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Abstract
Education is adapting to the needs of continuing economical fluctuations, as well as the quick pace of technological and
sociological changes in current society. One of the aspect that humans require to perform is related to collaborating
with each other, in order to gain understanding of concepts, generate new ideas, encourage effective time
management and learn from peers. Other skills that are highlighted are promoting critical thinking and problem solving
skills among student as a means to replace memorization and repetition of facts (Crockett, Jukes & Churches, 2011).
This study is based on the need to study students’ collaboration and problem solving as a mean to develop
competent learning for the future requirements that society demands as recommended by different
authors (Gatto, 2009; Brookfield, 1995; Klein, 1993).

Data for this study was collected from a debate on educational issues organized by the PROMO research project,
where students from different countries had the opportunity to work in teams and explore solutions based on a topic
posed by the organizers. This study focuses on the strategies that students as a team used, as well as the challenges
encountered while working on this epistemic debate.

The methodology applied was based on a case study framework as a mean to organize the data; in addition, a model
called “solution fluency” was chosen as being a modern, and pioneer approach to study collaboration and problem
solving. Taking into account the categories proposed in the solution model, the subcategories as strategies emerged
from the data; in this way, it was possible to closely observe the proposed research objectives which once again were,
first to analyze the strategies the groups used to solve the epistemic problem, and second to account the challenges
they endure during the activity.

The validity and reliability of this research is based on the data video-recorded, and the triangulation from field notes
made by different researchers. Results of the study show that groups of students gathered similar strategies in order
to reach a conclusion. Common strategies emerged from the proposed categories in the model such as the need to
link ideas, compare concepts, gain an understanding of the tasks, among others. Moreover, they also faced similar
challenges that can serve as a reference for teachers, and students to work on these blueprints and diminish the
difficulties encountered, such as not understanding the tasks, or not managing the time accordingly.

Keywords Collaborative problem solving, Problem Solving, strategies in problem solving, challenges in
problemsolving.
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Abstract
La educación se está adaptando a las necesidades de las fluctuaciones rápidas y económicas, y el ritmo rápido de los
cambios tecnológicos y sociológicos en la sociedad actual. Uno de los aspectos que los seres humanos necesitan para
desempeñarse está relacionada a colaborar entre sí con el fin de obtener la comprensión de conceptos, generar
nuevas ideas, fomentar la gestión eficaz del tiempo y aprender de sus compañeros. Otras habilidades que se destacan
están la promoción de habilidades de pensamiento crítico y resolución de problemas entre los estudiantes como un
medio para sustituir la memorización y la repetición de hechos (Crockett, Jukes e Iglesias, 2011). Este estudio se basa
en la necesidad de estudiar la colaboración y la resolución de problema en los estudiantes como un medio para
desarrollar un aprendizaje competente para las futuras necesidades que la sociedad demanda como es recomendado
por diferentes autores (Gatto, 2009; Brookfield, 1995; Klein, 1993).

Los datos para este estudio se obtuvieron de un debate sobre temas educativos organizados por el proyecto de
investigación PROMO, donde los estudiantes de diferentes países tuvieron la oportunidad de trabajar en equipo y
buscar soluciones basadas en un tema planteado por los organizadores. Este estudio se centra en las estrategias que
los estudiantes como equipo uso, así como los desafíos que enfrentan mientras trabajan en este debate epistémico.

La metodología aplicada se basó en un marco de estudio de caso como un medio para organizar los datos; además, un
modelo llamado "solución fluida" fue elegido por ser un enfoque moderno y pionero para estudiar la colaboración y
resolución de problemas. Teniendo en cuenta las categorías propuestas en el modelo de solución, las subcategorías
como estrategias emergieron de los datos; de esta manera, fue posible observar de cerca los objetivos de
investigación propuestos, que fueron, primero, analizar las estrategias de los grupos utilizados para resolver el
problema epistémico y segundo para tener en cuenta los retos que tienen que soportar durante la actividad.

La validez y fiabilidad de esta investigación se basa en los datos grabados por el vídeo y la triangulación de las notas de
campo realizados por diferentes investigadores. Los resultados del estudio muestran que los grupos de estudiantes
reunieron estrategias similares con el fin de llegar a una conclusión, las estrategias comunes surgieron de las categorías
propuestas en el modelo, como la necesidad de vincular las ideas, comparar conceptos, obtener una comprensión de
la pregunta, entre otros; además, también se enfrentaron a retos similares que pueden servir de referencia para los
profesores y los estudiantes trabajen en estos planos y disminuyen las dificultades encontradas como no entender las
tareas o no manejar el tiempo consecuentemente.
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1 Introduction

 Problem solving skills, analytical thinking and collaboration are three concepts that can be

linked to collaborative problem solving, and that are highlighted in modern education. Col-

laborative problem solving has been recommended by many teachers to engage individuals

in learning the skills necessary to successfully live, and perform in the twenty-first century.

Memorization, independent working and test taking skills are not the only tools that are

necessary  to  survive  in  a  constantly  changing  society,  with  a  deluge  of  information.  For

example; Crockett, Jukes and Churches (2011) have conducted extensive research on the

needs of 21st century students. In their book “Literacy is not enough”, they constantly state

that learners need more than “content recall” to succeed in life. They believe that “stu-

dents’ success in work, life, and play is closely related to their ability to interpret, as well

as to apply information in order to solve problems and create solutions (p. 3).

Albert Einstein once said: “Education is not the learning of facts, but the training

of the mind to think”. Taking this quotation into account, the importance of this study is

based on the needs of educators to prepare students with sufficient expertise in understand-

ing facts, and situations using firm criteria based on deep analysis of these events, rather

than exclusively memorizing or repeating facts. The concern of collaboration is based on

the need to prepare students to face real life scenarios such as debates, business interviews,

panels and other activities, where students need to be able to interact with others. Students

need to be prepared to connect what they learn in school with the outside world, or as

Crockett et al. (2011) state that students need to understand not only the content, but also

“the context of that content as it applies to the world outside of school” (p. 5).
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Being able to work with others, and being able to analyze concepts and situations in

order to find solutions, are key aspects to be acquired and exercised by learners, and teach-

ers of all ages and levels; for instance, collaborative problem solving strategies are im-

portant requirements not only in education but also in industries, such as technology. Re-

lated to this aspect; Li, Bingham and Umphress (2007) conducted research which demon-

strated that dynamic market changes require project members to be highly interdependent,

in order to reduce uncertainty in product development. In addition, Sears and Reagin’s

(2013) researched studying interactions in solving tasks proved that working in small

groups improves collaborative problem-solving, performance and learning.

Previous research has shown that indeed collaborative environments can increase

problem solving skills in the students as noted by Gokhale (1995). Other researches such

as Klein (1993) established that collaborative environments can promote critical thinking

while learning a second language, due to the fact that students were able to share their dis-

coveries, to be challenged, to compare and to take decisions.

In summary, this research project is linked to studying current needs in the field of

education, i.e. collaboration and problem solving. These needs are related to skills that

students’ should acquire in order to be competent professionals, while, at the same time,

analyzing how teachers can aid students in developing, and enhancing these  skills by fore-

casting future challenges that students might encounter. This study intends to demonstrate

how students can use their collaborative problem solving skills, by using a state of the art

model created by educators, the “solution fluency model” which was envisioned in the

book, Literacy is not enough (2011). This study does not intend to just enumerate the skills

needed in collaborative problem solving, but to show how the students develop strategies

in order to reach a solution, and what challenges they might encounter in this context.
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1.2 The research problem and its importance

 The research problem arises based on my personal experiences, both as a student and as an

educator. I have noted a need to have a sufficient and  precise command of two important

key conditions in order  to succeed according to the current rules of society: firstly:  work-

ing in groups and collaborating with people with different perspectives and motivations,

based  on the  right conditions for working in groups: i.e. respect for other's opinions, study

of  information and presentation of data to peers or to the  public;   and secondly:  being

able to structure and analyze information in order to find a solution to a problem, according

to different perspectives. These perspectives should be not only be based on a few articles,

or information found on the internet or shown in the media, that might be manipulated in

order to serve as a function for either economic, or propagandistic agendas.

Besides my personal desire to collect data to study collaboration and problem solv-

ing, there are numerous concerns about the need to promote the previous concepts. In the

famous video “Changing Educational Paradigms” (Robinson, 2010), the author states that

the greatest learning experiences happen in groups, and that collaboration leads to growth.

While analyzing information there is no unique right answer, the student does not have to

be right all the time, and be prepared for standardized tests exclusively, but also should be

able to analyze information in different ways.  Gatto, in his successful book “Weapons of

Mass Instruction” states that educators should encourage curiosity and the capacity for

insight. In addition, Gatto’s positions are according to mention that these skills are flexible

and help students be more competent adults.  His most prominent criticism comes when

schools have become “highly centralized mass production centers instead of promoting

collaborative learning” (p. 72). In the next chapter, I will proceed to talk about the im-

portance of collaboration and problem solving from the perspective of different researchers

and educators.
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1.2.1 Importance of collaboration and problem solving

Collaboration problem strategies if worked efficiently can help both students and teachers

become more effective thinkers, better learners and instructors, as well as better team

workers, who could come up with better solutions for the challenges being faced by mod-

ern society. Group interactions, according to Hill (1982) may provide new ideas not previ-

ously held by any individual member; in addition, group performance is generally “qualita-

tively and quantitatively superior to the performance of the average individual working on

his own.” (p. 525).

Living in a multicultural and multi information society, it is very important to ana-

lyze information given to us. Problem solving skills are closely related to critical thinking,

because we need to use reasoning to solve the different kind of problems we face. This

reflective process will help us understand the culture of other individuals who we can learn

a lot from. By avoiding bias and discrimination, we can have a truly educational, prepared

and well informed society. Collaborative work between peers provides an “excellent envi-

ronment to study learning and the social situation gives motivation and enhances verbal

communication” (Rochelle & Teasley, 1995, p. 73).

