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This paper aims to investigate the different meanings that the constituent elements of
lesson planning have assumed in the works of Science Education and proposes, from
a critical approach, the delimitation of its essential constituent elements, as well as
their definitions. To this end, a systematic literature review was performed, involving
the analysis of 403 papers from: Science Education journals in strata Al and A2;
Proceedings of Teaching and Education meetings; and theses and dissertations from the
CAPES catalog. Studies were selected from 2012 to 2016. An absence of terminological
equivalence was found for the terms strategy, methodology, method, technique, and
resource. In addition, most of the papers use these terms unlinked from their definitions
and any theoretical frameworks. Subsequently, theoretically grounded definitions were
proposed for each of the terms in the context of lesson planning. It is argued that the
methodological approach guides the teaching and learning process and consists of
an essential element of lesson planning, which involves explaining the background
conceptions about teaching and learning, the nature of science, and the social role of
school education. Therefore, planning a lesson needs to be an explicit and conscious
act of the teacher, in which he becomes aware of the methodological approach to be
adopted. This approach will guide the requirement for the delimitation of learning
objectives, the selection and arrangement of instructional and assessment strategies, as
well as the teaching resources and instructional materials.

Keywords: instructional strategy; methodology; teaching resources; method; technique.

The constituent elements of lesson planning

Lesson planning practices of teachers are sometimes focused on setting
instructional activities and/or conceptual content. Besides this, these are based on one
single textbook and, generally, in the lesson planning designs, the learning objectives
are implicit or not clearly stated (Sanchez Blanco, & Valcarcel Pérez, 1999; Ustra, &
Hernandes, 2010).

However, nowadays, the teacher’s planning act is conceived of as an important
trigger for educational innovations (Menegolla, & SantAnna, 2014). This understanding
places the lesson planning practice in a fundamental position in the teaching and
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learning process, because it is conceived of as a dimension responsible to define the
teacher’s work, as well as a reflexive and continuous action of the teacher that involves
methodological and theoretical choices (Farias, Sales, Braga, & Francga, 2011; Bego,
2013).

In this context, Amaral (2006) lists the elements that composes a good lesson
plan, such as: content, method, technique, and teaching resources. Anastasou and Alves
(2004), in turn, point out methodologies, strategies, and instruments as constituent
elements of lesson plans. Sanmarti (2002) points out objective delimitation and time
distribution as important constituent elements of a lesson plan. Finally, Libaneo (2013)
cites goals, contents, methods, organizational modes, and assessment as essential
constituent elements.

As noted, there are different approaches concerning the constituent elements of a
lesson plan. However, different authors considered some elements as being fundamental.
Therefore, some planning elements are considered as basic ones, like: objectives and
content, methodology, instructional strategies, teaching resources, and assessment
strategies (Amaral, 2006; Anastasiou, & Alves, 2004; Castro, Tucunduva, & Arns, 2008;
Farias et al., 2011; Libaneo, 2013; Piletti, 2004).

Nevertheless, the search for these terms and conceptions in an education database
returns some divergences and polysemic conceptualizations. In addition, it is observed
that diversified terms have been used with the same meaning. In the literature, there are
distinct terms with different senses referring to the same object (Farias et al., 2011; Leal,
2005; Delizoicov, & Angotti, 1992). For instance, Farias and colleagues (2011) classify
lectures, mock juries, debates, and the likes as instructional strategies. However, Leal
(2005) defines these same activities as teaching methodologies. Moreover, Delizoicov
and Angotti (1992) use these exact words as instructional techniques.

This fact agrees, for example, with Vieira and Vieiras (2005) statement regarding
the diffuse use of the term instructional strategy. According to the authors, the term
strategy “has been used in multiple contexts, realities, and with a lot of meanings” (p.15).
The authors state that, in the context of education, the term strategy is associated to
many synonyms, such as: approach, activity, skill, method, model, technique, and tactic.

The polysemic and indistinct use for terms of lesson plan constituent elements
is also a concern of Araujo (2012). The author warns that “there is a diversity of ways of
using the term teaching methodology in educational research” (p. 25).

The information presented above highlights the large number of conflicting
definitions and the noncritical use of terms referring to constituent elements of a
lesson plan, indicating little concern with their meanings within a coherent theoretical
framework.

Vygotsky (2009), in the context of the development of psychology in the early
twentieth century, highlighted the need for clarity and terminological equivalence for
some areas of knowledge. According to the author, “the misconception begins in the
terminological inaccuracy” and, after that, “a great deal of misunderstandings, because
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academics discuss about different objects but name them by a same word” (p. 422).
The author argued that the use of decontextualized expressions generates divergences
between the intended meaning and the assigned meaning in a field of study. Therefore,
the consolidation of a concept depends on the establishment of relationships and
derivations with other concepts in a specific theoretical framework.

Thus, this paper intends to contribute to the area of Science Education, proposing
critical and grounded definitions to the constituent elements of lesson plans. This
objective is justified, as presented, because the use of decontextualized expressions can
generate many divergences between the intended meaning and the assigned meaning in
a particular field of study. This can make the line of research regarding lesson planning
difficult to consolidate, as well as the production of state-of-the-art work on the subject.

