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TVS Artefact Domains, Components and Codes 
 

How to Use This Manual 
 

This document describes the TVS artefact domains, components and score codes. It is designed to help 

raters understand the meaning of the components and the differences among rating levels. A companion 

document, TVS Artefact Scoring Guide, contains examples of evidence at each rating level, taken from 

actual TVS artefacts, as well as four complete artefact sets that have been master rated.  
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Introduction 
 

This document describes the coding rules for rating artefacts collected as part of the TVS. A companion 

document, TVS Artefact Scoring Manual, provides examples of artefacts at each rating level with 

justifications to help raters apply the coding rules correctly.  

There are six TALIS Video instructional practice domains, each made up of one or more components (see 

Table 1). The domains reflect the major elements of mathematical practice included in the study’s 

conceptual framework. Within each domain there are one or more components, reflecting specific aspects 

of practice that can be rated on the basis of the collected artefacts. The components are designed to 

capture key aspects of practice, including teacher’s intentions for instruction and the learning 

opportunities presented to students. The descriptions of specific levels for each component are presented 

in the following pages. A separate rating manual provides examples of classroom work corresponding to 

each level on each component, along with the rationale for assigning the example to the specific level.  

Raters will consider all artefacts collected on a given day as a set and assign daily ratings on each 

component based on that set of artefacts. As a result, each teacher will receive four separate artefact 

ratings corresponding to four artefact sets: video lesson 1, the lesson after video lesson 1, video lesson 2, 

and the lesson after video lesson 2.  

In addition to these four artefact sets, the unit assessment that includes quadratic equations will be rated 

as a fifth artefact on a subset of the components indicated with an asterisk (*) in the table below.  Note: to 

be more efficient, components will be rated in a different order than listed in Table 1. 

Table 1. Domains and Components 

Domain Name Component Name 

Descriptive information 
Scorability (Sufficient Evidence For Rating) 
Subtopic Coverage  

Classroom management Artefacts Will Not Be Rated On This Component 

Social-emotional support Artefacts Will Not Be Rated On This Component 

Quality of subject matter 

Accuracy Of Materials 
Explicit Learning Goals  
Addressing Diverse Student Needs 
Connecting Mathematical Representations*  
Explicit Patterns And Generalizations* 
Real-World Connections* 

Discourse Asking For Explanations* 

Student cognitive engagement 
Using Multiple Mathematical Methods* 
Opportunities To Practice A Skill Or Procedure 
Technology For Understanding 

Assessment of student understanding Encouraging Student Self-Evaluation 
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General Principles For Assigning Ratings 
There are eleven general principles that are critical to assigning ratings for all components.  These are: 

1. If a set of artefacts is missing entirely or if the set of artefacts does not contain sufficient evidence to be 
rated, raters will identify it as “missing,” or “unscorable” and ratings will not be assigned on any 
components. (Note: insufficient evidence is different from evidence that desired features were not present.) 

2. After reviewing the entire artefact set and determining that it is scorable, raters will assign a rating on each 
component using a three-point scale. 

3. When making judgments based on multiple artefacts from a given day, raters will make a collective 
judgment for the day that reflects all the available evidence and will assign the highest level of the 
component attained in the artefacts for that lesson.  

4. If a daily set of artefacts is entirely about another topic, such as linear inequalities, but it clearly occurred on 
one of the four sampled instructional days, it should be rated as any other artefact set.  

5. If a daily set of artefacts contains a unit plan that covers many days of instruction, beyond the four sampled 
instructional days, raters should do their best to include only the parts of the unit plan that apply to the 
lesson being rated and weigh that evidence in rating.   

6. If the only evidence about a component comes from a unit plan, and it is not possible to determine the 
precise nature of the task or activity that occurred during a sampled instructional day, raters should not 
assign a rating higher than 2 on the component for that day. For example, if a unit plan notes that students 
will “work with graphs and functions” and this is the only evidence about the extent to which students work 
with multiple representations on a given day, the Connecting Mathematical Representations components 
could receive a rating no higher than 2 for that day. 

7. If a daily set of artefacts contains some material that is about other topics, the rater should include that 
evidence in rating the components in that artefact set, even if that evidence occurs in portions of the lesson 
that are not focused on quadratic functions or equations. For example, if the only “real world” application 
that occurred in a daily artefact set was based on a linear relationship, raters would include that evidence 
and rate the Real-World Connections component as a 2 or 3 (depending on extent of work students are 
doing). 