Boss (2010, p. 20) recommends to their readers “By sharpening your critical- think-

ing skills, you can become more independent and less susceptible to world-views that fos-

ter narrow-mindedness”, and Van Den Brink and Gilles (2000) recommend that “it is im-

portant to see what happens in all arguments” (p. 7).  Critical thinking can be a useful skill

to have, as it  can help a person properly study any subject,  as it  helps in looking for evi-

dence and alternative explanations. In these, and other ways critical thinking can help an

individual to be more competent in their studies.
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 Matthew and Lally (2010) insist upon the importance of effective instruction and

problem solving skills to promote thinking in the classroom. They state that teachers

should encourage students to think outside the lines by interpreting and using evidence and

then making inferences from that evidence, that this will help develop reasoning skills.

Crockett et al. (2011), determinedly believed that to become independent learners, students

require the expansion of two skills: “those that emerge from the critical cognitive intelli-

gences and those that come from emotional intelligence” (p. 17).

Collaborative problem solving skills are valuable skills that individuals need to ap-

ply at work and in different study environments, in order to be able to deliberate about the

effectiveness of strategies, Halpern (1998) states that: “Students who have limited critical

thinking and problem-solving skills often have problems in applying what they have

learned at school to the real world, since the complexity of a real-world environment is

usually time-sensitive and contextualized” (p. 4).

I sincerely believe that the previous reflection is genuinely important to take into

account, as we should be preparing students to face a real world environment already from

early age, thus, avoiding frustration, or inadequacies while working in groups, or while

trying to analyze facts or data in individual, or group work.

Problem solving is generally regarded as the most important cognitive activity in

everyday and professional contexts. Most people are required to, and rewarded for solving

problems. Few people will be awarded in their professional life for “memorizing infor-

mation and completing examinations”, as noted by Jonassen (2000, p. 65). Jonassen adds

that unfortunately, students are rarely, if ever, required to solve meaningful problems as

part of their curricula.
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To sum up, I believe we should prepare our students at all stages of their education,

to be individuals capable of engaging in healthy debates, discussions and collaborative

tasks, thus creating citizens, who can engage in analyzing, or using information appropri-

ately for the best interests of society, by maximizing their effective solving, and thinking

potential.

Moreover, modern education requires students that should be able to overcome

prejudices, try to be flexible to the ideas of peers, be open minded, and equally importantly

to be able to work with others. These are necessary virtues for the modern citizen. Experi-

ence might have shown that we as human social beings, have to interact with classmates

and/or co-workers, as we are not isolated neurons of thinking, but connected units. This

can affect an individual’s performance in both positive or negative ways; at the very least,

we need to positively or at least “efficiently”  interact with people from around the world

in  a  global  setting,  or  even  a  local  setting  such  as  working  in  an  office,  or  working  in  a

classroom with our peers; A study developed by The Peter Hart Research Association

(2011) found using data collected in the 2006, that 44% of employers rated collaboration

as one of the most important skills for new employees to have, followed by effective com-

munication skills (33%) and information literacy (30%) .  New skills to be included in the

“curriculum should take into account, social networking, online communications, digital

citizenship, and 21st-century collaboration as means to help students survive when they

transfer into the job market” (p. 34).

Collaborative learning and collaborative working have been widely promoted as a

mechanism to enable people improve their performance in society. The demands of com-

petitiveness and constant learning in modern work have necessitated that people need to

work with others in order to reach certain goals, thus, maximizing the potential of each

individual in a community. For instance in the educational sector, teachers should collabo-
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rate in order to share ideas, and strategies for better student instruction. It is a well-known

fact that collaboration works in different groups, it is not limited to students exclusively

but also to teachers as identified by Little (1990) “teachers who collaborate may collective-

ly question their teaching practices, examine new ideas, and engage in generating potential

responses to challenges” (p. 40).

Collaboration is endorsed on different levels within different organizations, such as

business, research teams, and of course at the educational level. Lipman (1991) states that

infants begin to “explore, deliberate, infer, and inquire well before the acquisition of lan-

guage”. Lipman (1991) also links problem solving, and collaboration, recommending

“converting the classroom into a community of inquiry in which students listen to one an-

other with respect, build on one another’s ideas, and challenge one another to supply rea-

sons” (p. 41).  Based on Lipman’s (1991) evidence, problem solving skills and collabora-

tive learning can be promoted from an early age to students, and can be reinforced at the

adult stages, as for this study, university levels were the basis for the research.

The previous sections provide an overview of my reasoning, and interest in

researching how people interact, how they organize their thoughts, what strategies they

use, how this can promote or hinder the development of strategies to reach a goal within a

team, with the objective of using these experiences in the classroom, or any other collabo-

rative setting in school or at work.

1.3 Aim of the Study

 The aim of this thesis is to explore how strategies that students use in collaborative prob-

lem solving are manifested while working in this environment.  I aim to inspect how these

problem solving skills are organized, and how they can be categorized using an appropriate
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model, in this case, the Solution Fluency Model.  Finally, this study aims to understand the

challenges that groups can have while solving collaborative tasks.

Specific research question in this study are

1. What kind of problem solving strategies students used in a collaborative learning situ-

ation?

2. What are the challenges the groups faced while working in a collaborative task envi-

ronment?
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2 Theoretical framework

As I have stated, the importance of effective problem solving and critical thinking skills in

educational settings, in addition, to pointing out the significance of working in a collabora-

tive environment.  This chapter intends to examine the different definitions and values re-

garding what problem solving skills are, in addition to introducing collaborative based

learning.

2.1 What is problem solving?

Problem solving is defined by Erozkan (2013, p. 740) as “the ability to plan, organize, take

action, evaluate, adopt and summarize”.  Taking this definition into account, problem solv-

ing requires analytical skills in order to reach a conclusion and achieve a goal. Problem

solving requires critical thinking from the participants in order to work effectively. Critical

thinking and problem solving have been promoted since ancient times, the Greeks placed

great emphasis on these skills, in order to develop enhanced and independent thinkers in

the society. Socrates was famous for his method (Socratic Method) in which he taught by

asking questions, thus developing the skills to infer and analyze through means of experi-

ence and higher thinking skills, such as questioning students.

Modern views accept that solving and critical thinking skills are complex and

important. Boss (2010) states that critical thinking requires “learning how to think, rather

than simply what to think” (p. 3). Boss (2010) adds that critical thinking in problem solv-

ing provides us with the tools to identify and resolve issues in our lives. Critical thinking is

not simply a matter of asserting our opinions on issues.  Qing, Ni and Hang (2010) defined

critical thinking as “reasonable reflective thinking focused on deciding what to believe or

do” (p. 40). Different authors highlight the importance of effective problem solving in dai-
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ly activities and with this skills people in general have valuable tools to analyze and evalu-

ate different theories and statements. (Fogler & LeBlanc, 1995; Dispezio, 1997; Wade,

1995).

The reasons problem solving skills are so valuable in modern society has been ex-

tensively stated and documented, as students can develop their own cognitive skills instead

of being passive receptors of knowledge. This allows teachers to assess how well students

put into practice what they have been learning, in relation to different contexts or tasks, as

well as appreciating how students develop reflective judgment on a topic.

  It is worth noting at this stage of the thesis that problem solving and critical think-

ing are not about questioning people or every single piece of information. Problem solving

is more a process of making, and developing opinions, and plans based on relevant infor-

mation into meaningful statements, it should not be seen as something negative.

Gambrill (2005) states that critical thinking “discourages arrogance, the assumption

that we know better than others” (p. 14). In this way we can connect the good practice of

being critical, with working in a collaborative environment, because as pointed out by

Browne and Keeley (1994) where he said critical thinking is not exclusively made in order

to demonstrate what is faulty about the thinking of others. “Instead, it is a process for im-

proving the beliefs and decisions each of us must make” (p. 11). Facione (2011) reminds

us that “critical thinking is not about being cynical, it is more about being open-minded”

(p. 2).  It is my hope that the previous reflections motivate students, and teachers to use this

kind of reflective thinking in the classroom, as was reflected in the debates made for this

study.
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2.2 The role of collaboration in problem solving

Firstly, several authors have described collaboration as a key aspect to enhance certain

processes of organization and work production. However, collaboration has different as-

pects and facades, and is highly complex.  Dillenbourg (1999) establishes that defining

collaboration is an enormous enterprise, while reporting the attempt to define collaboration

with his group, they did not agree on any definition of collaborative learning. They did not

even try, he adds, as there is such an extensive variety of uses of this term.

  According to Dillenbourg (1999), emphasis is given on one aspect of Collabora-

tion, and this is how collaboration is affected, and involved by the interactions which take

place between group members (e.g. negotiation). This study takes into consideration the

interactions of the team members in order to reach a conclusion.  According to Dillen-

bourg, Järveläa & Fisher (2009) collaborative learning describes a variety of practices in

which interactions among peers is the most important aspect in education; nevertheless,

these authors acknowledge the interaction with teachers and the learning material (p. 3).

 Collaboration and team learning have the characteristic to involve small groups of

people into active learning and meaningful work experiences. Regarding this aspect, Fink

(2002) declares that working in small groups has different benefits, as small groups can be

transformed in powerful teams. He adds that these teams can transform a “technique into a

strategy” (p. 2); he also states that teams and teachers can experience joy and motivation as

well.

As a result, incorporating collaborative tasks in the classroom should be a

convenient methodology to involve students in collaboration tasks, where they can work

together to reach common goals, thus, enabling the teachers to be guiders of the project

instead of solely feeders of knowledge within the classroom. One of the developers of this
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method, Parmelee (2008) reports that Larry Michaelsen, a professor who started incorpo-

rated collaboration, and team working in his lessons  with students of a management class,

when he assigned them into teams and informed them that he would not lecture them. Par-

melee (2008) accounts that  “some students felt cheated that there were no lectures, but

soon they realized that they were learning more in a lecture where all the students were

questioning, debating, teaching one another and even arguing” (p. 5). (See Michaelsen,

2008).  White (1998) provides the importance of collaboration as describing teamwork as a

tool to enhance student’s communication skills, group interaction skills, and comprehen-

sion of complex course concepts.

