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  Abstract 

The study aims to see the relevancy of the science curriculum with the cognitive domain taught at the 

secondary school level. This is a descriptive study where all students enrolled in secondary schools 

constituted the population of the study that was (N = 46774, including 27840 male and 18934 female). The 

total numbers of (n = 400) respondents (200 boys and 200 girls) were taken as a sample of the study 

through a simple random sampling technique to get the data of the study. Self-constructed valid and 

reliable tests were applied which were constructed in three sections by taking each from Biology, 

Chemistry, and Physics from the 10th class course books. These tests were administered for validation 

purposes. Its consistency was ensured by applying the Cronbach Alpha value. The collected data was 

analyzed via descriptive statistics (simple percentage) and inferential statistics. The inferential statistics, t-

test and ANOVA were used to find the difference between the means of gender and districts. The study 

concluded that students’ cognitive domain was found better at primary three-levels knowledge, 

comprehension and application but as the sub-levels proceed to the advanced levels, the students’ 

achievements went down both in   male and female students. 

 

Keywords: Secondary School, Science Curriculum, Cognitive Domain, Bloom’s Taxonomy, KP. 

 

Introduction 

Education  is a blessing and an aid to mankind. Learning improves social human progress and it shines 

social qualities. Mankind without education has been shielded in darkness in the past. The education keeps 

the  creation on its right track (Sahu, 2002). Ediger (2003) talks in this regard  that science is something 

deliberate and the subject of science is based on systematic occurring of things. Science is a legitimate 

activity that outcomes from a specific expertise occur through scholarly endeavors of human. This is 

particularly a procedure of using the knowledge of an individual to gain an improved view of sustaining 

and normal law. Smith, Stanly, and Shores accept that the significant characteristics of a science 

educational plan might be normal associations; and theoretical topics. It must be built on direct aptitudes of 

the  standard life, mention accessible plentiful space for objective fact, examination, and portrayal of 

proposals and scientific investigation of the results of the analyses accomplished in the lab. It should offer 
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sufficient open doors for the improvement of capacities, interests, approaches, and mindfulness. It should 

create a successful and smart variation to nature. It should be mentally far reaching. It should yield the 

mental models identified with science guidance. It must sustain the improvement of aptitudes and 

perspectives basic for holding a composed social bearing. It is checked and created and it ought not be 

fixed yet dynamic. (Ediger, 2003). 

 

Bloom’s Taxonomy of learning is quite influential and provides the taxonomy of learning objectives; as it 

is not just a hierarchical scheme of learning in educational psychology (Pierce & Gray, 2013).  Bloom’s 

Taxonomy key focus is on intellectual skills, knowledge, and development. Recognition of specific fact or 

recalling as well as procedural concepts and patterns serving in the enhancement of intelligence and 

abilities are all included in it (Faisal, 2020).The main aim of the cognitive domain is to develop the 

individual’s mental abilities or skills and his knowledge; as knowledge encompasses the learners’ ability to 

recall information or data (Asunda & Ware, 2015). Knowledge, comprehension, application, analysis, 

synthesis, and evaluation are the vital levels to grow the performance of learners and get mastery over 

academic activities as well (Lord & Baviskar, 2007). Mahmood ( 2010) supported  that Bloom’s Taxonomy 

is a powerful tool which helps in developing the objectives about learning along with its concept, 

evaluation, and analysis; cognitive domain includes knowledge (mental abilities); emotional growth or 

feelings are included in an affective domain such as self or attitude, and the psychomotor domain is 

comprised of physical abilities or skill. These three domains are highly significant and effective in the 

teaching-learning process. Krathwohl & Anderson (2010) stated that teachers can easily assess and evaluate 

the cognitive, affective, and psychomotor domains of their students through Bloom’s Taxonomy.  Callister 

(2010) talked that  Bloom’s Taxonomy has been found very easy for teachers as well as for the learners  in 

the teaching learning  process  a to achieve the desired goals of the curriculum. 

 

Literature Review 
 

The fundamental emphasis of an educational system is the student’s learning. This advances curriculum, 

schemes of learning plans, and establishes educational experiences essential for learner’s knowledge. A 

comprehensive and complete association occurs among learner’s learning, evaluation, shapes subject 

methods, and student’s course and excellence of knowledge (Aziz, 2011).  To resolve the unknown fact of 

the inquiry’ “how to internalize fact” and difficulties confronted by main instructors through classroom 

instructions. Benjamin Bloom (1956) and his team recognized taxonomy for educational aims to contribute 

the course developers and the educators to organize the learning practices for the learners and to gain 

assessment devices to evaluate their knowledge. They suggested that the educational aims must be 

categorized into three major domains-affective, psychomotor, and cognitive domains so the whole 

improvement of the learners can be ensured in addition to being measured.  

