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Abstract: The present study addresses the lack of a theoretical framework for the integration of 
technology in music teaching and learning, and explores, within the framework of Technological 
Pedagogical Content Knowledge the importance of affect in instructional design. The authors 
propose a set of music-specific design principles based on the TPCK framework while identifying 
the interrelations among musical content, emotions, and technology. The design guidelines were 
tested in an empirical investigation and statistically significant differences were found between the 
control and the experimental groups in favor of the experimental group. Further investigation is 
necessary to test the effectiveness of the proposed design principles. Including affect in the design 
process is a complicated and mostly unchartered area, and, thus, further research toward this 
direction is fully justified. Through the inclusion of affect in the learning design, the research has 
practical and theoretical significance as it addresses a gap in both the TPCK/ TPACK and music 
education literature.  

 
 

Introduction 
 

Over the past two decades, many studies have emphasized the role of technology in transforming the 
teaching of composition, listening, and performing in music teaching. However, current teacher practice does not 
really demonstrate technology’s efficacy in facilitating real musical experiences and powerful pedagogical strategies 
for the subject-matter of music (Bauer, 2014; Savage, 2007, 2010; Webster, 2007). At present, technology is not 
extensively used in music teaching, and, often, it does not serve the needs and objectives of music education 
(Swanwick, 2011; Bauer, 2014). Most teachers use technology for viewing music clips from YouTube, multimedia 
presentations, or, for administrative purposes, such as, creating handouts, making musical scores for rehearsals, and 
recording students’ musical activities (Bauer, 2014). According to several authors, limited technology integration in 
music instruction may be attributed to teachers’ insufficient knowledge in music technology software and their 
affordances, conceptual bases, principles, and design methodologies for integrating technology in music teaching 
(Bauer, 2014; Savage, 2007; Webster, 2007). 

About fifteen years ago, Technological Pedagogical Content Knowledge (TPCK or TPACK), a theoretical 
framework for guiding technology integration in teaching and learning, has been proposed by educational 
researchers to remedy for the lack of such theories (Angeli and Valanides, 2009, 2013, 2015; Mishra and Koehler, 
2006; Niess, 2011). This study adopts the TPCK model of Angeli and Valanides (2009, 2013) in order to examine 
domain-specific aspects of the model within the field of music education. The authors acknowledge that the 
emphasis of the research related to TPCK so far has had a focus on the cognitive domain of learning, although, at the 
same time, they recognize that the affective domain has been severely overlooked. Consequently, the researchers in 
this study aim to further develop the work reported by Angeli and Valanides (2009, 2013) by proposing instructional 
design guidelines that deal with the importance of affect in the learning design and uncover relationships among 
emotions, musical content, tools, and pedagogy. It is noted that in this study, the terms affect and emotions are used 
interchangeably.  

The contribution of this research has both theoretical and practical significance, because it explores the 
undetermined relations of cognition and affect in technology-enhanced learning, and, extends the existing TPCK 
instructional design guidelines with specific design principles that address both the cognitive and the affective 
domains of learning. 
 
 



 

Background 
Technological Pedagogical Content Knowledge  
 

The researchers who introduced the TPCK as a framework for guiding technology integration in teaching 
used Shulman’s ideas (1986) about Pedagogical Content Knowledge (PCK) as a theoretical basis for developing 
TPCK (Angeli, Valanides, and Christodoulou, 2016). Despite their common origin, there are different models of 
TPCK proposed in the literature, each having a different concentration (i.e., a concentration on practice, 
instructional design, context, etc.) and theoretical interpretation about the nature and development of TPCK (e.g., 
Angeli and Valanides, 2009; Mishra and Koehler, 2006; Niess, 2011). 

The model proposed by Angeli and Valanides (2009, 2013) has a focus on instructional design and consists 
of five knowledge bases, namely, technology, pedagogy, content, context, and prior knowledge and conceptions of 
learners. The model views TPCK as a novel body of knowledge derived from the interaction and contribution of the 
five knowledge bases. The work of Angeli and Valanides (2009) diverges from the work of others in that it links 
TPCK theory with practice through a set of clear instructional design guidelines for designing technology-enhanced 
learning. These principles are as follows:  

1. Identify content for which technology integration can have an added value, i.e., topics that students have 
difficulties in grasping or teachers have difficulties in presenting/teaching. 

2. Identify representations for transforming the content to be taught or learned into more understandable 
forms that are not possible to implement without technology. 