 Evidence shows that collaboration has proven good results if implemented correct-

ly, and should be encouraged even more in the classroom as a means to enlighten students’

problem solving skills.  Rhea, M (2010) stated that collaborative learning taps into the

power of an inclusive and active group of learners.  For instance, collaboration and its dis-

tinct methods as team based learning also has applicability outside the classroom, Su

(2007) researched that team-based learning has broad applicability in many hospitality

sectors, such as The Taco Bell Corporation, Ritz-Carlton, Marriott, Accor North America,

and Peabody Hotel; this research demonstrated that collaboration and group working is as

a way “to strengthen market share, reduce employee turnover or execute a total quality

management program” (p. 827). I previously stated that students can see the applicability

of collaboration, thinking problem solving and critical thinking skills outside the classroom

when they have to face the job-market; these experiences researched by Su (2007) in dif-

ferent companies demonstrates that collaboration has successfully worked in other non-

educational related fields. Crockett et al (2011) believed that students must “possess the

ability to collaborate seamlessly in both physical and virtual spaces, with real and virtual

partners globally” (p. 19).
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       Nelson (1997) reports that an effective way of learning, is to engage learners in

the collaborative problem solving of real-world problems. In the experimental setting that

this  thesis  aims  to  study,  the  idea  is  that  individuals  apply  what  they  know  and  have

learned in order to interact and share thoughts, exchange ideas and participate in interac-

tion of knowledge and concepts.

 Students  used  their  knowledge  and  expertise,  but,  in  addition,  they  were  able  to

search for extra information in articles and on the internet, they could also share thoughts

and reflect upon their thinking because there was ample time available.

  Soller (2001) states that learning effectively in groups encourages others to ask

questions, explain and justify their opinions, articulate their reasoning, and elaborate and

reflect upon their knowledge, thereby motivating and improving learning. Soller later adds

that placing students in a group and assigning them a task does not guarantee that the stu-

dents will engage in effective collaborative learning behavior (p. 20).  Additionally, col-

laborative work is an important social activity for knowledge building, for instance, Ickes

& Gonzalez (1994) state that social interaction is the engine that drives the creation of col-

lective meaning, with individuals converging, diverging, or remained unchanged as a con-

sequence of their interaction with others.  Thompson and Fine (1999) account that social

psychologists have proposed that groups develop a shared understanding through a “pro-

cess of interaction, and the resulting knowledge is shared and distributed amongst group

members” (p. 279). It is my belief that by studying how participants interact, and how their

feelings are influenced by the collaborative settings, it is possible to study how group dy-

namics influence problem solving and critical thinking in students.

As this is an experimental environment, many things can be different as the rewards

are not tangible, as there is no grade or extra credit. Thomson and Fine (1999) consider that
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most contemporary group research does not focus on dynamic group processes, rather on

the task or performance outcome. They also added that too much emphasis has been placed

on the implied or imagines presence of other people as opposed to their actual influence.

This study; hence, aims to study the actual influence of one person on another in a collabo-

rative scenario. According to Bransford and Stein (1984) the importance of learning prob-

lem and critical skills,  is as many people discover that they frequently employ a “let me

out of here” (p. 6) approach when a problem seems difficult, and an answer does not im-

mediately come to mind, so, the teams have to find a solutions and regulate their emotions.

Concluding, as has been stated repeatedly, the link between Collaboration

and Problem solving techniques comes to the point that individuals can give their point of

view, be heard, share different ideas, and contrast and compare point of views and insights.

Learning is reflected since participants need to work collaboratively in order to come up

with a presentation and submit a final product such as a united idea, or a summary of ideas

according to the task. The role of the instructor or professor is more of a guider, and the

role of the student is active, acting as an information seeker.  Lipman (1991) remarks that

without the some abilities such as assuming, inferring and contrasting our very ability to

read and write would be “imperiled, to say nothing of our capacity to engage in classroom

discussion,” (p. 42).

2.3 Grouping collaboration and problem solving skills in the interactions of the teams

Anderson (1983) emphasizes the processes undertaken during the act of problem solving

by defining this behavior as a goal directed sequence of operations, an organized sequence

of mental steps. Problem solving skills, then, are the focus of this study through a collabo-

rative learning framework, using a model that can help analyze, and group the interactions

that students have in their teams. The main focus is on seeing how problem solving strate-
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gies are manifested and how they can be grouped in the model. The study of these strate-

gies will lead to observations on the challenges that students experienced in their collabo-

rative problem solving task.

 The most important aspect of this study is to observe, and to categorize problem

solving strategies developed by the teams. There are many tests to measure critical think-

ing using different criteria and categories, however, it is not easy to measure how individu-

als engage in solving problem as it varies from person to person, and from topic to topic

even more so while working in groups.  Brookfield (1995) concedes that the state of criti-

cal thinking means that an individual is continually questioning assumptions, considering

context, creating and exploring alternatives and “engaging in reflective skepticism” (p, 23).

Problem solving is not a single step process. Brookfield (1995) categorizes critical

thinking and problem solving into three interrelated phases:

1. Discovering the assumptions that guide our decisions, actions and choices.

2. Checking the accuracy of these assumptions by exploring as many different per-

spectives, viewpoints and sources as possible, and

3. Taking informed decisions that are based on these researched assumptions.

Different challenges exist in order to measure critical thinking, this fact is presented

in this thesis in order to show that there are efforts taken in order to measure critical think-

ing and problem solving, although they do not take collaboration into account. There are

existing tests that have been designed to measure the most important characteristics of crit-

ical thinking in an individual. The Cornell University critical thinking test is divided into

two tests, with the first one including: Induction, Deductions, Credibility, Assumptions,

and the other test which measures for Semantics, Definitions and predictions. Another
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popular  test  is  the  California  Critical  Thinking  Skills  Test--College  Level  (CCTST)  (see

Facione, 1990). The CCTST aims to measure the cognitive skills of interpretation, analy-

sis, evaluation, explanation, and inference. The reason this tests are mentioned here is to

indicate that there are many well developed tests in order to study problem solving, but

they do not take collaboration into account as extensively as this study intends to observe.

 As a result; as stated previously, the weaknesses of the tests when applied to

this  thesis  study,  are  simply  that  they  do  not  take  into  account  collaboration  and  group

work, as when we work with others we are influenced by the opinions of our peers.  Fur-

thermore, these tests consist of multiple choice questions in most of sections, necessitated

by the need to develop a classification set, and follow a model that can function in groups.

Some models, such as the IDEAL model developed by John Bransford and Barry Stein

attempts to classify problem solving learning steps based on research on thinking, learning,

and problem solving, in fields related to cognitive psychology, education, philosophy and

artificial intelligence. The objective of the model is to provide a set of actions to solve

problem, this model is closely related to Brookfield’s categorization into critical thinking.

In a group task, we can change our point of view, or we can convince or influence

others to change theirs, and, we can also start working on the opinion of others because we

might think it is more relevant. These complex factors in collaborative settings cannot be

measured by these tests.  Fogler, LeBlanc and Rizzo (1995) explain that problem-solving

heuristic is a systematic approach that helps guide us through the solution processes, and

generate alternative solutions. With the previous quotation in mind, in order to connect

problem solving skills with collaboration, I have concluded that the most appropriate ap-

proach to categorizing these interactions is the solution fluency model, which is a compo-

nent of 21st century fluencies designed and envisioned by the Global Digital Citizen Foun-

dation.  I have decided to use this model, which takes into account multiple perspectives
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that I consider important for problem solving in groups; additionally it is a really innova-

tive framework that includes the latest state of the art research and theories. It is very simi-

lar to the classic IDEAL model, but has the advantage of offering a current and future vi-

sion of the need of students, and the skills and processes they need to be successful learn-

ers in the 21st century.

Soller (2001) reports that there are many models which attempt to study collabora-

tion in a taxonomic way. She reports that these models have been successfully applied to

classroom practices, however they present a view “of effective social interaction at a level

of abstraction too high to directly implement in a system, thus, and measuring collabora-

tion alone is a rather large enterprise” (p. 7). The solution fluency model offers a concrete,

and relevant solution in this study in order to understand how students work on a problem

solving skill task in a collaborative based environment.  This model works on the six D

principle:  Define,  Discover,  Dream,  Design,  Deliver  and  Debrief.  Crockett  et  al  (2011)

state that in a 21st-century learning environment, teachers need to provide problems that

are interesting to students (p. 102). They add that to guide the students, they have designed

the 6 Ds (see figure 1) in the solution fluency model which is a process by which students

can solve any problem they encounter. Although the 21st century fluency model offers a

Collaborative fluency schema, I opted to choose the solution fluency as my aim  was  to

deepen understanding on the critical thinking elements that students use.
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Figure 1. Solution Fluency Model by Crockett, Jukes and Churches (2011)

3 Context and participants

During 2014, a group of university students were invited to take part in a conversation de-

bate. Students were randomly divided into 3 teams of 4 students, they were invited to pon-

der and to discuss about the issue at hand; additionally, the participants analyzed the cases

and discussed them in separate rooms, where they were recorded using video and observed

by researchers. After hours of studies, debates and explanations inside the team, students

were able to show their findings and ideas to the other groups, and to all researchers and

guests of this debate.

        In this debate, students worked in teams and came up with different ideas, as

well as interesting and original perspectives. This awoke my interest in discovering the

forces that lead students into developing their problem solving process regarding current

issues, and how their collaborative participation can develop their critical thinking skills. It

is very important to note, that students came from different parts of the world, and as result
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they brought their own personal experiences, visions of life, and experiences from different

educational systems which enriched the debate.