8. In each jurisdiction, the Master Rater should review local teaching conventions that may apply to artefacts 
and share these understandings with all raters. For example, in England, selected colors (red, amber and 
green) are used to differentiate problems in assignments as basic or challenging, though there is often not a 
written statement accompanying the assignment that make this distinction explicit. In Germany, the prompt 
for students to “justify” is generally interpreted as a request for students to explain “why”, rather than 
“how.” Master Raters should explain such conventions and all raters in a jurisdiction should interpret them 
the same way. 

9. When reviewing pictures of white boards or still images taken from video, raters should assume that the 
work was done by the teacher unless there is specific evidence that it was done by a student. 

10. If the title of an artefact or the header on a page indicates that the lesson is about a specific method or 
approach, assume that ambiguous questions on that page are asking students to use that specific approach. 
For example, if a classroom assignment is titled “solving quadratic equations by completing the square”, and 
then a set of 10 exercises is presented with no specific method indicated, raters should assume that 
students solve by using the method of completing the square.  

11. If the unit assessment covers other topics in addition to quadratic equations or functions (e.g., it is a 
quarterly assessment), only rate those portions of the assessment that relate to quadratic equations and 
functions. 

12. Student work should not be considered if it is private, but it should be included if it is public (shared with a 
group of students or shared with the class). 
 

Refer to TVS Artefact Scoring Manual for examples of artefact materials that would be rated at each of the coding 
levels. 
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Scorability 
 

Review all the materials submitted for a given day and make an overall judgment about whether there is sufficient 

information to rate the lesson or the unit assessment. In almost all cases, the artefact set will contain sufficient 

evidence to rate the lesson or the unit assessment.  

However, there may be a few cases where the information is insufficient to assign any ratings. This is most likely to 

occur on a day when there are no artefacts at all because either the teacher failed to collect artefacts or the files 

were misplaced or miscoded. On rare occasions,  there will be an instance in which only a page or image is present 

and it is impossible to tell how or how much of this material was used in the lesson. 

 

 Yes (1) No (0) 

No artefacts were uploaded or available for the particular instructional day   

Artefacts were uploaded but it is not possible to determine what material was 
used in the lesson or what the nature of the instructional activities were for a 
particular instructional day 

  

Artefact set contains sufficient evidence to rate the lesson   
 

Rating Notes: 

1. Enter 1 (yes) for one of the options, and 0 (no) for the other two. 
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Connecting Mathematical Representations 
The extent to which students are asked to make connections between multiple representations of the 

same mathematical idea. 

1 Low Each mathematical idea is represented in a single manner (e.g. a table, graph, 
diagram or equation) OR multiple representations are present but they never 
connected (e.g., students complete tables in one set of problems, and then solve 
equations in another set of problems). 

2 Medium The teacher or lesson materials makes the connections among multiple 
representations of the same mathematical idea explicit (e.g., teacher produces  
geometric representations of completing the square ; textbook pages show that 
the graph of a quadratic function has the shape of a parabola). 

3 High Students are asked to make connnections among multiple representations of the 
same mathematical idea. Students may be given a mathematical relationship in 
one form and are asked to represent it in other form(s) (e.g., given a function, 
students produce a table and a graph; given a word problem, students are asked 
to produce and solve an equation; given a box folded from a flat piece of paper, 
students are asked to produce a function relating the box’s dimensions to its 
volume); students may be asked to compare and contrast multiple representations 
(e.g., describe how the values of a,b and c relate to features of a function’s graph) 
OR students may be asked to make connections among multiple representations  
(e.g., students must match graphs of parabolas to the corresponding equations).  

The unit assessment that includes quadratic equations will be rated on this component. 

Component Rating Notes. When rating an artefact set for Connecting Mathematical Representations, the 

following should be considered:  

 

1. Representations can include: textual representations (mathematical relationships that are fully 

described in words), symbolic representations (including expressions, functions and equations), 

visual representations (including tables, graphs and diagrams) and physical representations 

(including string, boxes, balls and other physical objects). 

2. Even if teachers or materials provide guidance for students (for example, a table is partially filled in 

and students need to fill in remaining values), if students are responsible for completing a 

representation of a mathematical relationship and connecting it to another, raters should assign a 

rating of (3).  

3. A textual representation has to describe the mathematical relationship fully, not just describe 

context, setting or application. For example, a description that a boy throws a ball into the air, 

followed by an quadratic equation, is not a textual representation of the height of the ball.  

