
 

 

 

Setiawan Adrian Agus 

DESIGNING LESSON TO SUPPORT MEANINGFUL LEARNING 

IN HIGHER EDUCATION: EXPERIENCES FROM THE FIRST DESIGN CYCLE 

Master’s Thesis 

FACULTY OF EDUCATION 

Learning, Education and Technology 

2018 



 

 

University of Oulu 

Faculty of Education 

Designing Lesson to Support Meaningful Learning in Higher Education: Experiences from 

The First Design Cycle (Adrian Agus Setiawan) 

Master’s thesis, 70 pages, 4 appendices 

April 2018 

Because of the globalization and technology advancement, the continuously changing society 

demanded for more than just education that emphasizes rote memorization of knowledge, but 

an education that promote problem-solving skills, collaboration, communication, critical 

thinking, and creative thinking as part of 21
st
 century skills. The opposite of rote learning is 

meaningful learning, where prior knowledge connects with the new knowledge and leads. 

Previous studies of Teaching and Meaningful Learning model (Hakkarainen, 2011; 

Hakkarainen, Saarelainen, & Ruokamo, 2007) had been using action research, which later 

developed into design-based research as research design method; focusing on case-based 

teaching method as the pedagogical design. In this Teaching and Meaningful Learning model, 

meaningful learning is described by learning outcomes and process characteristics. In accord-

ance with previous studies, this study was designed as the first cycle of design-based research 

with aim to design a lesson to support meaningful learning in higher education context, the 

expected outcome of this first design cycle was a set of pedagogical activities that had been 

designed in accordance of learning theories to support meaningful learning.  

The designed pedagogical activities set was conducted in a classroom as a part of Learning 

Environment and Technologies classroom in University of Oulu, Finland. The classroom top-

ic was “Making Clear Slide Design”. The classroom activities were designed in basis of inte-

gration between learning domains, namely, cognitive, affective and psychomotor. 

Meaningful learning process characteristics emerged during classroom was examined through 

semi-structured interview to the participants; these interviews were coded using NVivo and an 

inter-rater reliability test was conducted to examine the reliability. Most notable emerged 

meaningful learning process characteristics were critical thinking, self directed and reflective. 

Several meaningful learning process characteristics were identified from interviews. A set of 

pedagogical activities to support meaningful learning, that featured integration of learning 

domains, had been produced in this study; however, refinement of coding process is needed to 

enhance the inter-rater reliability. The produced framework, as it is outcome of the first de-

sign cycle, should be iterated on the next cycle; some iterations suggestions listed are the 

ways of integrating learning domain, the way of accommodating different number of learners, 

and the refinement of inter-rater reliability. 

Keywords: Design-based research, meaningful learning, meaningful learning process charac-

teristics, learning domains, teaching and meaningful learning 
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1 Introduction 

The advancement of technology in last few decades has given tremendous change in the way 

we live. New ways of solving problem are found, new cultures are formed, and new job fields 

are emerging. Two decades ago, there was only “marketer”, or “telemarketer”; but now the 

field of marketing has expanded to new media, creating new jobs such as social media influ-

encer, social media manager, and digital marketing specialist. Once very costly computer and 

mobile phone has grown cheaper and more sophisticated; creating more chance to more tech-

nology advancement, which will lead to another change. There is no telling how the future 

will look like. 

In a society and era that is susceptible to continual change, uncertain, complex, and ambigu-

ous (Bennett & Lemoine, 2014) the way education works so far was questioned; was is still 

relevant to educate children the way people were being educated 20 years ago? Most of edu-

cation at that time strived to train human to become good labor worker (Dolence & M. Norris, 

2018; Godin 2012; Lujan & DiCarlo, 2006; Robinson 2010; Rose 2012); who will be doing 

meticulous, detailed, tedious jobs that currently being shifted to be worked by automated ma-

chines—given that machines could do just the same quality of work in much quicker, efficient 

way.  

This education system, first adapted in U.S. by Horace Mann from Prussian Model (Rose, 

2012), was intended to humanize, to civilize the society and to promote tolerance by applying 

discipline and equality. As quoted by Rose in his article, Mann grew up in religiously tense 

situation between Catholics and Protestants; where the schools were reinforcing more divi-

sion. In contrary, Prussian Model “was designed to build common sense of national identity.” 

Because of this, Mann had an idea for students to learn together so that the division between 

the groups would be dissolved; establishing more unified, egalitarian society. This idea was in 

alignment with the fact that, at that time, factory line was the most efficient way to productivi-

ty. 

Partnership for 21
st
 Century Learning proposed the skill framework for 21

st
 century needs, 

which was widely known as 4C: Creative Thinking, Critical Thinking and Problem Solving, 

Collaboration, and Communication (“Framework for 21
st
 Century Learning”, 2015). The 

framework proposed that education should teach people to be more creative and critical think-

ers, in which non-21
st
 century education has little to offer. It drives student to be learn not just 
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in a rote way, memorizing information by information, only to be called later, and books 

weren’t allowed to be read during test because that is cheating (whereas in society, it would 

have been called collaboration (Robinson, 2010).  

Technology advancement has provided much efficient way for that—smartphone reminders 

and search engines, for example. The opposite of rote learning is meaningful learning, where 

learner connects the prior knowledge to existing knowledge, instead of just being spoon-fed 

with hefty amount of information. Unfortunately, even though this notion has influenced 

many, the area of improvement is very wide. This study comes in that gap, exploring how to 

support meaningful learning, using existing resources and known methods, in a new way. 
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2 Theoretical Background 

In this chapter we will discuss theories about meaningful learning and learning domains. 

Meaningful learning theory (Ausubel, Novak, & Hanesian 1978) will be discussed in Chapter 

2.1, Teaching and Meaningful Learning (TML) model (Hakkarainen, 2011; Hakkarainen et 

al., 2007; Löfström & Nevgi, 2007) will be discussed in Chapter 2.2, and learning domains 

(Kapp, 2012; Krathwohl, 2002; Nkanginieme, 1997) and effective teaching methods accord-

ing to learning domains (Kapp, 2012) will be discussed in Chapter 2.3. 

2.1 Meaningful Learning 

According to Ausubel et al. (1978), meaningful learning is where new information is built and 

converges on learner’s prior knowledge structure. Novak stated that “Through the process of 

meaningful learning, concepts and propositions are organized into the cognitive structure of 

our brains” (Novak, 2011).  As the name implies, new meaning emerges from the learning 

task into the relevant part of cognitive structure. In meaningful learning, the learning itself 

and retention are not dependent on human capacity of retaining arbitrary and verbatim infor-

mation as isolated concept, which therefore increases temporal span of retention. The opposite 

of meaningful learning is rote learning, which focus to the retention of information by repeti-

tion (Ausubel et al. 1978) without interrelation (Kilic & Çakmak, 2013; Novak, 2010) and 

with less effort or emotional commitment (Novak, 2011). 

There were three pre-requisites of meaningful learning: 1) students should have well orga-

nized, relevant knowledge structure) 2) there should be conceptually clear subject matter 3) 

learner must choose to learn meaningfully (Bretz, 2001; Novak, 2011; Novak & Cañas, 

2008). In relation of teacher and learner roles in this matter, only one of these conditions 

could be dictated by the teacher (Bretz, 2001) which is to clearly organize the subject matter.  

2.1.1 The Importance of Concept Maps in Meaningful Learning 

The need of explicitly showing how concepts and their relationships exist in a knowledge 

structure drove the development of concept map and it was also found that concept map helps 

student learn how to learn (Novak, 2010). Concept map is a graphical tool that shows 

knowledge structure in visual form; specifically, nodes connected with lines. Each node rep-
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resents concept and each line represents the relationship between those concepts (Wei & Yue, 

2016), making it a tool to organize, connect and synthesize information (Kilic & Çakmak, 

2013).  

What makes concept map different with mind maps in general is the fact that in concept 

maps, “concepts are represented in a hierarchical fashion with the most inclusive, most gen-

eral concepts at the top of the map,” (Novak & Cañas, 2008). That is also to say that most 

specific concepts of the knowledge are located at the bottom of concept maps. This hierar-

chical structure depends on the context of knowledge and thus, it was deemed best to start 

constructing concept maps by context to refer to, in which Novak called focus question 

(Novak & Cañas, 2008). Another distinct characteristic of concept maps was the cross-links, 

which are the links or relationships between different sections of concept map. Cross-links 

often represent the creative leaps of the concept map creator, which then also a proper tool to 

encourage creative thinking. Those facts about structure above were only the start of the con-

cept map’s importance towards meaningful learning; the focus question provides further con-

text on knowledge, supporting the conceptual clarity of subject matter, and the cross-links 

encouraged the meaning creation between concepts.  

That is why, when attempting to further foster meaningful learning, concept maps were sug-

gested by various studies. Concept maps work as a scaffold, or template, to organize 

knowledge (Novak & Cañas, 2008). Wilson, Mandich, & Magalhaes (2016) argued that con-

cept maps are encouraging meaningful construction of knowledge and giving benefits to 

learner by its ability visualize their knowledge in organized way (Kilic & Çakmak, 2013; Wei 

& Yue, 2016; Wilson et al., 2016). Furthermore, it gives opportunity to think about connec-

tions between concepts and reflect on their understanding, which might help providing clarity 

of the concept (Kilic & Çakmak, 2013). The act of concept mapping alerts students that they 

do have some prior knowledge regarding certain subject matter (Bretz, 2001) and in addition, 

concept mapping is in alignment with conceptual scaffolding; it is assisting learner in simpli-

fying complex concepts, which affects the allocation of relatively limited cognitive resources 

(Hill & Hannafin, 2001). 

2.2 Teaching and Meaningful Learning (TML) Model 

Quoting from Hakkarainen et al. (2007), meaningful learning is understood as “an upper level 

concept that can be realized through various pedagogical models or approach”. This under-
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standing was in alignment with pre-requisites of meaningful learning (see Chapter 2.1 above) 

as it didn’t specifically mention specific pedagogical model or approach. This model was de-

veloped as an action research (which later evolved to design-based research) and emphasizing 

case-based teaching method as the pedagogical design (Hakkarainen, 2011; Hakkarainen et 

al., 2007). Specifically, the case the teaching was based on was the production of digital video 

in network based education. 

Furthermore, in this Teaching and Meaningful Learning (TML) model, meaningful learning is 

defined by its outcomes and process characteristics. (Hakkarainen, 2011; Hakkarainen et al., 

2007). The outcomes are 1) domain-specific knowledge and 2) transferable, generic skills 

such as information literacy, metacognition, problem recognizing, and higher-order thinking 

skills such as critical thinking, creative thinking, reasoning, planning and analyzing. The 

summary of TML can be seen at figure below: 

 

Figure 1. Teaching and Meaningful Learning Model (Hakkarainen, 2011) 

The development of the meaningful learning process characteristics could be traced back to 

study about Network-based Education by Ruokamo, Tuovinen, Tella, Vahtivuori, & Tissari 

(2002), which was also built based on characteristics of meaningful learning by David H. 

Jonassen in 1995, 2000 and 2003, Heli Ruokamo & Seppo Pohjolainen in 2000 and Heli Ru-
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okamo in 2001 (as cited in Hakkarainen et al. 2007). Over the years, the characteristics were 

developed and used in various studies (Hakkarainen, 2011; Hakkarainen et al., 2007; 

Löfström & Nevgi, 2007) within field of ICT and network-based education. The model also 

suggests that meaningful learning was not simply a result of the teaching; instead, teaching 

and meaningful learning has reciprocal relationship. That is to say, both process characteristic 

and learning outcome contribute to the design of learning environment and the support or 

guidance for students’ meaningful learning, as stated in the model. 

It is important to highlight that, even though in this model, meaningful learning is defined by 

process characteristics and expected outcomes, in this study we will be focusing only on the 

process characteristics. Additionally, Author used the latest meaningful learning characteris-

tics in Hakkarainen’s study (2011) about the use of digital video in problem-based learning 

situation. In total, there was 14 meaningful learning process characteristics described in the 

study; which, as well as this study, were described as several statements in relation with the 

problem-based learning, as follows: 

Constructive was described with these statements: 1) I was able to utilize my prior knowledge 

about the course topics 2) the course deepened my understanding of what I had learned be-

fore. Similarly, experiential was described by two statements: 1) I was able to apply my own 

practical experiences during the course, 2) I was able to utilize my own experiences as start-

ing points for learning in the PBL tutorials.  Active was described with 3 statements: 1) Stu-

dents’ role was to actively acquire information 2) Students’ role was to actively evaluate in-

formation 3) Students’ role was to actively apply information. 

Cooperative, Conversational, Collaborative was described by: 1) the students were commit-

ted to collaboration and 2) cooperation with my partner was successful. The self-directed was 

described as: 1) I was able to influence the content and realization of our video assignment 2) 

the students directed their own studying process in the PBL and 3) I was able to evaluate my 

own learning during the course. Contextual was describe as “the course promoted the learning 

of skills and knowledge needed in working life”. Goal-Oriented was described as “the study-

ing enabled the achievement of my personal goals”. Individual was described as 1) I was able 

to apply my own practical experiences during the course and 2) studying enabled the 

achievement of my personal goals.  