Among different kinds of literature review, the systematic review is a method
that can boost a search by increasing the number of results in an organized way. Costa
and Zoltowski (2014) list some advantages regarding systematic literature reviews: i)
they are neither a chronological and simple list of papers nor a descriptive and linear
discussion on a theme, they need to be, in fact, critical and reflexive works; ii) they
gather critical evaluation of published works by identifying relationships, contributions,
gaps, and inconsistences within a research theme, as well as pointing out suggestions to
solve some problems; iii) they minimize the risk of a biased search, because a researcher
can just choose articles that confirm his own prior hypotheses by doing a traditional
literature review.

In view of the above, this theoretical and bibliographical paper aims to do a
systematic review on the different meanings that the constituent elements of a lesson
plan have assumed in the area of Science Education. Then, from a critical approach, this
work proposes the delimitation of the essential constituent elements of the lesson plan,
as well as their conceptual definitions.

Methodological procedures

This is a theoretical and bibliographical research that aims to present qualitative
and quantitative results of a systematic literature review on the meanings of some
lesson plan elements, as well as to propose their conceptual definitions in a theoretically
grounded framework.

The Content Analysis (CA) method was used based on the principles established
by Bardin (2016). The author defines the CA as:

A set of techniques of communication analysis aiming to generate indicators (either
quantitative or not) by objective and systematic description procedures of messages
which allow the inference of some knowledge regarding the conditions of production/
reception of these messages (Bardin, 2016, p. 48).

Brazilian Science Education journals in strata A1 and A2 were selected in order
to conduct the systematic literature review, because these journals are considered the
best ones by the CAPES (Brazilian Federal Foundation for Support and Evaluation of
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Graduate Education) Qualis. The Qualis is a set of procedures used by CAPES to stratify
the quality of the intellectual production of the Brazilian graduate programs and it is
based on the information sent by these graduate programs to CAPES, year by year. Its
function is to help the evaluation boards to analyze and classify the bibliographical
production of professors and graduates allocated in graduate programs certified by
CAPES (Barradas Barata, 2016). The data reflect the highlighted journals in which
professors and graduates have published their work. The evaluation criteria used are the
journal index, scope, and Google Scholar h5 index and its median (Aratjo-Jorge, Borba,
& Sovierzoski, 2016).

Therefore, despite the broad discussion about the indicator build process (Barradas
Barata, 2016), but recognizing that the Qualis is a set of procedures used officially by
CAPES and legitimated by the academic community, the search was conducted in the
Science Education journals classified in strata A1 and A2.

The search for the journals’ strata was conducted in the CAPES website called
“Plataforma Sucupira’, based on the evaluation quadrennium of 2013-2016, specifically
in the evaluation area classified as “Teaching”.

In the Al strata, 145 results were found including different education subject
journals. From these results, the Brazilian journals called “Ciéncia e Educagdo (C & E)”
and “Ensaio-Pesquisa em Educagdo em Ciéncias” were selected because they publish
studies focused on Science Education. In the A2 strata, 198 results were found. Among
them, just 12 were journals whose scope were focused on Science Education. The 12
journals selected were: Revista Brasileira de Ensino de Ciéncia e Tecnologia (RBECT);
Revista Brasileira de Pesquisa em Educagdo em Ciéncias (RBPEC); Revista de Educacao,
Ciéncias e Matematica (RECM); Revista de Ensino de Ciéncias e Matematica (REnCiMa);
Investigagdes em Ensino de Ciéncias (IENCI); Acta Scientae; Alexandria; Amazonia -
Revista de Educacdo em Ciéncias e Matematica; Areté- Revista Amazonica de Ensino
de Ciéncias; Dynamis; Praxis; and Vidya. Particularly, Physics, Mathematics, and Health
Education journals were not selected because of the strictness of their scope.

Additionally, the search for proceedings of both Science Education and Education
meetings was carried out in order to investigate how the terms were used by the broad
scientific community. This search is justified by the relevance of these meetings, because
of both the increase in the number of studies submitted and the participation growth
of scientific community in the last years. These facts may indicate that the research
submitted to these meetings are the result of a wide dissemination of the knowledge
generated in the scientific academy and, therefore, may point out possible trends in
the use of these terms. The Brazilian meetings analyzed were: Associagao Nacional de
Pés-Graduagao e Pesquisa em Educacdo (ANPED), Encontro Nacional de Pesquisa
em Educagdo em Ciéncias (ENPEC), and Encontro Nacional de Didatica e Praticas de
Ensino (ENDIPE). Lastly, the search was extended to the CAPES Catalog of Theses and
Dissertations.

The terms used for the search were chosen by an AC technique called “floating
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reading’, which, according to Bardin (2016), is a step that “consists in contacting the
research document and recognizing the text, allowing it to invade our impressions and
directions” (p. 126). Teaching and Education books and articles regardinglesson planning
were used to conduct the floating reading. During the reading of these documents, the
most used and the variation of definitions and classifications concerning the targeted
terms was observed. Thus, the criteria of choice used was the relevance of the terms to
the areas of Education and of Science Education. Besides this, the existence of definitions
being incoherent, divergent or even absent was considered. After the floating reading,
the terms chosen were: strategy, methodology, method, technique and resource.

As seen, the source and origin of the selected studies were diverse. Due to the
large number of articles to be analyzed, 5 years were delimited as a time interval (2012
to 2016) in order to verify how the terms were currently used in these documents.