This debate was proposed as a mean to use a collaborative learning approach in or-

der to engage individuals in sharing ideas and experiences through debates, and it is part of

the PROMO research project (Promoting teacher students’ 21th century learning and in-

teraction skills with collaborative ICT tools). There was no need to assess students using,

for example a grade, as this was not the aim of the session. This was a “free-will” exercise

in which participants discussed a specific topic, with the aid of research papers related to

the topic, computers, Legos, whiteboards, paper. Finally, participants were expected to

present conclusions of their ideas and findings.  There was no obligation to participate and

participants were free to leave if they wanted; however, no one left until the end of the ses-

sion.

The methodology consisted of teams discussing a problem topic. In this problem

solving task, students have different material at hands such as Ipadstm, articles, legotm

blocks, boards and markets; teams were able to choose the appropriate methodology in

order to solve the tasks, and were free to use the available resources according to the strat-

egies they selected.

The final steps were to see how the participants acted, and how they applied their

plan, and finally see how they looked at the effects of the solution, and their reflection of

the process that they were involved in, to solve this problem.

The problem posed in this educational debate was:  “How will the teacher’s role

change over the next 20 years?” The importance of this question posed as a research

question can be summarized by   Hakkarainen, Lipponen and Järvelä (2001) in CSCL2

(2002) where they stated that without a research question is impossible to have a genuine
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process of inquiry. Hence, the importance of this question is to open the inquiry process

connecting what participants already knew, what they had studied in their masters pro-

grams, their independent reading and experiences, as well as having the assistance of re-

cent articles, and the possibility to use  iPadstm and the internet.
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4 Methodology and research methods

This chapter introduces the research methodology used in data collection for all levels of

this thesis.  A case study was selected as the most suitable method of qualitative research

for this research. The following sections give a deeper overview of the methods employed.

Qualitative methodology is a convenient method in order to explore the problem

solving techniques students used, and how collaboration is related to these problem solving

skills. The research methods aim is to collect data that is helpful for this study, in order to

study the problem solving techniques that students used, and for this purpose various tools

were used, such as field notes and video recording.

4.1 Qualitative approach in this study

The qualitative methodology of data collection helps to understand the phenomenon in a

deeper and closer way, as it contains a variety of interactional and socially dynamic ele-

ments that need to be interpreted. Lichtman (2006) describes the main purpose of qualita-

tive research as “being able to provide an in-depth description, and understanding of the

human experience. It is about humans. The purpose of qualitative research is “to describe,

understand, and interpret human phenomena, human interaction, or human discourse” (p.

5).  Taking these purposes into account, this research purpose intends to describe the expe-

riences  and  how social  dynamics  work,  and  how participants  communicate  their  ideas  to

each to other. It is an opportunity to observe the behaviors, thoughts and feelings of indi-

viduals, and the intention is to undertake more research rather than testing a hypothesis.

Denzin and Lincoln (2000) report that qualitative researchers can underline the nature of

reality, they add that there is a link between the researcher and what is studied. I would like

to reflect on this, as my desire,  which has been previously stated is to understand the so-
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cial dynamics and critical thinking skills that individuals engage in, thus, it is descriptive

and knowledge seeking, rather than a quantitative or statistical construct.

For this research proposal I  have chosen case study as a tool to study and answer

the proposed questions. Case study according to Yin (1994) is an “empirical inquiry that

investigates a contemporary phenomenon within its real life context, especially when the

boundaries between phenomenon and context are not clearly evident” (p. 13). As a result, a

real life context will help provide a better vision of the phenomena, in which teams of stu-

dents interact around a topic in order to reach a conclusion. The interaction in which they

participate will be analyzed as a means of focusing the study on the critical thinking inter-

actions that they engage in.

  MacDonald and Walker (1975) explain that case-study is the “examination of an

instance in action” (p. 3). The choice of the world ‘instance’ is significant in this definition,

because it implies a goal of generalization. In this thesis, my aim is to unveil the common

characteristics and uncommon features in the groups that reveal their problem solving skill

procedures. Gerring (2007) states that a case study may be understood as the “intensive

study of a single case where the purpose of that study is – at least in part – to shed light on

a larger class of cases (a population)” (p. 20).

 Woodside (2010) justifies the adoption of case study as being  appropriate  for

several   research   objectives such as “being descriptive and explanatory for the control of

individual processes” (p. 285). In this way, I intend to describe the processes that students

experienced under critical thinking and team based learning frameworks; subsequently,

there will be an explanation and data analysis using a case study structure as presented in

the next section.
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4.2 Data collection and the data

Field notes were used, five researchers wrote notes in order to avoid author’s bias, as

pointed out by Borg and Gall (1989), who remark along their book “Educational Research”

that we as human beings have a propensity to see what we want to see, in short, to perceive

what we want to observe. As a consequence, by using field notes, there is the possibility to

observe, and share different points of view, from different people who were engaged in the

debates, but had the passive role of observing.  These field notes provide the triangulation

needed in order to contrast with the transcripts from the video recording. (See annex 1 for

model of the field notes format).  I will use triangulation to anticipate clearer evidence,

and being able to reproduce better results by using video recording, with the corresponding

transcripts contrasted with the field notes from the other researchers. The clear advantage

of video recording according to Derry et al (2010) “as a source of data is that they can be

viewed multiple times in different ways, with different people, at different times in the

history of a research project, and even by different research groups” (p. 16). Taking into

account the multiple repetition of observing the field notes, Denzin and Lincoln (2000)

advise that in order to reduce the likelihood of misinterpretation, triangulation serves “to

clarify meaning by identifying different ways the phenomenon is being seen” (p. 2).

In order to analyze the data, I will follow the next chart for studying a case study

(see figure 2). Following this model, once the research questions were established, the so-

ciological constructs were based around the solution fluency model categories for design-

ing activities for students.
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Figure 2.  Case Study Process by Algozzine and Hancock (2006, p. 59)

4.3 Analysis procedure

Following figure 2 (Case Study Process), the data used in this study was collected and or-

ganized according to this model which could give me an answer to the proposed research

questions on stage 1. The aim is to observe the problem solving strategies in a collabora-

tive learning situation; namely, it was my desire to enquire about the challenges that stu-

dents use in collaborative problem solving tasks, and the challenges that may arise from

engaging in these kinds of tasks.

The second stage was to transcribe the data and analyze the conversation analysis,

and  the  turn-taking  of  students.  The  second  stage  as  a  result  consisted  of  organizing  the

turn-taking interactions into different categories that could match with the solution fluency

model. In order to understand how problem solving skills are manifested in a collaborative

environment, I intend to group the interactions according to the solution fluency model. I
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intend to analyze how the students use the different D’s in order to solve the problem, later

I want to see what sub-categories emerged from each main item.

Subsequently, I could observe the strategies that students used in each component

or stage of this model.  On stages 3 and 4,  I  contrasted the data using Microsoft  OneNote

with the field notes carried out by different researchers. These stages consisted in identify-

ing and grouping the strategies, resulting in the emergence of subcategories, and then it

was possible to organize the information in a clearer way.

Stages number 5 and 6: once I had sorted the data I could see the number of entries

in each category. Finally, it was possible to observe the strategies, and challenges that stu-

dents encountered by using the transcriptions and the field notes and observing similarities

and differences with other similar studies. The debate, and the organizations of the partici-

pants in teams provided the infrastructure to engage individuals into interactions, and then

being able to observe their interactions.  Cohen and Manion (2003) state that “the case

study researcher typically observes the characteristics of an individual unit – a child, a

clique, a class, a school or a community” (p. 120). They add that the purpose of such ob-

servation is to probe deeply and analyze intensively the phenomena that constitute the life

cycle of the unit. As a result, using case study, as the tool of my choice, allows to me ob-

serve the characteristics of each team, and come to conclusions using the matrix previously

developed

The following graphic (figure 3) displays the strategies that emerged from each

main letter of the ideal model following the analysis of the data and the field reports.
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Figure 3. Categories and subcategories in this study

The analysis was data-driven, taking into consideration the analysis and the catego-

ries that emerged after analyzing the data and from each category. There were various sub-

categories that emerged from the analysis.

To analyze the group interaction, I followed the content analysis features. Wil-

kinson (2008), states that that content analysis involves coding participant’s open-ended

talk into closed categories, this data can be summarized and analyzed. The categories are

related to the ones proposed by the solution fluency model following the collaboration

strategies used by students. The theoretical framework of the research as Wilkinson (2008)

states is a “top-down approach” (p. 48). The conversation analysis used as described by

Drew (2005) is regarded as a co-construction between participants. CA’s methodology is

naturalistic and largely qualitative.
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The following groups were made up with the name of the group and the partici-

pants:

Figure 4. Teams and name of participants

I followed the transcript notation as closely as possible as the one used by Suzuki

and Kato (1997) in their study of collaborative learning on programming using “al-

goarena”.

Some of the transcript notations used are:

- Underline: indicates speaker’s emphasis,

- Dash; indicated a short pause,

- Words enclosed in parentheses: are notes from the researchers,

- Words enclosed in brackets: indicate nonlinguistic actions.

Additionally  I  used  the  number  1-1  when two people  speak  at  the  same time,  and  @ for

laughs, and ### when it was impossible to understand.
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5 Results

In this section I intend to illustrate how the members interacted using their conversational

analysis, and how the data fits the categories previously proposed; in addition, in this chap-

ter I  will  provide the results and their  corresponding interpretation in order to answer the

questions of the study.

5.1 What kind of problem solving strategies did students use in the Collaborative En-

vironment?

The main objective of this study is to establish what kind of strategies students use for the

development of the project. By, taking into account the field notes, the transcription, and

following the 6 Ds from the Fluency Models, student strategies were extracted.