Reflective was described as “I was able to evaluate my own learning during the course.”. Ab-

stract was described as “On the course practical examples were studied in a theoretical 
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framework.”. Multiple-perspective-oriented was described as “The course helped me to un-

derstand different perspectives related to the topics under study.”. Critical was described as 

“The studying developed my critical thinking skills.”. Multi-representational was described 

as “The targets of learning were examined through several forms of presentation (text, dia-

grams, pictures, video, etc.).”. Creative was described as 1) The PBL sessions encouraged 

creative thinking and 2) our video assignment enabled creative thinking. Emotional involving 

was not described using statement, but rather seen from possible relevant emotions to learn-

ing: worry, comfort, boredom, interest, frustration, uncertainty, dispiritedness, disappoint-

ment, satisfaction, enthusiasm, tension, and embarrassment. In addition, these emotions were 

added: trust, sense of community, irritation, joy, stress, relief, feelings of inadequacy, and 

challenge. 

2.3 Learning Domain and Teaching Methods 

In this study, meaningful learning would be defined in alignment with TML model (process 

characteristics and learning outcome) and synthesized with a part of Ausubel’s theory in 

terms of considering the pre-requisites to pursue, mainly, the emergence of process character-

istics presented in TML model, instead of the integration of knowledge structure or learning 

outcome such as transferable generic skills or domain-specific knowledge. 

 

The reciprocal relationship suggested by TML model indicated that even though not always 

the case, the design, organization of learning environment, and guidance for students would 

be able to influence the emergence of process characteristics and outcomes. (Hakkarainen et 

al., 2007). Furthermore, even though it was stated that the purpose of this study was not main-

ly to pursue the domain-specific knowledge for students, domain-specific knowledge was part 

of meaningful learning outcome, as stated in the TML model. The reciprocal relationship then 

suggested that this outcome will also affect the teaching design – hence the importance of 

putting consideration of domain-specific knowledge in this study.  

Domain-specific knowledge in TML model is topic-specific, angle-specific knowledge in 

contrast of “transferable, generic skills” such as knowledge in ICT, knowledge in geography, 

knowledge in management, and so on. Conceptual clarity, the pre-requisite of meaningful 

learning (see Chapter 2.1), would then be improved when knowledge is specified in that way; 
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as knowledge can be addressed from several angles, which then not necessarily construct the 

same meaning. 

2.3.1 Domain-specific Knowledge and Learning Domain 

Although similar in terms and both are contributing to the meaningful learning, domain-

specific knowledge are not to be confused with learning domains, which was part of educa-

tional taxonomy by Benjamin Bloom and his colleagues (Dettmer, 2005; Krathwohl, 2002). 

Learning domain classification was firstly renowned by Bloom in 1956: cognitive, affective 

and psychomotor. The cognitive taxonomy was initially created to provide facilitation be-

tween educators, mainly when it comes to assessing learning and testing materials (Tyran, 

2010). Cognitive, affective and psychomotor domain was relevant to meaningful learning, as 

elaborated by Novak (as cited in Bretz, 2001). More discussion about this relationship to 

meaningful learning will be presented at Chapter 2.3.3. 

Cognitive domain involves the development of our mental skills and the acquisition of 

knowledge, and it includes the six level of thinking: knowledge, comprehension, application, 

analysis, synthesis, and evaluation. Affective domain involves feelings, emotions and atti-

tudes; psychomotor domain involves the utilization and coordination of motor skills (Clark, 

2015a, 2015b; Nkanginieme, 1997). The knowledge in cognitive domain consists of the fol-

lowing: knowledge of specifics, knowledge of ways and dealing with specifics, knowledge of 

universal and abstractions in a field. (Krathwohl, 2002) 

These knowledges later emerge with different name, but substantially similar, in the Revised 

Bloom’s Taxonomy in the same order: Factual Knowledge, Conceptual knowledge and Pro-

cedural Knowledge. One new dimension named Metacognitive Knowledge was added, which 

was knowledge of cognition and awareness of one’s own cognition. Factual Knowledge deals 

with the basic elements that must be known in order to be familiarized with the subject mat-

ter, such as terminology. Conceptual Knowledge concerns interrelationships among the basic 

elements such as classifications, principles, and models; and Procedural Knowledge concerns 

about how to do something, such as skills, techniques and criteria for determining when to use 

them. (Krathwohl, 2002) 

Some of these knowledges have different name with similar substance, for instance, factual 

knowledge has also been known as declarative knowledge, because declarative knowledge 
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also concerns facts, theories and names (J. R. Anderson, 1982; J. Hong, Pi, & Yang, 2016). A 

gamification expert Karl M. Kapp in his book The Gamification of Learning and Instruction: 

Game-Based Methods and Strategies for Training and Education separated the principles part 

from conceptual knowledge, naming it rules-based knowledge. The common form of rules 

was causal effect; when x is done, the result will be y. 

Affective domain, in general, can be comprehended as domain that deals with emotions and 

feelings, including values, appreciation, enthusiasm, motivation and attitude (Krathwohl, 

Bloom, Masia, 1973 as cited in Clark, 2015a). It “deals with attitudes, values, beliefs, and 

emotions” (Kapp, 2012, p.185). Like cognitive domain, affective domain does have its own 

taxonomy; stated from the very simple to complex: receiving phenomena, responding to phe-

nomena, valuing, organizing, and internalizing value. Elaborating further, receiving phenom-

ena refers to awareness, willingness to hear and selected attention; such as listening with re-

spect. Responding to phenomena refers to learner’s active participation, such as presenting a 

project or discussing about ideas. Valuing refers to the attachment to the particular phenome-

na, object or behavior, such as following an agreement or proposing a plan for specific prob-

lem-solving. The next stage is organizing the values that have been attached; contrasting the 

difference, resolving the conflicts between values and prioritizing one upon another. Finally, 

the values organized are internalized; become the force system that control behavior. 

Psychomotor domain concerns physical movement, coordination, and motor-skill areas, 

which development requires practice (Clark, 2015b), and intersects physical skills and tech-

nique with cognitive skills (Kapp, 2012). Psychomotor skills thus ranges from manual tasks 

such as drilling a hole, cutting planks of wood, washing a car, and so on (Clark, 2015b). There 

are 7 categories of psychomotor, from simple to complex: perception, set, guided response, 

mechanism, complex overt response, adaptation, origination. Perception refers to the usage of 

sensory cues to guide motor activity, such as estimating where a thrown ball would land. Set 

is closely related with responding to phenomena in affective domain; it refers to the readiness 

to act; including mental, physical and emotional sets. The examples are recognizing one’s 

abilities and limitations or showing desire to learn a new process. Guided response includes 

imitation and trial-and-error; such as following instruction to build a model. Mechanism is a 

basic proficiency, where the learned responses have become habitual and could be performed 

with confidence. Complex overt response shows skilful performance; which its proficiency is 

indicated by accuracy, speed, and high coordination. Adaptation refers to the usage modifica-
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tion of the procedure; and origination refers to the creation of new movement patterns to fit a 

particular situation. 

2.3.2 Effective Teaching Method for Specific Learning Domain 

One example from effective teaching methods is proposed by Karl M. Kapp, a gamification 

expert. Kapp proposed effective teaching methods for specific learning domains, in his 

aforementioned book, The Gamification of Learning and Instruction: Game-Based Methods 

and Strategies for Training and Education. In that book, Kapp argued on some methods to 

teach these domains—rules-based knowledge, conceptual knowledge, affective domain, psy-

chomotor domain—more effectively.  

Rules-based knowledge, as stated in his book, is “a statement that expresses the relationships 

between concepts. Rules provides parameters dictating a preferred behaviour with predictable 

results.” (Kapp, 2012, p.189). The effective teaching methods for teaching rules-based 

knowledge he proposed were providing examples and role-playing. Kapp also proposed expe-

riencing consequences as a suitable element of gamification to be incorporated to teach rules-

based knowledge effectively. Providing examples will clarify the rule, showing learners how 

does it work—and it is good idea to provide different ways of a rule being applied by several 

different examples; because it helps learner to generalize the idea of the rule application. Role 

playing will provide learners chance to experience consequences—the application—of the 

rules, instead of merely memorizing, or simply being aware that there are rules. 

Conceptual knowledge is “a grouping of similar or related ideas, events, or objects that have a 

common attribute or a set of common attributes.” (Kapp, 2012, p.189). Providing examples 

and non-examples, metaphoric devices and attribute classification were proposed by Kapp to 

teaching conceptual knowledge effectively. The example of the first was showing the way to 

act safely in the laboratories and also the way to act unsafely; in order to teach the concept of 

“safety in the laboratory”. Metaphoric devices will help learner to link known elements in the 

device with the unknown concept they are learning; in here learners will analyze and compare 

their previous understanding and new understanding.  Attribute classification helps learner to 

build the concept; as it defines the relevant and irrelevant attributes towards a certain concept. 

For example, the concept of money has relevant attributes such as some value and the ability 

to be traded for goods. The irrelevant ones were the round shape – not every round things are 

money and color – as money comes in many different colors. 
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In teaching affective domain effectively, Kapp claimed that a person can be encouraged to 

participate, or perform an important act, even though the act contradicts the person’s attitude; 

as the result, the change in the person’s attitude will occur. Complementing this technique, 

when instructors showing that success is possible, learner will be more motivated to work on 

it, because it is not rare that only when people think the goal is achievable, they will achieve 

it. Finally, celebrity endorsement influences how learner think toward something, so that they 

will shift their value, or beliefs, according to the celebrity they idolize.  

Teaching psychomotor domain more effectively, according to Kapp (2012), can be achieved 

by observation, watching someone else doing things learner aim to learn. Observation pro-

vides general understanding of the steps and sequences of actions; and if learner couldn’t ob-

serve because of physical and resource limitation, demonstration is good idea to provide the 

overview of the steps and actions. These two methods will lead learner to better practice. 

Even though instructor tells, or shows, how to type in a keyboard so many times, learner 

won’t really understand it until learner really tries to type.  
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3 Aims and Research Questions 

This study is conducted as pilot stage to design a short classroom session, in length of 2 – 3 

hours, to explore how can a lesson plan will be able to induce meaningful learning. It is worth 

to note that initially, the goal of this pilot stage was to merely look for integration of 

knowledge structure—which is more related to learning outcome, which then shifted for look-

ing towards meaningful learning process characteristics. 

The lesson was constructed while considering the pre-requisites of meaningful learning: rele-

vant and well-constructed prior knowledge (see Chapter 4.4.2 and Chapter 4.4.4), clarification 

of the lesson topic into simpler concepts, and integration of cognitive, affective and psycho-

motor domain (see Chapter 4.4.5). Moreover, small rewards were provided as part of motiva-

tional incentive (see Chapter 4.4.3).  

As this study was conducted as a pilot stage, this study will first focus on the emergence of 

meaningful learning process characteristics (see Chapter 2.1). The primary aim can be formu-

lated as follows: How can educator facilitate and induce meaningful learning in higher edu-

cation context? In order to answer this aim, these research questions were defined: 

1. How to design a lesson in higher education, that consider the pre-requisites of mean-

ingful learning? 

2. What process characteristics of meaningful learning emerge in that lesson? 
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4 Methodology 

In this chapter we will be discussing the way the lesson was designed and the rationale behind 

it. Research design and participants will be discussed in Chapter 4.1 and 4.2, respectively; the 

rationale behind the lesson design, from pedagogical point of view, will be discussed in Chap-

ter 4.3; data collection processes and artefacts collected in Chapter 4.4; and finally, the data 

analysis method, including usage of coding framework and rules of interpreting the transcripts 

will be discussed in Chapter 4.5.  

Instead of referring classroom as a space to conduct teaching and learning, the terms ‘lesson’ 

and ‘classroom’ were interchangeably used and they were referring to each other; and that 

was also the case with the terms ‘learning outcome’ and ‘learning objectives’. When learning 

objectives were discussed, learning outcome was also in mind. The case is also the same be-

tween participants, students or learners.  

On the other hand, from this point onwards, the distinction between participants and inter-

viewees is made. Interviewees are specifically addressing only participants agreeing to be 

interviewed, whereas term ‘students’ and ‘participants’ concern everyone in the classroom, 

regardless their involvement in interview.  

4.1 Research Design 

The research design used in this study combines the characteristic of case-study approach 

(Yin, 2006) and design-based research (DBR) approach (T. Anderson & Shattuck, 2012). Yin 

(2006) stated that case study is “an empirical inquiry that investigates a contemporary phe-

nomenon within its real-life context, especially when the boundaries between phenomenon 

and context are not clearly evident,”. In general, Yin continued, case study is also useful when 

dealing the question ‘Why’ and ‘How’; besides when dealing with contemporary, not histori-

cal phenomenon. As this study was aimed to develop a lesson plan to induce meaningful 

learning, those characteristics of case study fits well. 

On the other hand, the goal of developing of lesson plan that could induce meaningful learn-

ing fits well to DBR. DBR is a method that “seeks to increase impact, transfer, and translation 

of education research into improved practice,” (T. Anderson & Shattuck, 2012, p. 16). A qual-

ity DBR can be seen when it is placed in real educational context, focusing on the design and 
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testing of significant solution, having practical impact in practice, involving collaboration 

between researchers and practitioners, compared to action research, involving multiple itera-

tions, and evolving from design principles. Rather than isolating learners among themselves, 

this study involved complex social interactions (Barab & Squire, 2009). 

Those things above are the characteristics of DBR method; it involves designing practical 

solution in real context that ends with a testing –these whole activities were considered a de-

sign cycle in DBR. DBR typically involves multiple design cycles, with iterations done on 

each; whereas those iterations were done after careful, systematic consideration of the last 

cycle’s testing / evaluating process. 