3. Identify teaching methods that are impossible or difficult to implement with traditional means and without 
technology. 

4. Select appropriate tools with the right set of affordances. 
5. Design and develop learner-centered activities for integrating technology in the classroom. 

In addition to the instructional design principles, Angeli and Valanides (2013) proposed Technology 
Mapping as an instructional design approach for guiding technology integration into the learning design and 
developing teachers’ TPCK. According to Figure 1, mapping indicates a method of detecting associations between 
the affordances of a tool, content, pedagogy, and learners’ content-related difficulties during designing lessons with 
technology (Angeli and Valanides, 2009, 2013; Ioannou and Angeli, 2013). The outcome of the mapping process, as 
shown in Figure 1, is the transformation of the content to be taught in to more teachable forms. This is the essence of 
the TPCK theory and Technology Mapping as proposed by Angeli and Valanides (2009). According to the 
Technology Mapping process teachers start their lesson designs by identifying topics that are challenging to teach or  

 

 
Figure 1: Technology Mapping (adopted from Angeli and Valanides, 2013) 



 

difficult to grasp. Then, they define the content to teach and the objectives taking into consideration students’ related 
misconceptions. The design process continues by seeking effective representations for transforming the content to 
teach in ways that will help students and teachers overcome the teaching and learning problems that have been 
previously identified. While thinking about appropriate representations for transforming the content, teachers search 
for appropriate technological tools to use in order to realize their lesson designs.  

Recently, various researchers pointed to the need for understanding domain-specific aspects of TPCK 
including the role of affect in the design of technology-enhanced teaching (Voogt, Fisser, Pareja Roblin, Tondeur, 
and van Braak, 2013; Angeli, Valanides and Christodoulou, 2016; Chai, Chin, Koh, and Tan, 2013). Previously, 
subject-specific TPCK studies have been undertaken in domains in which affect was not regarded as an essential 
component, including science (Jimoyiannis, 2010), mathematics (Niess, 2011), geography (Doering and Veletsianos, 
2007), Chinese language (Chai et al., 2013), and computer science (Ιοannou and Angeli, 2013). This gap may be 
related to the fact that the general TPCK framework is in essence a cognitive model that does not provide guidance 
in integrating affect or associating cognition and emotions in technology-enhanced learning. Accordingly, the 
authors herein took on the general TPCK instructional design principles proposed by Angeli and Valanides (2009) 
and the Technology Mapping model as shown in Figure 1, and used them in a series of design-based activities 
within the domain of music, aiming at expanding them so that affect would become a major component in the 
instructional design process.  

 
 

Music Pedagogy: Requirements, Problems and the Inclusion of Affect 
 

Most music curricula in the western world require that students become able to compose, perform, and 
demonstrate musical understanding during listening (Swanwick, 2011; Paynter, 1992). A comparison among music 
curricula across countries reveals similar aims and standards concerning the development of skills, techniques, and 
knowledge in these three core activities (see for example the National Association for Music Education in the USA, 
the National Curriculum in England, and the Australian Curriculum). However, based on the literature, student 
views of school music become increasingly negative, while their enthusiasm, enjoyment, and engagement decreases 
dramatically as they grow older (Boal-Palheiros and Hargreaves, 2001; Savage, 2007; Hallam, 2011).  

The fact that music unfolds in time along with its abstract nature causes students to be inattentive during 
listening and analysis activities, while personal preferences in certain musical styles have also a negative impact on 
student receptiveness and concentration (Swanwick, 2011; Todd and Mishra, 2013). In addition, students have 
problems in recognizing, remembering, and comparing musical characteristics, structures and forms, and, in 
describing and reflecting critically on music (Todd and Mishra, 2013; Dunn, 2008; Tan and Kelly, 2004).  

The implementation of creative activities is even more problematic, because most students are not able to 
read or notate their compositions relying solely on acoustical memory. Thus, they cannot receive substantial 
feedback or retain, revise, and extend musical ideas during subsequent lessons (Freedman, 2013). Furthermore, 
students’ imaginative and expressive use of musical materials is directly related to their limited musical training 
(Burnard and Younker, 2004).  From the teachers’ perspective, composition is regarded as the most challenging. 
Teachers report problems in designing and teaching creative activities that stimulate both creative thinking and 
music learning, and acknowledge lack of knowledge in composition and/or pedagogies for managing creativity in 
music classrooms (Βauer, 2014; Coulson and Burke, 2013; Dogani, 2004).  