Similarly, a label on a graph, like “quadratic” or “parabola” does not count as a textual 

representation.    
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Explicit Patterns and Generalizations 
The extent to which students are asked to use patterns, or repeated reasoning to understand 

quantitative relationships, make conjectures, make predictions, or derive general methods or rules. 
Generalizations involve deriving rules from a sequence of examples, not starting with a rule and applying 

it a specific case or deriving a rule algebraically. 

1 Low There is no instance in which mathematical patterns or repeated reasoning are 
used to understand quantitative relationships, make conjectures, make 
predictions, or derive general methods or rules. Instead, the lesson involves the 
application of rules and/or repetitive practice of a skill where these repetitions are 
not used to develop a general method or rule (e.g., to solve x2 + bx + c, find two 
factors of c that add up to b; students are given the quadratic formula and told to 
solve a number of equations for x; students factor several quadratic expressions, 
but are not asked to develop a general rule for factoring, students are reminded 
that if ab=0 then either a=0 or b=0 and shown how to use this to solve quadratics 
that can be factored into the product of two terms). Deriving general rules, such 
as the quadratic formula, through a sequency of algebraic steps is not an example 
of generalization based on repeated reasoning. 

2 Medium The teacher or the lesson uses mathematical patterns or repeated reasoning to 
make quantitative relationships, predictions, conjectures, general methods or 
rules explicit; students are not asked to develop or identify the generalizations 
individually (e.g., teacher shows several quadratic functions and parabolas and 
notes that the vertex of the parabola associated with a quadratic equation is 
always located at -b/2a, teacher evaluates the discriminant for several quadratic 
equations and summarizes the values for which a quadratic equation will have 
zero, one or two distinct real solutions).  

3 High Students are asked to use patterns, or repeated reasoning to understand 
quantitative relationships, make conjectures, make predictions, or derive general 
methods or rules. Alternatively, students may be asked to explain why a relevant 
general rule is true or under what conditions it holds true. (e.g., students are 
asked to solve a number of quadratic equations by factoring and then asked to 
develop a method for finding factors based on values of b and c; after solving a 
series of quadratic equations by factoring students are asked if it is always true 
that a quadratic equation has two distinct real solutions). 

The unit assessment that includes quadratic equations will be rated on this component. 

Component Rating Notes. When rating an artefact set for Explicit Patterns And Generalizations, the 

following should be considered:  

 

1. The word “explain” in the context of a problem does not automatically imply a rating of 3. A rating 

of 3 would only be warranted if the explanation must be stated in terms of a generalized principle 

or relationship. 

2. If the teacher or lesson materials lead the class collectively to develop a general statement, this 

should be scored as a 2. 

3. Listing the steps of a method or procedure does not count as generalizing. This includes activities 
where students “fill in the blanks” and provide missing vocabulary in a procedure or algorithm.  
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Real-World Connections 
The extent to which the mathematics being learned is connected to or applied to real-world contexts 
outside of mathematics (including but not limited to students’ experiences), and the features of the 

context are incorporated into the activity (i.e., the connection is relevant to solving the problem). 

1 Low There are no connections between the mathematics and other contexts, including 
students’ life experiences.  

2 Medium Some of the mathematics in the lesson is set in a real-world context, but the 
context is unnecessary to carry out the activity OR the model that connects 
mathematics to a real world situation is given to students (e.g., students are given 
an equation that describes the height of a cannon ball shot into the air as a 
function of time and are asked to figure out when the cannon ball is at its 
maximum height).   

3 High The students have to figure out how to connect or apply mathematics to a real-
world context. The students may be asked to develop a mathematical model that is 
appropriate to a situation (e.g., students are asked to figure out how to fold a 
paper into a box with a specified volume), or the student may be asked to explain 
mathematical relatiosnhips using contextual information (e.g., students are asked 
whether solutions are reasonable within the parameters of the problem, or to 
interpret features of a model or graph within a specific real-world context). 

The unit assessment that includes quadratic equations will be rated on this component. 

Component Rating Notes. When rating an artefact set for Real-World Connections, the following should be 

considered:  

 

1. Raters should not judge the reasonableness or authenticity of the context, just whether there is a 

connection to a real-world event, situation, or activity. 

2. If the teacher or lesson materials lead the class to develop collaboratively a mathematical model in 

a real world context, the artefact set should be scored as a 2. 

