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ABSTRACT: The aim of this discussion is to highlight the importance of education generally 

and science education particularly. Moreover, it tries to investigate the relationship between 

science teachers’ personal epistemology & science education generally and inquiry-based 

teaching particularly followed by the summary. 
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INTRODUCTION 

Education serves as an agent for development and it has contributed to the independence of 

men hence, they value it a lot (Comfort, Usen & Ekpenyong, 2013). Education makes people 

aware of what is happening around them, make them conscious of the importance of 

independence, create optimism among people, and remove the ignorance.  Hence, quality 

education becomes imperative for all and sundry. Pakistan, being a developing country, has 

been facing many problems, including joblessness, poverty, ethnic, tribal and religious 

conflicts as well as poor education. Among all of these, education is the most deprived and 

legged behind field (Farooq, 1994). To gain a status among international community, 

Government of Pakistan is continuously being spending a lot on initiative taken for the 

development of education. These initiatives include development science curriculum, 

arranging professional development trainings for science teachers accordingly, and making 

science laboratories functional.  

The objective of this discussion is to highlight the personal epistemology of science teachers 

and explore its impact on their teaching practices particularly inquiry-based science education. 

The essential purpose of this debate is to decipher the concept that how science teachers’ 

personal epistemology compels them to make a plan for inquiry-based science education. 

Moreover, this study will be helpful to make aware and conscious science teachers generally 

and community college science teachers particularly that how their personal epistemology 

helps them to employ inquiry-based science teaching effectively in their respective colleges. 

Globalization has compelled to realize the need of science subjects and mathematics courses 

education is ever increasing (Chiu & Duit, 2011). Science education is a key element in 
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developing scientific literacy and in understanding the world and our role in it. In 21st century, 

one of the vital elements for the development of human civilization is education of science. In 

education, the science education and technology education domains are worse than other fields 

of education. Along with other many reasons, one of the main reasons of legging behind in 

science teaching, learning & assessment is teachers’ inappropriate teaching methodologies & 

their lacking in pedagogical skills of science teaching. No teacher teaches while following any 

teaching method but as per his/her belief regarding teaching and learning, called epistemology 

(Mahmood, 2007).  In the history of Pakistan, National Education Conference was the first 

effort to highlight importance of education. The Quaid -i- Azam in his presidential address 

clearly declared that the education we will impart to our generation will be directly proportional 

to their grooming. The Constitution of Pakistan (1973) recognized that education is one of the 

basic rights of every citizen and highly prioritizes it.  The government accepts its responsibility 

to provide access to education to every citizen. Article 37 enshrined in chapter two, ‘Principles 

of Policy’ of Constitution of Pakistan (1973) talks about the education as: by providing free 

and compulsory education as early as possible in order to maximize literacy which can improve 

economic conditions of the retrograde population. 

Likewise, the national educational policy also stresses the need of student-centered methods to 

teach science, specifically inquiry-based teaching method (Halai, 2012). Development of 

National Curriculum (2006) was one of the good steps towards the inquiry-based science 

education. According to National Educational Policy (2009) also emphasized on provision of 

quality education. Likewise, science teachers employing conventional science pedagogies face 

difficulties in implementing inquiry-based teaching in their classroom because of their 

positivist epistemology (McDaniel, Rohrer & Bjork, 2008). 

Natural science subjects like biology, chemistry, physics and general science are core subjects 

in Pakistani secondary school curricula.  However, there are few schools that promote self-

centered strategies of teaching which include questioning, authentic assessment, and inquiry-

based teaching. As a number of training programs have been initiated for science teachers, 

teachers are encouraged to use inquiry-based science teaching as it is suitable strategy for 

science teaching (Anderson, 2002). As a matter of fact, Pakistan is continuously struggling for 

the respectable status in relation to science and technology (Anwer, Iqbal & Harrison, 2012). 