5.1.1 Results for category: Define

The first D of the Solution Fluency model stands for “Define.” In this stage participants

attempt to understand/interpret the problem posed by the faculty. This category deals with

explaining how the members gather, and explore ideas individually, or as a team, and how

those ideas are influenced by other team members. Bransford and Stein (1984)

acknowledge that problem identification or problem finding is quite frequently the most

important part of problem solving. It can be said that if students understand the problem,

they can reach improved agreement and start working to find a solution to the challenge.

According to the data and the field notes, two strategies (see figure 5) used by students

were:  clarifying the meaning of the task, and clustering the data.
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Figure 5. Strategies for category:  Define

5.1.1.1 Clarifying the meaning of the task.

All the teams started by clarifying the meaning of the task to eliminate vagueness, teams

used different critical thinking and problem resources. For instance in fragment 1, it is pos-

sible to see that students look for assistance from each other in order to try to identify the

problem and start working.  In addition, as revealed in fragment 2, the teacher intervenes

and asks if the participants have understood the dynamics of the problem. Emily and Si-

mon have different answers.  Ruslan decides to take the lead and divides the tasks, and this

latest action gives an opening to link and combine ideas in order to start working.

February, 2014

1.14-1.18

Fragment  1: (Team 2)

Antonina: Should we start or?-

Natasha: I’ve got no idea. (to researcher) Are you going to just, to watch us?

Bruno: -- I’ve no idea what I’m doing.

2.34-2,46

Fragment 2: (Team 1)

Teacher:  oh you know the problem? ,

    -- What is the problem?

Define
• Clarifying the Meaning of the Task.

• Clustering Data
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Emily :      1 no 1

Nelson:     1 OK our 1

Simon:    1 Yes  1 (speaking at the same time of Emily)

Ruslan:      So guys, Could I explain and you -----      could discuss because----

Simon:      No problem

Ruslan:      aha [rising intonation]

In the following fragment, the teacher gives a “white flag” in order to start the de-

bate after observing that the participants are shy, and are not commencing their inquiries.

Jari is clarifying the instructions for the team members, this stage is crucial as each mem-

ber  should  know  what  to  do  and  prepare  to  meet  a  consensus.  Critical  thinking  is  also

about asking questions and asking for help, for clarifying meaning and avoiding ambiguity

in understanding the task

February, 2014

3.42-3.58

Fragment 3: (Team 3)

Jari:           Are we writing the answer here? How we are answering this task?

Liu:           On this --page?

Gasha:       ….Do we need to write it -- here?

Marcia:      We  have  to  write  the  phases,  how  we  doing--  what  we  do---  but  the  final---

where  is  the  final?#  here!  End result  is  here.  So  we have  to--  we  can  a  text,  a  figure  or

something.
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In all teams, members are trying to honor each other’s contribution and paraphrase

different points of views, which is the goal of the DEFINE category. In conclusion, under-

standing a task is part of the process of fostering critical thinking and problem solving.

This was an important aspect to observe in the teams as they tried to clarify meaning, and

remove confusion or ambiguity in the decoding of the task. They want to be able to recog-

nize  the  problem  and  enquire  without  prejudice,  which  is  one  of  the  major  goals  in  the

DEFINE skill according to the solution fluency Model. As a result, the strategies (figure 6)

that they could use to acquire the meaning of the tasks are:   asking for help, avoiding am-

biguity and clarifying the steps to follow by asking questions.

Figure 6. Clarifying Meaning of the Task

5.1.1.2 Clustering data

In this subcategory, students show that they try to discovery different resources to find data

to support their arguments and opinions; even though they are still defining the problem.

This is also an important stage where students can find more resources, back up their opin-

ions with information, and as it is a collaborative environment, they can convince others to

adopt or analyze their ideas. In addition, rules for understanding arise as they are collecting

data and organizing their information
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In  fragment  4,  it  is  shown  how  Simon  uses  support  from  a  source,  as  he  tries  to

convince people that technology is not the focus of the role of education in 20 years. Si-

mon’s opinion is backed up by quoting an author of an article.

February, 2014

8.14-8.31

Fragment 4: (Team 1)

Nelson:    When  we  look  at  it,  we  talk  about  technology,  ---  then  we  talk  about  the

knowledge, because Elia said, like quoting this Castell, -----Castell talks about knowledge

and how is passive in this industrial age and how it should be passive 1is1 ###

Simon: content is making 1knowledge1##..

Meanwhile, another team has come up with two rules while looking for information

in different articles, these rules are: raise the hand for participation, and sharing the respon-

sibilities of reading the articles as shown in fragments 5 and 6.

Rule Number 1: Interaction regarding the rules for participation:

February, 2014

5.20-5.26

Fragment 5: (Team 2)

Bruno: Okay.

Natasha: If you want to say something, raise your hand, finger.

Valeria, Antonina: 1Yeah, yeah.1 (agreeing)-

Valeria: That’s a wise one--



33

Rule Number 2: Interaction regarding the rule to share the articles:

February, 2014

6.52-7.01

Fragment 6: (Team 2)

Bruno: Four articles, four people, that’s one of us read one of each?

Natasha: Oh, they are different, the articles. No?

Valeria: They are many...

Natasha: They are so big.

Antonina: Yeah.

So  far  the  decoding  of  the  significance  of  the  problem  concerning  the  goal  has

opened up the groups to seek for the purpose and the objective of the task (fragment 7),

this strategy is used in order to start having hands on the problem.

February, 2014

5.01-5.20

Fragment 7:  (Team 2)

Valeria: So maybe you can read the task, there is the description. Next page.

Natasha: Oh, yeah.-

Antonina: --It is the problem, 1the task.1

Natasha: ----1 Hmm.1

Natasha: So we need to play this epistemic game.

(All reading the task description)
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Bruno: -Okay.

In this section, it is possible to demonstrate how critical thinking is influenced by

our  peers  in  team working.  The  strategies  that  a  student  might  have  used  individually  to

decode a task have to be in consensus with other team members. Collaborative work simul-

taneously, can also clarify if the teams are understanding the task correctly or not, as all

field notes taken by the researchers showed that all groups had problems in defining the

tasks, and hence understand what it is all about. However, collaboration can also help par-

ticipants to understand it (the task); Jarboe (1996) acknowledges the importance of in-

volvement in the groups: “Building involvement in group discussions increases the

amount of information available to the group, enhancing group decision making and im-

proving the students’ quality of thought during the learning process” (p. 346).  In addition

they can unpack the instructions and interact to gain a common understanding. As a result,

the strategies they use (see figure 7) were: to set up the rules for participation, the methods

to collect  the data to back up their  opinion and ideas,  and finally to clearly highlight the

main purpose of the task.

Figure 7. Strategies for clustering data
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      In the way team members gather and explore ideas this leads to new following catego-

ries where they link and combine ideas; in this manner, they are trying to incorporate mul-

tiple points of view into a single one, while also building ideas upon previous ideas from a

different speaker. These are the most fundamental characteristics of the define stage in a

team based learning environment. Crockett et al (2011) explains that it is important that we

take the time to distinguish a clear problem-solving approach and “avoid the classic ready,

fire, aim—or ready, aim, backfire—problem-solving approach used by many people to-

day” (p. 41),  this is how they explained the first D as Define the problem.

5.1.2 Results for category: Discover

In this category, students aim to give form to the context. They identify what they need to

know,  and  what  they  need  to  do  in  order  to  solve  the  problem.  Thus,  two  subcategories

emerged (Figure 8) when they compare and contrast different ideas and facts, and also,

when they link ideas and build from each other as a means to reach a solution.

 Figure 8. Strategies for category: Discover

5.1.2.1 Comparing and contrasting

In this category, the data and the field notes gave insight into how students compare and

contrast their ideas in order to see how they can start on finding a solution to the task. This

stage gave emphasis on agreeing and disagreeing in order to build knowledge and use criti-

cal thinking strategies.
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In fragment 8, there is a balance of comparing and contrasting ideas in order to start

working. Although Antonina gives her point of view, she answers to Valeria with another

question “What we should think of, more adaptable kind of education?” Valeria thinks that

education is changing and educators need to be prepared, while Antonina argues that is has

to be more adaptable.

February, 2014

4.23-4.40

Fragment 8:  (team 2)

Valeria:--- I’m thinking that I agree. Is it a problem or is it just a normal situation, because

everything changes, and, you just have to be prepared, to everything changing.

Antonina: Probably I think, that the main point would be, since we cannot predict exactly

how the situation would be in 20 years, maybe we can, ah--

 Antonina: The main point is education should --- become more agile, so maybe decision--

What we should think of, more adaptable kind of education?

In this fragment, there is a contrast between knowledge, needs and roles of

the teacher. The students are contrasting their interpretation.

February, 2014

15.08-15.09

Fragment 9:  (Team 1)

Nelson:   Knowledge, again --
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Simon:    No, the first thing we can first understand --is what the teachers need to think

what the role of the teacher is.

The next fragment (10), students go around the skills that teachers need, in-

stead of the skills that students need so it gives a new vision to the problem.

February, 2014

46.12-46.21

Fragment 10 (Team 3)

Jari:           So the problem is that the teachers.-- get

Liu:              How to support teachers to get the—skills--

Jari:          get the skills they need

Gasha:        Yeah

Marcia:        ---The problem is that teachers still need to develop skills.

Gasha:        Yeah.

In  conclusion,  students  were  capable  of  utilizing  different  strategies  in  order  to

compare and contrast their ideas and opinions, they used the following strategies in order

to  organize  and  develop  the  answer  to  the  task  (see  figure  9)  ,  they  were  able  to  build

knowledge by using different critical thinking skills, such as agreeing and disagreeing.
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Figure 9. Comparing and Contrast

5.1.2.2 Linking ideas

In this subcategory, students are also able to build from each other, this is very important in

a collaborative setting where the aim is also to help others build knowledge; even from a

statement that might look incomplete; students can complete it,  build and enhance it.

