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Abstract: The philosophy of educational research has traditionally been one of the
least studied fields in the epistemology of the social sciences and humanities. However,
a philosophical reflection on education itself, in the search for an ultimate explanation
of what it means in the field of human evolution, necessarily implies knowing how to
obtain information for its knowledge. This, in an epistemological context, implies
analyzing the research methods used in the educational sciences. Throughout its
history, educational research has experienced three stages of methodological evolution
in its search for scientific effectiveness: (a) research without adhering to a particular
model, (b) research applied to practice, and (c) research inserted into practice. The
analysis of these methodological evolutions shows a history of great academic value, of
fascinating philosophical debates, which every educator and educational researcher
should know, and which nevertheless remains practically unexplored and unstudied in
its entirety in the academic field.
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1. Introduction
There are many definitions of what educational research is (Hedges and

Hanis-Martin, 2009; Condliffe and Shulman, 1999). The dominant position is
to define it as "educational research. Educational research means investigating
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educational practices, the effect of these practices on learning, and the study
of educational problems (Johannigmeier & Richardson, 2008; McMillan, &
Schumacher, 2005; Condliffe & Schulman, 1999; Segovia, 1997; Charles,
1988; Cohen & Manion, 1980). The interest in educational research emerges
at the beginning of the 20th century, with the emergence of public education
worldwide and the desire to develop it scientifically (Walters, 2009;
Johannigmeier and Richardson, 2008; Condliffe, 2000). The argument at that
time, and which is still valid, was that scientific research could improve public
education as had happened in other professions. The term educational research
emerges to refer to public education research (Johannigmeier & Richardson,
2008; Shavelson & Towne, 2002; Condliffe, 2000; Cohen & Manion, 1980).

From its inception until the 1970s, educational research was considered
a field of multidisciplinary studies and a social science (Koichiro, 2013). The
term, "multidisciplinary field of studies," was used to imply that education
was a field where knowledge from the natural and social sciences was applied.
Educational research until the 1970s was research in history, psychology,
sociology, and philosophy (Condliffe, 2000; Johannigmeier and Richardson,
2008; Walters, 2009; Green, 2010; Koichiro, 2013). Since then, educational
research is a science that is being discussed in a field of knowledge between
the natural sciences and humanist philosophies (Gil Cantero and Reyero,
2014; Ponce, Pagan-Maldonado and Gomez Galan, 2017 and 2018). This
paper reviews the methodological developments in educational research. The
analysis shows three stages of maturity, with a history of philosophical
debates of great academic value that every educator and educational
researcher should know.

2. Stage One: Educational research without a scientific research
model

The problems of public education during the last phase of the industrial
revolution aroused the interest of some universities to contribute to the
improvement of education. Two strategies emerge from this interest: (a) The
creation of Colleges of Education in the universities, with teachers of the
Natural Sciences (mathematics and biology), the Social Sciences (psychology)
and the Humanities (Languages, History, Philosophy, Art, Music), to train
future teachers who would work in the public schools, and (b) Researching
education and solving its problems. This confronted the early scholars with
the challenge of identifying the model to be used in educational research. At
the beginning of the 20th century, the dominant model of scientific research in
universities was the experimental method of the Natural Sciences. In the
Social Sciences, the Humanities and Philosophy there were research practices
with different names, very particular to their disciplines, not all of them
considered scientific methods, which were permeating educational research.
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The academics in the first Colleges of Education in the universities did not
develop a research model for education, but began their work with the
research models of their respective academic disciplines (Condliffe, 2000;
Johannigmeier and Richardson, 2008; Ponce, 2016).

Educational research began without a research model. The first and
most controversial line of educational research was learning: what it is and
how it happens. The first works came from philosophy, by the end of the 19th
century. These works produced practical explanations about how learning
occurred. The objective was that the classroom teacher had the tools to do his
job effectively. In the United States, the first researchers of educational
problems were physicians. They approached the study of education from a
hygienic and child health perspective. Their approach used the doctor-patient
model of medicine to examine what the teacher must know to educate his or
her students. Psychologists used laboratory experiments to study student
learning and mental processes. Sociologists developed field studies to
understand the functioning of schools. Philosophers and humanists used the
historical and philosophical study of society to propose statements to guide
classroom practice.