Apart from the variety of skills required and the difficulties in teaching and carrying out music tasks, 
researchers assert that classroom activities often are not meaningful or related to students’ out of school musical 
endeavors and interests. For this reason, some researchers propose offering activities that resemble the musical 
experiences students come across in informal settings, including online collaborative music making (Savage, 2010; 
Green, 2007). Other researchers argue that enthusiasm and motivation will increase by shifting the emphasis from 
the development of skills to understanding the role of emotion in music (Hallam, 2011; Dogani, 2004).  

Due to the power of music to influence feelings, people listen to music to modify moods or relieve 
emotions, relate their current emotional state, have a good time, or cheer themselves (Juslin and Sloboda, 2011). 
Moreover, emotions influence and shape all aspects of music making. Musicians use musical materials and form to 
express, communicate, and evoke emotions. A true musical experience (including listening, performing, and 
composing), therefore, must not disconnect the understanding of music’s cognitive aspects (musical characteristics) 
from the discovery of its emotional effects and expressive character (affect) (Paynter, 1992; Swanwick, 2011). 
 In spite of the great significance of affect in music, there is currently a lack of research studies that guide 
the integration of affect in music activities or address issues of self-expression and emotion in children’s 
compositions (Hallam, 2011; Dogani, 2004). Hallam (2011) proposed a model suggesting that by encouraging 



 

communication of emotions, feelings, and identity, creating positive emotional experiences, enjoyment, and personal 
fulfillment, through composing, performing, or interpreting music, will increase engagement and impact learning 
and attainment in music.  

Equally important to the focus of emotion in education is the knowledge about the nature of musically 
induced emotions. Zentner, Grandjean, and Scherer (2008), were the first to carry a systematic and empirically 
founded research on the taxonomy of musically induced emotions. Taking into consideration the nature of music-
evoked emotions and how they differ from everyday non-musical emotions, Zentner et al. (2008) introduced the 
Geneva Emotional Music Scale (GEMS), a domain-specific model for measuring and classifying musically induced 
emotions. The GEMS contains 45 emotion labels, which are grouped into 9 categories or emotional scales. These 
emotive states were consistently chosen by listeners to describe emotions felt during multiple studies.  
 
 
Teaching music composition and listening-and-analysis with technology 
 

Currently, the two dominant approaches to composition using technology are the traditional approach that 
uses musical notation or sequencing programs, and the contemporary that uses digital audio applications and music 
production software (Bauer, 2014). Online music collaboration sites and associated tools that can be used locally or 
over a network (e.g., www.cocompose.com, www.kompoz.com, DigitalMusician.net, explodingart.com/jam2jam, 
www.soundcloud.com, etc.) allow young people to manipulate sound, create and upload their own music, or explore 
and remix music of others. These types of experiences encouraged researchers to suggest that such informal 
approaches have the potential to transform music education (Brown and Dillon, 2007; Gall and Breeze, 2008).  

Associated music technologies, including MP3 files, DJ remixing software, loop-based music composition 
tools that use ready-made pieces of music, and generative algorithms, do not require classical music training and are 
appealing to young people who use it extensively in their free time (Crow, 2006). Although these and other similar 
approaches involve the manipulation of some musical parameters, such as, form, tempo, dynamics, and others, they 
were criticized for implicating a rather narrow breadth of concepts and musical styles, not developing in-depth 
understanding about structure, form, and musical materials, and for producing long, effortless, mechanized, 
unimaginative and inexpressive music (Crow, 2006; Swanwick, 2011; Savage, 2007). Thus, some authors proposed 
using these technologies at an introductory stage and then moving on to approaches that allow for more creative 
thinking and implicate a wider range of musical materials (Bauer, 2014; Freedman, 2013). 

Processes of composition using music notation or sequencing software were investigated in another body of 
studies. According to research evidence, due to their instant playback feature, these technologies facilitate the 
development of musical knowledge and literacy, and enable students who do not understand music notation to fully 
participate in the creative process. They allow students to create, review, edit, extend, save musical ideas, and, share 
with others for feedback (Savage, 2010; Wise, Greenwood, and Davis, 2011; Breeze, 2011; Freedman, 2013).  

