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ABSTRACT 

The paper aims to reveal that values integration into problem solving fosters how to think. 
The first part of this paper discusses the meaning of a problem that influences the definition 
of problem solving. The second part discloses a structural process of problem solving and its 
weak points leading to rational what to think. Addressing the issues of why and how values 
influence decision-making that is a constituent of problem solving process, the opportunities 
for integration of values into problem solving are revealed. Stressing that problem solving 
integrating values is a  significant way of future professionals learning, the  framework of 
value-based problem solving is presented. Suggestions reveal the implementation for value-
based problem solving learning and teaching as well as directions for future research. 

Keywords: values approach, problem solving, how to think, what to think, future professionals. 

Introduction

The advanced processes of globalization, digital and information 
technology pose new challenges for education and require to master 
comprehensive skills, capabilities, and competencies. However, universities 
provide learners with systematic knowledge, practical and analytical 
skills (Harland, Pickering, 2010). The  latter allow learners to compete in 
the  labor market, though only for a  personal economic benefits. In this 
way, “intelligently obedient” (Thornton, 2004, 15) future professionals are 
formed. As Sternberg (2017) claims that currently the  focus is on highly 
skilled “an educational race” (p. 3). Moreover, this race “does little to choose 
winners who will create a positive, meaningful, and enduring difference to 
our future” (Sternberg, 2017, 3). The question remains to what extent we 
want to let that our future will depend on the decisions that are made by 
professionals who have been “educated” on this basis. Ironically, that, for 
example, education for sustainable development (e.g. Salgado, Abbott, & 
Wilson, 2018) is get involved to teach certain competencies in reducing 
various consequences of problems solved by such professionals. 
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In contrast, higher education should enable learners to get understanding 
of themselves, of their relationships to others, to develop an ability to make 
proper moral and other judgments, and to act according them (Ozoliņš, 
2015, 870). Barnett (2014) argues that such higher education highlights 
the  connections between it and the  development of an individual’s 
mind, understanding, and of the  learner’s entry into a  form of reasoning. 
Reasoning that is ethical and leads to an ethical conduct (Sternberg, 
2009). Everyone should take their share of responsibility and contribute to 
the world, society, and self-creation through conscious and wise decisions 
(Zsolnai, 2008; Sternberg, 2017). This places emphasis on the potential of 
higher education to make a  valuable contribution not by shaping market 
participants, but by educating professionals who are responsible for itself, 
for the society in which they are, and for the world. 

Beghetto (2016) asserts that “the spatial borders have shrunk and macro-
challenges have become personalized and quite literally placed in the palms 
of our hands” (p. 171). Such replacement underlines the  need for a  new 
thinking which directs acting. One of the  possibilities becomes problem 
solving identified as the way of thinking (Binkley et al., 2012), reasoning 
patterns as deduction, induction or even abduction (Dorst, 2011). Currently 
problem solving is stressed as one of the  key competencies necessary for 
future professionals (PISA, 2015; World Economic Forum, 2016). Some 
researchers (Jonassen, 2011; Cho et  al., 2015) suggest to incorporate it 
in every curriculum. While research from different disciplines deals with 
the  development of certain problem solving abilities and/or competency 
(Jonassen, 1997; Ellspermann, Evans, & Basadur, 2007; Donovan, Guss, & 
Naslund, 2015; Fischer & Neubert, 2015; Collins, Sibthorp, & Gookin, 2016; 
Yener, 2016), little is known how future professionals could cope with 
problems, especially those that require value-based approach. Ethical issues 
encompassing values is more considered in decision-making (Keeney, 1994; 
Verplanken & Holland, 2002; Hall & Davis, 2007). Problem-based learning 
proposes to develop ethical and reflective competencies (Euler & Kühner, 
2017) as well as to recognize and to apply moral values in daily activities 
(Kirkman, 2017). In fact, values should be spread within education in order 
to help learners to discover and to understand to what and how values 
mean in the broader framework of things (Ozoliņš, 2015).

To address the discussed gaps, the paper aims to reveal the integration 
of problem solving and values. On the  basis of literature review method 
(Grant & Booth, 2009), this paper addresses several issues. First issue 
seeks to discuss the  meaning of a  problem and problem solving. Second, 
the author analyzes models for problem solving development and highlights 
their weak points. Third, the author explains the significance and influence 
of values when solving problems. For this purpose, the  author designs 
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the framework of value-based problem solving. Finally, the paper discusses 
the issues of its limitation and implementation. 