By the 1900s, psychology, especially behaviorist psychology, as an
"objective science" that studies mental functions and their structures, enjoyed
greater acceptance than philosophical postulates in explaining learning
problems. Laboratory experiments and quantification marked the scientific
study of education in the topics of child development, human movement,
hygiene and learning (Walters, 2009; Condliffe, 2000). Educational research
at this time was a science of testing and statistical measurement of theories
and attributes of learning, which resembled research in psychology (Walters,
2009). By the 1920s, it was evident that the term educational research
encompassed many activities to study the problems of public education. In
this decade it was evident that there were discrepancies among educational
researchers about the scope of research methods, the academic disciplines
studying education, and the need to define the type of science that is
educational research (Johanningmeir & Richardson, 2008).

3. Second Stage: Research applied to practice

In the 1920s, the Vienna Circle triggered the revolution in social
research in European universities. Influenced by the experimental research
model of the natural sciences, this group of academics from the University of
Vienna pointed out the little validity that philosophy and the humanities had
as "sciences" because they lacked a "method" that would allow them to verify
the authenticity of the assertions they made about the social world. The
Vienna Circle presented the philosophy of social research called empirical
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logic. It focused on the presence of a "scientific method" to corroborate any
assertion of the authenticity of knowledge.

Experimental research was the most successful model in university
scientific culture. Through this model, biology had a great impact on
medicine, chemistry on agriculture and physics on engineering and
technology. The findings of the natural sciences had several attractions for
their applied professions, and that become aspirations in social research, their
knowledge was generalizable and facilitated the prediction, control or
prevention of situations. The first educational researchers adopted the
experimental research model of the natural sciences. This implied the entry
into the field of education of the research model applied to practice. This stage
has four sub-stages; quantitative, qualitative, mixed, and science-based
research for evidence-based professional practice:

3.1. Quantitative education research.

With the experimental method and the philosophy of empirical logic
emerges the quantitative research model that became the scientific standard of
educational research from 1930 to 1980, approximately. The quantitative
research model focused on the following principles: (a) In the search for
absolute truths, and the discovery of those universal laws of cause and effect
that regulate learning. (b) In the application of a deductive model where the
researcher tests theories, models or propositions and verifies them through
experimentation. When experimentation is not possible, statistical tests of
hypotheses are used to establish the validity of these or their probability of
recurrence through surveys with random samples. (c) The use of standardized
and objective measurement methods, procedures and instruments that exclude
the values and biases of the researcher from the study. (d) Emphasis on
verification of data collected. The presence of the scientific method is
essential to evaluate the authenticity of the finding and the knowledge
generated. (e) The accumulation of observable and verifiable facts as a
mechanism to develop the knowledge to prevent, control or improve
educational events or situations. Between 1950 and 1980, educational research
relied exclusively on quantitative research to produce knowledge and develop
the profession (Paul, 2005).

During these decades, educational research was characterized by the
following: (a) research on the measurable and the observable, (b) objective
research that excluded the subjective, the moral, and the political, and (c)
research that produced the correct methods and practices of teaching and
learning (e.g., Shadish, Cook, & Campbell, 2002; O'Leary, 2004; Balnaves &
Caputi, 2001; Charles, 1988; Cohen & Manion, 1980).
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3.2. Qualitative education research.

Between 1910 and 1930, many industrialized countries continue to
experience the consequences of the change in life brought about by the
industrial revolution. For example, the United States issued in 1918 the
educational policy entitled the Cardinal Principles of Secondary Education
that urged a redefinition of the curriculum in schools to respond to the
country's social and economic needs. The study of the curriculum emerges as
the cause and alternative to the problems of education. The curriculum, its
construction, content, evaluation, and research and its relationship with
society, emerges as the focus of education. The academic study of curriculum
and instruction became the specialty that produced the first doctorates
awarded in the Colleges of Education (Johanningmeir and Richardson, 2008;
Condliffe, 2000).