The terms were searched in the title and keywords of the selected documents
from different databases. The search in the C & E, Ensaio, RBPEC, IENCI journals and
in the meeting proceedings and CAPES Catalog was carried out from November 2016 to
January 2017 during a master research realized from 2016 to 2018. In the other journals,
the search was carried out in 2019 in order to amplify the literature review.

After the systematic review, theoretically grounded definitions were proposed
for each of the terms in the context of lesson planning. The definitions were proposed
based on the procedures defined by Rios (2006): searching for the etymological origin
of the terms, followed by their meaning in the dictionary, and, lastly, their meaning in
both a broad context and in the educational context. The interest was effectively to find
the way that the terms were used in the field of education, as well as defining “what are
the implications of their use and how we can avoid distortions, both in the theoretical
configuration and especially in social practice” (Rios, 2006, p. 67).

CA results for the searched terms

The search for the terms (strategy, methodology, method, technique, and resource)
resulted in 403 papers which were analyzed based on CA principles. In the Tables 1 and
2, there are data about the paper distribution according to source and year of publication.

Table 1. Quantitative paper distribution in the searched period (to be continued)

Database Available papers Selected papers
CAPES * 54

C&E 390 7 (1.80%)
ENSAIO 227 10 (4.40%)
IENCI 210 10 (4.76%)
RenCiMA 151 7 (4.64%)
RBPEC 207 10 (4.83%)
RBECT 190 24 (12.6%)

* The number of papers available on the Capes Journal Portal is undetermined, as the website does not provide
this information.
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Table 1. Quantitative paper distribution in the searched period (continuation)

Database Available papers Selected papers
RECM 130 6 (4.62%)
ACTA SCIENTAE 221 11 (4.98%)
AMAZONIA 83 2 (2.41%)
ARETE 227 25 (11.0%)
DYNAMIS 56 4 (7.14%)
PRAXIS 114 16 (14.0%)
VIDYA 120 7 (5.83%)
ALEXANDRIA 153 3 (1.96%)
ANPED 192 10 (5.20%)
ENPEC 3280 111 (3.38%)
ENDIPE 4736 86 (1.82%)

Source: Prepared by the authors.

Table 2. Quantitative paper distribution according to source and year of publication

Type of paper Year

2012 2013 2014 2015 2016
Journal article 24 28 25 31 36
Dissertation 0 10 12 5 18
Theses 0 0 2 4 3
Meeting proceedings 30 46 35 64 30

Source: Prepared by the authors.

From the data, it is possible to indicate that the lesson planning theme and its
constituent elements have been discussed poorly by the area of Science Education. One
possible reason for this is the wide spectrum of research themes and focuses that has
been investigated in the last years. As highlighted in the report of Teaching area (Araujo-
Jorge, Borba, & Sovierzoski, 2016), there has been an increase in the number of graduate
programs, as well as in the number of published papers. The report states that:

In November 2016, the Teaching Area had a total of 148 graduate programs present
through all regions of the country. The second densest area within the multidisciplinary
area and the biggest percentage of professional master programs (51%). In December
2016, ten new master programs were approved by CAPES (2 academics and 8
professionals), which have not been integrated into this analysis yet, but has increased
the area to 158 graduate programs (Araujo-Jorge, Borba, & Sovierzoski, 2016, p. 4).

However, Villani, Dias and Valadares (2010), analyzing the development of the
Science Education research in Brazil, discuss that the institutionalization process of the
area can be divided into three phases: the birth and initial setting; the flourishing process;
and the growth of a wide number of lines of research. In each of these phases, according
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to the authors, the emphasis in some themes was observed, such as: misconceptions
and conceptual change, the role of History and Philosophy of Science, along with
studies involving the differences between teachers and researchers. Thus, it is possible
to state that, through out the development of the research area, some themes were more
widely discussed and, therefore, they are more consolidated. When compared to these
traditional lines of research, it is possible to indicate that the lesson planning theme does
not have the same amount of papers published and, because of this, it is a theme that is
less investigated by the scientific community.

As for qualitative terms, the investigation of the selected work was focused on
the term definitions and/or the theoretical reference cited by the authors. The results are
discussed case by case next. However, it is worth highlighting that only in 10.4% of the
total number of selected documents, definitions and references for the targeted terms
were found.

The most used term was strategy found in 35% of the total number of works,
followed by the term methodology (27.6%), resource (26.8%), method (8.9%), and
technique (1.7%). As the term strategy was the most cited, it may be the most popular
term in the context of lesson planning that has been used by those authors and, thus, it
has been consolidated among researchers of the area. However, this also may indicate a
conceptual and terminological problem, because a lot of works may use the term strategy
for referring to any teaching action.

Only 17.7% of the papers that used the term strategy presented its definition and
literature reference. Among the papers that presented references, the follow authors were
cited: Beluce (2012); Luckesi (1994); Manzini (2010); Masetto (2012); Morin (2005);
Petrucci and Batiston (2006); and SantAnna and Menegolla (2011).

These authors, in general, understand strategy as procedure sequences, as ways
used by teachers to articulate the teaching and learning process, and as steps followed
by teachers after the definition of learning objectives. In this sense, instructional
strategies are responsible for enabling the learning objectives and they are understood as
intentional and planned actions, as a set of actions elaborated based on an objective, as a
set of ways used by the teacher to facilitate student learning, and, finally, as actions that
take place during instruction and assessment.