Publications related to the teaching of algorithmic and electroacoustic composition are rare and usually 
propose creative strategies, which have not been implemented and accessed in secondary classrooms (Brown and 
Dillon, 2007; Field, 2007). Savage and Challis (2001) reported three case studies in secondary education on 
electroacoustic compositions using software such as Digital Performer, ProTools, and Metasynth. These studies 
supported that the electroacoustic approach to composition provided a clear and structured compositional process 
and facilitated original and powerful artistic products, while engaging students with sounds and reinforcing their 
work through the use of technology. However, because such composition approaches require either programming 
skills (algorithmic composition) or knowledge of specific sound processing applications their implementation in 
secondary education classrooms is not very common.                                                                                        

Listening maps are iconic representations of musical works that are used in music education as a way to 
guide students’ concentration to important elements and changes of the music. Their aim is to assist listeners 
identify musical characteristics, observe contrasts, and understand the underlying meanings of a piece (Kassner, 
2007). Animated maps have a noteworthy improvement over static maps in that they represent musical events and 
visualize concepts while the music is playing. In addition, they captivate students’ interest via attractive graphics, 
icons, cartoons, line drawings, and color changes (Kassner, 2007). Investigations of listening guides in teaching and 
learning offer associated teaching approaches and report deeper understanding and improvement in students’ 
descriptions of musical works (Kerchner, 2013; Dunn, 2008; Gromko and Russel, 2002).  Yet, there is a lack of 
research that explores the use of animated and interactive listening maps with respect to affective responses. 
  



 

A Design Methodology for Investigating TPCK Through the Domain of Music: The 
Importance of Affect 
 

In order to better investigate how the Technology Mapping model, shown in Figure 1, could be expanded, 
the authors adopted the Geneva Emotional Music Scale (Zentner et al., 2008) and the model of Hallam (2011), 
aiming at exploring how emotions could be incorporated in the learning design process and at guiding the teaching 
of affect in music lessons more effectively. The Geneva Emotional Music Scale was used in student handouts to 
help learners describe more accurately the emotions induced during listening activities. Hallan’s (2011) model was 
used as a guide for integrating opportunities to communicate and express emotions through student compositions 
and during listening activities.    

In developing the design methodology, the authors first invested efforts in understanding the interplay 
between technology, music, and affect, as proposed by the original Technology Mapping model shown in Figure 3, 
and, consequently, devised a set of instructional design principles to guide systematically the design of learning 
activities in music taking into consideration affect.  

In more detail, as shown in Figure 2, the process begins with a listening excerpt during which students identify 
emotions expressed or induced without having any visual stimuli. Then, technological tools are used to support 
visualizations and explorations of the cognitive aspects of music, i.e., concepts and constructs, such as musical 
instruments, motives (the smallest structural unit possessing thematic identity), phrases, sections, modes (any set of 
musical notes ordered by pitch), melodic motion (the movement of successive notes in a melody), and dynamics 
(loudness). Musical knowledge is presented through animated and interactive listening maps, and experimentations 
with musical concepts using notation software. Along with supporting music learning, transformations and 
experimentations with technology can also promote understanding of how specific musical elements and their 
contrasting uses or combinations of elements influence mood(s) in different musical contexts. As soon as learning 
and exploration of musical materials is completed, students are prompted to create a short composition using 
technology that will convey a mood or a feeling, and, are guided to make decisions about how to use musical 
elements and structural devices to achieve the desired emotion.  

In the process just described, there are interactions taking place between musical content, emotions, and 
technology. These interactions are denoted in Figure 3. While transformations of musical content facilitate learning, 
manipulations of materials with technology influence instant changes in moods or feelings enabling the development 
of relations among emotional and cognitive aspects of music. Furthermore, technology’s resources and affordances, 
including combinations of sounds, instrument lines, control of materials and constructs, and instant and accurate 
playback, facilitate the generation of new emotions and ideas during the creative process and help in communicating 
them more effectively. 

The research procedures as illustrated in Figures 2 and 3 constitute an advancement of the instructional design 
procedures depicted in the Technology Mapping approach shown in Figure 1. The new procedures situate the 
Technology Mapping model in the domain of music, and show the interrelations among technology, musical   
 

 
 

 
 
 
 
 
 

 
 
 

 
 
 
 

 
 

Figure 2: Musical Concepts, Technological Transformations, and Emotions. 
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elements, and affect. Based on these procedures, the original Technology Mapping model was expanded as depicted 
in Figure 4 to include instructional design guidelines about affect.  