Between 1930 and 1950, the study of the curriculum made it easier to
connect disconnected pieces of this profession: (a) measurements of mental
attributes developed by psychologists are aligned with specific curriculum
activities and with teaching strategies developed by educators and
philosophers. (b) Connecting and aligning the curricular sequence developed
by educators with the stages of child growth developed by psychologists. (c)
Connects attributes of the child's IQ and developmental levels, worked on by
psychologists, with the curricular levels and their criteria for measuring
learning, developed by educators. This brought up new variables in the
learning equation: what role interpersonal relationships play in learning, what
influence the student's culture has on learning, and how the learner's social
class and mobility occur as a result of education. This established the
intellectual ground for anthropologists to become interested in educational
research (Johanningmeir & Richardson, 2008; Condliffe, 2000).

In the 1940s, some anthropologists began to investigate the social and
cultural phenomena of education with their field research methods. Entering
schools to observe and interview to understand education in diverse
educational settings was a departure from quantitative research methods.
These methods are eventually known as qualitative research.

Between 1950 and 1970, qualitative research is evident in educational
research. Phenomenology, hermeneutics, and symbolic interaction emerge as
philosophies of qualitative research to address problems in education. The
understanding of social dynamics, human behaviors, and learning from
ethnography in social anthropology, phenomenology in philosophy, and case
studies in education positioned qualitative methods as an alternative model of
educational research.

Two reasons seem to explain the acceptance of qualitative research in
education: (a) The first generations of doctors graduated from the Colleges of
Education began to study learning from the perspective of teaching and the
curriculum, thus moving away from the study of mental processes that
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swallowed the research in psychology. This new generation of educator-
researchers began to adopt concepts from philosophy and the humanities, such
as constructivism, postmodernism and the theory of social criticism, to explain
the social and political phenomena of education, which quantitative research
did not provide. (b) The study of the curriculum and teaching caused interest
in educational psychology, statistics and the construction of tests to measure
learning to the point that these disciplines almost disappeared in some Schools
of Education (Walters, 2009). Between the 1960s and 1980s, educational
research distanced itself from the statistical measurement of educational
phenomena, and from the search for universal laws that would explain
learning (Codliffe, 2000). There is an emerging interest in researching
education in its diverse contexts, such as urban and rural schools and with
students from different socioeconomic levels, elementary and secondary
levels, and by subjects of study such as mathematics, languages or physical
education (e.g., Ponce, 2014b; Merriam, 2009; Lichtman, 2006; Woods, 1996;
Bogdan and Biklen, 1992; Manen, 1990; Straus and Corbin, 1990).

3.3. Research of mixed methods in education.

Between the 1970s and 1980s, the contrast of views on educational
research unleashed a strong controversy among proponents of educational
research that produced causal and generalizable explanations of education
(quantitative research) versus those who advocated research that allowed for
the understanding of social and political phenomena in diverse educational
contexts (qualitative research). The 1980s was characterized as the paradigm
war because of the debate that developed in academic and political forums
between the proponents of quantitative research and qualitative research
(Eisner and Peshkin, 1990). The two axes of the controversy were the
superiority of one research model over the other (Tashakkori and Teddlie,
1998), and the legitimacy of qualitative research in the field of education
(Denzin, 2009).

The debate on paradigms generated much discussion that contributed to
the development and sophistication of educational research. The paradigm war
brought out the lack of consensus and the philosophical divisions that exist
among educational researchers about the nature of knowledge, social reality,
and methods of how to investigate education (Paul, 2005). A better
understanding of the strengths, weaknesses, and fragility of the validity and
limited generalizability of quantitative and qualitative research in education is
emerging.

In the 1990s, mixed-method research emerged as a third model of
educational research. During this decade, the need for a research methodology
that would reconcile the precision of quantitative data with the descriptive
richness of qualitative data became evident. Mixed-method research is
positioned as a respected research model in education and as a real model for
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those who do not want to carry out quantitative or qualitative research
(Caruth, 2013).

Several movements are emerging from the paradigm warfare that
contributes to the development of mixed-method research in the field of
education (Tashakkori and Teddlie, 1998; Greene, 2007; Ponce, 2011, 2014
and 2016): (a) A broader view of the concept of triangulation or the possibility
of collecting data with more than one research strategy and approach, (b) The
rejection of paradigmatic puritanism or strict adherence to quantitative or
qualitative method philosophies, (c) A pragmatic vision of educational
research or the emphasis on the research question and the product of study as
the core of research emerges, (d) The compatibility thesis between
quantitative and qualitative research has gained acceptance in the scientific
research community of the United States and Europe. Quantitative and
qualitative research, rather than different research approaches, are understood
as complementary to each other (Phillips, D.C., 2009), and (e) the number of
published studies employing mixed research methods is increasing.

