitoring 
 
 

Monitoring student progress—tutored 
student 

Describes the teacher monitoring the tutored 
students work 
 

Monitoring student progress—various 
screens: Flash and wiki 

Describes the teacher monitoring the student 
production in Flash and on the LMS 
 

Monitoring student progress—works 
with student 

Describes the teacher monitoring and helping the 
students in progressing on the task 
 

Monitoring student work Describes the teacher monitoring the student 
game construction 
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Monitoring progress—late work 
allowed 

Describes the monitoring and the allowance for 
late work 
 

Monitoring progress—lacks theme; 
extra ingredient timer 

Describes the teacher monitoring in reviewing 
for theme and options 
 

Most helpful—wiki Identifies the LMS as the most helpful for game 
construction 
 

Motivated students—focused Describes the focus on scripting by motivated 
students 
 

Motivation—intrinsic Describes the intrinsic motivation in game 
scripting 
 

Motivation—game completions Identifies the motivation in game scripting 
completion 
 

Motivation—grades Identifies the motivation in game scripting 
involving grades 
 

Motivation—intrinsic challenge Identifies the motivation in game scripting as 
intrinsic challenges 
 

Motivation—not all students Identifies that not all students were motivated in 
game scripting  

Motivation—mixed Identifies the motivation in game scripting as 
mixed experience 
 

Motivation—parent and teachers Identifies the motivation in game scripting from 
the parents 
 

Motivation—playing games Identifies the motivation in game playing 
 

Movie Clip—production Describes the digital object production for 
scripting 
 

Needs teaching assistant—monitor 
work 

Identifies the teacher need for assistance in 
monitoring student work 
 

Not interested in technology work Identifies the reluctance to engage in technology 
work 
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Online support Describes the support structure for helping 
students in game construction 
 

Open-ended work—difficult monitor 
and grade 

Describes the challenge of monitoring and 
grading student work in the open-ended 
environment 
 

Peer support Describes the support provided by peers in game 
scripting 
 

Plan for code memorization Describes the plan for improving scripting 
capacity 
 

Plan game activity Describes the planning step for game scripting 
 

Planning required Describes the need for planning a game 
development project 
 

Play to learn activity—before starting 
on game 

Describes the initial activity in preparing to 
construct a game 
 

Problem solving—compelling Identifies the problem solving aspect of the 
scripting as compelling 
 

Programming games—good feeling Describes the positive feelings perception of 
scripting  
 

Programming issue—button instance 
name and encapsulation 

Describes the debugging issues with the button 
code involved with script bracketing 
 

Programming resources—wiki Describes the important scripting resource as the 
LMS 
 

Programming support—teacher Describes the important scripting resource as the 
teacher 
 

Programming support—wiki and 
teacher 

Describes the important scripting resource as the 
LMS and teacher 
 

Progress bars—green is good 
progress 

Describes the LMS monitoring system of green 
bars showing completion 
 

Project-based learning Describes the project-based learning in the game 
scripting  
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Project-based learning—student 
centered 

Describes the project-based learning as student 
centered work 
 

Prototype storyboard production Describes the planning step of the game 
construction 
 

Quiet period Describes the quiet period of time in during the 
first 10 minutes of class 
 

Reluctant student—distracted  Describes students reluctant to script through 
distractions 
 

Reluctant student—sleeping Describes students reluctant to script and 
sleeping 
 

Reluctant students arrive late Describes students reluctant to script as arriving 
to class late 
 

Reluctant student—not progressing Describes students reluctant to script as not 
progressing in their game 
 

Research skills—critical reading 
skills 

Describes the need for online research skills 
along with reading comprehension  
 

Research skills—important Describes the need for online research skills in 
game construction 
 

Resource support—help center Identifies the resources for support of scripting 
from the LMS help center 
 

Resources support programming Identifies the resources for the support of 
scripting 
 

Resources support programming—
self 

Identifies the resources for the support of 
scripting from the individual student 
 

Resource support programming—
wiki 

Identifies the resources for the support of 
scripting from the LMS 
 

Resources support programming—
wiki and teacher 

Identifies the resources for the support of 
scripting from the LMS and the teacher 
 

Resources support programming— Identifies the resources for the support of 
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wiki, teacher and self scripting from the LMS, the teacher and self 
 