The analyzed papers classified the following as instructional strategies: solving
exercises and problems; pair/group activities; directed studies; document, film, and
video analysis; simulations; debates; hands-on activities; illustrations; text production
and discussion; seminars; dialogues; teaching model elaborations; use of software and
concept maps. This type of classification agrees with the classification of Farias and
colleagues (2011) for the term instructional strategies. The authors define strategies
as a teaching scaffolding that allows the interactivity between teacher, students and
knowledge. They classify the following list as being strategies: lectures, mock juries,
debates, seminars and others.

The second most discussed term in the analyzed works was methodology, which
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was presented in 111 papers. However, only 5.40% of these works presented definitions
and references. The adopted references were Manfredi (1993) and Haydt (2006). These
works assumed teaching methodology as different ways to teach the content, as different
strategies used in the teaching and learning process, and as ways to reach a learning
objective.

Only one paper presented a definition to the term methodology, but without any
reference. This paper defined methodology as instructional procedures used by teachers
aiming to create favorable conditions to the teaching and learning process.

Analyzing what kind of activities were classified as teaching methodologies by
the authors, the following list was found: use of video, music, blog and game; and
seminars and workshops. In other works, however, the authors classified as teaching
methodologies: problem-based learning; the inquiry-based learning; and the three
pedagogical moments. The first group of authors presents an idea about methodology
related to actions developed during instruction, i.e., methodology is understood in the
same sense as strategy, as conceived by Farias and colleagues (2011). Nonetheless, the
other group of authors understands methodology as the teacher’s conceptions about
teaching and learning, in other words, their conceptions about what learning is and how
teaching should be conducted.

The term resource was the third most discussed. It was the term for which less
divergences were found. The following list is classified as teaching resources: games;
simulators; scientific dissemination materials; books; data projector; blackboard and
chalk; and other objects.

Only 8 (7.40%) of 108 documents presented a definition for teaching resource.
One paper used Castoldi and Polinarski (2009) as references. They define teaching
resource as the materials that help the student to learn. Other works cited the following
references: SantAnna and SantAnna (2004), Libaneo (2013), Zabala (1998) and Gées
(2002). Briefly, these authors understand teaching resources as a set of materials that help
teachers to interact with students; as learning instruments; and as ways to help teachers
to solve specific teaching and learning problems.

The term method was used in 36 documents. Among them, only 3 works (8.33%)
brought a referenced definition to the term. The term method was defined as a “way
that conducts to a goal” Method was the term that presented the greatest amount of
divergences in classifications and definitions. In the same paper, sometimes the author
used strategy as synonymous with method, and at other times, they used method as
synonymous with methodology. Among all the papers, 6% used the term without either
any definition or distinction. One possible reason for this is that the term was used
without any reference, i.e., the term was used based on its popularization and common
meaning.

The less used term in the papers was technique. This finding may indicate that this
is the least popular term used in the area of Science Education. Seven papers that used
the term were analyzed, however, none of them presented any definition or classification
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concerning what was being considered as a technique.

To sum up, many terminological conflicts were observed and, in the majority
of the papers, the terms used for the lesson plan elements were used based on their
popularization and, therefore, without any reference from their field of study. Thus, it is
clearly necessary to conduct research in order to propose terminological equivalences
and definitions for these terms.

Based on this, in the next section, critical discussion and proposals for the five
terms are presented to contribute to the development of research in the area of Science
Education.

Definition proposal for the constituent elements of lesson plans

This section aims to present a critical reflection regarding the definitions and
meanings that have been used to designate the constituent elements of lesson plans. To
do this, as discussed previously, the etymological origin of the terms was researched, as
well as their dictionary meaning, and their meaning both in a broad context and in the
education context.

The first term to be discussed is strategy. Its etymological origin is from the Greek
words stratos and agein, which means, respectively, army and command. For this reason,
the first definition refers to the action of commanding an army (Martins, 1984).

The dictionary meaning of strategy is also related to army terminology and
presents the following definition:

S. f. 1. Planning for an army to execute movements and operations of troops, ships and/
or airplanes, aiming to reach or keep relative positions and favorable war potential for
future tactical actions on specific objectives. 2. Army art to choose where, when and
who to fight a battle. 3. Art of applying available ways to reach specific goals. 4. Art of
exploring favorable conditions aiming to reach specific goals. 5. Stratagem (Ferreira,
2009, p. 835).

Martins (1984), in the army context, argues that a strategy must be flexible and
contain equally viable alternative solutions that can lead to the intended ends, allowing
corrections required in the course of events.

In the area of education, diverse definitions are observed for this term. Farias and
colleagues (2011), as argued, define strategy as scaffolding that allows and sustains the
interaction between students, teacher, and knowledge. The authors justify this definition
because the strategies, similarly to the scaffolding, are necessary to organize and allow
a safe and organized teacher action in classroom. Henning (1998) understands strategy
as a way to trigger the teaching process, aiming to develop scientific performances and
allowing learning goals to be reached. Delizoicov and Angotti (1992), in turn, conceive
that the instructional strategies and techniques are not equal to teaching methodologies
but are part of them.