Trying to Grasp the Meaning of Problem Solving 

Literature that examines problem solving calls for a discussion. One of 
the reasons is the definition of a problem. According to Dunker (1945; as 
cited in Mayer & Wittrock, 2006), a  problem arises when a  person has 
a  specific purpose but does not know how to achieve it. However, this 
general definition represents a  quite narrow view to a  problem. Dostal 
(2015) argues that a problematic relation is not necessarily primarily based 
on the purpose of the person. Difficulties and internal uncertainty related 
to the arisen problem should also be taken into account. With reference to 
the classical definition, a problem is defined as the gap between the current 
and desired situations (Ellspermann, Evans, & Basadur, 2007). Jonassen 
(1997) argues that the problem domain, problem type, the problem solving 
process and a solution define problems.

Contemporary research extend this discussion by presenting various types 
of a problem: “complex” (Fischer & Neubert, 2015; Herde, Wustenberg, & 
Greiff, 2016), “well-structured” and “ill-structured” (Basadur, Ellspermann, 
& Evans, 1994; Jonassen, 1997; Ellspermann, Evans, & Basadur, 2007), etc. 
Such abundance of types only confuses. As Funke, Fischer, & Holt (2018) 
point out that often some of these terms lose their essence. For example, 
when complex and ill-structured problems share many similar features, 
clear borders between such terms are blurred. 

Though to define the problem various terms is used, all attempts reflect 
the  parameters of the  classical problem‘s definition where the  problem 
consist of the  initial state, the desired end of the  solution (or goal state) 
and paths searching for the  solution (see Figure 1). Thus, the differences 
between the variety of the problem‘s types that influence their definitions 
could explain the first two above-mentioned parameters. Similar ideas can 
be found in Wood‘s (2006) classification of eight problem types. The data 
(as the initial state) and the goal determine choose of the methods for how 
to solve a problem as well as how to evolve the development of different 
capabilities. In other words, this leads to exploring a variety of paths for 
solving problems and focuses on the process of searching for the solution.  

In view of this, problem solving seems to be a  “general term” (Csapo 
& Funke, 2017, 20). A  wide field of research highlights the  absence of 
consensus in the  theoretical understanding of what problem solving is. 
However, Csapo & Funke (2017) claim that such forms of problem solving 
like domain-specific and domain-general as well as analytic and complex, 
are well defined. Despite some differences, there is an agreement that 
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problem solving is a cognitive process (Jonassen, 1997; Mayer & Wittrock, 
2006), difficult and demanding activity (Raven, 2000). Jonassen (1997) 
stress that problem solving “as activity is more complex than the  sum of 
its component parts” (p.66). The  complexity is emphasized by the  fact 
that problem solving involves motivation and an emotional component 
(Jonassen, 1997; Dostal, 2015; Funke, Fischer, & Holt, 2018)). Neuroscience 
research (Zull, 2004) supports the  later issue. Emotions and thoughts are 
physically intertwined: particular cognitive experience is connected with 
particular body feeling and influence motivation. In reference to foregoing, 
problem solving obviously has considerable educational potential.  

The Models for Problem Solving Development

From educational point of view, a problem “is understood as a difficulty 
of theoretical or practical nature that causes an inquiring attitude of 
a  subject and leads him/her to the  enrichment of his/her knowledge” 
(Kupisiewicz, 1964; as cited in Dostal, 2015, p. 2799). This definition 
highlights the  learning through problem solving. Learning takes place 
by finding the  space between the known and the unknown. This space is 
filled with acquired knowledge, skills, and experiences leading to a certain 
competency. 

Stanic & Kilpatrick (1988; as cited in Schoenfeld, 2016) presents several 
topics of how problem solving is used for teaching purposes. Although 
authors discussed problem solving in mathematics teaching, it is worth to 
pay attention, as these topics are widely used in different fields of science. 
The  first topic indicates problem solving as context where problems are 
applied as the  means to achieve of other curriculum goals. Teaching of 
problem solving is minimal, as learner performs the stated tasks. The second 
topic represents problems solving as skill, yet narrowly defined as “being 
able to obtain solutions to the problems assigned” (Schoenfeld, 2016, 5). 
Therefore, such skill is worth to teach in its own right. Mostly various 
methods of problem solving are taught within subject matter and practicing 
stated problems so that the  methods can be mastered. These two above 
mentioned topics typically are used in problem-based learning and case-
based learning. In contrast to the  former two, the final topic emphasizes 
problem solving as an art where the real-life and challenging problems are 
employed. Undoubtedly, this topic is more reasonable for teaching and 
learning of problem solving.