As his study was done in real educational context, researcher was the practitioner, and it was 

focusing on designing and actual testing of a lesson plan, which has practical impact in teach-

ing practice; it could be concluded that this study fulfilled DBR characteristics and was con-

sidered the first cycle of DBR. In addition, as part of the first cycle in DBR, a pilot test class-

room, using the pedagogical design in Chapter 4.3, and pilot test interviews, using the ques-

tions in Chapter 4.4.1, was done before the actual study began. The purpose of this pilot tests 

was for Author to get familiar with the lesson proceedings and interview practices before the 

actual study was conducted. 

4.2 Participants and Classroom Context 

This class was scheduled under the subject of Learning Environments and Technologies class 

(see Appendix X for more details of the subject). The classroom was conducted on October 

18
th

, 2017, from 12 pm to 4 pm, as part of Learning Environments and Technologies course. 

Although the course would run for a year, the classroom used for this study was run one time 

only, on the mentioned date. This course was run as face-to-face meeting session for about 4 

hours every time; including 15-minute break given to students, after lesson has run for about 1 

hours and 45 minutes to 2 hours.  

The Learning Environments and Technologies course’ learning outcomes were for student to 

be able to apply theoretical ideas of the learning sciences to the context of emerging technolo-

gies, use emerging technologies as teaching and learning tools, and work in technology-rich 

teaching and learning environments as administrator, teacher or student. Therefore, this 
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course was chosen as part of working with technology-rich environment and using the emerg-

ing technologies as teaching and learning tool. 

The class is part of International Master’s Degree’s Programme in Learning, Education and 

Technology (LET)
1
 curriculum for its 1

st
 year students. The participants of this class were 

either 1
st
 year students of LET programme, exchange students from various countries, or other 

faculty of education students as part of their minor subject studies, that was taking the Learn-

ing Environment and Technologies class. When this study was conducted, there were 22 par-

ticipants in the classroom, 8 were male, 14 were female. All the students were coming from at 

least 10 different countries across Europe, Asia and Africa. 

4.3 Pedagogical Design of the Lesson 

The summary of pedagogical design of the lesson can be seen in the figure below: 

Table 1. Summary of Lesson Activities 

  

  

Activity Learning 

Domain 

Teaching Method Time 
(Actual) 

Coins Re-
warded  

1 Introduction to treasure 
hunting and collecting 
coins. 
 

Affective Encouraging Par-
ticipation  

5 mins  none 

2 Opening discussion, 
topic introduction 

Cognitive Encouraging Par-
ticipation, 
Prior Knowledge 

10 mins  none 

3 Making pre-concept 
map 

Cognitive Prior Knowledge 15 mins 1 

4 Design one UN-
CLEAR slide each 
group 

Cognitive, 
Psychomotor 

Role Play (RP), 
Providing Ex-
amples (PE) 

10 mins 
(20 
mins) 

none 

5 Present UNCLEAR 
slide, audience give 
rewards (coins) for 
each successful 
group 

Cognitive, 
Affective, 
Psychomotor 

Experiencing 
Consequences 
(EC), RP, PE 

10 mins 
(15 
mins) 

1 from each 
audience 

                                                 
1
 For more information about LET programme: http://www.oulu.fi/university/masters/let 
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6 BREAK BREAK BREAK BREAK BREAK 
 

7 Scavenger Hunt: 
Finding Treasure 
Map 

Affective, 
Psychomotor 

Encouraging Par-
ticipation 

10 mins 3 for each 
map found 

8 Discussing what is 
wrong with the map 
(each group will get 
one), and how to fix it 

Cognitive, 
Affective 

Encouraging Par-
ticipation 

15 mins none 

9 Design one CLEAR 
slide each group 

Cognitive, 
Affective, 
Psychomotor 

EC, RP, PE 10 mins 
(20 
mins) 

None 

10 Present UNCLEAR 
slide, audience give 
rewards (coins) for 
each successful 
group 

Cognitive, 
Affective, 
Psychomotor 

EC, RP, PE 10 mins 
(20 
mins) 

1 from each 
audience 

11 Making post-concept 
map 

Cognitive  10 mins 1 

 

Yellow: coin-related activities 

Green: group activities 

4.3.1 Classroom Topic and Equipment 

The use of presentation slides has been a part in teaching and learning for quite some time, 

whether it is for lecturing, sharing ideas, or student assessment; and it is unlikely that the 

practice will have major change in near future. Presentation slides is one part of common 

technology used in education; especially in developed country. Besides the usage of deliver-

ing lesson, presentation slides were widely used as assignment; students are typically asked to 

summarize certain amount of knowledge and retell them to the peers and teacher.  

The equipment used for presentation were relatively basic: a computer, a presentation soft-

ware, a projector, and if necessary, a screen. In a context where the classroom has already had 

whiteboard instead of blackboard, typically, whiteboard is sufficient as screen replacement. 

Proper presentation softwares are developed everyday, and today we see many kinds of 
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presentation software: Microsoft PowerPoint, Google Slides, OpenOffice Impress, WPS 

Presentation, Visme, Prezi, PowToon, the list goes on; for this study itself, the specific soft-

ware used is Google Slides. 

Google Slides were easier to implement in this study; Google Slides enable seamless presen-

tation making for group (see Chapter 4.3.3), there is no need for installation, and most of the 

students have Google account, which entitle them to use Google Slides for free. Moreover, it 

is easier for instructor to share and see presentation; eliminating the need of submission after 

finishing task. Instructor only need to open the Google Slides file shared to the students from 

his/her own computer, where they have been working. 

This presentation practice itself involves verbal and visual communication technique, and this 

classroom focused more in the latter. In practice, it is quite often that presentation slides were 

not visually informative in terms of either excessive amount of information, improper use of 

visual, and improper use of colors. As Author’s part of expertise is in visual design, the topic 

making clear slide design was chosen. 

Referring to the TML model learning outcome, this chosen topic making clear slide design 

was the domain-specific knowledge (See Chapter 2.2). Even though according to the research 

question, this learning outcome was not the focus of this study, but learning outcome was 

inseparable part of learning and it directly affected the conceptual clarity of subject matter; 

hence it was concluded unwise to not address this part further. More discussion of conceptual 

clarity in this classroom, see Chapter 4.3.5. 

4.3.2 Concept Map  

As the significance of concept map in meaningful learning had been discussed in Chapter 

2.1.1., this section explains how concept map were pedagogically implemented. In this class-

room, 4 concept maps need to be made by the students, individually, during the classroom; 2 

in the beginning of the lesson, namely pre-concept map, and 2 in the end of the lesson, name-

ly post-concept map. The pre-concept map was intended to activate students’ prior knowledge 

and to help them organize it. The post-concept map showed students’ knowledge structure 

after the classroom, therefore enabling comparison of knowledge structure before and after 

the classroom.  
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There were 2 focus questions, addressed in separate concept map: “What makes a presenta-

tion slide unclear?” and “What makes a presentation slide clear?”. Each focus question was 

addressed twice, once in pre-concept map and once in post-concept maps.  

To anticipate students’ misunderstanding of concept map usage, due to the quick, short expla-

nation and time limitation, the pre-concept maps were given with an example how to con-

struct on them (see Figure 2), while post-concept maps had none of them (see Figure 3). 

 

Figure 2. One of pre-concept map. 
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Figure 3. One of post-concept map. 

4.3.3 Teaming Up and Coins Reward System 

The students in the classroom were grouped into several teams using simple ticket system. 

When a student entered the class, the student was given a piece of paper with certain shape: 

circle, square, triangle, pentagon, hexagon and stick. They were told to keep it because it will 

be used in the classroom (although not specified when). After making pre-concept maps, Au-

thor addressed the piece of papers and ask students having the same piece of paper to sit to-

gether as a team. 

As a part of addressing affective domain, a reward system, as a part of feedback system in this 

classroom, was incorporated in the classroom. The coins were handmade, and even though the 

coins might have different shape and color, the function was exactly the same. Students were 

told in the introduction of the classroom that they will be roleplaying as treasure hunters, and 

they were told that the treasure would be in form of coin. There would be several chances of 

coin collecting event. 
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Figure 4. Grouping tools (minus square and triangle), and coins. 

First, after students finish the pre-concept map and submit them to Author, each of them was 

given a coin, as a reward. This means every student would get 1 coin after submitting pre-

concept map. Second, after a group presented of clear slide or unclear slide and if the other 

students, individually as audience, evaluate that the group had done the right thing, the audi-

ence would give the group a coin. There would be presentation for both unclear slide and 

clear slide, one each.  

For time efficiency reason, this after-presentation reward will be done virtually using Google 

Slides (see Figure 5) as each student had online access to this Slide. For example, if they think 

Circle group did a right thing, they will put their coins by copy-pasting the existed coin out-

side the box into Circle group’s box. Third, any group whose member found a map treasure 

map seeking would be awarded 3 coins.  
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Figure 5. Virtual environment where coins are given after each presentation. 

4.3.4 How the Classroom Activities Addressed Prior Knowledge 

One of the requirement of meaningful learning is well-structured and relevant prior 

knowledge of the students. Students’ prior knowledge was activated and addressed in this 

study of meaningful learning through several ways: the first one was open discussion; where 

Author, as class facilitator, asked openly to the class, what is good slide design. The intent of 

this question was pointing out that the term “good” was widely interpretative and subjective. 

Then, after several answers emerged and discussed openly, Author proposed the term “clear” 

and “unclear”, which was more specific to either the visual part of the slide, or the use of 

words to construct clear message. To conclude the discussion, Author established the learning 

objectives. (See Figure 5 and 6 below). 
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Figure 5. Slide #4 and #5 - Redefining good and bad slide.  

 

Figure 6. Slide #6 - Learning objectives. 
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Secondly, after the discussion above ended, students were asked to create 2 concept maps 

(pre-concept maps). The focus question of each concept map was What is unclear slide design 

and What is clear slide design. The pre-concept maps were not created from blank, but they 

were provided with an example, as it was easy to mistake concept maps with mind maps. 

Concept maps, as explained in Chapter 4.3.2., is a powerful to organize knowledge and there-

fore create good structure of it. 

Thirdly, students would create unclear slide design in the group and then present it to the 

whole class. This activity was conducted right after everyone had finished their pre-concept 

maps, and it is important to mention that until that point, no specific knowledge about how to 

correctly use size, image and color to create clear slide design was given by the Author. 

Moreover, this activity addressed, again, their prior understanding of what unclear slide de-

sign was; and since it was done before addressing clear slide design, it could be argued that 

this activity could potentially be good basis of their knowledge structure; understanding the 

better ones by understanding the worse ones beforehand. 

4.3.5 How the Classroom Activities Addressed Conceptual Clarity 

The next requirement of meaningful learning, and the only one that instructor can directly 

influence, is a conceptually clear subject matter (see Chapter 2), the topic “Making Clear 

Slide Design” has been contextualized and specified to learning environments and technolo-

gies, with addition of visual design. The word clear was specifically chosen to clarify the in-

tention of making the slide visually and meaningfully clear; in contrast of typically used 

“good” or “bad” slide design. “Good” and “bad” were widely interpretative and might hinder 

the conceptual clarity, which then their uses were avoided in this study. 

Also, as argued in Chapter 2.3.1, the cognitive, affective and psychomotor learning domains 

need to be considered in this study of meaningful learning. More specifically, cognitive do-

main addressed here was rules-based knowledge (Kapp, 2012) which was elaborated as fol-

lows: rules are correlation between certain behaviour or procedure and certain results. Alt-

hough has been separated, rules-based knowledge that Kapp proposed maintained the charac-

teristic of conceptual knowledge as it addresses principles between elements. In this study, the 

concepts were procedure and result; “clear or unclear slide design” was the result, and “the 

way of using visual elements” was the procedure.  
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To further improve the conceptual clarity, the how in this topic was broken down into smaller, 

simpler, and more specific chunks of knowledge; namely, how coloring contributes to clear 

slide design, how sizing contributes to clear slide design and how images used contribute to 

clear slide design. These elements: color, size and image, were used as main constructs in this 

knowledge and thus, the learning objectives of this classroom were for students to understand 

the incorrect and correct uses of color, size and image in slide design, in which the incorrect 

uses would result in unclear slide design and correct uses would result in clear slide design.  

Furthermore, with the same purpose, Author deliberately used teaching methods of providing 

examples and non-examples (Kapp, 2012), in which the examples were “clear slides” and 

non-examples were “unclear slides’. This teaching method was originally suggested to teach 

conceptual knowledge, which has been argued to have similarity with rules-based knowledge 

(see Chapter 2.2.1 and Chapter 4.3.2). How all this information is structured and told in the 

lesson is shown in Figure AA and AB above. 

Next domain to be addressed is affective. Besides the need of integrating learning domains to 

support meaningful learning, the afternoon classroom situation itself might increases the need 

of addressing emotions and feelings of students, as they might have been studying the whole 

morning and might experience cognitively exhaustion by the time they came to slide design 

classroom.   

As stated in Chapter 2, different learning domains requires different teaching method. To ad-

dress affective domain, encouraging participation was one of teaching method suggested by 

Kapp (2012). Author attempted to encourage participation by using one of the teaching meth-

od for rules-based knowledge, role-playing. Students were addressed as treasure hunters in 

the beginning of the class, and they were informed there would be coin collection involved 

during the classroom (hence the treasure hunting). 
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Figure 7 Slide #2 – Encouraging students’ participation by introducing roleplaying as 

treasure hunters.  

