AN ANALYSIS OF EDUCATION POLICY AND SCIENCE
TEACHERS’ PRACTICES FOR DEVELOPING CRITICAL
THINKING SKILLS IN SECONDARY SCHOOL STUDENTS
Abstract
Critical thinking has been discussed and given much importance to the
progress of twenty-first-century learners in national and international education policy
documents as well as in theoretical literature on secondary science education. The
current study aimed to develop an understanding of how science teachers interpret
and enact education policy’s recommendations for developing critical thinking skills
among secondary school students in public schools. It The study in hand was a
qualitative study with a multiple case study design. A purposive sampling technique
was used to select four public secondary schools as research sites. From each of the
school, three science teachers teaching the subjects of physics, chemistry, or
biologybiology were selected, which comprised 12 participants fr the study.
Therefore, the study comprised of 12 participants. This qualitative study was done in
different phases to address the research objectives. In the first phase, the education
policy documents (National Education Policy 2009 & National Curriculum of Grades
IX-X for physics, chemistry, or and biologybiology, 2006) were analysed. The
documents were analysed in order to understand policy recommendations regarding
the development of critical thinking skills. In the second phase, teachers’
interpretations of the policy documents’ recommendations were explored through a
self-developed semi-structured interview guide keeping in view the objectives of the
study, guidelines from previous literature and the opinion of education experts. In the
third phase, classroom observations were conducted to find out the science participant
teachers’ practices in a natural context related to the development of critical thinking
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skills. All the teachers were observed six times while teaching their subjects: Video
recordings were conducted made for their observations in the classrooms and field
notes were also prepared for further analysis of theis observational data. Qualitative
content analysis with the facilitation of Nvivo 11 was used to analyse data from
documents, interviews, video recordings, and field notes. Findings suggested that
critical thinking was much emphasised in all the education policy documents analysed
forin this study. Different pedagogical practices like questioning, discussions, debates,
and cooperative learning were suggested to be used. In assessment, questions related
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to critical thinking were also suggested to be included. Analysis of interview data
revealed that teachers had little awareness of the term and its implication in the

Commented [NH2]: Which term?????? Pls explain

classrooms. The teachers were Mmostly, they were using the lecture method with
some other pedagogical practices, but their main focus was not the development ofto
develop critical thinking skills rather than to pass the students in the exam. They used
most of the different teaching methods near exams. Moreover, analysis of classroom
observations revealed that most of the teachers used the lecture method with different
pedagogical practices like questioning, discussion, diagramming, and use of the
whiteboard as an audio-visual aid. In almost all the observations, the main focus of
the teachers was to cover the content in the given time period, and there was not much
focus on developing critical thinking skills. It is suggested that teachers should use
different pedagogical practices like questioning, cooperative learning, discussions,
debates, collaborative learning, and students’ engagement for the development of
critical thinking skills among students,—as prescribed in the education policy
documents. The study recommends a top-down change is needed for theto
implementation the policies in the educational institutions. of policy into practice.
Assessment of students should also be revised with its focus on the development of
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critical thinking skills.
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CHAPTER 1
Introduction
Background of the Study
In this global era, it seems that the main purposeThe main purpose of science
education has shifted to developing critical thinking (hereafter CT) among students so
that they can deal effectively in all every spheres of life and it is listed as one of the
most important skills of the twenty-first century. CT is listed among twenty-firstcentury skills (Bialik & Fadel, 2015; Wagner, 2014). This skill is and deemed
essential for becoming reflective thinkers (Higgins, 2015) because of its vital
importance in every sphere of life, including information, technology, economics, and
politics (Bailey & Mentz, 2015). During the age of ‘knowledge explosion’, there is a
need to discern the information critically to make its effective use (Zhang & Kim,
2018). CT is also necessary for learning and thinking about information as it has
become an integral part of growth and development, thus leading towards betterment
and competenciesy and higher academic success of the learners (Bialik & Fadel,
2015; Kules, 2016). In addition, critical thinking is now considered essential for
students and overall educational outcomes by different researchers (Spatariu, Winsor,
Simpson, & Hosman, 2016).
CT has been defined differently in literature since a long time. Socrates
defined it as reflective thinking 2500 years ago. In the view of Facione (1990), a
committee of experts defined it as purposeful, judgmental, and self-regulatory
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thinking. It has been described as a central point of education with vehicle to educate
the human minds (Dewey, 2004; Paul & Elder, 2006a); the logical, meaningful, selfregulated, goal-oriented learning with inference, interpretation, analysis, synthesis,
evaluation, and decision-making skills (Cottrell, 2011; Facione, 2007; Fahim &
Pezeshki, 2012; Halx & Reybold, 2006; Mendelman, 2007); logical conclusions and
problem-solving (Garner, Pugh, & Kaplan, 2016). The last three stages of Bloom’s
taxonomy (analysis, synthesis, and evaluation) are called higher-order thinking skills
(Zhao, Pandian, & Singh, 2016). In literature, the most used definition of CT is “the
art of analysing and evaluating thinking” (Paul & Elder, 2006a, p. 88).