 
Figure 3: Interactions among Musical Content, Emotions, and Technology  

 
Accordingly, based on the processes described in Figures 2, 3, and 4, the authors were able to derive a new 

set of design guidelines that extend the second and third instructional design guidelines proposed by Angeli and 
Valanides (2009, 2013), and situate the design competencies of the TPCK theory in the teaching of music and affect. 
The new design guidelines include: 

1. Use affect (emotion elicited from a musical excerpt) to motivate students to engage in analysis and exploration 
of musical excerpts and related concepts.  
1.1. Ask students to identify emotion(s) felt or expressed by the music and write it/them on their handout 
without having any visual stimuli.  

2. Use technology to help visualize, explore, and support understanding of the cognitive aspects of music 
(structures and elements) according to curricular objectives, such as melodic contour, dynamics, melodic 
motives, ostinato, phrases, sections, etc. 
2.1.  Present an interactive/animated listening map of a short musical excerpt. 

2.1.1. Students, working in dyads, explore the animation’s resources and complete short questions on their 
handout. They are also provided with a printed version of the map. 

2.2.  Alternatively, play reductions of musical excerpts using a notation software, and/or provide different 
representations of concepts using the affordances of the software (i.e., piano-roll editor view, mixer, 
palette). 
2.2.1. Students identify contrasting or different treatment of musical materials and complete very short 

questions. 
3. Use the different transformations that become possible with the affordances of technology to relate cognitive 

and emotional aspects, i.e., understand how musical elements influence emotion induction (affect).  
3.1.  Discuss which musical or structural elements most likely affected the emotions identified earlier (design 

principle 1), or, how the mood might change if these elements change.   
3.2.  Use a notation file that has been prepared before the lesson, and have students (a) experiment with 

contrasting dimensions of a musical element in order to understand how a change of feeling or mood can be 
induced, and/or (b) apply the new device or element in a short task using a semi-completed template file so 
that students can become more familiar with technical, cognitive and affective aspects of a particular 
concept or combination of two-three concepts (i.e., soft vs loud dynamics, thin vs thicker texture, ascending 
vs descending melody, conjunct or disjunct melody, etc.). 

4. Prompt students to create musical compositions with emotions in order to express or communicate feelings and 
mood, using elements and structural devices explored in the unit.  
4.1. Use a template composition file and provide a handout with restrictions and guiding questions about the 

treatment of musical characteristics explored in the unit. 
5. Repeat steps 1-4 to teach new concepts, gradually engaging students in more musically and emotionally 

coherent and technically informed compositions. 
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Figure 4: Expanded Technology Mapping Model 

 
The instructional design principles presented here are directly applicable to any tonal piece of music, pop or 

rock song, jazz, folk/traditional or art music (often referred to as “classical”), because musical elements (such as 
rhythm, tempo, pitch, melody, harmony, etc.) and building blocks or structures (such as motifs, phrases, periods, and 
musical forms) exist in all of these styles or genres. However, specific software for creating certain “non-classical” 
genres of music (e.g., electroacoustic composition) should be explored in terms of Technology Mapping in order to 
clarify related teaching strategies, compositional approaches for making a particular genre of music (e.g., recording, 
processing and mixing raw sounds), pedagogical affordances, musical materials and concepts that need to be 
visualized, taught and explored. In any case, the idea of associating musical concepts/materials and constructs with 
emotions should be applicable in “non-classical” music styles, including electroacoustic music. 



 

Empirical Findings 
 

The new set of design principles were tested with 334 8th and 9th grade students. The students belonged to 
14 intact classes in four different middle schools. The 14 classes were assigned to two groups, namely, experimental 
and control. There were 133 students in the control group and 201 students in the experimental group.    

Students in both groups were engaged in an 80-minute lesson that was completed in two 40-minute 
meetings. Through the designed activities students were guided to experiment with the concepts of tempo (i.e., the 
speed of the music), major-minor mode, ostinato, repetition of motives in a sequence, and manipulation of motives, 
including shifting them at lower or higher pitch, and discover how these elements in the musical structure 
contributed to the perceived emotions. Below we are presenting preliminary results concerning tempo. The concept 
of tempo was examined in an activity that presented not only its cognitive aspect but also the interactive effects of 
tempo and mode in relation to the emotion evoked. This practice is grounded on empirical studies about emotional 
responses (Gabrielsson and Lindström, 2010; Webster and Weir, 2005).  These studies aimed in finding which 
factors contributed to the perceived emotional expression and which emotions could be reliably expressed.  