Resources needed—computers Identifies the needed resources as computers 
 

Resources needed—furniture Identifies the needed resources as furniture 
 

Resources needed—software Identifies the needed resources as software 
 

Science involved in game Identifies science as possibly being involved in 
the game 
 

Science—not in programming Identifies science as not being involved in the 
scripting 
 

Skill perception—nascent Describes the perception of scripting skill as 
novice 
 

Software interface complexity Describes the challenge of using the Flash 
interface for game construction 
 

Social studies—not connected to 
content classes 

Identifies the social studies theme as not 
connected with the student content classes 
 

Social studies—not in programming Identifies social studies as not being involved in 
the scripting 
 

Social studies—topic of research Identifies social studies as being involved in the 
theme of the game for research 
 

Social studies involved in game Identifies social studies as being involved in the 
theme of the game 
 

Social studies theme Describes the theme content involved in the 
games 
 

Social engagement—distractions Describes the social engagement in the class 
through conversations and distracts from 
scripting 
 

Social interaction—changing seats Describes the social engagement and the need to 
change seating 
 

Social interaction—distracted 
students 

Describes the social engagement as a distraction 
from the game construction 
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Social interaction—distracted 
students (argue) 

Describes the social engagement and the 
distraction due to arguing 
 

Social interaction—playing Describes the social engagement in students 
playing 
 

Social interaction—students enter 
class 

Describes the social engagement when the enter 
the classroom 
 

Social interaction—teacher with 
student 

Describes the social engagement between the 
teacher and student 
 

Social interaction—work on game Describes the social engagement as they work on 
the game 
 

Social studies—not in programming Identifies social studies as not being involved in 
the scripting 
 

Some groups—better behavior Identifies some student groups as having better 
behavior in the class 
 

Stepwise development Describes the step-by-step process of game 
construction 
 

Student begin work Identifies the beginning tasks of game scripting 
 

Student behavior—important Describes the emphasis on student behavior in 
the class 
 

Student centered work Describes the student centered aspect of game 
scripting 
 

Student centered work support Describes the support for the student centered 
aspect of game scripting 
 

Student centered work—students 
need directions 

Describes the student need for directions in game 
scripting 
 

Student centered work—10% excel; 
80% are able; and 10% are unable 

Identifies the motivation in student centered 
work as statistical distribution as leveled 
 

Student code problem-solving—
debugging 

Describes the problem solving in debugging 
scripts 
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Student expectations—teacher 
debugging 

Identifies the student expectation to have the 
teacher debug their game 
 

Student focused on game production Identifies the student intense focus on working 
on the game construction 
 

Student focused—design objects Identifies the student intense focus on working 
on designing objects 
 

Student focused—maze code Identifies the student intense focus on working 
on a maze script 
 

Student head on desk—distracted 
student 

Describes the student distracted from scripting 
by putting head on desk 
 

Student leaves the classroom—ESL 
testing 

Describes the students taken from the class for 
ESL state testing 
 

Student leaves classroom—tutoring Describes the students being taken from the class 
for tutoring 
 

Student needs help—disorganized 
text and missing brackets 

Describes the student need to debug the script 
but is challenged by the disorganization 
 

Student needs help—transferring the 
code from one axis to the next 

Describes a bug issue with the student needing to 
understand the code and geometry 
 

Student motivation—artistic drive Describes the student motivation in relation to 
the artistic disposition 
 

Student motivation—focused Describes the student motivation in relation to 
the focus 
 

Student motivation—intelligence Describes the student motivation as related to 
intelligence 
 

Student motivation—music students Describes the student motivation as related to 
music students 
 

Student motivation—study skills Describes the student motivation as related to 
study skill 
 

Student motivation—unknown Describes the student motivation as 
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imperceptible 
 

Student motivation change over 
time—success adds to motivation 

Describes the student motivation as changing 
over time with success as a motivator 
 

Student plays game—distracted 
student 

Describes the student’s distraction by playing 
games rather than scripting their game 
 

Student progress—advanced Describes the student progress with advanced 
level student 
 

Student progress—constant 
monitoring 

Describes the need to continuously monitor 
student progress 
 

Student reluctant to review 
direction—prefers direct help 

Describes the student reluctance to read 
directions and view instructional videos 
 

Student requests help from teacher Describes the student support through requesting 
the teacher’s help 
 