The argument of these studies to integrate or combine quantitative and
qualitative models in the design of their studies was the methodological
robustness to study the problems of education (Ponce, 2014 and 2016; Caruth,
2013; Campos, 2009; Greene, 2007; Tashakkori and Teddlie, 1998). The
emergence of mixed methods in educational research did not completely
mitigate the paradigmatic debates among educational researchers about how to
research education. Although mixed methods constitute a compromise
between the objective elements of quantitative research and the subjective
elements of qualitative research that were discussed in the paradigm war, the
fact is that mixed-method research is a philosophical model of research
applied to practice that does not enjoy the favor of some qualitative
researchers (Flick, 2016).

3.4. Science-based research and evidence-based professional practice.

Between 1994 and 2001, the issue of the quality of public education was
revived in political forums. On this occasion, the issue of the quality of
educational research is linked to the quality of public education in the United
States (Ponce, 2014 and 2016; Labarre, 2004; Condliffe, 2000), in England
(Pring, 2000; Hammersley, 2007), and in Australia (Erickson, 2011). From the
political point of view, it became clear that the expectation with educational
research is that it provides the solutions to the problems of public education
and that it prescribes its practices so that it develops scientifically. From the
point of view of educational researchers, it became evident that the search for
this ideal scientific method, and that it has been the driving force behind its
development, has also been at the center of controversies with the quality of
educational research (Condliffe and Shulman, 1999; Condliffe, 2000; Labaree,
2004; Walters, Lareau and Ranis, 2009).
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The paradigm debate in the 1980s was a philosophical debate rather
than a methodological one. In 2002, the Federal Government of the United
States politically ended the controversy by regulating educational research for
federal funding (Shavelson and Towne, 2002). A similar situation occurred in
England (Hammersley, 2007). The political action consisted of delegitimizing
qualitative research by not considering it scientific research and imposing a
science-based research model to provoke evidence-based education, as occurs
in the field of medicine. Two controversies emerge with the political
imposition of the science-based research model to provoke evidence-based
professional practice: the logic that justifies such an imposition and the
relevance of the science-based model to provoke evidence-based professional
practice in the field of education.

Denzin (2009) uses the term of the second paradigm war and
Barnhouse, Lareau and Ranis (2009) use the term "the political judgment of
educational research" to refer to the action of the Federal Government. The
second paradigm war was triggered by the publication of the National
Research Council (2002) (Denzin, 2009). The NRC is a non-profit entity
(Shevlson and Towne, 2002), funded by the Federal Government of the
United States of America (Denzin, 2009). Its role is to recommend policies to
resolve disputes in the research field (Shevlson and Towne, 2002). In its
publication, Scientific Research in Education (2002), the NRC takes the
following position on educational research: (a) The quality of educational
research is questionable. There is no consensus on the criteria for defining the
quality of educational research. (b) Educational research is fragmented, and
not very connected to inform public policy or classroom practice. (¢c) There
are too many philosophical and methodological differences among researchers
about what educational research should look like. (d) The tendency in
Colleges of Education to favor qualitative research, in some cases, at the
expense of quantitative research, opened the door to criticism about the
quality of educational research. (e) The distinction made by academia between
quantitative and qualitative research, and the categorization of educational
research as basic and applied, is erroneous. It argues that scientific research is
the same in any discipline of study. To improve the quality of educational
research, it recommends that all federally funded educational research be
scientific so that teaching practice is evidence-based. He asserts that the
political community wants to invest money to improve education safely.

It establishes the following criteria to consider a research as scientific:
(@) The use of systematic and rigorous procedures that allow direct
investigation of the research question. (b) That it recognizes the context of the
research. (c) That it responds to conceptual frameworks that allow the study's
relationship to research logic, data, and interpretation to be seen. (d) That it
tests and corroborates hypotheses and theories. (e) It allows the data to be
related to the method in such a way that the findings can be verified and are
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cumulative. (f) Rejects postmodernist schools of thought of social research
that argue that knowledge is not objective. Although it recognizes that there
are scientific designs of educational research, such as experiments with
control groups in program evaluation, ethnographic studies, and case studies,
not all educational research satisfies the criteria listed above. It recommends
the implementation of guidelines and institutional compliance committees to
evaluate, guarantee, and raise the quality of federally funded research.