Thus, for a better understanding of the meaning of strategy, a very fruitful way is
to present its differences from and approximations to the term methodology.
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The etymological definition of the term methodology comes from the Greek words
methodos, i.e., meta that means objective, goal; hodos that means way, intermediation;
and logia that means knowledge, study.

In the dictionary, methodology is defined as:

S. f. 1. The art of driving the spirit to the investigation of the truth. 2. Study of methods
and, specially, science methods: methodology of natural science. 3. Set of techniques
and processes used to exceed the author’s subjectivity and to reach the literary work
(Ferreira, 2009, p. 1322).

Araujo (2012),in the context of education, designates methodologyasthe structural
element that drives what can and needs to be done, that is, a guiding and prescriptive
dimension of the pedagogical work. Moreover, the author describes methodology as a
theoretical and practical dimension, i.e., it cannot be practiced without thought, as well
as its not being thought of outside the context of practice. Amaral (2006) agrees with
this understanding about methodology as a structural dimension of lesson planning,
responsible for shaping strategies, resources, and assessments.

On the other hand, Leal (2005) states that methodology is the “set of methods
applied to a teaching situation” (p. 4) and complements that, to avoid a pedagogical
sameness, a teacher needs to recognize that “there is a methodological diversity that can
be used in the classroom and/or teaching situation” (p. 5). From this understanding, the
author classifies as teaching methodologies the following list: exposition; group work;
directed study; seminar; and individualized learning.

Interestingly, this latter understanding of methodology is very close to that
of instructional strategy and contrasts with the understanding of methodology as a
structuring dimension of planning.

The understanding of Fisher (1978) on methodology, in turn, is related to the idea
of an articulation between a theory of interpretation of reality and a specific practice.
In this sense, the methodological dimension of lesson planning, within the scope of
Science Education, is related to the following: a grounded theory about systematic action
at school, involving psychological and pedagogical conceptions about the teaching and
learning process; the objectives of school education; a view of the nature of science; and
roles of teachers and students in the educational process.

The teaching methodology is, as such, responsible to shape and guide the other
constituent elements of lesson plan. This conception agrees with the definitions of
Araujo (2012) and Amaral (2006), otherwise it disagrees with the perspective presented
by Leal (2005).

Therefore, from this broad review, this paper argues that the meaning of teaching
methodology is that close to its etymological origin; that is, related to the meaning of path,
in the sense of study of methods. In this approach, it is understood that a teacher does
not change her/his beliefs about teaching and learning at different times and activities in
the context of the classroom, but she/he has such a methodological conception, explicit
or implicit, which guides her/his way of acting inside the classroom. So, a teacher does
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not use different methodologies to teach a particular subject, but she/he has a particular
methodological tendency that drives her/his action in the classroom.

Fromthisdefinition, itis possibleto classify the followingasteaching methodologies,
specifically in the scope of Science Education: traditional education (Cachapuz, Praia, &
Jorge, 2002); discovery-based learning (Cachapuz, Praia, & Jorge, 2002); inquiry-based
learning (Carvalho, 2013); the three pedagogical moments (Delizoicov, & Angotti,
1992); the Science, Technology and Society (STS) approach (Santos, & Mortimer, 2002);
Problem-Based Learning (PBL) (Ribeiro, 2005); and others.

After defining methodology, its differences in relation to strategy are discussed.
Vieira and Vieira (2005) use the term instructional strategy as a set of teacher-oriented
actions, aiming to promote the development of skills in students. Anastasiou and Alves
(2004), in turn, understand strategy as the application of different means to achieve
meaningful learning.

It is interesting to note that, for the authors, the instructional strategies are related
to the actions developed by the teacher to achieve the learning objectives. This is the
same understanding of Farias and colleagues (2011) and Henning (1998). This approach
agrees with the meaning of the dictionary and with the proposition of Martins (1984)
for the term strategy, which define strategy as solutions capable of achieving established
goals.

In this understanding, this paper proposes that instructional strategies are a set
of planned and intentional actions, aiming to achieve learning objectives. They are,
therefore, intrinsically flexible and are equally conditioned by the teacher’s beliefs. In
addition, instructional strategies are chosen, in the scope of formal planning, from the
definition of learning objectives. Thus, they are not equal to methodologies.

On the flexible characteristic of instructional strategies, Amaral (2006) points out:

For instance, despite our efforts, when we use a lecture to problematize a theme or to
develop a critical and diverse thought in students, a lecture will never reach the same
efficiency of a debate or a simulation. The inverse reasoning is true: if our intention is to
finalize a subject or a rigorous transmission of notions and concepts, a debate will never
be as good as a lecture (Amaral, 2006, p. 4).

The author claims that, although instructional strategies can be shaped by
some methodological teaching approach, it is only possible to change their secondary
characteristics, since if there is a change in their primary characteristics, they lose their
recognizable proprieties and become other instructional strategies.