Student requests help—transfer of 
code across both axis 

Describes the student support through requesting 
help on debugging 
 

Student support—modeling the 
debugging process 

Describes the student support through modeling 
of debugging 
 

Student work on games—design is 
most prevalent 

Describe the student work on the design panel in 
Flash as a common occurrence 
  

Students appear unaware of required 
work 

Describes the student response to teacher 
announcement of required task completion 
 

Students arrive late Describes the distraction from game construction 
in arrive late to class 
 

Students choose laptops and move to 
their seat 

Describes student search for preferred laptop 
before going to their seat at the beginning of 
class 
 

Students collaborate  Describes the student collaboration in game 
construction 
 

Students—distracted Describes the students who were not focused on 
their game task 
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Students distracted—teacher 
presentation 

Describes the students distracted when the 
teacher was presenting a lesson 
 

Students find games not matching 
commercial game 

Describes the perception that students may find 
less value in their games in comparison to the 
commercial games  
 

Students in P.E. for testing Describes the absence of students who are testing 
outside of class 
 

Students gain self-efficacy Identifies the scripting support of student 
perception of self-efficacy as an empowering 
activity 
 

Students leave class—P.E. testing Describes the students taken from the classroom 
for outside testing 
 

Suggests different learning—copy 
and paste not effective 

Identifies the teacher’s suggestion different 
scripting skill development rather than copy-
paste 
 

Suggests different learning—
discussion of code 

Identifies the teacher’s suggestion on how to 
improve scripting skill development by 
discussing code 
 

Suggests different learning—hand 
write code snippets 

Identifies the teacher’s suggestion on how to 
improve scripting skill development by 
handwriting code 
 

Suggests different learning—self 
practice in memorizing code 

Identifies the teacher’s suggestion on how to 
improve scripting skill development by 
memorizing code 
 

Teacher announcement—contest Describes the teacher’s telling the student of the 
contest 
 

Teacher announces required work—
game loop 

Describes the teacher’s telling the student of the 
required scripting in game loop function 
 

Teacher announces work— key 
control 

Describes the teacher’s telling the student of the 
required scripting in directional key function 
 

Teacher direction—redirects reluctant Describes the teacher’s redirection of student for 
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student on-task behavior 
 

Teacher directions—save work Describes the teacher’s directions on uploading 
to the LMS 
 

Teacher directions—contest Describes the teacher’s explanation of the game 
contest 
 

Teacher directs student—wake up Describes the teacher’s directions to wake up 
 

Teacher directs student—missing 
code 

Describes the teacher’s direct guidance of 
student scripting 
 

Teacher emphasizes theme 
(educational) 

Describes the teacher’s highlighting the 
importance of the game theme in being 
educational 
 

Teacher expectations—minimal code 
literacy 

Describes the teacher’s expectation of scripting 
literacy 
 

Teacher explains grading Describes the teacher’s game grading process 
 

Teacher feedback—positive Describes the teacher’s positive feedback to 
students 
 

Teacher instruction—character design Describes the teacher’s design of game 
characters 
 

Teacher models work—reluctant 
student 

Describes the teacher’s attempt to scaffold the 
development through models the process 
 

Teacher monitoring—individual 
students 

Describes the teacher’s monitoring of project 
progress with individual students 
 

Teacher presents lesson Describes the teacher lead lesson 
 

Teacher provides student with snack Describes how the teacher provided snacks for 
the students  
 

Teacher redirects distracted student Describes the teacher actively redirecting 
students  
 

Teacher relates to student learning Describes the teacher understanding of the 
student learning needs 
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Teacher training—weekend 
workshop 

Describes the teacher preparation 
 
 

Teacher written instructions on 
whiteboard 

Describes the game construction tasks written on 
the whiteboard 
 

Teaching—difficult Describes the classroom instruction as 
challenging 
 

Teaching–-not direct Describes the classroom instructional pattern in 
which the student were self-led in the game 
construction project 
 

Technical issue—distracting learners Identifies the delay of scripting when the 
students are distracted 
 

Technical issue—battery chargers 
limited 

Identifies the delay of scripting when the 
computers had insufficient chargers 
 

Technical issue—computer not 
working 

Identifies the delay of scripting when a computer 
is not working 
 

Technical issue—connectivity to Wi-
Fi 

Identifies the delay of scripting when the lose 
wireless connection 
 

Technical issue—login lost Identifies the delay of scripting when a student 
forgets the password 
 

Technical issue—student repairs Describes the need for students to repair 
computers 
 