In fact, problem solving is indicated as one of the most meaningful and 
important ways of learning (Jonassen, 1997). However, its education is one 
of the greatest challenges (Mayer & Wittrock, 2006). Highlighting problem 
solving as one of the  core competencies required for future professionals 
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Figure 1. The steps of the problem solving process: different approaches (on 
the basis of Basadur, Ellspermann, & Evans, 1994; Jonassen, 1997; Dorst, 2011; 
Schunk, 2012; Donovan, Guss,  & Naslund, 2015; Collins,  Sibthorp, & Gookin, 
2016)
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(PISA, 2015; World Economic Forum, 2016), models for its development 
are sought (see Figure 1). The  authority of rationality in the  problem 
solving paradigm (Korte, 2003) clarifies likeness of the  logical and even 
stylish structure of these models. Problem solving researchers have different 
representations about what is the  basis for solving a  problem. Although 
each model presents certain steps, they all share the  same intention: 
a search for the solution from the initial state to the desired state.

Such classical approach to problem solving underlines the  procedural 
process of problem solving and supports a  rational approach. After 
identification of the  problem, a  problem solver jumps into generation of 
alternatives. In this case, focus is on the problem, not on its understanding 
and the problem itself directs the whole solving process. When the problem 
solver pays less attention to the  analysis of the  problem, its thorough 
understanding is limited. As a  result, the  problem solver could solve 
the wrong problem in the right way to some extent. The right way means 
that the problem solver employs usual way to solve problems which Dorst 
(2011) called deductive reasoning. The problem solver knows the “what” 
(an initial state) and working principals (paths searching for the solution). 
For this reason, the  problem solver can predict results (desired end of 
the  solution) which are often more or less convenient for the  problem 
solver. Such problem solving process concentrates on what to think. Hence, 
the  problem solver creates a  script pattern of how to act in a  similar 
situation. However, the  similar situation is not the  same one, as in each 
situation the context, participants, stakeholders, circumstances, factors and 
other features will be different. Clearly, a script pattern does not fit for all 
events the problem solver encounters.

Duch, Groh, & Allen (2001) stresses that the essence of problem solving 
is to acquire various experiences and to create cognitive strategies that 
could be used in the future. What is more, learning process is significant in 
problem solving, not just outcomes of such learning (Duch, Groh, & Allen, 
2001; Yener, 2016). Problem solving as learning from the problem solver 
requires more than only possessing certain knowledge and operational 
skills. The  insufficient development of problem solving abilities (PISA, 
2015) discloses a  shortage of use only the  rational approach to problem 
solving. Thus, the emphasis should be put on how to think when solving 
problems. This means to learn to solve the right problem in the right way. 
Such an opportunity for problem solving suggests values approach.

Problem solving integrating value approach 

Values integration into problem solving fosters the  way of how to 
think. However, first is necessary to clarify one subject. Problem solving 
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and decision-making are presented as separate processes. Therefore, 
these processes share quite similar steps. According to Huit (1992), this 
could explain why terms of problem solving and decision-making are 
sometimes used interchangeably. The  unification of different processes 
is misleading position. Decision-making is a  selection process where one 
from several possible solutions is chosen to reach a  desired state (Huit, 
1992). Meanwile, problem solving is “a process in which we perceive and 
resolve a gap between a present situation and a desired goal, with the path 
to the  goal blocked by known or unknown obstacles” (Huit, 1992, 34). 
Indeed, decision-making is a part of problem solving. 