Phillips (2009) and Vinovskis (2009) trace the influences of this
political intervention to the paradigm wars of the 1980s. Walters (2009) points
out that the debate on educational research since 1995 is not centered on the
superiority of quantitative or qualitative methods, but on the quality,
usefulness, and role of educational research in society: (a) It is questioned
whether educational research is a reliable science or whether it really is a
science. (b) It is questioned whether it is useful for the development of
education, classroom practice, or the development of educational public
policy. (c) Educational research is criticized for its lack of generalization and
of defined theoretical frameworks to inform teaching practice. (d) It is
criticized for its methodological ambivalence, the research questions it
addresses, and the philosophical discrepancies it employs with the designs that
guide it. The paradigm war of 1980 facilitated three movements that conclude
in the "political judgment" that educational research faced (Walters, 2009): the
movement of evidence-centered professional practice, the resurgence of the
science-based research movement, and the political control of scientific
research.

The second paradigm war was between educational researchers and
educators against university academics from other disciplines, businessmen
and politicians who criticize the quality of education and educational research.
The criticism of these groups comes from the desire to improve public
education, the clear economic interest they derive from federal funds, and
their control of the field of scientific research. The 1980 paradigm debate,
although academic, had political overtones that reflect the contrast between
the values of the "scientific community" and the values of "influential groups"
that lobby to defend the interests they represent (Lichtman, 2011; Denzin,
2009; Greene, 2007; Paul, 2005). The political presence in the field of
education in the United States is historical and is evidenced through
legislation and the allocation of federal funds for intervention and research
programs (Condliffe, 2000). The political message to the academic
community is an interest in a uniform vision of what "scientific research" in
education means (National Research Council, 2002). The discussion of this
second debate charted the path for the development of educational research
aspiring to federal funds at this beginning of the 21st century: quantitative and
experimental methods, probability sample studies to produce science-based
research, and evidence-based professional practice. An open position on
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science-based research and evidence-based professional practice is that it does
not fully apply to the field of education. The field of education is nuanced by
objective and subjective situations that involve multiple research approaches
(Hammersley, 2007; Denzin, 2009).

4. Third Stage: Research inserted in practice

For the decade of 2010, the issue of the complexity of education is
recurrent in educational research. The claim is that educational research needs
a research model that helps it define itself as a unique field of scientific
research, and that allows it to manage the phenomena that are manifested in
this profession (Gomez Galan, 1998 and 2016; Clark, 2011; Cochran-Smith,
Ell, Grudnoff, Ludlow, Haigh, and Hill, 2014; Gil Cantero and Reyero, 2014;
McDonnell,2016; Ponce and Pagan-Maldonado, 2016; Gémez Galan and
Sirignano, 2016; Ponce, Pagan-Maldonado and Gémez-Galan, 2017 and 2018;
Ponce and Pagan-Maldonado, 2017; Ponce, Gomez Galan and Pagan-
Maldonado, 2017) The issue is not whether research methods should be
quantitative, qualitative, or mixed, as was the case in the 20th century, but
rather to what extent the research model applied to practice captures the
complexity of education to produce the valid and generalizable data needed in
practice and in the development of educational policies (Mejias, 2008; Lee,
2010; Clark, 2011; Thompson, 2012; Gutiérrez and Penuel, 2014; Phillips,
2014; Rudolph, 2014; Snow, 2015; McDonnell,2016; Glass,2016; Ponce,
Pagan-Maldonado and Gomez-Galan, 2017 and 2018).

The challenge of educational research in the 21st century is that
education is not a static research phenomenon, but is dynamic and responsive
to the institutional context in which it occurs. In education, it is necessary to
understand the students, who sometimes do not cooperate, sometimes are not
interested, and sometimes do not even follow instructions. Classrooms are
settings where multiple relationships and political and cultural influences are
observed. The phenomena of education have little defined variables and are
not constant. Education as a research phenomenon is very different from the
physical phenomena studied in laboratories (Rudolph, 2014). Education is a
domain where there is a great epistemological and methodological difficulty.
Its practice is characterized by being liberating at times or by economic
limitations at others, by government interference without warnings or with
methodological impositions at times.