For instance, in the next two fragments, a participant gives one idea and others

complete it, or link it with his/her own idea. Students show that they want to analyze the

core epistemic problem; in this way, as seen in fragment number 11, students start talking

about preparing students, but another teammate adds that teachers are the aim of the solu-

tion. This turn taking set advances building from each other help to understand the topic. In

fragment number 12, it is possible to observe how the interactions deepen as different ele-

ments are combined.
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February, 2014

17.42-17.59

Fragment 11: (Team 3)

Gasha:       Ok let’s move on to that one--

Gasha:       Urmm---- the problem is how teacher’s role changes over the next 20 years.

Liu:           Yeah--

All:      @@@ (laughing)

Marcia:      So, our goal is to foresee the future

Gasha:       Yeah

Liu:           Hmm--

36.27-36.41

Fragment 12: (Team 3)

Jari:           So how do we word the core problem here?

Marcia:     The core problem would be how to prepare the students or…

Gasha:       How can teachers help students acquire this 21st century skills. or-

Marcia:     Are we addressing to teachers in?--

Gasha:      Or we should talk about teachers? No, that towards the later topic

Liu:     --the topic is ‘teachers and educators’. The core of the problem is how to

train the teachers or the educators to get those skills---and they can teach those skills to the

students and the parents.
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Paraphrasing is another way to link ideas: students use this strategy as a way to re-

call  previous comments,  descriptions or ideas.  This is  a good way to involve students,  or

ideas that previously were not considered, as can be seen in fragment number 13.

February, 2014

35.01.-35.09

Fragment 13: (Team 1)

Simon:  As  Ruslan  said,  if  you  want  to  be  a  teacher,  if  you  want  to  see  the  role  of  the

teacher, now you are gonna to be best on creativity,…..(pause)  if you are teacher and you

are not creative, you are out set out of the game, because now we are looking the

whole, teachers can contribute outside of the school.

In conclusion, the strategies used (see figure 10) brought many benefits, since the

teams are sharing, honoring, and unpacking different types of ideas in order to later ana-

lyze and evaluate them. At this stage, the different members can find the possible paths to

solve the questions. They are able to detect arguments, add reasons to ideas, or determine

the importance of paragraphs they have read.
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Figure 10. Linking ideas

5.1.3 Results for category: Dream

In this category, I intend to analyze how the teams found different cases scenarios, how

they explored different possibilities, and how they imagined the future according to their

answers. The topic of the question really helped students subconsciously develop this cate-

gory, as they could predict, and play with the different case scenarios in the future. How-

ever, the Dream category, according to Crockett et al (2011), can work in different scenar-

ios, with different kinds of problems and questions. They state that this is a visioning pro-

cess in which “we not only imagine what is possible but also remain open to what is im-

possible” (p.24). Two subcategories emerged from the analysis of the data: Exploring pos-

sibilities and time machine scenarios (See figure 11).
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Figure 11. Strategies for category: Dream

5.1.3.1 Exploring possibilities

In this sub-category, after they had determined a base of solution framework, students start

talking about different solutions that had not been taking into account. They use their criti-

cal thinking analysis and creativity in order to explore different alternatives. Basically, the

groups have decided to read articles, give their opinions and statements, and base their an-

swers on technology as a vital part of the development of teachers in the future.

In this scenario, this team wants to explore the vital role of the teacher, instead of

just focusing on technology, ipads, and virtual classrooms. In fragment number 14, we can

see how they take into account the role of teacher.

In the following fragment (fragment 15), students have contemplated the possibility

to balance what education is at the moment with their predictions.

February, 2014

27.17-27.25

Fragment 15 (Team 3)

Gasha:           But, I am thinking that we should also discuss ‘why is there--- like what---

how it says here, why there is a need for this question… that why it will change? --What’s

happening now that will cause this change?

Dream
• Exploring Possibilities

• Time Machine Scenarios



43

Simon poses a question, he wants to develop the solution by first studying the role

of the teacher now:

February, 2014

9.52-9.56

Fragment 16: (Team 1)

Simon:   -What are the roles of the teachers… today?

Nelson:    You know there  are  roles,  one  of  the  roles,  you  know is  to  impact  knowledge

itself, then what kind of knowledge.

5.1.3.2 Time machine scenarios

In this sub-category; once the students have discussed different alternatives and scenarios,

they go into imagining solutions, and they try to abstract their ideas into a future case sce-

nario. This category allows students to think into what is possible, but opens doors to dis-

cuss, and ponder on ideals of possibly unreachable case scenarios. The groups have decid-

ed to imagine, devise, fantasize and picture different scenarios, taking into account the ide-

as they have previously discussed. It is important to notice that time machine scenarios can

be applied for any kind of problem, as we have to find a solution that might be implement-

ed in the short or long term alike.

Teams used different scenarios, one group has talked about the case scenario

on education becoming more virtual (fragment 17). They devise how relationships will be

affected, while the other group sees virtual education (fragment 18) as a way to save re-

sources, and protect the environment from cutting down trees, while another group, (frag-

ment 19) connects education with the needs that students will have in the future.
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February, 2014

9.01-9.13

Fragment 17: (Team 3)

Liu:       So, maybe 20 years later,  the students stay in the schools days maybe less than

now. Just now the students should be... stay... should stay in school about 200 days in a

year---

Jari:              I think that’s possible.

Marcia:        I think that--- that the world is becoming more and more virtual.

Liu:              Hmmm

Gasha:          What do you mean by that?

Marcia:        Relationships are, like he said that as the distances were made shorter, rela-

tionships are virtual like it’s very common that you meet online friends and you don’t meet

your own friends anymore like----

34.18-34.25

Fragment 18 (Team 1)

Emily : For you online education is better solution for protecting @environ-ment, tree ##

Nelson:  Yeah.  What I am saying is for us for protect the environment--- there is a kind of

need of awareness, the awareness is not done without having knowledge.

37.15-37.35

Fragment 19 (Team 2)

Bruno:          So, hopefully with education not only happens in classroom, more related to

their context, they can be less afraid or reluctant about education.

Antonina:   Yeah. That’s true.

Valeria:      Do you mean that it’s disconnected from reality?

Bruno:         Disconnected to someone’s reality.
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In conclusion, exploring possibilities can enable students to examine different strat-

egies  of  developing  the  tasks,  resources,  choosing  the  articles  and  so  forth.  Finally,  they

could perceive different methodologies to approaching the problem. Time machine scenar-

ios let students foresee their ideas and how they could be implemented if applied; it is ob-

vious that they cannot test their ideas and hypothesis on the field, so this visualization ex-

ercise is a good tool to discuss and debate, in order to augment their solution to the prob-

lem.  The following figure (figure 12) illustrates the different strategies the students em-

ployed  in  this  category:  they  explored  different  possibilities  to  the  original  they  had

planned, could foresee the possible implementation, and they visualized the future as well.

Figure 12. Strategies for time machine scenarios

5.1.4 Results for category: Design

In this category, groups develop a plan in order to organize their work, students create

steps and build upon previous discussions, in order to set the solution of the task. Only one

main sub-category emerged from this category: Creating Blueprints (Figure 13).

Figure 13. Strategies for Category: Design
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5.1.4.1 Creating blueprints

Analyzing ideas, hypothesis and many other dynamics are important, but the solu-

tion cannot be reached if the team does not set a layout. This subcategory, which emerged

after the participants were asked to express their problem solving processes, intends to ana-

lyze how the groups planned their work. The subcategory Planning was varied: the im-

portant factor here is that teams follow a heuristic approach which can be modified at later

stages of the task. For instance in Fragment 20, students contrast present roles and future

roles of teachers and education, while in  fragment 21, students decided to contrast infor-

mation from the article with their real life experiences. As can be seen in both fragments

22 and 23, teams linked, compared and contrasted ideas.

February, 2014

60.01-60.08

Fragment 20 (Team 1)

Simon: ok, our course started by resting some present roles of teach and educators, the

source of our what today ##, then after understanding what is the role of the teachers, what

is the role of the educators, we started to discuss.

Nelson: ... So we kind of make comparison with what the roles was in the past, and what

are the roles now in the present.

Fragment 21 (Team 2)

61.05

Bruno: We divided the work right away. Like the articles. And we decided each one read

them individually and then come up with the key points and discuss them afterward. So

before lunch we just read the articles, and after lunch we discussed.
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60.01-60.07

Fragment 22   (Team 3)

Gasha: How did you approach the problem…? I think we started thinking about the con-

text now and how it will look

Marcia: thinking ….about the future, and how society will be in the future

2.58-3.05

Fragment 23 (Team 3)

Gasha: we also took from the articles, because the learning community came from the arti-

cles.

Liu:  Yeah they are very significant for our ideas.

Planning is an important component of any activity that involves organizational

steps in order to reach a solution.  For George and Leroux (2001), planning should be

structured in time and divided into successive stages, forming an action plan. They add that

the careful planning of the activities is necessary to provide the project with a temporary

structure.

Planning was important in order to give space to link ideas and to compare and

contrast concepts as previously mentioned. The following graphics (figure 14) demon-

strates the different strategies used in this subcategory. They may be able to contrast the

present roles, and future roles of the community members, search background information

and experiences and discuss their ideas.
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Figure 14.  Creating Blueprints

5.1.5 Results for category: Deliver

The main function of this category is to explore the different strategies that students utilize

to develop the formats used to deliver the solution, in addition to how they announce, and

present  the  solution  to  the  problem  to  the  assistants.  According  to  Crockett  et  al  (2011)

Deliver skills include: being able to identify the most appropriate format for presenting the

information, and effectively using that format in order to present the information or solu-

tion to the problem to the audience (p. 41). As a result, one main subcategory (Figure 15)

materializes all previous aspects while analyzing students’ strategies, this one is Reporting

the solution.

Figure 15. Strategies for category: Deliver.