Not to mention, inquiry-based science teaching refers to the active search of knowledge or 

understanding to satisfy a curiosity (Tenwa, 2014). In our country science teachers lack both 

in content as well as pedagogical content knowledge which enable them to teach science 

effectively (Tenwa, 2014). Resultantly, they employ traditional teaching methodology, restrict 

students from asking questioning and only use textbook as holy bible. In addition, it has been 

noted that science teachers teach science like they teaching a language in which teachers 

describe comprehension of science concepts, where students read the text and teachers explains 

the different terminologies. This is the reason most education policies and reforms highly 

emphasize the quality education of science subject particularly.   

Teaching is the product of teacher’s perception and beliefs (Alabdulkarim, 2016). Beliefs affect 

individual’s behavior and it helps individual in understanding the world (Jamalzadeh & 

Shahsavar, 2015). In this regard, first comes the epistemology, the branch of philosophy which 

deals with not only the nature & process of acquiring the knowledge but with the value and 

importance of knowledge also. Whereas one’s personal epistemology means someone’s 

personal views regarding nature, process and value of knowledge. Science teachers are not 
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common like other teachers as they teach the ideas while proving these with experiments and 

observations. For creating such an experimental and observational environment, they have to 

adopt such teaching strategies which make the learners curious. The teachers’ personal 

epistemology is highlighted in their teaching practices particularly student-centered, and such 

teachers’ instruction related beliefs are communicated (Key, 2003).  

Understanding the personal epistemology of science teachers is very important so that the 

actual beliefs of the teachers and stated beliefs in teaching of science could be differentiated. 

From two basic beliefs of teachers, the first one, the positivist perspective focusses on the 

traditional methods of teaching, where knowledge is fixed which neither be questioned nor be 

altered in anyway (Fuller, 1988). In this teacher, being a source of knowledge, has to transfer 

the fixed knowledge to the students as it is. Whereas the second one, post-positivist perspective 

also called structuralism perspective, while totally differing the traditional view point of 

teaching science, considers teaching science neither fix nor universal. It can be questioned and 

changes with the passage of time and with new inventions as well as discoveries. Both also 

differ in assumptions of acquiring the knowledge. Post-positivism argues that knowledge, 

while not being fix, is not passed from teacher to student, but it can be constructed and 

contextualized in scientific way. In other words, as knowledge is not the combination of facts 

and figures but learns must be made able to construct their own meaning of scientific 

knowledge (Wildemuth, 1993).  Contrary to Schromer (1990) arguments that ‘Personal 

Epistemology is based on sovereign beliefs, which mostly improve independently. She 

proposes four dimensions of knowledge, i.e. 1. Structure, 2. Certainty, 3. Stability (of 

knowledge) and 4. Ability to learn knowledge. She also argues that all of these may develop at 

the same rate.  As the study of which talks about the nature as well as scope of knowledge and 

valid beliefs is termed as epistemology (Pintrich, 1997). Moreover, it discusses nature of 

knowledge in connection with like ideas for example: belief and truth (Hofer & Pintrich, 1997). 

But later researchers, Sandovel (2005) define personal epistemology totally in a different way. 

Personal epistemology focusing the nature of knowledge and the way of knowing it, rather 

concentrating on views about nature of learning. 

If personal epistemology is taken from its origin, who first used this term in his ‘scheme’, 

which is based to understand that students studying in schools and colleges recognize 

knowledge. Additionally, the accepted wisdom they carry the way of knowing actually is 

cognition of thinking as well as reasoning. He opined that every student of college cross via 

recognizable stages order of growth of epistemology. In short, this scheme deals with epistemic 

issues related to critical thinking and learners’ views related to nature and absorption of 

knowledge (Moore, 1994).  

 

SUMMARY 

It is exploring that working on teachers’ affective domain is equally important to cognitive and 

psychomotor domain. Because by involving science teachers in trainings and continuous 

professional development programs we may enhance only subject matter knowledge and 

pedagogical content knowledge but cannot change their attitude.  Therefore, it is imperative to 

work on science teachers’ personal epistemology so that they may impart quality science 

education in their respective institutions. 
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