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3) First cycle of the secondary mathematics teachers’ professional knowledge  

Standard 1: Content knowledge for grade 9-10 mathematics teachers  

Elements Performance Indicators 

 

1.1: Know the first 

cycle of the 

secondary content on 

arithmetic 

The mathematics teachers: 

1.1.1. demonstrate an understanding of the properties of, and 

operations on real numbers; 

1.1.2. provide equivalent representations of fractions, decimals, 

and percents; 

1.1.3. solve mathematical problems involving real numbers; 

1.1.4. analyze sense of approximation, rounding up and 

rounding off numbers, least upper boundary & greatest 

lower boundary; 

1.1.5. analyze sense of large and small numbers and use 

scientific notation; 

1.1.6. use appropriate technology to calculate operations of real 

numbers, use techniques to rationalize the denominator of 

irrational real number  and show what kinds of operations 

and technology; 

          1.1.7.demonstrate knowledge of the historical development of                   

real number systems, determine how to demonstrate the historical 

development of real number systems; 

1.2: Know the first 

cycle of the 

secondary content on 

different perspectives 

on algebra 

 

The mathematics teachers: 

1.2.1 discuss facts and principles about sets and apply rules of 

operation on sets and properties; 

1.2.2 discuss specific facts about relation and function, 

combination of functions and different types of functions, 

including with respective domain and range of relation 

and function; 

1.2.3 explain the concept and definition of polynomial 

functions, solve problems involving polynomial function, 

sketch its graphs and read its behavior, solve zeros of 

polynomial and apply on real life application of 

polynomial function;  

1.2.4 sketch graphs of relations and functions; 

1.2.5 solve problems on equations involving exponents, radicals 

and logarithms, sketch the graph of exponential and 

logarithm function;  

1.2.6 apply real life applications of exponential and logarithms; 

1.2.7 solve systems of simultaneous equations in two variables;  

1.2.8 apply methods and procedures in solving problems on 

equations and inequalities involving absolute value; 

1.2.9 apply methods in solving system of linear inequalities, 

sketch its graphs and identify its domain; 
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1.2.10 discriminate different techniques of solving quadratic 

equations and inequalities; 

1.2.11 explain the basic concept specific facts about vectors and 

perform operations on vectors; 

1.2.12 use technological tools to explore algebraic ideas and 

representations of information and in solving problems; 

1.2.13 Demonstrate knowledge of the historical development of 

algebra. 

 

1.3: Know the first 

cycle of the 

secondary content on 

geometry, 

measurement and 

trigonometric 

functions  

 

The mathematics teachers: 

1.3.1 Explain the basic concepts about regular polygons and 

solve their area, perimeter, side, radius, etc… 

1.3.2 explain the basic concepts about solid figures such as 

prisms, cylinders, cones, pyramids & spheres; 

1.3.3 discuss the concept of frustums of cones & pyramids;  

1.3.4 identify and solve composite solids; 

1.3.5 discuss the basic theorems of triangles, quadrilaterals and 

circles and angles inside, on and outside a circle; 

1.3.6 exhibit knowledge of the role of axiomatic systems and 

proofs in geometry; 

1.3.7 analyze characteristics and relationships of geometric 

shapes and structures; 

1.3.8 build and manipulate representations of two- and three- 

dimensional objects and visualize objects from different 

perspectives; 

1.3.9 apply distance formula to find distance between any two 

given points in the coordinate plane; 

1.3.10 formulate and apply section formula to find a point that 

divides a given line segment in a given ratio; 

1.3.11 write different forms of equations of a line and circle and 

describe parallel and perpendicular lines in terms of their 

slopes;  

1.3.12 sketch graphs of basic trigonometric functions; define and 

identify trigonometric functions; 

1.3.13 summarize the important facts about reciprocals of basic 

trigonometric functions and identify trigonometric 

identities; 

1.3.14 solve area and volume of a geometric figure; 

1.3.15 solve real life problems involving trigonometric functions, 

area and volume; 

1.3.16 use concrete models, drawings, and computer applications 

to geometry in order to explore geometric ideas and their 

applications in real-world contexts; 