3. Note: questions related to properties of geometric shapes (e.g., rectangle, square) are not 

considered to be real life situations unless the shapes occur in the form of fences, paths, 

enclosures, etc. 
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Asking For Explanations 
The extent to which students are asked to explain or justify their thinking about mathematical 

procedures and concepts. Students may be asked to explain their mathematical processes or ideas, to 
describe mathematical relationships, or to develop arguments that justify why processes work, why 

expressions are equivalent, why mathematical relationships are true, or why quantitative reasoning is 
justified or valid. 

1 Low Students may be asked to recall facts or definitions or to follow algorithms, but 
they are not asked for explanations of how or why mathematical procedures work, 
expressions are equivalent, mathematical relationships are true, or quantitative 
reasoning is justified or valid. 

2 Medium Students are asked to communicate their mathematical thinking by either 
explaining  how to perform procedures, describing how one thing is related to 
another OR justifying why procedures work or are effective for a given situation. 
For example, students might be asked to describe the sequence of steps they used 
to complete the square, to “show your work,” to describe how the shape of a 
graph is related to the coefficients of a quadratic function, to explain why 
expressions are equivalent, or asked to explain why completing the square is a 
more efficient procedure for solving a given quadratic equation.  

3 High Students are asked to communicate their mathematical thinking by explaining how 
to perform procedures or how mathematical features are related AND justifying 
why procedures work or are effective for a given situation (e.g., student are asked 
to solve a quadratic equation and describe what method they used and why they 
used that particular method).  

The unit assessment that includes quadratic equations will be rated on this component. 

Component Rating Notes. When rating an artefact set for Asking For Explanations, the following should be 

considered:  

 

1. It can be difficult to know what is expected based soley on the artefacts. If the materials ask 

students to “explain your answer,” and there is no further clarification of the meaning of “explain,” 

the artefacts should be rated as medium (2). 

2. Students may be asked to “justify” something. If no other clarifying information about meaning of 

“justify” exists, the artefacts should also be rated as medium (2). 

3. Fill in the blank style questions, where students are asked to provide information about steps in a 

procedure, algorithm or process, should be treated as how questions.  

4. In order to receive a rating of 3, it is not necessary for students to explain both how and why in the 

context of a single task or problem—it is sufficient for students to be asked for both how and why 

explanations on different problems or activities during the same lesson. 
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Using Multiple Mathematical Methods 
The extent to which students are asked to use more than one method or approach to complete a single 
mathematical task or activity (or a set of similar tasks or activities) and to understand the relationships 

between different methods.  

1 Low Students are not asked to use more than one mathematical method or approach 
to complete a task or activity or a set of similar tasks or activities. The teacher or 
the materials specify the approach to be used in a given case, or the approach to 
be used is evident based on other instructional materials (e.g., students are given 
worksheet that says “solve the following quadratic equations by factorization, 
“…solve the next set by completing the square”; or there is a worked example that 
leads in to a set of similar problems that can be solved using the same method). 

2 Medium Students may use different methods to complete a task or activity or a set of tasks 
or activities (e.g., students are given worksheet that says “solve the following 
quadratic equations” followed by a mixed set of quadratic equations that are most 
efficiently solved using different methods; students are given one or more word 
problems that could be solved using more than one method).  

3 High Students are required to use more than one mathematical method to complete a 
task or activity or a set of similar tasks or activities. OR students are asked to 
compare and contrast different approaches (e.g., Students are given a quadratic 
equation and are asked to solve it using different methods).  

The unit assessment that includes quadratic equations will be rated on this component. 

Component Rating Notes. When rating an artefact set for Mutliple Mathematical Methods, the following 

should be considered:  

 

1. If the title of an artefact or the header on a page indicates that the lesson is about a specific 

method or approach, assume that problems on that page that do not have instructions to use 

another approach are asking students to use that approach. For example, if a classroom assignment 

is titled “solving quadratic equations by completing the square”, and then a set of 10 exercises is 

presented with no specific method indicated, raters should assume that students solve by using the 

method of completing the square.  

2. If the context of the problem clearly implies a specific method to be used, raters should infer the 

method from the problem set up.  

3. Do not count non-mathematical strategies (including trying all four options in a multiple-choice 

problem) as a mathematical method. 

4. Comparing solutions or answers is not evidence that students compare or contrast methods or 

strategies.  

5. If a student is required to solve a problem graphically and analytically, the set should be rated as 

high (3).  