It has been stated that there were breaks in the course. Later in the classroom, a treasure-map 

seeking was done after break, as an icebreaking activity to encourage more participation. Not 

only acted as icebreaking activity, the maps collected were non-examples, the maps show how 

color, size and image were incorrectly used, which resulting in visually unclear design. There 

were 2 maps related with color, 2 maps for size and 2 maps for image – 6 maps in total. This 

treasure map seeking, or scavenger hunting, was done inside the classroom only.  

 

Figure 8. Slide #13 – Encouraging students’ participation by doing scavenger hunt in 
classroom. 
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After all the treasure maps were collected, students were told that the maps show how color, 

size and image were incorrectly used, and then, they were asked to discuss which element is 

shown in their treasure map and why it was incorrectly used. Every time a map was discussed, 

an example of how the element should be correctly used was introduced. To sum up, this ac-

tivity was arguably one of the integration between cognitive, affective and little bit of psy-

chomotor domain. 

 

Figure 9. Slide #27 – One of treasure maps. Example of how size was incorrectly used. 

 

Figure 10. Slide #30 – Example of how this sizing problem could be fixed. 

Last but not least, addressing psychomotor domain involves practical skills, in which there 

were chances for students in this class to practice the knowledge gained and to integrate their 

psychomotor skills of slide designing with cognitive, affective, or both. The creation and 

presentation of unclear and clear slide design required students to practice applying their 

knowledge. The acts of virtual coin giving and receiving after every presentation were a form 

of giving and receiving feedback, on their knowledge and practice. It was also part of the 
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treasure hunting because they were getting coins; and arguably, it was involving their affec-

tive domain in the process. 

4.4 Data Collection 

In this study, the slide design classroom itself is a process of designing lesson to support 

meaningful learning, and therefore it partially overlapped with the first research question: 

How to design a lesson in higher education, that consider the pre-requisites of meaningful 

learning? In this sense, Chapter 4.3 could be considered as a data collection method. Howev-

er, there is also need to see whether there were meaningful learning process characteristics 

truly emerged, after ”designing the lesson by considering pre-requisites of meaningful learn-

ing”, therefore additional data sources were required. 

The process of gathering those data were as follows. Before the class began, the students were 

asked whether they would like to be interviewed, and whether they allow their concept maps 

and reflection blog post to be studied; by filling a consent form via Google Form. Should they 

be willing to participate, they would also mention their time availability for interview in the 

next 4 days, while filling the form. No compensation was given to participants willing to be 

interviewed. 

The total student attended the classroom and filling the consent form was 22, but the students 

willing to participate were only 14. The data used in this study were collected in semi-

structured interview from some of the classroom participants with N=14; 9 of them were fe-

male, 5 were male. Almost all participants were coming from different countries, only 3 were 

coming from the same country. All interviews were conducted and recorded no later than 4 

days after the class had finished, starting from the next day. 

4.4.1 Semi-structured Interview 

Semi-structured interview was chosen because on the initial planning, the goal of this study 

was only to see the integration of prior and new knowledge (see Chapter 3), instead of look-

ing for meaningful learning process characteristics. Some studies had been done on this pur-

sue of measuring meaningful learning, but most of them were done in much larger number of 

participants—around hundreds—in comparison with this relatively small number of partici-

pants (Biggs, Kember, & Leung, 2001; Galloway & Bretz, 2015), some of them involved as-



32 

 

sessing concept map created by students, in which some of the assessment were done using 

own developed algorithmic program (Calvo, Arruarte, Elorriaga, Larrañaga, & Conde, 2011; 

Miller, Panamá, & Conéctate, 2008; Taricani & Clariana, 2006; Wei & Yue, 2016), which 

were unfit for this context.  

Therefore, semi-structured interview was chosen for its flexibility on getting more insight 

from participants while still giving clear guidelines, not to mention there was only one chance 

of interview per person (Cohen & Crabtree, 2006). The fact that it was preceded by observa-

tion classroom few days before was important, especially because it gave interviewees clearer 

context on interview topic, making it possible to give more detailed answer without straying 

away from the context. Mainly, this semi-structured interview addresses research question 2: 

What process characteristics of meaningful learning emerge in that lesson? 

Even so, the questions were asking about the change in knowledge structure, the intention of 

learning meaningfully, general student’s motivation and confidence, and classroom situation, 

which were in alignment with the goal of seeking indicators of process characteristics. The 

questions that was asked and their purposes can be seen in Table 2. 

Table 2. Interview Questions and Its Purposes 

No.  Question Purposes 

1 I have your pre and post concept map here. 
Can you explain what you know before and 
after the slide design class? 

Stimulus question for participant to recall 
the situation. 

2 Were you motivated to learn something be-
fore the slide design classroom begins? Like 
earlier that day? 

Building question towards question 
number 4. If the participant is motivated 
he/she might have bigger intention to 
learn meaningfully. 

3 Did your motivation to learn something gets 
better along the way in the slide design 
classroom? Or it stays at that level? 

Building question towards question 
number 4. If the participant is motivated 
he/she might have better chance to 
learn meaningfully. 

4 The pre-concept map you created is called 
prior knowledge about slide design. 
Now, during the classroom, did you relate 
your prior knowledge with what I said? Or 
you just simply following the instruction be-
cause “the teacher said so”? 

Checking if participant is aware about 
his/her knowledge integration process 
(if they’d want to learn meaningfully, 
supposedly they will be aware).  

5 So, generally can I say you learn many new 
things / mostly reviewing? 

Checking if what kind of learning they 
mostly have (learning new things or re-
viewing known things) 
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6 You said that in this class you can [either 
learn new things or review things]. What 
made you do that during the session? 

Checking if there is any part of the class-
room that contribute to their meaningful 
learning. 

7 What do you think about music during les-
son? How did it affect you during the les-
son? 

Checking if music contributed to their 
meaningful learning. 

8 Imagine this scenario: you have to present 
your homework in the next few days. What 
do you feel about in scale 1 - 4, 4 being very 
confident? 

Assessing the general confidence after 
participants (supposedly) learned mean-
ingfully 

9 Will that feeling (in previous question) be 
different if you didn’t attend the slide design 
class? 

Assessing general confidence in hypo-
thetical situations when students didn’t 
come to classroom then didn’t learn 
meaningfully 

4.4.2 Concept Map and Reflection Blog Post  

As the significance of concept map in meaningful learning had been discussed in Chapter 

2.1.1., and the pedagogical implementation of concept maps had been discussed in Chapter 

4.3.2, this section will just briefly state how were the concept maps collected; in contrast, this 

section will describe how reflection blog post was significant for this study.  

As previous studies above stated, with correct tools, concept map could be one of meaningful 

learning indicators, and concept maps were created by students before and after the class. The 

initial plan for this concept map, as the goal was to merely look for integration of old and new 

knowledge (see Chapter 2.4), was to qualitatively examine the concept maps, to see how, if 

present, were the changes in the knowledge structure (however, this notion shifted to focus 

only on process characteristics, more explanation on Chapter 5). For this purpose, 4 concept 

maps (described in Chapter 4.3.2) from each student were collected. 2 pre-concept maps were 

collected just before forming a group and 2 post-concept maps were collected in the end of 

the lesson. 

Moreover, to further elaborate the concept map, students’ reflection of the Slide Design class-

room would be made. As part of the whole course assessment, students were also required to 

write a reflection for every lesson, in form of blog post. This notion was reminded in the be-

ginning of classroom, where potential participants filled consent form, and just before the 

classroom ended. The reflection blog posts were intended to be another source of data that 
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complimented both interview and concept maps, and in this sense, these reflection addresses 

second research question as well. 

The reflection outlined the lesson student learned during each classroom; ranging of what 

topic they learned today, were there any new tools or educational technology introduced, and 

if there were any, how to use them, what were the main function and the limitation of the 

tools, and what could be the possible outcome of learning this topic. With this range of infor-

mation, the reflection blog post was expected to elaborate respective concept maps even fur-

ther, clarifying (if any) ambiguous short-text information in concept maps and revealing 

deeper thinking that might not be able to be justified by only interpreting the concept maps. 

Arguably, the interviews were also done to elaborate the concept maps. One of the reason was 

to accommodate students who could explain better in oral communication, and that concept 

maps might not be a familiar learning technique to students, which could lead to inaccurate 

use. 

4.5 Data Analysis 

In order to choose appropriate coding method for this study, there are some matters to be con-

sidered. First, the artefacts collected are concept maps, learners’ reflection blog post, and in-

terview transcripts; all of them are participant-generated data (unlike field notes). Second, 

concept maps are used to see the change in knowledge structure and interview transcripts are 

used to see meaningful learning process characteristics, while reflections are used to compli-

ment both. Third, some data sources would be analyzed according to existing theoretical 

framework while some would not. All of these considerations determines the coding methods 

needed to analyze the data; and it is also important to note that while there were some studies 

in analyzing concept maps automatically (Taricani & Clariana, 2006; Wei & Yue, 2016), re-

source and time constraints unabling the analysis through such methods and hence the finding 

of appropriate coding methods for this study. 

4.5.1 Coding Methods 

Structural, Process and Provisional Coding 

Coding methods used in this study were integration between several methods that could com-

plement each other. In general, as this study aimed to harmonize with the conceptual frame-
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work (TML model) and to answer reseach questions; and therefore, especially in respect of 

second research question, partially overlapping methods from Structural Coding, Process 

Coding and Provisional Coding methods was implemented to analyze interview transcripts 

and reflection blog post. 

Structural Coding is useful in study that involves multiple participants, using semi-structured 

data gathering methods, and more useful in participants-generated rather than researcher-

generated data source (Saldaña, 2010). Especially, structural coding also ”applies a content-

based or conceptual phrase representing a topic of inquiry...that relates to a specific research 

question” (p.66). Generally, ”Structural Coding results in the identification of large segments 

of text on broad topics; these segments can then form the basis for an in-depth analysis within 

or across topics” (MacQueen et al., 2008, p.15 as cited by Saldaña, 2010, p.68), whereas in 

this study, not only Structural Coding promised better efficiency with multiple interview par-

ticipants, not only this study also used semi-structured interview to gather participant-

generated data, but also the process characteristics was expected to come from participants’ 

explanation instead of just single or two line of sentences, which might result to numerous 

long-text being coded.  

To complement this, a Process Coding, which is suitable for searching "ongoing ac-

tion/interaction/emotion taken in respons to situations,” (Corbin & Strauss, 2008, pp. 96-7 as 

cited by Saldaña, 2010, p. 77) was used simultaneously.  Process Coding was particularly 

useful as many of indicators of meaningful learning process characteristics were actions (see 

Chapter 4.5.2) and ”it is not necessarily a method that should be used as the sole approach to 

data,” (Saldaña, 2010, p. 77), therefore, it was possible to integrate Process Coding with any 

other methods used.  

Finally, a part of Provisional Coding method was needed as there was conceptual framework 

(Meaningful Learning Process Characteristics), there was need to redefine few ambiguous 

indicators of meaningful learning process characteristics, which literatures were reviewed in 

order to do so (See Chapter 4.5.2, Creative and Critical for more details on how Provisional 

Coding was done). 

Using these methods, data from interviews and reflection blog post would be coded according 

to the actions that showed indicators, for example, student is able to self-evaluate learning 

during the lesson, is an indicator for self-directed characteristic. Because of the nature of 

structural coding, this support the coding of large chunk of text which includes the context of 
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why the interviewees indicated chance to self-evaluate during lesson (more discusion in 

Chapter 4.5.2)  

In Vivo and Magnitude Coding 

Moving on to the next data sources; concept maps were aimed to see the change of knowledge 

structure, which none of the literature studied provided sufficient framework or criteria, a 

combination between In Vivo Coding  and Magnitude Coding (Saldaña, 2010) was chosen. In 

Vivo Coding ”can be used with several coding methods” (Saldaña, 2010, p.74) and Magni-

tude Coding ”is supplemental shorthand to add texture to codes” (Saldaña, 2010, p.58) and 

therefore possible to be simultaneously used.  

In Vivo Coding, or literal, or verbatim coding, concerns words or short phrases found in actu-

al data record; it is aiming to extract indigenous words or phrases from the data. In Vivo Cod-

ing is also useful in action research; which 1) can be a part of Design-based Research and 2) 

in this study, researcher is also a teacher (T. Anderson & Shattuck, 2012, p.17). In Vivo Cod-

ing would be used to discover the difference between knowledge structure in the pre-concept 

map and post-concept map, by examining participants’ indigenous description. In addition, 

Magnitude Coding potentially discovers the degree of knowledge change, whether the change 

was drastic, slight, or minimal.  

4.5.2 Coding Frame 

All interviews were transcribed using Microsoft Word into separate documents for each inter-

viewee. Similarly, all blog posts were copy-pasted, and these documents were added into 

NVivo 11 to be coded. The unit of analysis for interview were interviewee’s answer to a ques-

tion, that might include the ones were clarified by the Author’s subsequent questions. The unit 

of analysis of blog post would be the whole writing. 

Coding frame used in this study indicated the process characteristics of meaningful learning 

used as background theory in Hakkarainen’s study (2011): constructive, active, self-directed, 

cooperative, conversational, collaborative, contextual, goal-oriented, individual, reflective, 

abstract, multiple-perspective oriented, critical, experiential, multi-representational and crea-

tive. The indicator of some process characteristics was modified to contextualize the study; 

e.g. constructive process was originally described as “I was able to utilize prior knowledge 

about the course topic and the course deepened my understanding of what I had learned be-
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fore,” As this study concerns only a class and not a course, the word course was replaced with 

class. It is the same with video assignment; it was the topic in Hakkarainen’s study. The 

words “video assignment” get replaced with slide design. The changes were stated on Table 3, 

while all the framework used can be seen in Appendix 1. 