Education in the future

Present
Roles

Future
Roles

Backgroud Information

Articles

Experiences

Discussion

Linking Ideas Comparing and
Contrasting

Deliver
• Reporting the

Solution



49

5.1.5.1 Reporting the solution

For this problem solving task, students had the possibility to use ipadstm, pencil, pens, and

boards or even create a song or a play if they felt like it. The following extracts show their

strategies while deciding how to choose the format for the presentation.

It  can  be  inferred  that  teams  use  visuals;  team  1  and  team  2  more  than  team  3,

which reported mostly orally, but they had ideas to demonstrate their findings in a blog.

Fragment 24 and fragment 25 display some of the strategies the teams used in order to re-

port their findings Figure 16 shows some of the findings from this category.

February, 2014

65.10-65.25

Fragment 24 (Team 1)

Nelson: Ruslan came of with this diagram, like drawing this tree, having a root.

35.25-35.31

Fragment 25 (Team 3)

Gasha:     Do you think it’s a good idea to do it  on the board? The final presentation we

have to do?

Liu:    Or we make a mind map with ….the ipad?

Gasha:    Yeah. That’s the question. For me…. it’s easier to do on the board. But I don’t

know…

Jari:    Yeah. We can sketch it on the paper and then put it on the board.
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Figure 16. Reporting the solution

Team 2 as seen in Fragment 26 considered all their possible resources. Unfortu-

nately, field notes reported that one participant is using an iPad, while one is using Lego

blocks, but it’s not leading to much collaboration at the beginning. This will be considered

deeply in order to analyze the general question about the challenges that students had.

Overall, after time went on, students could use any organizational tools such as mind-maps

or graphics.

February, 2014

27.10-27.31

Extract 26 (Team 2)

Valeria: I don’t know in what form it should be.

Natasha: We can make mind maps, on iPads?

Valeria: Or---write in blog post?

Natasha: Yeah, or write in blog post. Or we can--- (looking back at the white board walls)

Bruno: Or we--? ( picking up a Lego block)

Antonina: We can play with the Lego.
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As a result  students used different media,  and explored different ideas in order to

show their  results,  their  strategies rely on choosing the best  format for their  presentation,

and being able to implement their ideas (see figure 16).

5.1.6 Results for category: Debrief

The last D stands for Debrief. In this letter students can see how they got the solution after

they have presented their work. It is a moment to review how they worked. In the introduc-

tion and the theoretical framework, numerous studies were presented, that have accounted

the benefits of collaboration. Now this category will analyze the different strategies they

used taken from their statements, after they have finished working in this collaborative

problem solving setting.

According to Crockett et al (2011) the category Debrief, in addition to offering stu-

dents the opportunity to look at the final product, this category also helps students under-

stand what they could have done differently.  I  consider that  focusing on the process will

help students and teachers create new opportunities when they have to develop these kind

of problem solving tasks. Based on their reflections, transcripts and field notes it is possi-

ble to answer the question of observing the challenges students endured in this process.

One element emerged from the debrief category. Re-visiting (figure 17) is the name of this

element, where-in students tell about the process they used.

Figure 17. Strategies for category: Debrief

Debrief
• Re-visiting
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5.1.6.1 Revisiting

Four main strategies from the revisiting category can be seen in figure (number 18).

The strategy of checking the main core of the problem, and then looking for minor catego-

ries to discuss was used, for instance. Students also compared the current situation of edu-

cation and the futuristic scenario; thus, they could look at the problem from a backward or

a forward strategy. Another strategy used was dividing the articles, so as to have some in-

formation, resulting in combining theory with experience.

Figure 18. Revisiting

Students, use different strategies such as trying to look up the main point and then,

they started working from it as a basis. From a starting point, students can generate other

ideas as observed from the reflection of a student in Fragment 27.
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February, 2014

62.14-.62.19

Fragment 27 (Team 1)

Nelson:  We just  with,  with  some kind,  you  know,  we,  myself  I  looked  like.   Let  me use

some of  bit of knowledge I had in some  areas like that , so what we just kind of discuss

generally was,  ---- we first we picked up knowledge itself like ##, that would be the basic

thing, that would revolt around those things like that, so##

Another strategy observed, is related to writing down different ideas and then dis-

cussing those ideas in order to have a general overview of the future, as seen in fragment

28.

February, 2014

63.12

Fragment 28 (Team 1)

Emily: First we talked about today’s situation, current situation---and we listed that down

to the paper and then --we started to talk about how it can be shaped 20 years later.

Other strategies are related to focus on fields such as education and technology in

order to shape their thinking and ideas. It was based also on their vision of society, experi-

ences and some articles and previous information acquired as seen in the following frag-

ment.

February, 2014

61.12-61.20
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Fragment 29 (Team 3)

Gasha:    Aa.. I think we started thinking about the context like it will 1look1--.

Marcia:  1Thinking1 about the future. Thinking ….about how the society will be in the

future.

Liu:      and we also looked about what will ##happen after 20 years from the society##,

from the education, from the technology.

Another  strategy  (Fragment  30)  used,  was  to  divide  the  articles  to  look  for  infor-

mation, rather than purely relying on experiences and opinions, providing a base to work

on the problem.

February, 2014

Reflection Video

Fragment 30 (Team 2)

Bruno: We divided the work right away. Like the articles. And we decided each one read

them individually and then come up with the key points and discuss them afterward...

Valeria: Yeah, so at the beginning it was difficult for us to figure out what we should start

with, like how we should proceed but then we decided that the best way would be to read

some theoretical materials and share some basic information and start discussing after that.

Concluding, these revisiting strategies in the study show the importance of reexam-

ining and reviewing the process in order to reach a conclusion or an answer to the epistem-

ic game.



55

5.2 What are the challenges the groups faced while working in a collaborative solving

task environment?

The debrief category of the solution fluency model could provide an insight into the differ-

ent challenges that students encountered. Additionally, the field notes from researches, and

the transcriptions can be used to seek out challenges, in order to serve as a reference for

future use in the field of collaboration problem solving settings. Three main challenges can

be categorized from this exercise: (see figure 19) related to understanding the tasks, man-

agement  of  time and  the  motivation  to  do  a  task  which  are  subsequently  categorized  as:

Hard to understand, time issues and lack of motivation.

Figure 19. Challenges.

5.2.1 Hard to understand

The challenges that emerged were related to understanding the task. This might be familiar

for all students when they have to develop a strategy, or strategies in order to start working,

and also in reading the description of the tasks or the instructions of it.

Evidence shows that the teacher should leave students to understand the problem on

their own, so that students can use their thinking and collaborative skills in order to discov-

er the meaning of the task, the procedures and how to reach a goal. As Butler and Cartier

(2004) state, successful task interpretation involves a number of reflective and strategic
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activities; for instance these activities include searching for clues or instructions. Paradoxi-

cally, the organizers had written the directions and instructions in the papers, but the teams

had a demanding, and complex time in interpreting and following instructions, showing

that good interpretation of the instructions of any task can boost motivation in participants,

motivation will be discussed later.  For instance, field notes reported that some members

did not read the instructions carefully. Observers, in their field notes also state, for instance

that one group had some trouble in understanding the task as they stated that there were too

many factors affecting 21st century learning. So, according to them it was impossible to

answer the question.

Fortunately, they drove the problem to the end in a more satisfactory way. Some of

the challenges are related to the urge to understand the tasks, and jump onto other stages as

seen in the following reflection from a team member (Fragment 31).

February 2014

63.21-63-28

Fragment 31 (Team 1)

Nelson: Also I think, as I said earlier. ---We did not have problem forming the group, but

when we started the first thing, the question ---was kind, we looked at it, we did not really

understand it, ----and we did not even  go through to the articles given to us at the earlier

stage.

These reflections illustrate that the group decided to stop, and take time to read the

instructions, theorize and share, which resulted in them finding common ground.

February, 2014

61.01
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Fragment 32 (Team 2)

Natasha: Oh, you don’t have the...

Valeria: Yeah, so at  the beginning it  was difficult  for us to figure out what ---we should

start with, like how we should proceed but then we decided that the best way ---would be

to read some theoretical materials and- share some basic information and start discussing

after that.

Other  participants  differ  from  their  points  of  view  while  tackling  the  task.  One

thinks that there were many instructions to follow, while another wanted to follow those

rules in order to solve the task.

February, 2014

4.45-4.52

Fragment 33 (Team 3)

Gasha: At the beginning I felt a bit uncomfortable, but then, it was ok. I was a bit annoyed

also about the stuff that we had to follow because better if we were just given the task and

then we would have managed much better.

Jari: I wanted to follow it more strictly.

According  to  their  reflections  and  field  notes,  students  need  to  set  time and  com-

mon ground in order to understand the requirements, the purpose of the tasks, and the

strategies they will be using in collaborative problem solving tasks; other documents report

similar findings; for instance, Lawanto (2011) states that the interpretation of task demands

from students is a key determinant of the goals they set while learning. He added that these
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strategies are important in order to achieve those goals. Lawanto (2011) also concluded

that students mostly rely on information available in the environment, and on knowledge,

concepts, and perceptions derived from prior learning experiences, in order to interpret the

demands of a task.

I believe this challenge then, is a key factor in determining and forecasting prob-

lems in developing the task, enabling students and instructor to design exercises and drills

as a mean to practice the correct understanding of an exercise.

To conclude, the challenges of understanding the task can be summarized (see fig-

ure 20) as students need to follow the instructions carefully, the question was also too deep

and ambiguous, especially regarding forecasting. This can be seen as a challenge, but also

as an opportunity to grow and anticipate future problems.

Figure 20: Hard to understand.
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5.2.2 Time issues

Another problem that appeared is related to teams not taking into account time limits, or

spending too much time on one step and running out of time on another. Management of

time is also important in order to solve the task and avoid stress or last minute decisions.

Time management is very complex when working in groups, as it requires synchronization,

and differs from individual time management where each individual possesses their own

strategies. The following figure (figure 21) demonstrates the challenges that student had

with time management.

Figure 21. Time management issues.