While decision-making through ethical issues encompass values, values 
are like forgotten theme in problem solving. Nevertheless, values can offer 
reasonable reinforcement for problem solving. Researchers (Schwartz, 
1992; Halstead, 1996; Verplanken & Holland, 2002; Argandona, 2003; 
Roccas, Sagiv, & Navon, 2017) claim that values guide and affect personal 
behavior encompassing the ethical aspects of solutions. Further is discussed 
how this influence manifests. According to Halstead (1996), values are  –
principles, fundamental convictions, ideals, standards or life stances which 
act as general guides to behaviour or as points of reference in decision 
making or the evaluation of belief or action and which are closely conected 
to personal integrity and personal identity (p.5).

This comprehensive definition of values brightens the  issue. Like 
others researchers (e.g. Schwartz, 1992; Argandoña, 2003), Halstead‘s 
(1996) definition highlights the  influence of values on decision-making. 
Such the  emphasis also makes clearer why decision-making models are 
more concerned with values than problem solving. Further, by applying 
values as “normative standards to judge and to chose amongst alternative 
modes of behaviour” (Schwartz, 1992, 2), the  significance of values for 
alternatives and their evaluation in problem solving is revealed. Keeney 
(1996) considers values as the core criteria for evaluating the desirability 
of any alternative leading to the  desired solution. Thus, values help to 
create worthier alternatives as well as to evaluate them. Moreover, values 
encompass the  future consequences of the  solution. When searching for 
a  solution, the  goal is necessary. As Keeney (1996) represents decision-
making approach, he underlines that starting point for decision-making 
process are values primary expressed in the  goals. Skimina, Cieciuch, 
& Strus (2018) assert that values reflect the  content of the  goals. On 
the  whole, values represent the  essential foundation for problem solving 
and could be integrated into it by several ways (see Figure 2). 
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Figure 2. The framework of value-based problem solving

Based on above mentioned assumptions, the  Figure 2 presents 
the  framework of value-based problem solving process. This process 
integrates main steps of problem solving, decision-making and value 
approach. The  first step encompasses the  recognition of a  problematic 
situation trying to identify where a problem is and to name it. The second 
step emphasis the thorough analysis of the identified problem in its context. 
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These first two steps allow the  problem solver to draw a  comprehensive 
picture of the  problem in pursuance to understand it. During such 
„conversation with the problem“ (Raven, 2000, 479), the problem solver 
aims to clarify the  nature of the  problem and potential directions for 
a  solution. Hence, the  analysis of the  context helps to define boundaries 
of attention (Hester & MacG, 2017). These boundaries encompass values 
that according to Hester & MacG (2017) are one of the salient qualities of 
the context and guide the attention of the problem solver into the analyzed 
problem. The third step requires to choose value (or several) that will help 
to solve the problem and guide the search of a desired solution. The goal 
as the desired state based on chosen value (or several) is set in the fourth 
step. This goal requires answer to the question “How I see the desired end 
of a  solution?”. The  creation of alternative ways leading to the  desired 
solution is in the fifth step. The established goal represents the main criteria 
for the  creation of alternative ways. Further, created alternatives should 
reveal the  desirable mode of conduct answering to the  question “How I 
will reach the desired end of a solution?”. The  justification of the chosen 
alternative way is in the sixth step. As Zsolnai (2008) argues, the perceived 
responsibility essentially determines the  choice. Thus, the  chosen 
alternative way represents what level of responsibility the problem solver 
takes on when solving the  problem. If justification reveals meaningful 
search for the desired solution in all respects (as mentioned in the analysis 
of context), the  problem solver will proceed with its implementation. In 
contrast, the problem solver backs to the creation of the alternative ways 
for a solution, or even to the analysis of the problem. Overall, the presented 
process requires paying more attention to the  analysis of the  problem. 
The  path for a  solution becomes more complex and hardly predictable. 
However, values guides overall process, not the  problem itself and such 
the process represents the shift from what to think to how to think. 