Table 3. Changes in Original Framework’s (Hakkarainen, 2011) Indicators 

Process Characteristics Original Indicator 

(Hakkarainen, 2011) 

Modified Indicator 

 

Constructive I was able to utilize my 

prior knowledge about the 

course topics 

 

I was able to utilize my 

prior knowledge about the 

class topics 

 The course deepened my 

understanding of what I had 

learned before 

The class deepened my 

understanding of what I had 

learned before 

 

Self-Directed I was able to influence the 

content and realization of 

our video assignment 

 

I was able to influence the 

content and realization of 

our slide design 

 The students directed their 

own studying process in the 

PBL 

 

The students directed their 

own studying process in the 

class 

 I was able to evaluate my 

own learning during the 

course 

I was able to evaluate my 

own learning during the 

class 
 

Individual I was able to apply my own 

practical experiences during 

the course 

 

I was able to apply my own 

practical experiences during 

the class 

Contextual The course promoted the 

learning of skills and 

knowledge needed in work-

ing life. 

The class promoted the 

learning of skills and 

knowledge needed in work-

ing life. 

 

Reflective I was able to evaluate my 

own learning during the 

course 

 

I was able to evaluate my 

own learning during the 

class 

Abstract On the course practical ex-

amples were studied in a 

theoretical framework 

 

On the class practical ex-

amples were studied in a 

theoretical framework 

Multiple-perspective-

oriented 

The course helped me to 

understand different per-

The class helped me to un-

derstand different perspec-
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spectives related to the top-

ics under study 

 

tives related to the topics 

under study 

Experiential I was able to apply my own 

practical experiences during 

the course 

 

I was able to apply my own 

practical experiences during 

the class 

 I was able to utilize my 

own experiences as starting 

points for learning in the 

PBL tutorials 

 

I was able to utilize my 

own experiences as starting 

points for learning in the 

class 

Creative The PBL sessions encour-

aged creative thinking 

 

The class encouraged crea-

tive thinking 

 Our video assignment ena-

bled creative thinking 

Our slide design assign-

ment enabled creative 

thinking 

It is important to mention again, as stated by Hakkarainen et al. (2007), that these indicators 

are partly intertwined to each other – therefore, it is possible for one statement to become an 

indicator or partial indicator of multiple characteristics. Furthermore, as previous studies 

didn’t elaborate further about every indicator, Author needed to define and elaborate each 

indicator to make sure interpretation of interview transcripts is clear. Those modified indica-

tors were further elaborated below – it is worth to mention that in here, due to the characteris-

tics’ intertwined nature, some indicators from different characteristics would be explained 

under the same section. 

Constructive 

From constructive characteristic, one of the indicators was student is able to utilize prior 

knowledge about class topic, in which Author was looking for saying such “I knew that slide 

design…” and “Before, I only knew [prior knowledge] when designing presentation…”. 

There are 4 types of keyword on those sentences: first, past time indicators – before and 

knew, second is the class topic – designing slide for presentation, third is the understanding—

knew, or understood, or learned, and finally, the statements would most probably a compari-

son between past and present situation.  

The second indicator, “The class deepened my understanding of what I had learned before,” is 

understood from possible statements such as “I understand [new knowledge] from the les-

son…” and “After I come to class, I learned about [new knowledge]...”. These sentences 
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have another 2 types of keywords; first is the place of event—the class or the lesson. As most 

questions asked about what happening in the slide design classroom, Author can safely say 

that when participants mention “the lesson” or “the class”, they would have to be the class-

room conducted by Author. On rare occasions, Author have asked for clarification whether 

the context is Author’s class or not. 

Experiential 

“I was able to utilize my own experiences as starting points for learning in the class”, one of 

experiential was deemed the same as constructive’s “able to utilize prior knowledge”; which 

then the same rules of interpretation were applied—past time indicators and comparison. If 

there were statements fit into the utilization of prior knowledge, they are also automatically 

falling into experiential indicator. 

There has been a fine line between applying and utilizing – and this is further problematized 

by the statement “I was able to apply my own practical experiences during the class”. To re-

solve this, the same rules for previous indicator was applied, but without the past time indica-

tor and comparison rules; furthermore, when it comes to applying, Author is looking for more 

technical explanation of how student did what they did. It can be concluded that statements 

indicating application of student’s practical experiences will have more technical explanation 

and most probably wouldn’t be comparison between past and present knowledge; and where 

understanding of class topic presented in more procedural way than comparative way. It could 

also be inferred that any chance for learner to experience the learning, personally, is indicator 

that is being seek. 

Self-Directed 

Self-directed indicator of “I was able to influence the content and realization of our slide de-

sign” will be seen from statements such as “I do certain part…”, “We agree on…”, and “Our 

idea was..” The first statement is understood to show direct influence, while the second and 

third statement in understood to show indirect influence through agreement – which might not 

include the whole personal idea. The next indicator, “The students directed their own studying 

process in the class” need to be understood from context of previous study. It is important to 

note that in the original framework (Hakkarainen, 2011), video production assignment was 

meant to support problem-based learning (PBL) sessions, and the difference of session length 

between that study and this study was considerably huge. There were 5 PBL sessions, 4 hours 
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each; and in addition, there were 3 different workshops for video production assignments, 8 

hours for each. Therefore, it made sense to see if students directed their own studying process, 

students will be able to choose how to study it, instead of simply following guideline or pro-

cedure from facilitator. However, given this point of view and the classroom situation where 

there were activities to follow, it might be highly unlikely that students will not be following a 

given procedure. 

“I was able to evaluate my own learning during the class” was referring to statements such as 

“When we do this activity, I understand about…” or “First I do this during the class, then I 

realized it wasn’t as the lesson told...”. The keywords here were (again) the place of event, 

activity or class; and the evaluation of students’ own learning such as being realized of mis-

take, being understanding of connection or meaning, and seeing whether what was done is 

right or wrong, in relation with the lesson. It is important to note that another characteristic, 

such as reflective share the same indicator with self-directed; which make it is treated in the 

same way. 

Active 

In general, all of active indicators need the indicators of high frequency such as a lot, many, 

often, frequent, and so on. The rest of the indicators are intertwined to other characteristics, 

for example: the indicator “student’s role was to actively apply information” might be seen in 

the same way as one of experiential indicator; the difference between them is, in order it to be 

“actively”, frequency should be addressed in the statement. The case is the same with indica-

tor “student’s role was to actively evaluate information”, and finally, the indicator “student’s 

role was to actively acquire information” will be seen from statements showing action of ac-

quiring information such as questioning, looking at internet or other media sources, which 

were done frequently. 

Cooperative, Conversational, Collaborative 

Indicator “Case related, small group discussions on the discussion area helped me to learn” 

was interpreted to be seen when participants mentioned that there were meaningful discus-

sions about the topic in the class. Indicator “The students were committed to collaboration” 

was interpreted to be seen when participants mention about how hard their group is working; 

and finally, “Cooperation with my partners was successful” was seen when participants said 

their group was working well. 
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Individual, Contextual, and Goal Oriented 

In individual characteristic, there were 3 indicators: the first one was “I was able to apply my 

own practical experiences during the class” and would be identified the same with experien-

tial’s “I was able to apply my own practical experiences during the class”.  Indicator “It was 

possible for me to study according to my own personal style that suits me” would be identi-

fied when participants mentioned about flexibility of the class and how participants got bene-

fit of it.  

Finally, indicator “Studying enabled the achievement of my personal goals” would be identi-

fied when participants mentioned they were able to achieve their own personal goals (or the 

evidence that they achieve personal goals), and when they had goals that the class provide a 

way to achieve. This indicator was also the indicator of goal-oriented characteristic. 

Contextual indicator was “The class promoted the learning of skills and knowledge needed in 

working life,”. This indicator would be identified if participants mentioned about how this 

class would be beneficial for their work; and could potentially overlap with personal goals, as 

participants’ goals might be related to working life. It is not impossible that the same saying 

could be fit into both goal-oriented and contextual because of this matter. 

Abstract, Multiple Perspective and Multi-representational 

Indicator of abstract characteristic was “On the class practical examples were studied in a 

theoretical framework” and would be identified when participants mentioned about certain 

theoretical framework studied in the class which led to practice, or any practice in the class 

that later would be explained through a certain theoretical framework. 

Multiple perspective oriented characteristic was “The class helped student to understand dif-

ferent perspectives related to the topic” and would be identified when participants mentioned 

that in the class, they realized other way to understand the class’ topic apart from what they 

had known. This characteristic is not to be confused with multi-representational, which indi-

cator was “The targets of learning were examined through several forms of presentation (text, 

diagrams, pictures, video, etc.)”. Multi-representational would be interpreted when partici-

pants mentioned about multiple forms of knowledge presentation, be it in text, diagrams, pic-

tures, video or something else. 
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Creative 

It is important to note that in the original framework (Hakkarainen, 2011), video production 

assignment was meant to support problem-based learning (PBL) sessions, and the difference 

of session length between that study and this study was considerably huge. There were 5 PBL 

sessions, 4 hours each; and in addition, there were 3 different workshops for video production 

assignments, 8 hours for each. In this study, both classroom and slide designing session was 

done within 3 hours and 30 minutes. This relatively big difference between sessions might be 

one of the reason why there were two different indicators of creative characteristic in the pre-

vious study. 

Defining creative thinking led to finding for further resources. Partnership for 21
st
 Century 

Learning defines thinking creatively as “using a wide range of idea creation techniques (such 

as brainstorming), creating new and worthwhile ideas (both incremental and radical con-

cepts), elaborating, refining, analyzing and evaluating their own ideas in order to improve and 

maximize creative efforts”. According to American Psychological Association Dictionary 

(Vanderbos, 2006) as cited in Hong & Milgram (2010), creative thinking was defined “as 

mental processes leading to a new invention, solution, or synthesis in any area”. Navarrete 

(2013) argued that creative thinking could be seen as one’s capacity to construct original in-

terpretation. The similarities between these definitions were that they involved the construc-

tion of meaning to new, original meaning.  

The word “idea”, according to Cambridge English dictionary, can have meaning as either 

“suggestion” or “knowledge”. According to Oxford English dictionary, idea is defined as “a 

thought or suggestion as to a possible course of action”, “a mental impression”, and “an opin-

ion or belief”. In respect of those definitions, in this study, idea would be seen as knowledge 

or mental impression, rather than a suggestion.  

In addition, the word “enable”, according to both Cambridge and Oxford English dictionary 

means to make something possible, and to “encourage” means “to make something more like-

ly to happen” according to Oxford, and in respect of encouraging creative thinking, means “to 

stimulate the development” according to Cambridge. There is fine line between those two 

terms and therefore, due to the limited resources, this study will treat them as if they are the 

same. That being said, with addition of the fact that both classroom and slide designing ses-

sion were done at the same time (in comparison with previous study, which was done in dif-
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ferent time and place), in this study creative thinking is seen from only one indicator, instead 

of two: “The class encouraged creative thinking". 

Therefore, when interpreting the interviews, Author looked for elements that supported (en-

couraged) this construction of new, original (according to students) meaning in students’ 

mind, encouraged the elaboration, refinement, analysis and evaluation of their own ideas, and 

encouraged the usage of wide range of idea creation techniques.  

Critical 

Similarly, critical characteristic was quite challenging to examine. The statement used to de-

scribe critical in Hakkarainen’s study in 2011 were “the studying developed my critical think-

ing skills” –which is quite different with most of the statements - most of other characteris-

tics’ indicator coerce the fact that something is or is not there, for example, “the studying ena-

bled…”, “I was able to…”, “The X was…”. However, according to Oxford’s and Cam-

bridge’s English Dictionary, the meaning of “develop” could be seen not only from the point 

of “start to happen or exist”—which is similar to other characteristics—but also as “to grow,”. 

Previous studies have not clearly addressed this matter, and therefore for the sake of this 

study’s consistency, the first point of view was taken: develop here would be in the meaning 

of “start to happen or exist”. 

For the same reason with defining develop, the next challenge was to define critical thinking. 

In this study, the definition of critical thinking was taken from a presented statement at the 8th 

Annual International Conference on Critical Thinking and Education Reform, Summer 1987 

(as cited in The Foundation for Critical Thinking (n.d.)), which was “…intellectually disci-

plined process of actively and skillfully conceptualizing, applying, analyzing, synthesizing, 

and/or evaluating information gathered from, or generated by, observation, experience, reflec-

tion, reasoning, or communication, as a guide to belief and action.” It is interpreted that any 

conceptualization, application, analysis, synthesis and evaluation of information is a critical 

thinking, but the word “actively and skillfully" implies that non-active and non-skillful con-

ceptualization, application, analysis, synthesis and evaluation is not a critical thinking. That 

implication led to another question: how active and how skillful should those be, to be con-

sidered as “critical thinking”? Again, since no clear measurement has been stated by the au-

thors of the definition and for the sake of consistency in this study, the occurrence of any con-

ceptualization, application, analysis, synthesis and evaluation of information will be consid-

ered as critical thinking. 
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Below is the final coding frame used in this study: 

Table 4. Final Coding Frame 

Process Characteristics Modified Indicator 

 

Constructive I was able to utilize my prior knowledge about the class 

topics 

 

 The class deepened my understanding of what I had 

learned before 

 

Experiential I was able to apply my own practical experiences during 

the class 

 

 I was able to utilize my own experiences as starting 

points for learning in the class 

 

Self-Directed I was able to influence the content and realization of our 

slide design 

 

The students directed their own studying process in the 

class 

 

I was able to evaluate my own learning during the class 

 

Active Student role was to actively apply information 

 

Students role was to actively evaluate information 

 

Student role was to actively acquire information 

 

Cooperative, 

Conversational, 

Collaborative 

Case related, small group discussions on the discussion 

area helped me to learn 

 

 The students were committed to collaboration 

 

 Cooperation with my partners was successful 

 

Contextual The class promoted the learning of skills and knowledge 

needed in working life. 