 

The entire three domains were further categorized into its sub portions by keeping its complexity level. The 

affective domain is related to the values learnt from the course.The cognitive domain focuses  on the 

knowledge and development of skills related to intellect. Cognitive Domain aims to enhance students’ new 

skills and develop their attitude by encouraging their mental capabilities as well as acquisition of 

knowledge. Cognitive Domain lays stress on recalling, procedural pattern, facts recognition, intellectual 

skills and abilities to ensure development. Bloom’s Taxonomy (Cognitive Domain especially) plays a 

significant role in improving mental abilities, knowledge and skills of students ( Osadi, Fernando & 

Welgama, 2017).  

 

Rasim, (2016) revealed that learning helps in individual’s development by encouraging their attitudes to 

acquire new knowledge and skills in which cognitive domain aims to enhance their mental abilities and 

acquiring knowledge. Haris & Omar, (2015) described that cognitive domain consisted of knowledge, 

appreciation, comprehension, synthesis, analysis and evaluation due to which students’ learning abilities 

and their recalling information or data can be improved in the better way. 
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Bloom's taxononomy of educational objectives enjoys acknowledgement across the world  and it is also 

applied for assessment purpose too  because it was applied rapidly after its establishment at OECD and 

UNESCO meetings. However, it has been exercised as a basis for test development, data summary, and 

course inquiry (Lewy & Bathory, 1994). In the words of (Anderson and Sosniak, 1994), the classification is 

broadly exercised carefully in schools of education, in planning, and not at all by working teachers. Putnam 

(2001) reported that whereas we might expect to uncover that the objectives applied in the K-12 learning 

environment, its exercise is inadequate.  

 

Bloom system of classification and its six sublevels which is applied to notice student behavior to 

recognize the level of student performance. It advances from simple to complex; the taxonomy levels are 

knowledge, comprehension, application, analysis, synthesis, and evaluation. Though, the concept is 

characterized by subsequent classes of behavior consisting of certain but not fundamentally all the 

performances found in the lowest level.  

 

Therefore, it is a hierarchical outline of abstract sophistication, not a prescriptive model. This is the unclear 

feature of the classification strength as an experiential model. Athanassiou (2003) conducted research study 

and its results supported Bloom Taxonomy for teaching learning process and reported  about  that   the  

usefulness of the application of Bloom’s taxonomy as a response mechanism in efforts to form students' 

analytical thinking abilities.  

 

The objective of the Study 
 

 To see  the science curriculum taught at secondary school level  in Khyber Pakhtunkhwa in light of the 

cognitive domain of Bloom's taxonomy. 

 

Research Question 
 

 Is present science curriculum in line with the requirement of the cognitive domain of Bloom's 

taxonomy at the secondary school  level in Khyber pakhtunkhwa? 

 

Methods and Materials  
 

The study was a quantitative, survey and descriptive natured. To check the cognitive domain through 

quantitative study, the researcher applied achievements tests among sampled subjects. The quantitative data 

collected through tests regarding the cognitive domain were statistically analyzed through Mean, Mean of 

Mean, and cumulative percentage. Khyber Pakhtunkhwa, the province of Pakistan located in the 

northernmost region having a total of 26 administrative districts and their boundaries were well-drawn. The 

total numbers of high schools functional in KP were 2108.  

 

Out of these, 722 were female Secondary Schools and 1386 male secondary schools. However, the whole 

strength of learners in KP Secondary Schools was 46774 out of which 27840 were boys and 18934 were 

girls as a population of the study.  Respondents were randomly selected as samples by using a simple 

random sampling technique, 10 schools (2 schools from each five randomly selected districts (1 male and 1 

female) 20 female and 20 male science students from each school were selected. The total amount of data 

generating sample was 400 students in which 200 were girls and 200 were boys. To test the relevancy of 

science curriculum with Bloom's taxonomy taught at secondary schools, the researcher applied self-

structured tests as the quantitative data collecting tool. The tests were formed from three randomly selected 

chapters each from Biology, Chemistry, and Physics of class 10th by using random sampling techniques. 