1.3.17 Demonstrate knowledge of the historical development of 

Euclidean and non-Euclidean geometries. 
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1.4: Know the first 

cycle of the 

secondary content on 

data analysis, 

statistics, and 

probability 

 

The mathematics teachers: 

1.4.1 discriminate the different methods and procedures of data 

collection and presentation of data; 

1.4.2 use appropriate technology to collect, display, organize, 

and interpret data; 

1.4.3 identify the properties of measures of central tendencies 

and dispersions; 

1.4.4 explain the different facts, basic principles about 

probability and apply on real life application of data, 

statistics and probability; 

1.4.5 solve simple mathematical problems on statistics and 

probability; 

1.4.6 Demonstrate knowledge of the historical development of 

statistics and probability. 

 

B) Pedagogy knowledge for grade 9-10 mathematics teachers 

Standard 2: Pedagogy knowledge for grade 9-10 mathematics teachers  

Elements Performance Indicators 

2.1: Understand how 

the first cycle 

secondary students 

learn mathematics                      

The mathematics teachers: 

2.1.1 explain the application of formal operational stages; 

where a child can understand mathematics when learnt 

without using concrete objects; 

2.1.2 use exclusively with making, testing and proving 

conjectures and provide an opportunity to use modeling 

and problem solving in applications in the physical world 

which is the informal deduction stage; 

2.1.3 provide mathematical information using iconic mode (use 

of pictures or diagrams) and a large scale of symbolic 

mode (mathematical language); 

2.1.4 identify the gifted and slow learner students in 

mathematics and minimize their differences by facilitating 

collaborative learning processes and giving additional 

support; 

2.1.5 identify the learning styles (reading, listening, observing, 

discussing, reflecting) of the students in mathematics and 

help them according to their learning styles; 

2.1.6 use interactive endeavors that promote divergent thinking 

within a classroom; 

2.1.7 apply balanced instructional methods so that all students 

are taught in their preferred styles and ability; 

2.1.8 assess students with varied, ongoing, and embedded 

instruction; 
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2.1.9 prepare focused lesson planning, begins by understanding 

what students need to learn instead what the teacher wants 

to teach and assessing what they already know; linkage of 

previous lesson with the lesson; 

2.1.10 identify the factors that promote (or discourage) students’ 

involvement in thinking about and developing an 

understanding of math; 

2.1.11 use more on open questions by giving hints and key 

words; 

2.1.12 motivate students through mathematics clubs, emphasis 

on cultural and educational values, application of 

mathematics to other fields of study and professional 

fields; encourage students to express their own idea 

through(using) academic language; 

2.1.13 give intrinsic support such as view challenge as desirable, 

respond to errors constructively, comment on students’ 

progress toward the learning goals and objectives and 

evoke students’ curiosity and interest;  

2.1.14 listen and respond to the students questions, comments, 

opinions, thoughts, ideas and silences; 

2.1.15 respect the students as individuals with different 

experiences, skills, talents and interests; 

2.1.16 establish systems that hold students accountable for their 

performance; 

2.2: Knowledge of the 

first cycle of 

secondary 

mathematics 

teaching strategies 

The mathematics teachers: 

2.2.1 use varied strategies that are appropriate for the first 

cycle of the secondary mathematics, including group 

discussion, problem-based learning, inquiry, 

investigations, direct instruction, exposition, etc.;  

2.2.2 analyze the current first cycle of the secondary 

mathematics research on best practices; 

2.2.3 match the appropriate strategy with the appropriate 

tools; 

2.2.4 use appropriate active learning methods to enhance 

student learning in mathematics; 

2.2.5 differentiate a variety of appropriate mathematics 

teaching methods for the first cycle of the secondary 

mathematics such as problem solving, induction & 

deduction, analytic & synthetic and project methods to 

lead all students to excel in higher grade level 

mathematics; 

2.2.6 select and use various types of reasoning; 

2.2.7 explain the meaning and role of mathematical concepts, 

support them graphically or numerically, and verify 

them algebraically or geometrically; 
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2.2.8 use a variety of problem solving strategies, such as 

drawing a diagram, trying special values or cases, 

solving a problem and working backwards, creating an 

equivalent problem, and creating a simpler problem; 

2.2.9 select appropriate mathematical concepts and techniques 

from different areas of mathematics and applies them to 

the solution of the problem;  