 

Goal Oriented The studying enabled the achievement of personal goal. 

 

Individual I was able to apply my own practical experiences during 

the class 

 

Studying enabled the achievement of my personal goals 
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It was possible for me to study according to my own per-

sonal style that suits me 

  

Reflective I was able to evaluate my own learning during the class 

 

Abstract On the class practical examples were studied in a theoret-

ical framework 

 

Critical 

 

Multiple Perspective 

Oriented 

The studying developed my critical thinking 

 

The class helped student to understand different perspec-

tives related to the topic 

 

Multi-Representational The targets of learning were examined through several 

forms of presentation (text, diagrams, pictures, video, 

etc.) 

 

Creative The studying encouraged construction of new, original 

meaning (according to students) in students’ mind 

 

The studying encouraged the elaboration, refinement, 

analysis and evaluation of their own ideas 

 

The studying encouraged the usage of wide range of idea 

creation techniques. 

4.5.3 Inter-rater Reliability 

Inter-rater reliability check for open-ended interview was done as suggested by Silverman, 

(2001, 2013). It was done by making copies from the NVivo file (from now it will be called 

Master File) and giving them to a peer. The Author would then code one copy and the peer 

code another copy. The copied file had everything the Master File had but it hadn’t been cod-

ed at all. The participants’ names were changed into number 01 through 14. If the peer coder 

used different operating system, the file would be converted accordingly. After peer had fin-

ished coding, both copy of the files would be merged into one file. Then, a coding comparison 

query was done between the peer’s part and Author’s part. As there was a time and resources 

limitation, peer coder was only asked to code a part of the data: 

1. Examine and code Participant 02’s transcript for all meaningful learning characteristic 

coding frame 

2. Examine and code every participant’s transcript for critical thinking indicator. 
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This approach is Author’s own brainstorming; the reason Participant 02 was chosen was be-

cause Participant 02 gave rigorous description of learning process compared to other partici-

pants; while critical thinking indicator was chosen because it was one of meaningful learning 

characteristic in which the indicator needed further elaboration.  

The rules of coding were explained in e-mail, memo inside the copied file and verbally told 

from Chapter 4.5.2. The rules of coding that were unstated in Chapter 4.5.2 were as follows: 

1. Always check which classroom was the participants referring to, as there were conver-

sations about slide design classroom and another classroom. 

2. When coding the answer, I sometimes include affirming words like "mm-hmm", 

"yes", “okay”, “I see”, “alright”, and “right”.  

a. According to Sage Publications and Lavrakas (2008), open-ended questions 

are necessary to be coded in verbatim way. 

b. Reason: sometimes the answer after the affirming words explains the answer 

before it. 

c. Reason: sometimes the answer is long, but separated by the affirming words  

3. When coding the answer, I sometimes include the P and I. 

a. Reason: the answer is long, but separated by the affirming words etc. 

 (same as 1b) 

The average Cohen’s Kappa for all meaningful learning characteristics in Participant 02’s 

interview is 0.31 and the average Cohen’s Kappa for Critical Thinking across all participants 

is 0.38. The detailed coding comparison results can be found in Appendix 2 and 3. 
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5 Results 

The chapter states the result of coded interview transcripts according to meaningful learning 

process characteristics indicators. The concept map and reflection blog post were both elimi-

nated from coding or any analysis process, mainly due to 1) shifted focus towards process 

characteristics instead of the knowledge structure and 2) limited number of participants sub-

mitting blog post. Thus, the concept maps were used only for pedagogical part of the study 

and not as part of empirical study; it serves as students’ own basis to organize and visualize 

their prior knowledge about the classroom topic. 

This result emerges from interview analysis; percentage used in this indicator is always rela-

tive with total participants interviewed (not the total students attended the classroom as some 

of them refused to be interviewed), which was 14. Table CC summarize the findings for sec-

ond research question. Each indicator was indicated by certain number of interviewee, and 

since some process characteristics is defined by several indicators, there is possibility that 

some interviewee experienced and showed only one from several indicators, therefore, total 

interviewee indicating process characteristics (N) is not necessarily the sum amount of inter-

viewee indicating indicators. 

Table 5. Summary of Emerged Meaningful Learning Process Characteristic  

Process 

Characteristics 

(PC) 

Indicator Numbers 

of Inter-

viewee In-

dicated PC 

Total  

Interviewee Indi-

cating PC (N) 

% 

Characteristic 

Occurrence 

(N/14) 

Critical The studying 

developed my 

critical think-

ing 

 

14 14 100% 

Self-Directed I was able to 

evaluate my 

own learning 

during the 

class 

 

14 14 100% 

 I was able to 

influence the 

content and 

realization of 

our slide de-

sign 

 

3   
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 The students 

directed their 

own studying 

process in the 

class 

 

1   

Reflective I was able to 

evaluate my 

own learning 

during the 

class 

 

14 14 100% 

Constructive 

 

 

 

 

 

I was able to 

utilize my pri-

or knowledge 

about the class 

topics 

 

7 12 85.71% 

 The class 

deepened my 

understanding 

of what I had 

learned before 

 

12   

Experiential I was able to 

apply my own 

practical expe-

riences during 

the class 

 

11 12 85.71% 

 I was able to 

utilize my own 

experiences as 

starting points 

for learning in 

the class 

 

11   

Creative The class 

encouraged 

creative 

thinking 

 

12 12 85.71% 

Individual I was able to 

apply my own 

practical expe-

riences during 

the class 

 

Studying ena-

bled the 

11 

 

 

 

 

 

2 

 

11 78.57% 
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achievement of 

my personal 

goals 

 

It was possible 

for me to study 

according to 

my own per-

sonal style that 

suits me 

 

 

 

 

 

1 

 

 

Active Student active-

ly 

apply info 

 

Students ac-

tively 

evaluate info 

 

Student 

actively 

acquire info 

 

10 

 

 

7 

 

 

 

3 

 

 

11 78.57% 

Cooperative, 

Conversational, 

Collaborative 

Case related, 

small group 

discussions on 

the discussion 

area helped me 

to learn 

 

8 11 78.57% 

 The students 

were commit-

ted to collabo-

ration 

 

4   

 Cooperation 

with my part-

ners was suc-

cessful 

 

2   

Multiple-

Perspective 

Oriented 

The class 

helped student 

to understand 

different per-

spectives relat-

ed to the topic 

9 9 64.28% 

     

Abstract On the class 

practical ex-

amples were 

8 8 57.14% 
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studied in a 

theoretical 

framework 

 

Contextual The class pro-

moted the 

learning of 

skills and 

knowledge 

needed in 

working life. 

 

6 6 42.86% 

Goal Oriented The studying 

enabled the 

achievement of 

personal goal. 

 

2 2 14.29% 

Multi-

Representational 

The targets of 

learning were 

examined 

through sever-

al forms of 

presentation 

(text, dia-

grams, pic-

tures, video, 

etc.) 

 

0 0 0 

As author was looking for direct indicator for emerged process characteristics from the semi-

structured interviews, first, critical thinking showed on all 14 interviewees; from which it can 

be inferred that all interviewees had either conceptualizing, applying, analyzing, synthesizing, 

and/or evaluating information gathered; which in alignment with the purpose of almost all 

activities during the classroom. For example, a participant has evaluated her own learning by 

saying these: 

Participant (P):  I think I add more and, and I also know a little bit about color and (.) and also—

yeah, and also the size of the word and everything. Well, I have, I had some prior knowledge 

about like making Powerpoint but actually I have no idea about, like, what color—what kind of 

color should be together or something like that.  

Interviewer (I): Sure. 

P: Then I know better, I think. 

Another example of participant that had evaluated her own learning: 
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P: No, no. I learned—I [inaudible] There are some things that I have learned and I add to my 

knowledge—to my prior knowledge.  

 

Figure 11. Interviewees indicated self-directed characteristic 

There are indicators of self-directed characteristics, where all (100%) participants reported to 

be able to self-evaluate their own learning, and this also showed the reflective characteristic of 

meaningful learning. The transcript example would be the same as critical thinking (evalua-

tion) above.  

In contrast, only 3 (21.43%) participants reported that they were able to influence the content 

and realization of assignment, and only one (7.14%) participant reported that students were 

able to direct their own studying process during learning. In total, there are 4 participants in-

dicated self-directed characteristic. Example of both indicators, in respective order: 

But fortunately, and first thing we did, uh, was we wanted to talk about music bands. So, we in-

clude—well, we discuss which are music—our favorite music bands, which are The Beatles and 

Coldplay. 

P: The time, like the—the [stutters], uh, the amount of work and the time, uh (..), organization 

was like, we had much more time for doing the task, which I really like because, as I said be-

fore, I need more time for all those things, I guess, compared to, maybe, some others, so I really 

enjoyed that it was enough time to do our tasks and also practice a little bit about them, and it 
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was not the fear that you somehow miss something, so, I would say that was a main point that 

my—my motivation was good. 

 

Figure 12. Interviewees indicated constructive characteristic 

Constructive indicators of ‘able to deepen understanding’ occurred in 12 out of 14 interviews 

(85.7% of total participants). Interestingly, only 7 (50% of total participants) pointed out the 

chance of utilizing prior knowledge. Below is example of participants’ transcript that indicat-

ed ability to deepen understanding: 

For example, having two to three maximum colors with the font, it’s very important, and I 

didn’t know that before. I was using, maybe using, plain colors, white or black, yes. I think, 

well, I now would point out one more thing: about the background. That, of course, it should 

be—there should always be contrast with black and white, or dark, sorry, black and yellow, 

something like that. But, for example, something that I—I’ve found very interesting was if we 

put an image as the background, if we don’t—if we don’t just want it to look nice, but we want 

to emphasize the title or the heading, that we can blur it, or make it less transparent, let’s say. I 

think that. Yeah, that was, sorry, less transparent? Make it—yeah, make it, like, blurry. Yeah, 

that’s (.) yeah. I—I didn’t know that after, uh, before. That was very interesting. 

And example of ability to utilize prior knowledge: 

I didn’t—if I would rely just on my previous knowledge, I wouldn’t have cut the images from 

the bands. 
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Figure 13. Interviewees indicated experiential characteristic 

Partially different 12 participants, suggested that the lesson was experiential, 11 (78.57%) of 

them were able to apply personal practical experiences during the class and different 11 uti-

lize their own experiences as starting point of learning. Below is example of participants’ 

transcript that indicated ability to utilize personal practical experiences during the class, same 

with the one in constructive characteristic above: 

I didn’t—if I would rely just on my previous knowledge, I wouldn’t have cut the images from 

the bands. 

And this is example of ability to apply personal practical experiences during the class: 

P: Yeah, but (.) and the first thing we did, uh, instead of putting that color background, we 

choose an image; but it wasn’t fitting at all. So we have to change it.  So I—calling to my previ-

ous knowledge, I would have maybe use an image as a background; but then, I think it was 

meaningful but it could be disruptive. So as we said in the—in the presentation when we were 

doing these bad slides, the—the background if there is an image, or an GIF, for example, the 

one we had, it could be disruptive. It could—no, not have you understanding the concept. So 

I—we changed this. So I think that when we, at least in my case, I connect my previous 

knowledge with the, yeah. 
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Figure 14. Interviewees indicated active characteristic. 

10 participants (71.4%) indicated that they were able to actively apply information during the 

class, in terms of applying information. 7 participants (50%) suggested they were able to ac-

tively evaluate information, but in contrast, only 3 (21.43%) suggested that they were actively 

acquire information. Example of actively evaluate and apply information is the same with 

“apply personal practical experiences”, while example of actively acquire information is: 

Because you have—you implement—you learn the concept, and then you implement and then 

it’s about—I mean not getting more information from the teacher, but getting information 

from—learning from each other. 



55 

 

 

Figure 15. Interviewees indicated individual characteristic. 

11 participants showed the indicators of individual characteristic. All of 11 (78.57%) reported 

to be able to apply their own practical experiences during the class, which the example was 

the same as one of experiential’s indicator “I was able to apply my own practical experiences 

during the class”. 

2 (14.29%) reported that the studying enabled the achievement of their personal goals: 

I was truly interested in learning how to design because I, me, I have problem when I am doing 

presentation, normally I changed it so often. 

and only 1 (7.14%) was able to study according to his/her personal style that suits him/her. 

P: The time, like the—the [stutters], uh, the amount of work and the time, uh (..), organization 

was like, we had much more time for doing the task, which I really like because, as I said be-

fore, I need more time for all those things, I guess, compared to, maybe, some others, so I really 

enjoyed that it was enough time to do our tasks and also practice a little bit about them, and it 

was not the fear that you somehow miss something, so, I would say that was a main point that 

my—my motivation was good. 

9 participants (64.2%) reported that the class helped them understood different perspective 

(multiple-perspective oriented). The example would be: 
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And in this case what I think that help a lot was, uh, that we put our hands on the work. So we 

have to create these slides:we have to create the good slide and the bad slide, and I think, yes, 

by trying, okay, is this background matching with the font, is the color going well? Even our 

colleague of us were, uh, taking her phone out and looking online the webpage you showed us. 

Okay, is this color matching? 