Another important aspect about instructional strategies is that they do not have
a biunivocal relationship with objectives, because some cases require more than one
instructional strategy to reach a particular learning objective. On the other hand, the
same instructional strategy can be used at different times in order to achieve different
learning objectives (Sanchez Blanco, & Valcarcel Perez, 1993). The intentionality of
a strategy will be determined both by the phase of the teaching sequence (opening,
development, application or conclusion) and by the methodological approach adopted.
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From the definition and characteristics presented, instructional science strategies
can be classified as the following: the use of experimental activities (Giordan, 1999); the
use of concept maps (Moreira, 2006); the use of case studies (Sa, Francisco, & Queiroz,
2007); the use of didactic games (Cunha, 2012); the use of models, analogies, and
metaphors (Monteiro, & Justi, 2000); the use of the history and philosophy of science
(Loguercio, & Del Pino, 2006); the event-based learning (Cruz, 2001); and others.

The term technique is now analyzed and critically discussed. Its etymological
origin comes from the Greek words téxvn and téchne which refer to a set of rules to
reach something.

The search for the meaning of the term in the dictionary returned the following
definition:

S. f. 1. The material part or set of processes of an art: surgical technique, legal technique.
2. Special way or skill to execute something: this student has his own technique of study.
3. Practice (Ferreira, 2009, p. 1925).

In the context of education, Araujo (2012) defines instructional technique as
activities developed in schools and as a particular way of acting that contains guidelines
aimed at student learning.

Anastasiou and Alves (2004) define instructional techniques as a set of processes
in an art and as special ways of doing something. The authors understand that technique
is a synonym of strategy. Nevertheless, they chose to use the term instructional strategy
because they compare a teacher’s work to that of a strategist, i.e., a work that must
consider the constraints of real-life scenarios of each school. In turn, Delizoicov and
Angotti (1992) use these two terms as synonymous, but they defend the use of technique
instead of strategy. Unfortunately, they don’t justify this choice.

Based on these meanings and definitions, this paper argues that the terms
instructional strategy and technique, within the scope of Didactics, are not the same as
teaching methodology, but they are understood as a set of actions planned by the teacher
in order to achieve specific learning objectives. There is therefore agreement with
Anastasiou and Alves (2004) and Delizoicov and Angotti (1992) and it is understood
that technique and instructional strategy are synonymous, as they have similar meanings
in the context of Didactics.

Nonetheless, in this paper, itis suggested that the adoption of the term instructional
strategy be preferred over technique, for the following reasons:

1) The definition of the term defended by most authors and the meaning of the
dictionary for technique is a “special way or ability to do something”, “a particular
way of doing something”. This kind of meaning can imply that there is only one
fixed and correct way of doing something and, therefore, a technique is always
ready and complete. A technique would be a way of doing something that would
be applied equally anywhere and would always achieve the same results;

2) To associate the term instructional technique with the conceptual model of
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teaching presented by the literature as a model of technical rationality (Bego,
2016). This association may imply some refuted teaching practices, characterized
by the literature as technical pedagogy, insufficient and inadequate to cover the
complexity of the teaching activity and the school environment;

3) Because of the small number of works published in the area of Science
Education that use the term instructional technique and the results of the
systematic literature review carried out in this paper, it was seen that the term
has the lowest frequency of use, suggesting that it is currently the least popular
term in the area. On the contrary, the term instructional strategy has the highest
frequency of use in the area;

4) Because it is possible to compare a teacher’s work with that of a strategist, that
is, a work that involves study, selection, arrangement, and proposition of flexible
actions in order to reach particular learning goals. But these actions must be
adapted to the complexities, uniqueness and multifaceted realities of teaching
scenarios (Anastasiou, & Alves, 2004; Bego, 2016).

Finally, the term teaching method is discussed. This term presented the largest
number of conceptual and terminological conflicts in the analyzed studies. The
etymological origin of the term comes from the Greek words methodos, meta (objective,
goal), and hodos (way), i.e., a way forward to reach a goal.

The search for the term in the dictionary returned the follow definition:

S. m. 1. A way forward to reach a goal. 2. Program that priorly regulates a series of
operations which must be done, pointing out avoidable errors in order to achieve a
specific result. 3. Teaching process or technique: directed method. 4. Way of proceeding;
way of acting. 5. Media. 6. Elemental treatment. 7. Fig. Prudence, circumspection;
judicious way of proceeding; order: always acts with method (Ferreira, 2009, p. 1322).

In general literature, it was found that method is a set of systematic activities that
allow a goal to be reached (Marconi, & Lakatos, 2011). In the field of Didactics, Veiga
and colleagues (1992) presented the following definition: “the method brings within it
the idea of a direction that aims to achieve a purpose. It is not any kind of construction,
but one that leads you to achieve a specific purpose certainty” (p. 84). The authors list
three teaching methods: traditional method, intuitive method, and active method. These
teaching methods have distinct characteristics regarding the roles of both teachers and
students and the understanding of teaching and learning.

In the same direction, Farias and colleagues (2011) define teaching method as
a set composed by assumptions, principles, and procedures that help the pedagogical
work, containing conceptual and operational elements that allow the concretization of
educative practice. For the authors, teaching methods and teaching methodologies are
very similar terms.

Amaral (2006) defines teaching method as a path to a specific end. However,

109



Alves & Bego

for the author, teaching methodology and teaching method are not synonyms, because
“the methods are the paths of the teaching and learning process, determining the very
content of the message that is being transmitted” (p. 5). In addition, the author says
that “teaching methods articulate and concretize their forms of use [referring to other
constituent elements of lesson plans], coherently composing a teaching methodology
approach” (p. 8).