2.2.10 employ forms of mathematical reasoning and proof 

appropriate to the solution of the problem at hand, 

making and testing conjectures, and using 

counterexamples and indirect proof;  

2.2.11 differentiate clearly between giving examples that 

support a conjecture and giving a proof of the 

conjecture; 

2.2.12 provide opportunities for students to develop and discuss 

invented algorithms; 

2.2.13 discuss how to develop inductive, analogical, deductive, 

integrative (including expansive thinking), 

developmental and abstract thinking (thinking that 

abstracts, concretizes, idealizes, and thinking that 

clarifies conditions), and thinking that simplifies, 

generalizes, specializes and symbolize mathematical 

concepts; 

2.2.14 recognize with basic mathematical vocabulary and 

terminology, standard notation and use of symbols, 

common conventions for graphing, and general features 

of effective mathematical communication styles;  

2.2.15 use mathematical representations with appropriate 

accuracy, including numerical tables, formulas, 

functions, algebraic equations, graphs, diagrams, 

symbols and notations; 

2.2.16 identify, prescribe, and use appropriate hands-on tools 

(e.g. models, etc.), representational tools (e.g. 

calculators, computer applications, algebra tiles/blocks, 

geometric blocks, etc.) and transitional tools (e.g. 

calculator and computer simulation/animation, etc.) that 

enable the students to make connections between 

representational and symbolic levels of understanding;   

2.2.17 use Information and Communication Technology to 

contextualize and expand their students’ modes and 

breadth of first cycle of the secondary mathematics 

learning. 

2.3: Knowledge of 

planning for effective 

teaching and learning 

of the first cycle 

The mathematics teachers: 

2.3.1 identify learning goals based on relevant course 

documentation, curriculum frameworks and school policy 

and address all students' diverse learning needs; 
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secondary 

mathematics 

 

2.3.2 develop goals that prepare students for successful 

transition to their next learning environment; 

2.3.3 analyze and incorporate students' prior knowledge and 

experience in the curriculum and instructional planning, 

and alignment of learning objective with content 

organization; 

2.3.4 use knowledge of the students' individual cognitive, 

social, emotional, and physical development to plan 

instruction and make appropriate adaptations to meet 

students’ unique needs; 

2.3.5 use knowledge of the students’ diverse learning needs to 

plan instruction that supports their learning; 

2.3.6 examine the lesson sequences using knowledge of student 

learning, content and effective teaching strategies; 

2.3.7 analyze and incorporate appropriate instructional 

strategies based on the students' need, development 

progress, prior knowledge and misconceptions in 

mathematics; 

2.3.8 select and use relevant teaching strategies to develop 

knowledge, skills, problem solving and critical and 

creative thinking in mathematics; 

2.3.9 Formulate enough time for student learning, review, and 

assessment. 

2.4:Know to assess 

the first cycle 

secondary student in 

learning mathematics 

and provide feedback 

 

The mathematics teachers: 

2.4.1 discriminate the different types of assessments (formative 

and summative assessment) and their uses, benefits, and 

limitations; 

2.4.2 select assessment strategies and instruments appropriate to 

the learning outcomes being evaluated; 

2.4.3 assess regularly student learning outcomes, both cognitive 

and affective, with respect to skills, content, processes and 

attitude; using teaching domains 

2.4.4 use the knowledge of assessment concepts such as 

validity, reliability, and bias to choose assessments 

appropriate to the students; 

2.4.5 select, design, and use assessment tools appropriate to 

what is being assessed; 

2.4.6 use multiple sources of assessment to measure student 

progress and revise instructional plans; 

2.4.7 provide timely, effective and appropriate feedback to the 

students about their achievement relative to their learning 

goals; 

2.4.8 gather and analyze information from a variety of sources 

to judge the effectiveness of assessment practice; 

2.4.9 provide timely, ongoing, comprehensive information on 

the student progress and achievement; 
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2.4.10 provide all students with information about their progress 

as they engage in learning activities; 

2.4.11 initiate regular and timely contact with families and 

resource providers about student progress; 

2.4.12 Communicate the assessment results to families in ways 

that are respectful and understandable. 
 

 