Educational research is difficult because learning is a phenomenon that
involves people, in complex and specific contexts, that cannot be taken out of
that context to be studied, where subjects have gender, sexual orientation,
socioeconomic status, ethnicity, culture, interests and things that bore them,
where some can eat breakfast and others cannot, some live in neighbourhoods
where there are shootings and others do not (Phillips, 2014). This means that
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an educational phenomenon cannot be described in isolation from the other
social factors around it that affect it in one way or another. Researching
education involves dealing with the complicated, confusing, impure, and
uncertain phenomena that are manifested in this profession. One cannot study
education by looking only at its students with standardized tests. It is
necessary to study students and their relationship with other students and
components of education and society (Lingard, 2015). Educational research
needs to take a more complex look at education, avoid simplification, and
better understand the processes and contexts of education (Cochran-Smith,
Ell, Grudnoff, Ludlow, Haigh, and Hill, 2014; Gil Cantero and Reyero, 2014;
Ponce, Pagan-Maldonado and Gomez-Galan, 2017; Ponce and Pagan-
Maldonado, 2017; Ponce, Gomez Galan and Pagan-Maldonado, 2017).

Educational research needs to be flexible, culturally sensitive, and
evolutionary in order to track and understand how students and teachers adapt
educational practices to the institutional realities they face (Gutiérrez &
Penuel, 2014). Progress in education will come from the use of multiple
approaches that generate tools, such as curricula and programs, that serve the
real needs of educators, and are supported by reliable information. This is
possible if educational research adopts the model of "research embedded in
practice" (Snow, 2015).

At the beginning of the 21st century, the "Design Based Research" or an
educational research methodology that tries to connect research with practice
emerges. The objective is to increase the transfer of knowledge between
research and educational practice. The following characteristics are present in
the DBR and would allow producing an educational research embedded in
practice to generate new knowledge and validate it simultaneously (Anderson
and Shattuck, 2012): (a) To be placed in educational scenarios. Being in the
educational context increases the validity of the knowledge that is generated at
least in the context where the research is developed. (b) Focus on design to
test an intervention. An effective strategy has to effectively migrate from the
experimental classroom to the regular classroom, with the regular students and
with the regular educators. Researchers and educators jointly design the
instructional intervention with its theory and implementation sequence. (c)
Mixed methods. Researchers have to be pragmatic in their approach to study
all the dynamics that develop in the implementation of the intervention. This
implies the use of several research methods in the same study. (e)
Improvement in implementation. The intervention is improved in practice to
obtain positive results. (f) Collaboration between researchers, educators, and
students. Understanding the scope of the intervention involves the
collaboration of all the actors to understand the multidimensionality of
education. (g) Evolutionary design. Study design will evolve as the
intervention progresses and develops to capture the dynamics that emerge.
The study is modified as it goes along. (h) Practice in implementation.
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Procedural and implementation issues are eliminated because the researchers
are embedded in the study. This should produce quantitative data without
reference to margin of error because there are no probability samples. A
detailed qualitative description of the processes and attitudes of the students
and educators is produced, which allows the results to be appreciated.

The model of embedded research in practice seems to be most observed
in the United States. It has yielded positive results in school improvement
projects. It has been used in phases of years where researchers have intervened
to study complete cycles of conceptualization, implementation, evaluation,
and monitoring of interventions (Anderson and Shattuck, 2012). The research
model embedded in practice responds to four gaps in educational research: (a)
it generates knowledge of practice, (b) it validates new knowledge in practice,
(c) it increases the generalization of knowledge about practice, and (d) it
responds to the needs of the members and the realities of the educational
systems (Ponce, Pagan-Maldonado and Gomez Galan, 2018).

5. Conclusion

Educational research is a maturing science. Its methodological evolution
shows three phases of development: research without a particular research
model, research applied to practice, and research inserted into practice. The
analysis of these phases shows a history of academic philosophical debates
that helps to better understand the field of education and educational research.

Systematizing the evolution of the philosophy of educational research
can help to focus in a more efficient way which steps will be taken in the
future. At present, when we are in a process of educational revolution
produced by the presence of information and communication technologies
(ICT) in society, the evolution of educational theory and practice in the new
methodological molds that will be necessary in this new scenario must be
taken into account.
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