8 (57.14%) participants agreed that in the class was abstract, where practical examples are 

studied under theoretical framework.  

P: So, with bad aspects, you’ve actually told us what we have to do and, we sketched some-

thing, like, adding colors, or necessary colors, 

I: Hmm. 

P: Then, the background, and then the text, and everthing, there is no kind of coherency in the— 

I: Hmm. 

P: in the text and background color of the design. All these things affect, uh, the design. 

 

Figure 16. Interviewees indicated cooperative, conversational, and collaborative char-

acteristic 

8 participants (57.14%) also agreed that the case related, small group discussions helped them 

learn, even though there were only 2 (14.28%) participants indicate success with their part-
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ners and only 4 (28.56%) reported commitment to collaboration. In total, there are in total 12 

participants indicated the emergence of cooperative, conversational and collaborative. 

6 participants (42.85%) reported that the class was contextual, promoting skills and 

knowledge needed in working life; 4 (28.57%) reported they have goal of learning Power-

Point, where 2 (14.28%) of them reported the class enabled them to achieve their goal (goal-

oriented).  
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6 Discussion 

Before discussing, it is important to remember what was stated on previous chapter: concept 

maps and reflection blog posts were eliminated from being the data source in this study. The 

limited number of students writing reflection blog post, the minimum resource to thoroughly 

assess concept maps and the fact that there was question about prior and new knowledge 

structure in relation of pre- and post-concept maps (the first interview question), made inter-

view transcripts as sole and primary source of data.  

6.1 RQ1. How to design a lesson in higher education, that consider the pre-requisites 

of meaningful learning? 

The idea of meaningful learning, as stated by Bretz (2001), was enriched by perspective of 

human constructivism by Novak, which states that “meaningful learning underlies the con-

structive integration of thinking, feeling, and acting, leading to human empowerment for 

commitment and responsibility.” Furthermore, Novak stated that such experience, which 

leads to empowerment, occurs within either cognitive, affective or psychomotor domain. It is 

concluded that constructive integration of cognitive (thinking), affective (emotion), and psy-

chomotor (acting) in education would be the emergence of meaningful learning (Bretz, 2001). 

Cognitive, affective and psychomotor were learning domains. Secondly, the conclusion above 

is not everything that matters about the relation between learning domains and meaningful 

learning. Learning domains dictate which techniques are effective to teach them, “one-size-

fits-all doesn’t work” (Kapp, 2012). Moreover, defining specific learning domain help to de-

fine point of view of subject matter. For example, a subject matter “Clear Slide Design” could 

be seen from the point of view of declarative knowledge, that is, verbal knowledge or factual 

knowledge, an association between two or more items, linked by memorization (Kapp, 2012). 

The way to see it from declarative point of view is by presenting some visually clear slide 

designs. However, the same topic can also be discussed from the point of view of procedural 

knowledge, that is, step-by-step instructions for performing a task (Kapp, 2012). This multiple 

possibility of perspective potentially add complexity and hinders the conceptual clarity of 

subject matter – whether it is “how to”, “how”, “why”, “what”, and so on. As clarity of sub-

ject matter is one of meaningful learning pre-requisite and, as it has discussed earlier, is the 

only one thing teacher could dictate, it would not be wise to leave learning domain out of 

meaningful learning study. 



59 

 

Third matter, perhaps most important point to discuss about RQ1, is the learning domain inte-

gration within the class activities. It is important to mention the way of integrating learning 

domains didn’t refer to activities that addresses all 3 domains at all time, throughout the 

classroom.. Instead, it was rather 1) there are some activities that addresses 2 or 3 of the learn-

ing domains at a time and 2) the learning domains are all individually addressed throughout 

the classroom (See Chapter 4.3). These different ways of integrating learning domains could 

be a critical point where the support of meaningful learning could be described and further 

analyzed. Each learning domain mentioned in Chapter 2.3.1 has different taxonomy; for ex-

ample, cognitive domain, which related to thinking skills, starts with remember, which esca-

lates to understand, apply, analyze, evaluate, and create (Krathwohl, 2002). This taxonomy is 

also known as Bloom’s Revised Taxonomy. Providing that all of these happen in thinking 

level, neither emotional nor procedural level, the taxonomies were clearly distinguished, 

which subsequently distinguishes the teaching / learning strategies for specific learning do-

main.  

In this study, the cognitive taxonomy undoubtedly went to the create level – as learners’ task 

were to create unclear and clear slide design. Since create is the most complex cognitive level 

according to Bloom’s Revised Taxonomy, there were need to address the lower-level cogni-

tive processes first; in the beginning of the class, students were evaluating the concept of what 

is good and bad slide design, which were analyzed in the class to be highly subjective and 

therefore redefined to be ‘visually clear’ and ‘visually unclear’. Even the term ‘clear’ were 

also described using the correct use of image, size and color in slide design, so that it would 

be easier to be understood and easier to be applied in slide design.  

The limitation to find characteristic emotionally involving (see Chapter 2.2) didn’t necessarily 

mean that affective domain would not be addressed in pedagogical design of this classroom; it 

would be a counter-proposition of integration of domains to support meaningful learning. In-

stead, the affective domain was addressed in form of role-playing (Kapp, 2012) as treasure 

hunter; where the students were invited to respond to the phenomena (Clark, 2015a) and giv-

ing active participation in the classroom, whether by discussing, giving ideas to analyze what 

is clear and unclear slide design, finding treasure map and presenting the slide design. The 

coins were used as incentive for those responds to phenomena, thus all of these activities were 

meant to encourage their participation. 
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The psychomotor domain was undoubtedly addressed; some demonstration (Kapp, 2012) on 

how color, size and image contributed to unclear and clear slide design were presented. Stu-

dents were also practicing (Kapp, 2012) making unclear and clear slide design; not just listen-

ing on ‘how to’ do it. Before practicing, the learner was put in set (Clark, 2015b), being men-

tally ready ( in this study, “mentally” is translated to “cognitively”) by given the conceptual 

matter of the topic; and being emotionally ready by some stimulations such as coins, role 

playing as treasure hunter and doing scavenger hunt for treasure maps (See Chapter 4.3). The 

psychomotor domain is also addressed in level of guided response, as learners had performed 

action—creating unclear and clear slide design—after some demonstration of how the concept 

works. Perhaps, this is the reason why experiential indicator were third most frequently iden-

tified from the participants; because students not only had chance to experience making the 

clear and unclear slide, but also chance to experience a clear and unclear slide design presen-

tation.  

These three domains (cognitive, affective and psychomotor), had been addressed and integrat-

ed, with some limitations, in the classroom, as Novak suggested (Bretz, 2001; Novak, 1993), 

to help fostering meaningful learning. In addition, all activities during the lesson described in 

Chapter 4.3 were addressing specific domains using effective teaching methods proposed in 

Chapter 2.3.2. Methods to address cognitive (specifically, rules-based and conceptual 

knowledge), affective, and psychomotor were all implemented in the classroom. Another rea-

son is that concept maps, which is important for knowledge construction (see Chapter 2.1.1) 

were implemented in the classroom as well. 

6.2 RQ2. What process characteristics of meaningful learning emerge in that lesson? 

From the results, it seemed that most meaningful learning characteristics has occurred in the 

classroom; the ones appearing most would be from sub-categories of critical, reflective, and 

self-directed (able to self-evaluate learning). This is in alignment with what Ausubel and No-

vak claimed, that for meaningful learning requires relevant existing knowledge structure (Au-

subel et al., 1978; Novak & Cañas, 2008; Novak 2011). When learners reflect, they are refer-

ring to the existing knowledge in their cognitive structure. It could also be inferred that as 

learners were able to self-evaluate themselves, they were willing to learning meaningfully—

the next pre-requisites of meaningful learning (see Chapter 2.1), supported by the pedagogical 

design to conceptually clarify the class topic (See Chapter 4.3.5). Therefore, it is normal to 
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see constructive characteristic, especially able to deepen understanding, to also appear more 

frequently than the other characteristics. 

As proposed above, experiential characteristic might be a result of the psychomotor activities 

in the classroom; the reason was because the indicator proposed in TML model, especially “I 

was able to apply my own practical experiences during the class” suggested that experience 

was more practical than simply mental. In contrary, the active characteristic does not suggest 

that everything learner do should be physical to be active; there is indicator of actively evalu-

ating own learning. 

This method of determining frequencies of something, according to number of participants 

mentioning the specific matter, is in alignment with what was stated by Saldaña (2010, p. 68). 

However, this proposition of frequency based on number participants mentioning the matter, 

was not to be seen as sole, absolute measure of what frequency happened during classroom: 

multi-representational was the only characteristics unidentified in any of the transcription; 

despite the target of learning was addressed in multiple forms: Google Slide, presentation and 

printed treasure maps. This case is the same with cooperative, conversational and collabora-

tive: despite everyone was working as a group, only 9 out of 14 showed the indicator of coop-

erative, conversational and collaborative characteristics. Putting aside the indirect nature of 

the questions, other possible reason was the possibility of somebody who is not comfortable 

learning in a group; whose leaning won’t be optimized when learning together. Saldaña (p.69) 

thus proposed several advanced statistical methods such as hierarchical clustering and 

multidimensional scaling to identify associations, co-occurrence, distance, and proximity be-

tween such data. 

Furthermore, this study had not considered the number of references of a characteristic in one 

source. The data had shown that it was possible once source identified the same characteristic 

repeatedly during interview. Therefore, it was a challenge to simply conclude that the number 

of source identifying absolutely and directly showing the frequency, or degree of intense of 

each characteristic. It was tempting to see this result in that way, however this limitation 

doesn’t allow Author to simply conclude “the more source from whom it was identified, the 

more intense the experience is”. More discussion about this can be found in Chapter 6.3. 

On the other issue, it was found that many of the learners didn’t learn from classroom where 

there was only lecture—which was in alignment with Novak’s suggestion to integrate learn-

ing domains (Bretz, 2001). A classroom with just lecture to listen, without any other activities 
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to be done by learners (apart from, probably, writing notes and practicing exam questions), do 

not support this learning integration; 1) the students were not made aware with the possibility 

of different learning activity and 2) they were only expected to listen to the lecture. This case, 

however, were not put into inter-rater reliability and were not included in Hakkarainen’s 

(2011) framework. Moreover, this case is highly ambiguous; a clarification of whether the 

learners were really not learning because of the lecturing technique, or because of low motiva-

tion to learn, is needed. In addition, the question that was used to find this issue didn’t specify 

time frame and were totally open; and if it was relatively long time in the past, there is a pos-

sibility that the memories were not reliable as an information source. 

6.3 Indirect interview questions toward the matter: possible issues 

Elaborating further, it was stated on Chapter 4.5.2 the questions asked in the interview were 

indirectly addressing the process characteristics, although it was contextualized to the slide 

design classroom. This fact could lead to several discussions. 

First, the number of participants indicated process characteristics (N), even though not abso-

lute, might be showing the degree of the process characteristics’ experience under the lesson 

design. It might also illustrate how intense certain process characteristic was emerging in the 

classroom, based on how many students indicated it. However, it didn’t indicate how intense 

was the process characteristic in the personal level—which was what the previous studies 

(Hakkarainen, 2011; Hakkarainen et al., 2007) were finding out, using a set 5-likert scale 

questionnaire ranging from 5-strongly agree to 1-strongly disagree. It was also not indicating 

whether the process characteristics emerged throughout the classroom or within specific mo-

ments, instead, it merely stated the process characteristic was present during the classroom. 

Second, the indirect nature of the interview questions led to 2 different views; it was either 1) 

interview transcripts were not indicating the process characteristics because the questions 

were indirectly addressing the matter, or 2) the process characteristics were actually there, 

because even it was indicated even when using indirect approach. The first view, however, 

arguably rebutted by the facts that the questions were specifically addressing the classroom 

itself and the events happened during that time, including what students had experienced; 

whether it was their learning experience or their difficult experience. As process characteris-

tics are highly related to the event or experience (instead of learning outcome) the indirect 
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questions were providing open, but specific guidelines for participant to answer just within 

the context of situation they experienced in the classroom. 

Going deeper on the purposes of the questions; initially, the questions were simply meant to 

look for indicator of meaningful learning by comparing pre- and post- concept maps with in-

terview transcripts; and if possible, the circumstances that made them learn meaningfully. 

Questions about motivation were related to intention to learn, even though might just be rote 

and not meaningfully. Question about music was related to emotional state, which might hin-

der or enhance motivation. However, this kind of notion was less trustworthy as there were no 

specific framework to declare them, when it was done using these questions; hence the shift 

towards assessment of meaningful learning process characteristics. These discussions about 

interview questions led to one iteration suggestion as part of Design-Based Research: to use 

interview question as a further evidence of meaningful learning process characteristics, apart 

from the questionnaire.  

6.4 Limitations and challenges 

Some limitations of this study were 1) the nature of coding framework being taken from a 

questionnaire statement, as mentioned earlier in this chapter; could lead into 2 different inter-

pretation, and probably the study result would be more rigorous, had the questionnaire were 

also used as part of data collection for cross-checking the interpretation. 2) The number of 

participants; which even though coming from quite many different countries, their number 

were clearly not sufficient for generalization (N= 14). 3) The characteristic emotionally in-

volving was not used in this study due to the time and resource limitations.  