Time management then, was an issue as reported by participants and the field

notes. For instance, participants in one group state that they felt they wasted too much time
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at the beginning. Field notes state that they rushed at the end in order to produce the

presentation. Another group was not aware of the length of the tasks. And one group spent

too much time (from the beginning to before lunch) on reading articles, then, in order to

develop more strategies to cope with the proper development of the task.

Due to the initial confusion during the first minutes, the intervention of the

teacher was important in order to make students aware of the time factor as reflected in

fragment 34. In Fragment 35, it can be noticed that members did not allocate time accord-

ingly for the topics. Fragment 36 shows a common challenge for students that when they

are engaged in the task, students forget about the time.

February, 2014

66.03-66.09

Fragment 34 (Team 1)

Simon: ….then like 20 first minutes we were kind --- of confusing, not knowing--- where

can start and looking at each other, and the teacher advised us “ok, you can read the docu-

ments and you can start”. (quoting teacher)

Students did not exactly know the time limit  and how to distribute the time

for the different activities, fragment 35 shows how some members did not know about the

length of the task and in fragment 36, Students got engage in the tasks and forgot about the

time limitation.

February, 2014

9.12-9.24

Fragment 35 (Team 2)
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Natasha:  Oh,  for  the  articles,  we  have  how many hours  for  that,  for  all  the  activity,  like

three or something four?

Valeria: No idea at all. There’s a-- break.

Bruno: Hope there’s a lunch break.

Natasha: Yeah.

6.19-6.32

Fragment 36 (Team 3)

Liu: and I  also think is better when we are working together and the the time limitation.

That means we need to solve that problem in the maybe one hour and one and half hour.

Marcia: But after we started deciding how to solve I completely forgot about the clock.

Gasha: Yeah me too.

Marcia: and when they say it was already time, I was like ‘what?’

As a conclusion, time management issues were observed in all groups, there was a

moment of confusion where participants could ask the instructor or discuss it as a group,

maybe they were shy to ask the instructor or each other, there was also a lack of planning

according to the time. As a result, future strategies need to deal with preparation, deadlines

and taking care of the time limit that tasks have.

5.2.3 Lack of motivation

Motivation was also an important issue. Field notes, and a few students reported that they

were not motivated at the beginning of the task because of different factors that will be

presented in this section.
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For instance, one observer noticed that some participants were bored but still had a

“let’s do this” approach, field notes state that participants of one group were also quite

negative towards the assignment. The observer also states that they did not know what

their task was, and they did not check it from the papers. Field notes also reported that one

member did not want to be part of the research at all. However, as the task progressed, he

felt more motivated to participate.

Long tasks can result in people become more tired, with motivation level decreas-

ing as reported by other observer. The following challenges occurred related to motivation

(see figure 22). There was a contrast between the intrinsic and extrinsic motivation of the

exercise, as there was no grade or compulsory attendance, although students rely on their

professionalism. Another issue was related to the difficulty of the task, especially at the

beginning of the exercise and finally, the task could have been considered too long accord-

ing to the reports from field notes.

Figure 22. Motivation challenges

Motivation is a factor that is hard to measure as participants might be able to hide

their feelings. Questioning after a task may not be a possible solution, due to participants
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hiding certain feelings as they have finished the tasks and care more about the end product.

However, these extracts reveal that students need to engage in the tasks in order to over-

come their feelings of confusion.

During the moment of self-reflection, one student honestly explored his challenge

to stay motivated (fragment 37). Other students had difficult moments in certain phases of

the group work. (Fragment 38).

February, 2014

7.10

Fragment 37 (Team 3)

Jari: and there was few minutes that I felt like I don't want to be here. But when we started

working, I started….

69.45-69.50

Fragment 38 (Team 1)

Nelson: Well, actually, 1we were a bit bored at times1, but we just kept on trying to do

something.

Emily: 1I felt the same1

As a result, motivation is an important aspect in collaborative problem solving.

Many factors can be taken into account, such as group interaction, social dynamics of par-

ticipation, or the fact that there was not a grade. Follow up interviews were not used, as the

intention was to observe the participants reactions from the video. As a result, the field

notes and their video recorded reflections help observe their challenges,
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6 Discussion and conclusions

Taking into account the research questions proposed in this study and the data collected, it

is  possible to use a novel or innovative model in order to observe the strategies that stu-

dents used to solve a problem. Additionally, it was possible to observe the challenges that

groups and individuals faced during these kinds of collaborative problems solving tasks.

Thanks to the Solution fluency model, strategies could be observed at different

stages  of  the  problem  solution.  It  is  also  important  to  infer  that  the  solutions  were  not

found in a linear way, but rather cyclical. However, it is also important to notice that while

the strategies were varied, there was common ground in all the groups; resulting in these

strategies being able to be at least replicated in future exercises concerning problem solv-

ing group work. Also, these strategies can be replicated with earlier studies presented in the

theoretical framework of this thesis, as well as the study presented by Gokhale (1995). Col-

laborative environments promote skill solving in different, and varied ways in contrast

with individual learning, where skill solving is less noticeable.

Students were able to use common strategies in order to understand the topic. They

relied on partners, and they could define the meaning of the task. However, the challenge

of understanding the task was a constant. Overall, it was possible to finally define the task

by  using  different  strategies  throughout  the  timeline  of  the  exercise,  even  though  some

students felt that the answer to the task may not be found.

The solution fluency model also shed light on the importance of setting up rules of

understanding, of sharing roles, and importantly to see the purpose of the tasks as a means

to really define the exercise. Minor difficulties with motivation and time management

arouse. Notwithstanding with, the challenges also gave birth to strategies such as combin-
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ing and linking ideas, so everyone could feel important and that their ideas were used in

the task.

Critical  thinking skills  were also implemented, due to common strategies that stu-

dents used such as: linking ideas, contrasting, comparing and construction knowledge

through experiences, and most importantly backing up those experiences with sources.

Students also used other strategies to forecast a best future scenario and present their find-

ings; for example, they could connect topics with deep discussion linking different scenar-

ios with articles they read. As a result, creating a plan was easier as they could contrast

periods of time on the field of education, have background information and contribute to

more understanding to using techniques that were useful for them, such as linking and con-

trasting information and comments.

All the strategies lead to the effort of participants and raised motivation in some

students after some small bumps regarding the understanding of the tasks, and the need to

motivate in order to succeed. However, it is possible that they can transfer these skills, or-

ganization and challenges into their professional life? Crockett et al (2011) advised that to

help students make a successful transition from school to life, there should be a change of

the responsibility from teacher to students. As a conclusion, this study also shows that stu-

dents then, are supposed to start gaining a leaders role, use more critical thinking skills, be

able to solve collaborative problems and use different strategies to overcome challenges.

In conclusion: using different strategies assists teachers in working on different ex-

ercises for future problem-solving tasks, such as creating main and sub categories of a

problem, as well as combining theory, with experiences, in order to possess different ideas

that can serve the context of the student. As stated by Jonassen (2000) “problem solving is

not a uniform activity, problems are not equal, in content, form, or process” (p. 65). How-
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7 Ethical issues and future research

The main ethical issues regard safeguarding the privacy of the participants. The names of

the participants were totally changed, moreover, the data is stored on google drive and On-

eNote protected with passwords and shared with two other researchers, the data is not lo-

cated on the hard drive of the computer’s author of this thesis; the data will be deleted in a

period of five years after publishing the paper.

The study was intended to offer an exploratory possibility of using the solution flu-

ency model in a collaborative problem solving exercise. Although, there was only one

work session per each group, it is considered that this can serve as a sample to see strate-

gies and challenges from students for future studies using this model or any fluency model

developed by Crockett et al (2011). Other studies have been focusing on critical thinking

and collaborative problem solving, but, unfortunately there are not many studies that link

these aspects with the strategies used by students, especially when education is evolving,

and transforming rapidly during the XXI century.

Some limitation of this study are related to using only the sample of one collabora-

tive problem solving exercise with its corresponding sample data. It will be vital to repli-

cate this exercise in different scenarios (different faculties), different age groups; however,

it is very important to observe that the group was multicultural, as students came from dif-

ferent countries so this gives a good point of entry for future studies.

Regarding future research, it could be possible to incorporate anonymous follow up

questionnaires in order to know about participants’ feelings regarding the tasks. Responses

should be private, and not stated in public as happened in the reflection part of this exer-

cise, where participants talked about their experiences in front of the observers. It is possi-
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ble to study the social dynamics that students experienced, such as overcoming a feeling of

shyness, and fear of talking in public, or merely the lack of confidence to expose ideas.
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APPENDICES

Appendix 1- Sample field notes format.
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Appendix 2- Sample organization of notes by using One note.
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Appendix 3- Sample transcription of data.

1. $ TRANSCRIPTION TITLE: Group 3 (first 5 minutes)

2. $ FILE NAME: group3.avi
3. $ TRANSCRIPT LAST UPDATED: 11/06/2014
4. $ TRANSCRIBER: Andres Rengifo
5. $ STATUS: DRAFT 1
6. $ PRINTOUT DATE:

7. $ RECORDING DATE: February, 2014
8. $ RECORDED BY:  University of Oulu
9. $ LANGUAGE: English
10. $ GENRE: Educational Debate
11. $ SPEAKER 1: Ruslan (1st on the left)

12. $ SPEAKER 2: Nelson (2nd from the left)
13. $ SPEAKER 3: Simon (3rd from the left)
14. $ SPEAKER 4: Emily(4th from the left)
15. @: Laughs
16. 1: Speaking at the same time
17. ### Unintelligible audio
18.
19. 01 Ruslan r:     Hello anybody is  hear me,
20. aha thank you
21. (0.3) 1.2. 1.2,3,4  testio 1 ,testing
22. 02 Simon:     ( Unintelligible audio) (might be  giving a suggestion)
23. 03 Ruslan:     ok, let’s … Oh I forgot my ###


