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Pedagogical Content Knowledge 

 The most essential and fundamental necessity in any teacher’s repertoire is the 

knowledge of his or her craft.  It is impossible to be an effective teacher without a firm 

understanding of what you are teaching and how you will teach it.  These two 

components of a teacher’s knowledge of instruction are often divided into two 

subcategories, pedagogical knowledge and content knowledge, which, when grouped 

together are abbreviated as PCK (Pedagogical Content Knowledge).  Pedagogical 

knowledge centers on the ideas and methodologies which address how to teach and how 

to meet diverse student needs within a single classroom.  Content knowledge, on the 

other hand, deals with the specific content and material that will be covered within a 

subject area.   

 Any teacher who successfully completes a teacher training program should enter 

the field with, at the very least, a fundamental understanding of these two components of 

instructional knowledge.  Arguably, a teacher’s pedagogical knowledge will always be 

lacking compared to his content knowledge if he is new to the field.  While taking 

courses over different methodologies, classroom management styles, and the stages of 

cognitive development can certainly aid a teacher in his or her pedagogical competency, 

much greater learning gains will be made experientially, throughout the first several years 

of teaching.  “The most important factor in the development of PCK is, obviously, 

teaching experience…Moreover, experienced teachers [are] able to use certain 



demonstrations for various purposes, and [are] more successful in relating their 

demonstrations to specific learning difficulties of students” (Van Driel et al. 147).  Just as 

hands-on, experience-based, learning is more beneficial for students when compared to 

traditional instructional approaches, the same is true of teachers.  When first placed in a 

classroom in order to teach, an instructor’s pedagogical knowledge instantly begins to 

increase as he is forced to adapt to new instructional challenges nearly every minute.   

 While much of the gains in pedagogical knowledge will occur for a teacher once 

he or she enters the classroom, a teacher must still approach the first year of instruction 

with specific organizational strategies and methodologies to be used, and it is the role of 

the teacher education program to prepare incoming teachers with the strategies they will 

need.  Specific to science education, most education programs are now emphasizing 

hands-on, inquiry-based instructional approaches that encourage students to draw upon 

their curiosity towards the natural world and explore science, rather than merely studying 

and memorizing a stagnant body of specific scientific facts and laws.    

Science is usually presented as a rigid body of facts, theories, and rules to 

be memorized and practiced, rather than a way of knowing about natural 

phenomena.  To an increasing extent this approach has become the subject 

of criticism among policy makers, teachers, educators, and researchers.  

(Van Driel et al. 138) 

 

Additionally, this traditional method of instruction has been shown as the primary cause 

for the declining popularity of the sciences, the poor understanding of scientific concepts, 

and the unpreparedness of students to face the ever increasing demand for scientific 

understanding within today’s culture (Van Driel et al. 147).   

 In response to the criticisms raised towards traditional approaches, and as noted 

above, most teacher preparation programs have become proponents of these hands-on 

instructional approaches, which help increase each student’s, “understanding of everyday 



science, confidence in reading and discussing media reports of issues concerning science 

and technology, and appreciation of the impact of science on how we think and act” (Van 

Driel et al. 139).  However, as Van Driel outlines, making this switch from traditional 

instruction to inquiry-based approaches will raise several implications which current and 

future teachers must consider.   

First, “instead of transmitting content knowledge in a rigid manner, the emphasis 

in teaching will be on designing situations and a variety of activities which enable 

students to learn actively.”  Because of this, teachers will need to set aside more planning 

time, as designing a situation where students are more activate and engaged learners takes 

far more preparation than planning a lecture or worksheet.  Second, Van Driel notes that, 

“the number of topics in the curriculum will probably have to decrease.”  While this may 

be beneficial to the extent that students will have less topics to learn and, because of that, 

will be able to reach greater levels of understanding in the concepts that are covered, the 

lessening of topics may not prove beneficial for teachers attempting to prepare students 

for state and national standards-based assessments.   

Additionally, “a shift toward reflection on science rather than focusing solely on 

the content of scientific ideas is implied.  Teachers will thus be asked to pay more 

attention to aspects of science they usually ignore, or do not feel very comfortable with, 

like the history and philosophy of science, or the relation between science and societal 

issues.”  This means it will be necessary for teachers to expand their own knowledge of 

science beyond the confines of traditional instruction and make more cross-curricular 

connections.  Next, “teachers will be confronted with the challenge of teaching science in 

a way which appeals to all students, both from a cognitive and an affective perspective, 

and not just students with high abilities or high motivation for science.”  This point goes 



hand in hand with Van Driel’s first point, of the necessity for designing interactive 

situations and environments for students to learn within.  By successfully creating these 

situations a teacher will, more than likely, also meet the criteria of teaching in a way that 

appeals to all students.  The final point Van Driel makes is that, “a shift toward the 

teaching of inquiry skills, which is definitely more complex than the traditional training 

of practical skills” must be made.  Overall, the changes in instruction Van Driel proposes 

for the successful implementation of this research-based pedagogical model for science 

instruction are challenging and immense.  However, teachers must enter the field with the 

understanding that this approach to instruction has the potential to drastically improve 

students’ understanding and appreciation of science and should therefore be a substantial 

component of their pedagogical knowledge.   

The final point in regards to pedagogical knowledge is, while a specific model of 

instruction should be followed when using inquiry-based approaches, teachers should not 

be expected to adopt new teaching styles as well.  Teachers should always stick with the 

style they feel most suited for and, while, “one teacher may appear to be parental and 

understanding, another will play the role of demanding taskmaster.  Yet, each may be 

successful with their students; each may inspire them to learn science” (Barnett & 

Hodons 427).  While there are specific, research-proven, methodologies that improve 

student success within science, there is not one specific teaching style that a teacher must 

use in conjunction with those methods.   

Contrary to pedagogical knowledge, content knowledge is an area of learning that 

can be successfully developed and honed outside of the classroom.  A teacher’s 

understanding of a particular content-related concept, such as mitosis or meiosis, is not 

affected by his or her understanding of pedagogy.  Mastery of subject knowledge should 



occur during a teacher’s undergraduate and preservice education program and every 

teacher should enter the field with a solid understanding of his or her specific content 

area.  While occasional units or topics may require a degree of relearning prior to 

instruction, as everyone is bound to forget some material with the passage of time, the 

bulk of a teacher’s content should be relatively fresh in his or her mind.   

 Finally, it is necessary to note that part of the role of being a successful teacher is 

also continuing to remain a student.  Teachers must seek professional development 

opportunities throughout their career in order to maintain and improve upon the skill set 

they entered the profession with.  “Today, both professional educational organizations 

and federal and state legislative bodies view professional development as essential to 

education reform and are more invested in assuring that teachers have an ongoing 

opportunity to learn as an integral part of their practice” (Rosemary 7).  There are always 

new ideas arriving in the field of education and, while some by strategies from the 1960’s 

and 1970’s cycling around again (which may in fact prove more useful in today’s times 

than previously), there are also unique ideas emerging which have not been seen before 

and deserve the attention of the education community.  Therefore, teachers must spend 

time in professional development, analyzing new ideas to determine their merit and place 

within the classroom.  
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