Every test comprised of 18 items by keeping in view the six sub-levels of the cognitive domain. The 

learners were kept informed from both tests and the chapters included.  
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Revelatory Scale to Express the Extent of Cognitive Domain Level of Bloom’s Taxonomy in Science 

Subject (Lee et al. 2016) 

Value of Occurrence Effectiveness of Occurrence 

0% None 

1-20% Very Low 

21%-40% Low 

41%-60% Adequate 

61%-80% Effective 

81%-90% Outstanding 

100% Great 

 

Result 
  

Table 1: Results of (Physics, Chemistry, and Biology) Cognitive Level of Bloom's Taxonomy 

Levels 
Key 

Focuses 
Statements 

Answer 

R % W % 

Knowledge 

P 

Sensation related to ears is known... 175 

65.2 

35 

34.7 
The flow of electrical charges… 115 95 

Guglielmo as a father of radio 

transmission 
121 89 

C 

Organic compound covers by C7H14 209 

69.2 

1 

30.7 Molecules (Biological nature) 137 73 

PH level of acid rain… 90 120 

B 

Trachea (Structure) 142 

62.2 

68 

37.7 Thalamus 167 43 

Temperature 83 123 

Comprehension 

P 

(Comprehension) 186 

73.3 

24 

26.6 (Comprehension) 141 69 

(Comprehension) 135 75 

C 

(Comprehension) 158 

66.5 

52 

33.4 (Comprehension) 162 48 

(Comprehension) 99 111 

B 

Intercellular space supports oxygen 

to enter in plan 
127 

57.6 

83 

42.38 
Reflex arc (create right path) 55 155 

(Comprehension) 181 29 

Application 

P 

L=Klog 66 

47.4 

144 

52.5 
Mathematically (resistance) written 

as 
137 73 

Optical Scanner (Function) 96 114 

C 

Carboxylic acid (Function 156 

58.5 

54 

41.4 Amino acid (General structure) 89 121 

Domestic air pollution (Causes) 124 86 

B 

Respiratory system (Sketch) 107 

66.9 

103 

33.01 Structure related to brain 168 42 

Diagram 147 63 

Analysis P 

Decibel scale (in different sound 

intensity) 
53 

43.9 

157 

56.03 
(Current of 1 AM) 147 63 

Correct function (each concepts) 77 133 
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C 

Alkyl group (Name) 47 

49.2 

163 

50.79 
Biological molecules (correct 

answer) 
155 55 

(Pick right answer) 108 102 

B 

Stomata (Structure) 93 

54.4 

117 

45.5 Function (Glucagon & Insulin) 180 30 

Ecosystem (Components) 70 140 

Synthesis 

P 

Features related to sound 198 

61.9 

12 

38.09 
Metallic conductor (Graph) 77 133 

Features related to computer and 

information technology (CIT) 
115 95 

C 

Organic compound characteristics 196 

67.9 

14 

32.06 Disaccharides (ingredients) 120 90 

Lapse rates (- and + lapse rates) 112 98 

B 

Statement 162 

53.1 

48 

46.82 (Adrenaline & Noradrenaline) 115 95 

Use of carbon (in the carbon cycle) 58 152 

Evaluation 

P 

Noise pollution affects (plans & 

animals) 
138 

52.2 

72 

47.77 
Series and parallel circuit 

(Differentiate) 
119 91 

Data monitoring, controlling and 

managing (Differentiate) 
72 138 

C 

Draw structural formula (Given 

compounds) 
173 

68.2 

37 

31.42 Fats and oil (Differentiate) 104 104 

Human life and acid rain damage 

through (Causes) 
153 57 

B 

Nasal, cavities hairs, nose and 

mucous lining (Role) 
105 

48.57 

105 

51.42 
Cerebral cortex (Function) 82 128 

Abiotic components (Role) 119 91 

Note: (P=Physics, C=Chemistry, & B = Biology) (R=Right & W=Wrong) 

  

Table 1 depicts that percentages of the right answer of students toward cognitive level (knowledge) in the 

subjects of Physics, Chemistry, and Biology are 65.2, 69.2, and 62.2 whereas percentages of wrong 

answers are 34.7, 30.7, and 37.7 respectively. The comparatively right percentage of students in Chemistry 

is high than in the other two subjects. The percentages of the right answer of students toward cognitive 

level (comprehension) in the subjects of Physics, Chemistry, and Biology are 73.3, 66.5, and 57.6 whereas 

percentages of wrong answers are 26.6, 33.4, and 42.38 respectively. The comparatively right percentage of 

students in Physics is high than in the other two subjects. The percentages of the right answer of students 

toward cognitive level (application) in the subjects of Physics, Chemistry, and Biology are 47.4, 58.5, and 

66.9 whereas percentages of wrong answers are 52.5, 41.4, and 33.01 respectively. The comparatively right 

percentage of students in Biology is high then the other two subjects.  