6. Assume that word problems can always be solved using multiple methods or approaches, unless 

there are instructions in the problem that a specific approach should be used. 

Explicit  Learning Goals 
The extent to which the teacher has explicit mathematical learning goals for students. 

1 Low There are no explicitly stated topics or learning goals for the lesson.   
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2 Medium Lesson plans (and other materials) describe topics to be covered or activities to be 
done, but do not state learning goals for students (e.g., the lesson plan calls for 
demonstrating the relationship between area of square and factors of quadratic, a 
picture shows that the teacher has written main topics for the day on the board, a 
worksheet is labeled “completing the square”).   

3 High Lesson plans (and other materials) describe specific learning objectives for student 
as well as other aspects of the lesson such as topics to be covered and activities to 
be undertaken. In order to be rated as high, objectives must be framed with 
specific reference to student learning, mastery, or understanding.   

 

Component Rating Notes. When rating an artefact set for Explicit Learning Goals, the following should be 

considered:  

 

1. Do not infer plans or objectives if they are not stated explicitly.  

2. Do not count objectives related to students attitudes or dispositions (e.g., resilience in problem 

solving, enjoyment of mathematics.) 

3. Do not infer lesson objectives based on the sequence of activities or other features of the artefacts. 

4. In order to be rated as high, objectives must be framed with specific reference to student learning, 

mastery, or understanding. (The word “student” does not necessarily have to appear, but there 

should be an explicit statement of an objective or learnjong goal that applies to students. For 

example, “students will be able to solve quadratic equations by completing the square”; “students 

will be able to pick the most efficient method for solving a quadratic equation depending on the 

values of coefficients a, b and c”; “students will understand the relationship between the features 

of a parabola and the equation that describes it”; “objective: understanding why some quadratic 

equations have no solutions in the real numbers”.) 
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Addressing Diverse Student Learning Needs 
The extent to which the artefacts reveal planned variation in lesson content based on students’ learning 
needs (e.g., their knowledge of prerequisite skills, language fluency, or special needs). This might include 

opportunities for students to choose different activities that are appropriate for their learning needs. 

1 Low There is no planned variation in content based on students’ ability levels or 
individual learning needs.  

2 Medium The mathematical content of activities is changed or modified based on a student’s 
mathematical performance level. Either content is differentiated for students who 
learn more quickly, allowing them to attempt more advanced content OR content 
is differentiated for students who are having difficulty, providing them with 
support or alternative ways to learn the content. For example, the lesson may be 
about factoring quadratics with a leading coefficient of 1, and the teacher has 
provided additional opportunities for some student to try factoring quadratics with 
other integer-valued leading coefficients. OR, the lesson plan sets aside time for 
students who do not learn the material the first time it is presented to review 
prerequisite skills and concepts.   

3 High The lesson provides both reinforcement and advancement options for students 
who can benefit from them. 

 

Component Rating Notes. When rating an artefact set for Addressing Diverse Student Learning Needs, the 

following should be considered:  

1. Problems or activities that are provided for some students and labeled as “challenging” or 

“challenges” should be counted as advanced options for students who have mastered the content. 

Problems or activities that are labelled as “optional” or “additional” should not be counted as 

advanced options or as reinforcement options. 
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Opportunities To Practice A Skill Or Procedure 
The extent to which the lesson provides students with opportunities to develop fluency with specific 

mathematical skills or procedures through practice or repetition. 

1 Low The lesson does not give students opportunities to repeat and develop fluency 
with specific mathematical skills or procedures. There are no opportunities to 
apply skills repeatedly or practice procedures. 

2 Medium The lesson provides students with up to five opportunities to repeat and develop 
fluency with the same mathematical skills or procedures (e.g., the handout 
includes three problems under the heading “solve by factorization”).  

3 High The lesson provides students with more than five opportunities to repeat and 
develop fluency with specific mathematical skills or procedures (e.g., the 
homework says “factor these equations” followed by 10 equations; the plan for 
the lesson includes a 10 minute block titled “practice on your own”).  