Discussion 

While education of certain values faces challenges with their 
internalization (Yazdani & Akbarilakeh, 2017), research in value-based 
education (Kirschenbaum, 1992), problem-based education (Kirkman, 
2017) encourage educators to help learners to identify values, to think 
about them and to develop higher levels of moral reasoning. Problem 
solving integrating values could be helpful to foster meaningful learning 
and to promote the  development of the  capabilities of problem solving 
and moral reasoning along with responsibility. Mastering these capabilities 
learners could transfer what their have learned into various situations of 
their professional and personal life.  
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Duch, Groh, & Allen (2001) consider problem solving as an internal 
psychological process. Such process during learning leads to a  physical 
change in the brain which enables learner‘s self-construction process (Duch, 
Groh, & Allen, 2001; Zull, 2003). The  introduced value-based problem 
solving process fosters self-construction process of the  problem solver 
through “four core pillars of learning” (Zull, 2003, p.). First, the problem 
solver gets information during analysis of the problem and its identification. 
Second, makes meaning of this information when choose the  value (or 
several) and sets the  goal. Further, when creates alternative ways for 
a solution and justify the chosen alternative, the problem solver creates new 
ideas from these meanings. Finally, the implementation of the chosen and 
justified alternative represents acting on those ideas. Moreover, such self-
construction process forms the problem solver‘s character which according 
to Argandoña (2003), gives a consistency to subsequent decisions.   

The implementation of introduced problem solving integrating values 
could be a  challenge for educators. For teaching and learning purposes, 
this framework could be incorporated into curriculum. One possibility is 
to integrate this framework into a particular module / course of the social 
science curriculum. The  minimal criteria for such module /course could 
be as follows: supports multidisciplinary approach; includes life-problems 
solving activities; applies flexible teaching/learning methods; fosters moral 
and ethical issues. The  particular module / course provide changes that 
involve the  development of theoretical aspects of problem solving and 
values. In order to reveal how the  learners have mastered the  theoretical 
framework, it can be verified in practice, i.e. the learners solve a problem 
presented by teachers or chosen by the  learners themselves. Another 
possibility is to design a  new specific module / course based on this 
theoretical framework. Therefore, this possibility is more challenge and 
requires relevant competences of the teachers.

This problem solving integrating values could serve as a  teaching tool 
in problem-based learning and case-based learning. Trying to promote 
learning, several issues need to be considered. First, problem-based learning 
and case-based learning use prepared cases. The  main weakness of these 
cases is that learners analyze them through the  lens of a  third person. 
According to Kirkman (2017), this is a detached point of view. To change 
such view, author suggests to use problem situations, which “take the focus 
of a second-person narrative calling for a first person respond”. Moreover, 
problem situations contribute the  creation of more than one alternative 
and how each alternative might be implemented referring to values. 
Second, problem solving as an art (Schoenfeld, 2016) should be fostered. 
Potentially, the whole process of problem solving integrating values could 
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enable learners to learn to create the meaningful and responsible attitude 
to their life. 

Regardless of that, the complexity of problem solving integrating values 
represents its limitation. This process is long enough and requires learners’ 
effort, time, and motivation. To take advantage of these resources is worth 
as Kirkman‘s (2017) findings show that becomes “impossible not to attend 
to values” in various situations when a person learned to think about and 
noticed them. 

Conclusions

From the perspective of education, problem solving integrating values 
provides the  problem solver with a  tool that enables the  development of 
value-based problem solving capability. While the  introduced framework 
consists of six steps, distinct capabilities are developed in each step. 
The problem solver is enabled to develop the perception of the problematic 
situation and to identify the  problem (the first step) as well as to make 
a thorough analysis of the context where problem emerged (the second step). 
Problem solver develops a capability to choose a value as the background 
for the  solution (the third step) and to formulate the value-based goal of 
the  solution as the  desired result (the fourth step). During the  fifth step 
the problem solver develops the capability to create value-based alternatives 
highlighting a  process which reveals how to search the  solution. Finally, 
problem solver learns to make sound justification which is the rationale for 
problem solution (the sixth step). Moreover, during value-based problem 
solving process the  problem solver bases his values twice (first time in 
the  third step when defines a desired state and second time in the  fourth 
step when decides on the desirable mode of conduct).

Future research could cover the verification of the introduced framework 
for problem solving integrating values. First possibility is concerned 
with incorporation of this framework into curriculum. The  creation of 
educational environments for the  development of value-based problem 
solving capability is encouraged seeking meaningful incorporation. Second, 
it could be reasonable to use this framework as innovative activity which 
fosters learning and the development of variety capabilities, for example, 
during problem-based learning and case-based learning.

Given the fact that problem solving is expected to be incorporated into 
every curriculum, to foster the practice of problem solving which integrates 
values is necessary. Especially if we find agreeable that the  young 
generation should and could have a thorough approach how worthwhile to 
solve problems and to reason from values point of view.
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