Technical issue—resolved Describes the student resolution of a technical 
issue with the computer 
 

Technical issue—switching 
computers 

Describes the limitations of the computers in the 
classroom in which student delay work and have 
to change to a working computer 
 

Technical requirement—telephone Describes the use of the telephone to reset 
connectivity with the student computers 
 

Technology issue—non-working 
computers 

Describes the limitations of the computers in the 
classroom 
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Technology learning—image-editing 
software 

Identifies the tools for manipulation of digital 
images in Flash 
 

Technology resource Describes infrastructure that support the game 
scripting environment 
 

Technology skills development Describes the development of technology skills 
in game construction 
 

Technology teacher experience—
animation work in Flash 

Describes the teachers experience with Flash 
software 
 

Technology teacher experience—
graphic designer 

Describes the teachers experience in graphic 
design 
 

Technology teacher experience—not 
coding 

Describes the teachers lack of experience in 
teaching game scripting 
 

Technology teacher experience—
prior year 

Describes the teachers experience in teaching 
game scripting 
 

Text-based literacy important for 
other tasks 

Identifies the importance of text-based language 
arts skills for game scripting 
 

Timeline and layer complex Describes the complexity of the Flash 
development involving a complex interfaces 
 

Tool interface—important learning Identifies the importance of learning the Flash 
software tool interface for game construction 
 

Tutorial students—modified grade Describes the removal of students from the 
classroom and the modification of their grade 
 

Tutorial students—modified 
instructions 

Describes the removal of students from the 
classroom and the modification of required 
scripting work 
 

Tutorial students—unable to work on 
game 

Describes the removal of students from the 
classroom for test-prep tutoring  
 

Tutorial video—not helpful Identifies the limited functionality of the LMS 
with unhelpful tutorial videos 
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Wiki access—challenge Identifies the limited functionality of the LMS 
and challenged the students  
 

Wiki navigation—challenging Identifies the limited functionality of the LMS 
with difficult navigation function 
 

Wiki monitoring system—not 
effective 

Identifies the limited functionality of the LMS 
for monitoring the students’ work 
 

Wiki progress system—may be 
hacked 

Identifies the progress bar on LMS as vulnerable 
to student manipulation 
 

Wiki resource—helpful in teaching Identifies the usefulness of the LMS in scripting 
 

Wiki resource—not engaging Identifies an LMS usability issue in appeal to the 
students 
 

Wiki support—not on project page Identifies an LMS usability issue with layout and 
navigation 
 

Wiki support—navigation difficult 
for students 

Describes the difficulty of using the LMS wiki 
for finding specific tutorial and code snippets 
 

Wiki uploads—essential function Describes the student’s required task in saving 
their game files to the LMS 
 

Written instructions on whiteboard The required student tasks were written on the 
classroom whiteboard by the teacher 
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Glossary 

Chase code: code script that causes the enemy object to move toward the player object in 
chasing and creating a negative score or game loss, if the player is caught. 
 
Code: computing program instruction in a specific language. 
 
Coding: the process of assigning a code.  
 
Code scripts: sections of text-based code segments.  
 
Collectable: digital objects that are collected in the game by clicking or by touching it 
with the player object. 
 
Conditional: words such as ‘if’ ‘else’ denote conditional statement determined and as 
user interaction. 
 
ELL: English Language Learning describes students whose formative (home) language is 
other than English and may require language support in school.  
 
ESL: English as a Second Language describes students whose formative (home) language 
is other than English and may require language support in school. This term has been 
deprecated by the state but is used in schools. 
 
Enemies: digital objects that chase the player or hero of the game for negative points or 
game loss. 
 
False: code command designating the related statement as ‘not true.’ 
 
Fire: the program command is executed or played. 
 
Instantiate: the process of naming a digital object for dynamic interaction with code in 
ActionScript. 
 
MovieClip: Flash software instance identification of objects for instantiation and 
connecting to the actions scripted in the code panel. 
 
Object: a digital drawing or design 
 
Parse: analyze (a string or text) into logical syntactic components, typically in order to 
test conformability to a logical grammar. 
 
PLL: program language learner referring to individuals learning to program in a given 
programming language. 
 



 

276 

 

Programming: coding in text-based scripts. 
 
Scripting: text-based programming 
 
Text-based: using only letters, numbers, and related symbols in forming code statements 
and functions. 
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