4) Time and resource limitations also caused the integration of learning domain in this study 

was done without rigorous research basis; the classroom did address three of all domains 

throughout the activities, but as stated in Chapter 6.1, the extent of the learning domain inte-

gration was done in a very specified way, and thus could be as a basis for future analysis. 5) 

The percentage of cases used in inter-rater reliability was less than 10% of the whole data (1 

participant out of 14) and only checking 1 meaningful learning characteristic out of 14. Joyce 

(2013) stated that only 20% of the cases are coded by the peer; while “Check Inter-rater Reli-

ability” (n.d.) suggested 25%. 
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6) Perhaps the most unsatisfying part of this study is the fact that the inter-rater reliability has 

not shown strong, rigorous confidence on the interpretation yet; most of them were either 

moderately, poorly agree or even totally disagree to the Author’s interpretation, even though 

there are excellent agreements (κ>0.75) on few indicators. The average Cohen’s Kappa for all 

meaningful learning characteristics in Participant 02’s interview is 0.31 and the average Co-

hen’s Kappa for Critical Thinking across all participants is 0.38. According to Landis & Koch 

(1977) both of these values are only considered fair; while it is poor according to “Run a 

Coding Comparison query” (n.d.).  

There are some possible reasons for this; one, the peer coder was not being involved directly 

in the beginning of the project; the inter-rater reliability was rather done after Author had fin-

ished the coding and peer did not have any knowledge about the data, or how to interpret 

them, before data was shared. This causes the agreement about what extent the data should be 

coded were less rigorous if peer was involved from the beginning. (Silverman, 2013) noted 

one of his experience doing inter-rater reliability for months, involving a lot of redefining the 

coding categories to reach better agreement. This peer coding seemed to involve the peer from 

the beginning, because they “…independently coded samples of transcripts, comparing our 

coding to see if we overlapped…After some months in which we often found we had to revise 

our definitions of coding categories…we finally achieved a respectable Kappa level” 

(Silverman, 2013, p.272). Some example of cases in Gisev, Bell, & Chen (2013) were also 

suggesting that peer coding should be done by all coders from the beginning.  

Two, peer coding was only done in one – time process, which gives less chance to review 

some parts, especially parts that was actually needed to be coded but hadn’t been coded yet. 

For example, these two transcriptions below were supposedly included as they are all evi-

dence of critical thinking, but peer was only coding a part of it (showed in underline). 

Transcription 1 

I: Okay. Can I say you are mostly, like, reviewing what you know? 

P: No, not mostly. Not mostly reviewing.  Adding up— 

I: Adding up? 

P: Yeah. Adding—adding for my knowledge— 

I: Okay. 
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P: And then applying them to the slides. 

Applying is also the definition of critical thinking in this study, moreover, the answer “no, not 

mostly…adding up--” had also shown evaluation and synthesis of participant’s own learning. 

Transcription 2 

As I did it yesterday, so about the structure, uh, that, uh, I usually is to put more topics in the 

same slide, so okay, it’s convenient to put--to   have [laughing] that slides but now I under-

stand—it’s easier also to understand, to follow the discussion, of course, to have different slides. 

And uh, I didn’t care about--before, uh, to put like text in images like, every, um, every part, I 

just say, it’s okay. But now I understood that you should put better and organized structure and 

about the background, the issue to me to be distracting, but I didn’t know that I could put like, 

GIF for background. 

Same case: the non-underlined part had shown the evaluation and synthesis of the learning, 

which is indicator of critical thinking. Besides the real different understanding issue, matters 

such those misses did contribute to the inter-rater reliability, not to mention that those were 

only 2 found examples—it was unknown how many misses were there in the data analysis. In 

addition, the portion of data coded in peer were less than 20% of total data; only 1 out of 14 

participant transcriptions was coded to all meaningful learning characteristics indicator, and 

only 1 meaningful learning characteristic peer-coded to all participants. 

The establishment and proceeding of the classroom were not without challenges either; for 

example, a miscalculation of number of students attending the class lead to way of submitting 

coins in Chapter 4.3.3, Figure AE. This notion had its limitation, i.e. some students were 

playing with the coins, stealing them from the other groups’ boxes. Even though some 

participants found this funny and lessen the tension in the classroom, had coins were 

implemented as part of assessment, it would be more challenging to assess fairly and correctly 

without more control over this notion. Some technical issues were raised due to this 

miscalculation as well, i.e. type of shapes, which determines number of groups, need to be 

increased on the spot; amount of coins would need to be increased as well, to make sure 

everyone would get a coin. Also, since number of students coming to the class was increasing, 

the time needed for collaboration was increased too – hence the extension of initial lesson 

time from 105 minutes to 140 minutes. 

Some other minor, technical situations was the fact students initially were not aware they 

need to fill up a consent form before the class would start, resulting in 20-minutes wait of the 
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unknown. An instruction to go to link of consent form was there, but there was neither 

instruction nor notification that consent form needed to be filled before the class started. The 

situation got under control after Author realized the number of students filling the form were 

still less than the ones attending after 15 minutes; where it was immediately announced that 

the link presented in projector had to be opened in browser and filled before the class start. 

Apparently, this was the right call, as one of the interviewee admitted some upsetting moment 

because everyone just sitting there waiting. Also, the proceeding of coin giving was unclear 

for some students; they understood that they can only give coin once, instead of (maximum) 6 

times, 1 coin each time, to all 6 presentations. The goal here was to provide healthy 

competition; where everyone appreciates the effort of others accordingly; instead of tackling 

down each other to get highest points. In context of higher education, it might not be such a 

big deal, but in case of studying this research in K-12 schools might be different. 

6.5 Ethical Issues 

Before the class begun, a link to fill a consent form was sent to all students who were coming 

to the classroom. Student were asked if they would give permission to Author to a) use 

artefacts such as concept maps, slide design and points, which would be produced in the 

classroom, as thesis data b) use students’ blog post as thesis data. There was also a field for 

providing their blog address, should they be willing to give permission. Then students were 

also asked if they were willing to be interviewed as part of data collection, the way they 

would like to be interviewed (with video recording or audio only) and their time availability 

within the next 4 days, to enhance the reliability of their memory about the classroom. It was 

stated that all published data would only be the analysis; their personal information would not 

be published, and their names would be anonymous. During peer coding, all participants’ 

names were anonymized and number was used instead (Participant 01, Participant 02..). No 

audio or video of the interviews were given to peer coders. Also, all video and audio recorded 

during interview will be used only for educational purposes.  

The reason participants were chosen was stated in the consent form, which were the fact that 

they were speaking English and they were higher education students. The benefits to be in the 

study were also described; which were the experience of dynamic, not-just-sit-down-and-

listen classroom, learn to create visually clear slide design, which was important as 

presentation would be inevitable in their study courses, and probably in their future. In 
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addition, as previously stated in Chapter, the classroom was conducted under the course 

Learning Environment and Technology, the topic making clear slide design was in alignment 

with the course objective. 
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7 Conclusion and Future Research 

According to Design-based research principles (Barab & Squire, 2009), this study was only 

the first design cycle. Outcome from this first design cycle was a pedagogical design 

framework that supported almost every part of meaningful learning process characteristics, 

according to Teaching and Meaningful Learning (TML) model (Hakkarainen et al., 2007; 

Hakkarainen & Vapalahti, 2011). The pedagogical design was developed considering the 

integration of cognitive, affective and psychomotor domain (Bretz, 2001; Novak, 1993) with 

purpose of supporting the occurrence of meaningful learning. In addition, several teaching 

methods to address each of the learning domain (Kapp, 2012) were implemented to enhance 

the effectiveness of the pedagogical design. 

Most of meaningful learning characteristics were identified in this classroom design, with 

exclusion of, arguably, multi-representational. Characteristics that were identified by all 

participants were critical thinking, reflective and self-directed (self-evaluation) and the least 

identified (not unidentified) was goal-oriented. Even so, the number of source identifying of a 

characteristic cannot necessarily represent the real frequency or degree of intense; for 

example, everyone was working in a group, but not everyone identified cooperative, 

conversational and collaborative. 

For the next design cycle of this study, several iterations from several points of view are pro-

posed. From pedagogical point of view, it is important to 1) always let the participants know 

what was going to happen; to set learner expectations means the success of a facilitator: the 

case of consent form filling was good warning. 2) different ways to distribute learner into 

groups are welcome to be implemented; probably the ones with capability to be easily scaled 

within a short time. 3) in the situation where peer review would become necessary assessment 

system in the classroom, incorporating social media accounts, such as Facebook, Instagram or 

Google Plus could minimize the risk of ‘stolen coins’ due to the impossibility of taking out 

someone’s like or plus given. 4) to provide more explanations and justifications about the 

emergence of meaningful learning processes, the way of integrating learning domains could 

be examined further, the basis of integration could be established, and pedagogical activities 

could be designed in such way. 

From the point of view of academic research methods, it is suggested to 1) involve peer to 

code data from beginning point of research. In this way, Author could provide the basis of 
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coding rules, and both Author and peer could check the progress of each other’s coding more 

intensively, which in the end will maximize the inter-rater reliability. One way to make it 

more systematically could be a coding round. Hruschka et al. (2004) used coding round to 

address inter-coder reliability issue: after codebook (that is, a set rules of coding) were draft-

ed, the team would begin a process of coding, reliability assessment, codebook modification, 

and recoding. Then, a “lead” coder assembled the draft codebook and distributed a subset of 

uncoded data to the team. This subset of data was 20% of the total data per coding round. This 

constant check and iteration provided prominent system to reach good agreement between 

coders.  2) in situation where interview or qualitative study was not a viable option, giving 

questionnaire developed by Hakkarainen (that has been developed in 2007, 2009 and 2011) 

would be an efficient way to proceed. The questionnaire had already been given to relatively 

low number of participants of n = 7 or n = 11 (Hakkarainen, 2011; Hakkarainen & Vapalahti, 

2011) However, as some statements such as critical and creative can potentially be interpreted 

differently, it is good idea to explain the statements towards the participants. 3) the method of 

breaking down concepts into smaller and more measurable concepts should be tested in dif-

ferent class topic. In this study, the classroom topic was related to visual communication de-

sign in learning environment; which needed to be tested with the audience. On this context, 

the key points on breaking the concept down were choosing the less subjective definitions or 

learning objectives. 4) given that coding framework had been established and pre-tested, and 

all definitions of the code and categories had been clarified, the next cycle of this study could 

use protocol coding (Saldaña, 2010, p.130-133) as the data analysis method, especially if the 

data sources are interviews and documents such as participants’ reflection. 

This thesis provided one method to support meaningful learning, especially in higher educa-

tion context. Apart from presentation and collaboration devices such as computer, projector 

and internet access, the activities and resources used in this study were relatively low cost; 

such as few sheets of papers and several printed materials. In addition, summary of pedagogi-

cal design, with its sequences, were described, and the tools used were specified altogether in 

Chapter 4.3, which was hoped to make this method more easily be replicated and re-tested in 

different context and learning topic. In a higher education context where cognitive demand 

and knowledge complexity are typically higher than basic education, this method showed lit-

tle promise—more reliability testing, refinement and iteration needed—to ease those cogni-

tive demands which ultimately, will lead to higher comprehension and better knowledge ac-

quisition. 
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Appendix 1 

Learning Environments and Technologies subject from University’s Weboodi 
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Appendix 2 

Inter-rater Reliability for Participant 02 

Process 

Characteristic 

Indicator Cohen’s 

Kappa 

Critical The studying developed my critical thinking 

 

0.3478 

Self-Directed I was able to evaluate my own learning during the class 0.2943 

 I was able to influence the content and realization of our 

slide design 

-0.0399 

 The students directed their own studying process in the 

class 

 

0 

Reflective I was able to evaluate my own learning during the class 

 

0.2943 

Constructive 

 

 

I was able to utilize my prior knowledge about the class 

topics 

The class deepened my understanding of what I had 

learned before 

 

0.1213 

 

0.8139 

Experiential I was able to apply my own practical experiences during 

the class 

0.265 

 I was able to utilize my own experiences as starting points 

for learning in the class 

 

-0.0398 

Creative The class encouraged creative thinking 

 

-0.0883 

Individual I was able to apply my own practical experiences during 

the class 

Studying enabled the achievement of my personal goals 

It was possible for me to study according to my own 

personal style that suits me 

 

0.265 

 

0.4032 

 

0 

 

 

Active Student actively apply info 

Students actively evaluate info 

Student actively acquire info 

 

0.3907 
0.7408 
1 
 

Cooperative, 

Conversational, 

Collaborative 

Case related, small group discussions on the discussion 

area helped me to learn 

The students were committed to collaboration 

Cooperation with my partners was successful 

 

-0.0964 

 

0.7969 

0 

   

Multiple-

Perspective 

Oriented 

The class helped student to understand different 

perspectives related to the topic 

0.358 
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Abstract On the class practical examples were studied in a 

theoretical framework 

 

0 

Contextual The class promoted the learning of skills and knowledge 

needed in working life. 

 

0.6267 

Goal Oriented The studying enabled the achievement of personal goal. 

 

0.4032 

Multi-

Representational 

The targets of learning were examined through several 

forms of presentation (text, diagrams, pictures, video, etc.) 

 

0 
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Appendix 3 

Inter-rater Reliability for Critical Thinking 

Participant Cohen’s 

  pa 

01 

 

02 

 

03 

 

04 

 

05 

 

06 

 

07 

 

08 

 

09 

 

10 

 

11 

 

12 

 

13 

 

14 

0.8199 

 

0.3478 

 

0.3917 

 

-0.0334 

 

0.253 

 

0.4793 

 

0.5254 

 

0.5485 

 

0.5566 

 

0.3317 

 

0.297 

 

0.46 

 

0.0735 

 

0.3063 
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