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Abstract 

Scientific Literacy (SL) is a term used in many 

countries to define the purpose of science education. 

Based on previous research with undergraduate 

science students [1], an academic discipline in a 

teacher education program was developed in order 

to promote prospective teachers’ understanding 

about Scientific Literacy. The academic discipline 

content consisted of three approaches: Science-

Technology-Society (STS), Inquiry, and History and 

Philosophy of Science (HPS). The research objective 

was investigated how undergraduate science 

students (future teachers) understand and reflect 

about the scientific literacy concept. This proposal 

was applied in a Brazilian Federal University 

located in the metropolitan area of São Paulo. 

Twelve students attended seventeen classes. They 

studied three different methodological approaches: 

Science, Technology and Society (STS), History and 

Philosophy of Science (HPS), and Inquiry. Some 

aspects of Nature of Science were also discussed. 

The researcher, a PhD student, elaborated levels of 

comprehension for each approach in order to 

analyze the results. The primary results so far 

indicated that some students were able to establish 

relationships among these approaches and their 

comprehension of each approach was dependent on 

the emphasis of the teacher educator.  

1. Introduction

Scientific literacy is a term used in many 

countries to define the purpose of science teaching. 

Although there is no consensus on its definition in 

Portuguese language, it can be identified as an 

objective in basic education in several national and 

international science curricula [1].  

According to Roberts, there are two ways to 

define SL, called Vision I and Vision II. Vision I is 

that advocated by theorists, that SL is the 

understanding of scientific concepts and processes, 

of pure scientific knowledge. In contrast, Vision II 

emphasizes the social aspect, presenting situations to  

students that involve scientific aspects so that they 

can develop their citizenship [2]. 

Millar and Osborne stated that “the primary and 

explicit aim of the 5–16 science curriculum should 

be to provide a course which can enhance ‘scientific 

literacy’, as this is necessary for all young people 

growing up in our society, whatever their career 

aspirations or aptitudes.” [3] 

In Brazil, more specifically in São Paulo State 

Curriculum Proposal, SL is mentioned as one of the 

objectives for basic education in order to prepare 

students to become active citizens in society. [4]  

2. Levels and Fundamentals of Scientific

Literacy

According to Bybee et al. [5], there are levels of 

Scientific Literacy (SL). 

• Illiteracy: Students who cannot relate to, or

respond to a reasonable question about science. They 

do not have the vocabulary, concepts, contexts, or 

cognitive capacity to identify the question as 

scientific. 

• Nominal: Students recognize a concept as

related to science, but the level of understanding 

clearly indicates misconceptions. 

• Functional: Students can describe a concept

correctly but have a limited understanding of it. 

• Conceptual and procedural: Students

develop some understanding of the major conceptual 

schemes of a discipline and relate those schemes to 

their general understanding of science. Procedural 

abilities and understanding of the processes of 

scientific inquiry and technological design are also 

included in this level of literacy. 

• Multidimensional: This perspective of

scientific literacy incorporates an understanding of 

science that extends beyond the concepts of scientific 
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disciplines and procedures of scientific investigation. 

It includes philosophical, historical, and social 

dimensions of science and technology. Here students 

develop some understanding and appreciation of 

science and technology regarding its relationship to 

their daily lives. More specifically, they begin to 

make connections within scientific disciplines, and 

between science, technology, and the larger issues 

challenging society. 

Based on Bybee’s ideas and on the research 

developed in the master's degree of one of the 

authors (SBCA) [1] it is stated the idea that SL can 

be promoted by teachers for secondary school 

students when three methodological approaches are 

applied in science classes. These three approaches 

are: 

• Science, Technology and Society (STS): 

provides reflection and discussion on 

different point of views about socio-

scientific issues, engage in debates, and 

develop argumentative skills [6]. 

 

• History and Philosophy of Science (HPS): 

provides the development of a constructivist 

view about Science and the understanding 

of scientific knowledge as a dynamical, 

collaborative and non-linear process [7]. 

 

• Inquiry: provides reflection on a problem 

and searching for solutions by formulating 

hypotheses, organizing information, and 

elaborating conclusions [8]. 

 

Therefore, according to this theoretical 

background, the research question stated is: how a 

subject designed by a teacher educator from the 

perspective of SL provides undergraduate science 

teachers’ understanding and reflections on SL 

teaching? 

 

The research goals are the following: 

• analyze conceptions related to nature of 

science, STS, HPS and inquiry-based 

teaching approach hold by undergraduate 

science teacher students; 

 

• investigate if and which activities proposed 

by the teacher educator during the discipline 

provided the undergraduate science 

teachers’ reflecting on their ideas about 

teaching-learning process and SL concept; 

 

• analyze whether undergraduate science 

students’ have appropriated the concept of 

SL and its foundations; 

 

• analyze how undergraduate science students 

applied SL and its fundamentals to lesson 

plans they were invited to design. 

The researcher authors expect that the discipline 

as it was proposed based on the study and reflection 

about SL and its three fundamentals can provide 

means to future science teachers promote SL in 

secondary science classes. Many authors point to the 

need to integrate contents to approaches, especially 

nature of science in science classroom. However, this 

requires reflective practices in teacher education 

courses, and activities that lead them to reflect on 

their own conceptions [9], [10]. 

Concerning the idea of investigating a teacher 

education program, we invited a teacher educator to 

participate in our research. The teacher educator 

elaborated a course plan for the discipline named 

“Science Teaching Practice”. In this plan, the teacher 

educator took into account the difficulties faced by 

students in a similar discipline in 2015, causing her 

to rethink some activities, reformulating them, with 

the aim of allowing the students (future teachers) 

more time for reflection. For instance, one 

reformulation was students had to write a journal 

throughout the discipline, in order to promote 

students’ reflection about theory and practice. 

Twelve undergraduate science students attended 

this discipline. One of the researchers attended and 

participated in all 17 classes. Before each class the 

teacher educator and this researcher gathered to talk 

about the previous and the next class. This time of 

discussion promoted moments of reflection about 

pedagogical practice in teacher education. 

 

3. Discussion 
 

The initial analysis has the aim to relate teacher 

educator actions to students’ conceptions, in order to 

verify how and what actions allowed students to 

reflect about SL and its fundamentals that could lead 

them to advance in their understanding of these 

concepts. It will also be analyzed the transcriptions 

of the classes audios, the students’ lesson plans, the 

interviews, and students’ journal.  

Levels of understanding each approach – STS, 

HPS, IBT – were developed in order to identified 

undergraduate science students (future teachers) 

understanding. 

 

4. Conclusion 
 

In this research we intended to investigate how an 

academic discipline in a teacher education program 

can influence the conceptions of undergraduate 

students.  

The initial analysis has the aim to relate the 

actions of the teacher educator to students’ 

conceptions, in order to verify how and what actions 

allowed students to reflect about SL and its 

fundamentals that could lead them to advance in 

their understanding of these concepts.  
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It will be analyzed the transcriptions of the 

classes audios, the undergraduate students’ lesson 

plans, the interviews, and students’ journal. 

Another analysis that we intend to carry on is 

concerned to the reformulation from 2015 to 2016. 

The interviews and the questionnaire answered by 

the teacher educator will be analyzed in order to 

verify how her conceptions were modified due to the 

presence of the researcher in the classes. 
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