During the lesson, students in the experimental group experimented with tempo using the notation program 
MuseScore, and, a file containing a melancholic folk song in A Minor set at a slow tempo (70bpm). After listening 
to the slow version of the song, students were guided to open the Play Panel from the Display Menu (see Figure 5), 
set the tempo slider at 130bpm, and listen to the song again. While experiencing a happier mood, despite the minor 
mode of the music, students were prompted to write on their handouts their opinion about how changes in tempo 
induced different feelings. In addition they were asked to provide their own definition of the term tempo, which they 
shared in class. Accordingly, students in the control group were engaged in traditional practices with real 
instruments to understand tempo and had the opportunity to listen to all the examples (e.g., fast and slow versions of 
the song) while completing their handouts, but without experimenting with the software. 
 

 
Figure 5: MuseScore Display Menu (left) and Play Pannel (right) 

 
Students’ performance was assessed with a pretest that was later administered also as a posttest and a 

delayed test. Specifically, students were provided with five different meanings of the term tempo in the form of a 
multiple-choice question, and were asked to identify the correct meaning. In addition to the cognitive question about 
tempo, students were given a question with emotional content for the same concept.  In this question, students had to 
specify two feelings that could be evoked when a song in minor mode with conjunct (i.e., stepwise) movement was 
played at a slow tempo and a fast tempo respectively. The pretest was administered a week before the intervention, 
the immediate posttest took place at the end of the second 40-minute session (during which the related activity took 
place), and the delayed posttest a week after the posttest.  
 The authors herein present the findings for the emotional aspect of tempo. The control group and the 
experimental group were equivalent in terms of students’ performance on the pretest (control: M = .80, SD = .69; 
experimental: M = .81, SD = .62) and no statistically significant differences existed between the two groups. There 
were however larger differences between the two groups in terms of students’ performance on the posttest (control: 
M = 1.00, SD = .87; experimental: M = 1.41, SD = .80), and the delayed test (control: M = 1.02, SD = .86; 
experimental: M = 1.24, SD = .84). In order to examine whether there were statistically significant differences 
between the control group and the experimental group regarding students' performance on the posttest and delayed 
test a MANOVA was conducted. The analysis showed statistically significant differences between the two groups in 
favor of the experimental group for both the posttest (F (1, 331) = 21.00, p < .01, partial η2 = .06) and the delayed test 
(F (1, 331) = 6.20, p < .05, partial η2 = .02). These results showed that the experimental group outperformed the group 



 

control in developing a better understanding about how the musical element of tempo affected or evoked different 
emotions. The only difference between the experimental group and the control group was that students in the 
experimental group used MuseScore to experiment with tempo while students in the control group used traditional 
musical instruments and listened to musical excerpts.  

In this experimental context, the affordances of technology enabled students to sidestep their limitations 
and support practices and uses of musical materials that are very difficult or impossible to realize when playing/ 
composing with real instruments. The affordances of MuseScore enabled the experimental group not only to better 
understand the concept itself, but also experience its emotional effects (i.e., associate faster tempo with happier 
states and slow tempo with “less happy”/ melancholic). Technology allowed students to focus on the essence of the 
activity, which was to experience what tempo is, learn how to change it, and compare the changes made, enabling 
the identification of more “accurate” emotions.  

The findings presented here can be used as baseline data in future empirical studies. Undoubtedly, 
researchers need to invest more time and effort in similar research studies in order to better understand the 
interrelations among instructional design, cognition, and emotion. 

 
 

Future directions and concluding remarks 
 

In the present study, the authors propose a set of instructional design principles addressing both the 
affective and cognitive domains of learning for guiding technology integration in music teaching and learning. The 
study contributes to the further development of TPCK by bridging domain-specific aspects of music education (and 
more broadly the creative arts), such as, affect, with the affordances of technology in the design process, and, the 
initial results are very encouraging. Furthermore, the contribution of this research has also practical significance as it 
provides teachers with guidance on learning design. The results of this study can be used as baseline data for future 
studies aiming at developing theory and methodologies in instructional design and the creative arts. Undoubtedly, 
including affect in the design process is a complex and mostly unexplored area, and, thus, further investigations 
toward this direction of research are fully warranted. 
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