Given the above, it can be inferred that teaching method is not synonyms with
instructional strategy and technique, because method incorporates them. A teaching
method is a set of articulated activities that compose a certainty way toward a learning
purpose. Consequently, a teaching method is inherently formed by assumptions and
principles that guide a teacher’s activity in the classroom, composing a directed way
of acting. Because of this understanding, a teaching method would not be as flexible as
instructional strategies.

Another important aspect to be discussed is with respect to the relationship
between teaching method and teaching methodology. From the understanding of Farias
and colleagues (2011) and Veiga and colleagues (1992), the terms teaching method and
methodology are considered synonyms. Nevertheless, based on Amaral (2006), Fisher
(1987), and the etymological origin of the term methodology, it is possible to identify an
important difference between teaching methodology and method.

The word methodology is formed by the Greek suffix “logia” strongly related to
the dimension of the study of the methods, i.e., methodology is related to the idea of
a theory of interpretation and comprehension of reality which will guide and ground
the pedagogical practice. In turn, the term teaching method, as pointed out by Amaral
(2006), would compose the concrete dimension of the path proposed and developed by
the teacher, formed by the articulation and arrangement of strategies and resources in a
given teaching situation.

Therefore, this paper proposes that the term teaching method is not exactly the
same as teaching methodology, because methodology is better related to a theoretical
plane involving conceptions regarding teaching and learning. A methodology has a
social character in terms of the theoretical propositions of teaching approaches based
on specific conceptions, principles and premises. However, a method has a concrete
character, involving an adaptation of a methodological approach by a teacher in a given
teaching situation. Contrary to methodology, a teaching method has a markedly personal
character.

Figure 1 shows a schematic of the interrelationships of all the concepts discussed
thus far. This schematic highlights the characteristics and relationships established
between the constituent elements of lesson plans and the pedagogical practice of
teachers, according to the definitions proposed in this paper.
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Broader
Teaching ~————  Theoretical plane Approaches,
Methodology ~ (social character) Specific conceptions,
and Principles
Adaptation and
re-elaboration by
a teacher
; _ Practical plane Realities of
Teaching Method —————— teaching
(personal character) -
scenarios
Concrete and
particular way to
arrange and
shape
instructional
Strategies Choice, form and Actions
Resources P — timingofuse ———* and
Assessments postures

Narrower

Figure 1. Characteristics and relationships between the constituent elements of lesson plans
and the pedagogical practice of teachers

Source: Prepared by the authors.

In the Figure 1, the double arrows indicate the interrelationships between the
lesson planning elements and represent the influence of the adaptations that elements
experience from the theoretical traditions and the practical constraints in which they
are found. It is important to point out that the arrows are not intended to represent
any intensity of the relationships, but rather the movement of influence and the
interrelationship between all the elements that make up a lesson plan.

Asnoted, ateaching methodologyisin a theoretical plane and is related to strategies,
because it theoretically guides the criteria of strategy selection and arrangement. In turn,
a teaching method is in a practical plane, because it is a concrete and particular way for
each teacher to arrange and shape instructional strategies and resources. It is also noted
that teaching methodology is the broadest element of a lesson plan and that all planning
elements (methodology, method, strategy, resource, and assessment) are interrelated.

It is noteworthy that there is a dialectical tension between the theoretical
plane and the practical plane. The former has a social character and the latter has a
personal character, because the methodological teaching approach drives the choice and
arrangement of the other planning elements. However, the theoretical proposals for
teaching methodological approaches are also influenced by established traditions in the
field of practice. Therefore, theory and practice are constantly interrelated.

Based on all these considerations, finally, the term resource is discussed. The
etymological origin of this term comes from the Latin word recursus, whose meaning
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is to make the way again. Its meaning in the dictionary is made up of some definitions,
such as:

S. m. 1. Effect or act of appealing. 2. Assistance, help, protection. 3. Media, expedient: he
used all available resources. 4. Monetary means; cash: he found himself suddenly without
any resources to pay his debts. 5. A way to solve a problem; medicine, solution. 6. Legal.
Means of provoking, at a similar or superior instance, the reform or modification of an
unfavorable judgment. 7. Braz. N. E. V. House of Tolerance. ~V. resource (Ferreira, 2009,
p. 1714).

These definitions refer to the legal context in which a resource is used in order to
reform or alter an unfavorable judgment in some instance.

In the educational scope, the term instructional resource is often used. Veiga and
colleagues (1992), for instance, argue that:

[...] the resources available to develop the teaching work tend to be considered as simple
instruments in a class, thus diminishing their meaning for equipment and objects,
although inadequate for the objectives and contents studied (Veiga et al., 1992, p. 41).

Nonetheless, other terms are found, such as: learning materials (Sanchez Blanco,
& Valcarcel Perez, 1993) and curricular materials (Zabala, 1998). Zabala (1998) defines
curricular materials as ways of helping teachers to solve problems at different steps of
planning, execution, and evaluation. For the author, curricular materials and teaching
resources are synonyms.

Farias and colleagues (2011) define instructional resources as media, materials,
and instruments that support the action of teachers. Amaral (2006), in turn, defines
instructional resources as vehicles of some content.