 

The percentages of the right answer of students toward cognitive level (analysis) in the subjects of Physics, 

Chemistry, and Biology are 43.9, 49.2, and 54.4 whereas percentages of wrong answers are 56.03, 50.79, 

and 45.5 respectively. The comparatively right percentage of students in Biology is high than in the other 

two subjects. The percentages of the right answer of students toward cognitive level (synthesis) in the 

subjects of Physics, Chemistry, and Biology are 61.9, 67.9, and 53.1 whereas percentages of wrong 

answers are 38.09, 32.06, and 46.82 respectively. The comparatively right percentage of students in 

Chemistry is high then the other two subjects. The percentages of the right answer of students toward 
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cognitive level (evaluation) in the subjects of Physics, Chemistry, and Biology are 52.2, 68.2, and 48.57 

whereas percentages of wrong answers are 47.77, 31.42, and 51.42 respectively. The comparatively right 

percentage of students in Biology is high than in the other two subjects. 

 

Discussion 
 

The result of the study may be summed up that curriculum at secondary level focuses knowledge, 

comprehension and application in three observed subjects of Physics, Chemistry and Biology. It may 

further elaborated that  knowledge level in Chemistry, comprehension level in Physics and application level 

in the subject of Biology is more concentrated. The other three superior levels analysis, synthesis and 

evaluation are not found satisfactory in science curriculum. The study concludes   that the current science 

curriculum covering levels i.e. knowledge, comprehension and application in light of the need of learners 

while in case of analysis, synthesis and evaluation, it is found weak especially in the province of Khyber 

Pakhtunkhwa.  

 

Osman, Taleb & Alattab, (2013) commented in this regard that  students’ mentality, reasoning, thinking, 

learning, understanding, and remembering abilities are highly enhanced and matured on the behalf of 

cognitive domain of students. Yahya & Osama ( 2011) talked  that Bloom Taxonomy was made for the 

purpose to advance  higher types of deduction in training e.g. dissecting and assessing ideas, procedures, 

methods and standards as opposed to simply recollecting realities (repetition learning). It is frequently 

utilized when structuring in structure, preparing and learning form. Yusof & Hui, (2010) asserted that the 

major utilization of Bloom Taxonomy (area of Cognitive Domain) is suitable and good to get awareness 

regarding the different levels of students’ mentality and abilities to easy understand and judge as well as to 

improve too.  

 

Chang & Chung  (2009) elaborated that Bloom Taxonomy is very helpful to differentiate between Lower 

Order Thinking (LOTs) and Higher Oder Thinking (HOTs) skills; and it is quite essential as well as useful 

for better assessment of teaching learning activities especially science subjects. Abduljabbar & Oma r( 

2015) mentioned that Bloom Taxonomy is highly effective in conceptual development of students in 

science subjects by ensuring the transformation of learning in the very simple and easy manner to promote 

students’ learning and knowledge. Haris & Omar (2015) found that Bloom’s Taxonomy stresses cognitive 

development of students so that students may fruitfully pursuit for knowing, understanding, applying, 

analyzing, creating and evaluating.  

 

Conclusion & Recommendations 
 

The analysis concluded that the first three levels of cognitive domain i.e. knowledge, comprehension, and 

application are found better in all three subjects including Physics, Chemistry, and Biology. Comparatively 

knowledge level in Chemistry, comprehension level in Physics, and application level in the subject of 

Biology is more focused. While in the case of other levels i.e. analysis, synthesis and evaluation are not 

found satisfactory and these are intensely required as the need of  the new era for teaching science 

curriculum in right way. 

 

The current science curriculum covering levels i.e. knowledge, comprehension, and application according 

to the need of learners while in case of analysis, synthesis, and evaluation current curriculum is found weak  

in the province of Khyber Pakhtunkhwa. The curriculum of high schools in Khyber Pakhtunkhwa is not 

fully practiced  in light of the demand of Bloom cognitive domain. Findings of the study showed positive 

response toward the first three levels of cognitive domains like knowledge, comprehension, and application 

while the other three levels including analysis, synthesis, and evaluation remained low.  

 

The study  may  recommended that the curriculum of secondary schools of KP may be set/taught which 

improve last thee levels of the learners  too. The Government may provide professional development to the 
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science teachers and they may be trained specifically on how to teach science curriculum in line with 

Bloom's taxonomy. Workshops, conferences, and symposiums need to be organized to create awareness 

among science teachers regarding application of Bloom's taxonomyin a befitting way.  Pre service & in 

service training programs of teachers may focus implementation of cognitive domain of Bloom Taxonomy 

particularly in teaching of science curriculum at secondary school level. 
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