In science education, too, CT has been focused and is considered as the most
important aspect of science education (Demir, 2015; Osborne, 2014).. Several authors
have described its importance (Santos, 2017). In the view of Yacoubian (2015),
critical thinking is the foundation pillar of science education for fostering scientific
knowledge in the future citizens. Critical questioning is the most important aspect of
science education (Demir, 2015; Osborne, 2014). CT has its positive role in different
aspects of science education such asand it plays an important role in the identification
of the problems, observations, questioning, exploration, research, decision making,
argumentation, discussion, evaluation, and solution of problems (Santos, 2017);
rejection of arguments (Brown & Ganguly, 2003); . In science education, different
techniques are linked with CT as assessment, evaluation, and rejection of arguments
(Brown & Ganguly, 2003); the practice of debate, discussion, evaluation and rigorous
testing (Osborne, 2014) and problem-solving (Demir, 2015).
Moreover, it is argued that the teaching-learning process should involve
critical thinking as it is useful in the general and academic life of an individual
(Dwyer, Hogan, & Stewart, 2011) and . It may serve for the guidance of learners to
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find the solutions to their social problems. Therefore, it is necessary to acquire the
required information for the solution of problems. Within an informative society,
learners should get knowledge, and ability to compare and evaluate the knowledge
critically with their understanding. However, rote memorisation is a big hindrance in
the production of well-rounded knowledgeable, well-rounded, and critically thinking
skills in the students.
In international literature, different techniques have been described for the
development of CT skills such as observation, argumentation, evaluation, students’
engagement, and inquiry-based learning (Meltem Duran & Dökme, 2016); discussion,
group activities, collaboration, self-evaluation, role-playing, simulation, presentations,
and technology (Demir, 2015; Osborne, 2014; Savich, 2009; Tok, 2012); explicit
instruction, engaged pedagogy, questioning, inquiry, and project-based methods
(Hooks, 2010; Orlich, Harder, Callahan, Trevisan, & Brown, 2012); and
cooperative/collaborative learning, conversation, interaction, debates, and problemCommented [NH5]: THIS IS BEING REPEATED. PLEASE CLUMP
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solving (Fung, 2014; Osborne, 2014).
In the Pakistani contextPakistan, the education policy documents, that is, the
National Education Policy (NEP, 2009) and the National Curriculum (NC, 2006)
regarding science subjects (physics, chemistry, and biologybiology) focus on
developing CT skills among the secondary school science students. These documents
suggest the cultivation of CT skills among students to produce useful citizens, who
can effectively face the challenges of the world. In these documents, there are
different suggested pedagogical practices for CT skills development among secondary
science students like student-centred pedagogies, the spirit of inquiry, problemsolving, and team-work (NEP, 2009); questioning, problem-solving, discussion,
cooperative learning, debates, and students’ involvement (NCP, 2006); student-
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centred, activity-based, interactive, participative practical, laboratory work, groupwork, inquiry-based, diagrams, flowcharts, graphs, fieldwork, and inquiry-based
approaches (NCC, 2006); group work, team-setting, formulation of questions, audiovideo presentation, diagrams, graphs, flowcharts, demonstration, investigation,
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debates, and drawing (NCB, 2006).
The above discussion shows the significance of CT in international and
national context regarding science education. Most of the Pakistani education policy
documents are focusingfocus on producing independent and critical thinkinger
students to achieve this aspect. Despite given the importance by education policy
documents, the performance of the students on questions related to CT is low. It is
allegedly attributed to rote memorisation, the most used practice in traditional
classrooms in Pakistan. In the Blooms’ taxonomy, the last three stages (analysis,
synthesis, and evaluation) are considered higher-order skills. These skills are usually
assessed with questions relating toof how and why, demanding logic and rationale to
answer the questions related to higher-order skills. Most of the students ignore such
type questions and leave them unattended in the answer sheets. In the Pakistani
context, the age of secondary school students is approximately between 13-16 years,
which is the logical reasoning stage (12 years according to to onward as cited by
Piaget in his age stage model). At this stage, CT skills should be promoted among
students, since literature (Ramos, Dolipas, & Villamor, 2013) suggests that theseCT
skills can be developed effectively through different pedagogical practices
incorporated by teachers.
The above -described literature describesunderscores different pedagogical
practices for the development of CT skills in science students. Therefore, it was of
great significance to conduct a study to develop an understanding of how secondary
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