All these definitions indicate that there are no divergences and disparities in
the meanings proposed by the authors, as well as in the meaning of the term in the
dictionary, except in the legal scope. This result agrees with results of the systematic
literature review presented in the last section. The definitions presented are related to
objects and physical media that support activities. In short, depending on the theoretical
framework used, all these terms can be considered synonyms.

However, there are some authors who choose to distinguish the terms instructional
resources and learning or lesson materials.

Intheunderstanding oftheseauthors, instructional resourcesare objects or physical
media available to be used to support the teacher’s activities (Sanmarti, 2002; Sanchez
Blanco, & Valcarcel Perez, 1993). In agreement with these authors, this paper proposes
that instructional resources are to be understood as physical means and vehicles of some
content that help in the development of instructional strategies, but are not produced by
teachers. Consequently, according to this classification, instructional resources can be
defined as the following: blackboard, chalk, data projector, overhead projector, periodic
table, magazines, newspapers, computers, apps, videos, films, reagents and glassware,
among others.

In turn, the learning or lesson materials are understood as materials prepared
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by teachers and/or students to perform specific activities in the classroom, such as: a
concept map, an experimental script, an exercise list, a slide show, etc. (Sanmarti, 2002;
Sanchez Blanco, & Valcarcel Perez, 1993). In this sense, both instructional resources
and learning materials are directly related to instructional strategies, but they are not

synonyms.

Figure 2 shows the synthesis and systematization of the proposed definitions
concerning the constituent elements of lesson plans.
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Figure 2. Lesson planning elements, their definitions, characteristics, and classification

Source: prepared by the authors.
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Figure 3 shows a concept map that summarizes the ideas and definitions in this
paper, as well as the interrelationships and characteristics of all constituent elements of

a lesson plan '
National

Political Realities /
n N Conscious act needs to be a Lesson Planning T red from . : ; o | Pedagogical Politica
Ethical dimension structured fro teaching articulation Pl project of the school

scenarios with
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Teaching and requires @
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\ involves the
Nature of Science |¢———— conceptions
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Characteristics of
school education

audience

Methodological
Approach

I‘i

Guides the
delimitation of

Learning objectives

Guides the selection
and arrangement of

Instructional strategies Assessment strategies

demand

learning materials

Figure 3. Concept map of the constituent elements of a lesson plan and their arrangements

Source: prepared by the authors.

From the point of view of the act of Science Education planning, it is argued
that the methodological approach guides the instruction and consists of the essential
element of planning, which involves making explicit conceptions about the teaching and
learning process, the nature of science, and the function of school education.

Therefore, it is argued that the teaching planning, much more than a bureaucratic
and uncritical activity, is one the most important dimensions in the teacher’s work, as
it has a political and ethical dimension, as well as puts in question fundamental aspects
such as beliefs, ideas, and values that guide the pedagogical practice. In this light, the
lesson planning must be a conscious act of the teacher, in which she/he becomes aware
of the teaching methodology to be adopted which will guide the delimitation of the
learning objectives, as well as the selection and arrangement of strategies, resources and
learning materials required.

Final considerations

This paper discussed the importance of both the planning and the need for a
teacher to plan lessons as a conscious act, due to the political and ethical dimension
involved. In addition, it was also explained that the lesson planning should occupy a
fundamental place in pedagogical practice, because it is responsible for guiding the
teacher’s work in order to make it a continuous critical and reflexive action.

Besides this, the systematic literature review pointed out the necessity for more
grounded and solid definitions for the constituent elements of lesson plans. The elements
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discussed were: methodology, method, strategy, and resource. As noted, the terms have
been used disconnected from either any definition or reference. Inconsistencies and
indiscriminate use of the terms of planning were observed, for example, the use of
teaching methodology and strategy as synonymous.

In view of the above, definitions were proposed for the constituent elements of
lesson plans. For this, a search was made for the etymological origin and the meaning in
the dictionary of these terms, as well as a search for their meanings in a broader context
and, most importantly, in the scope of education.

According to the proposals presented, teaching methodology is the broadest
element of planning and involves the conceptions concerning the function of the teaching
and learning process, the nature of science, and the characteristics of school education.
This element of planning guides and structures other elements such as strategy, technique
and resources, because it underlies the delimitation of teaching purposes.

Instructional strategy was defined as a set of actions intentionally planned by the
teacher in order to achieve learning objectives. As argued, strategies are defined after
the learning objectives are delimited and they may be adjusted and adapted based on
the methodological teaching approach. It was proposed that instructional strategy and
technique have similar meanings and can be considered synonymous, but the use of
strategy was recommended instead of technique.

Teaching method was defined as a set of instructional strategies and resources
resulting from the adaptations promoted by the teacher due to the teaching methodology
adopted and the school-based learning environment. So, the teaching method is at the
practical and personal level of lesson planning.

Instructional resources are the physical means that support and conduct a
particular content, but they are not necessarily prepared by teachers. On the other
hand, learning or lesson materials are prepared by the teacher and/or students aiming to
develop specific teaching activities.

Finally, it is noteworthy to say that this proposal attempts to define the constituent
elements of lesson plans and these definitions were based on a theoretical perspective
and, therefore, they are not absolute nor immutable. Additional in-depth studies may
be undertaken by the academic community to provide a better understanding of the
dimensions, characteristics, and elements of lesson plans.
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