 

Component Rating Notes. When rating an artefact set for Opportunities To Practice A Skill Or Procedure, 

the following should be considered:  

 

1. Skills and procedures include: solving quadratic equations by completing the square, solving 

quadratic equations by factorizing, solving quadratic equations by using the quadratic formula, 

solving quadratic equations by finding roots in a graphical representation, factoring expressions, 

plotting quadratic functions, transforming graphs of quadratic functions, examining the relationship 

between the value of the discriminant and the number of solutions to a quadratic equation, 

applying quadratic formulas and equations to real life situations, selecting and applying an 

appropriate method to solve quadratic equations in a heterogenous set of quadratic equations 

2. Assign a rating of 2 if it is clear that students have been assigned problems to solve but it is not 

clear what type of problems or how many (e.g., there is reference to a homework assignment but 

no copy of the problems).   

3. Repeated practice that occurs during the lesson counts toward this component, i.e., if classroom 

activities asks students to repeat a mathematical skill or procedure multiple times, those 

repetitions should be considered in rating this component. 
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Technology For Understanding 
The extent to which students are given opportunities to use dynamic computerized learning tools as part 

of their mathematics lessons to make and test conjectures, look for patterns, and develop 
understanding of mathematical concepts and relationships. 

1 Low The lesson does not use technology, or it uses technology only to make 
communication more efficient (e.g., students view projected slides). 

2 Medium The lesson uses technology as a tool to make computation or graphing more 
efficient (e.g., calculators), to reinforce teaching (e.g., internet instructional 
videos), for practice, assessment or feedback to the teacher (e.g., online practice 
problems, quizes and/or reporting), or for checking correctness (e.g., students are 
told to use a calculator to confirm their solutions). 

3 High The lesson uses technology to explore mathematical relationships and extend 
students’ understanding (e.g., dynamic graphing tools, interactive data collection 
and modeling tools).  
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Encourage Student Self-Evaluation 
The extent to which students are asked to assess their own understanding of the content that was 

studied or to reflect on their own learning of the content. 

1 Low Students are not asked to assess their own understanding of the content that was 
covered in the lesson or to reflect on their own learning of the content. 

2 Medium Students are asked to assess their own understanding of the content, but only in 
broad, general terms (e.g., “how confident are you about your understanding of 
this topic?”).  

3 High Students are asked to assess their understanding of the content in detailed, specific 
terms (e.g., “Rate your understanding of each of the following skills, procedures, or 
relationships,” “Explain the things you learned in this lesson.” “List the things you 
do not understand about today’s lesson”).  

  

Component Rating Notes. When rating an artefact set for Encourage Student Self-Evaluation, the following 

should be considered:  

 

1. Evidence might be found in the lesson plan as well as the daily materials, such as self-assessment 

checklists or reflective questions for students. 

2. Tests and quizzes do not necessarily constitute self-evaluation; student must be asked to document 

or reflect on their understanding. 

3. The self-assessment must apply to all students (not just a small group) 

4. The self-assessment must ask for a judgment about a student’s own learning, not a general 

“discussion” of the lesson, a summary of the contents of the lesson, or a comparison of solutions 

with other students. 
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Subtopic Coverage 
Do the artefacts for the day contain evidence that the following topics were covered:  Yes 

(1) 
No 
(0) 

Solving quadratic equations by completing the square (i.e., adding or subtracting a constant from 
both sides so that one side is a squared linear term and the other is a real number) 

  

Solving quadratic equations by factorizing (i.e., decomposing the complete or incomplete 
quadratic into the product of two linear terms)  

  

Deriving the quadratic formula or solving quadratic equations by using the quadratic formula 
(substituting the values of a, b and c into the formula and computing the values of x) 

  

Solving quadratic equations by finding roots in a graphical representation (graphing the equation 
and identifying the values of x where the graph intersects the y-axis, i.e., the value is zero) 

  

Factoring expressions (engaging in algebraic manipulations to simply higher order polynomials 
whether or not a quadratic equation is solved in the process) (Note: this does not include 
multiplying linear terms to yield quadratic or higher-order expressions or polynomials.) 

  

Discussing different cases of ax2+bx+c=0 depending on values of a, b, c (e.g., which strategy is best 
for solving different complete and incomplete quadratic equations) 

  

Exploring quadratic functions (defining quadratic functions, plotting and transforming the graphs 
of quadratic functions, etc.)  

  

Examining relationship between the value of the discriminant and the number of solutions to a 
quadratic equation (Note: It is not necessary to use the word “discriminant”; linking the number 
of solutions to the value of [b2-4ac] is sufficient.) 

  

Applying mathematics to real life situations (Note: questions related to properties of geometric 
shapes are not considered to be real life situations unless the shapes occur in the form of fences, 
paths, enclosures, etc.) 

  

 

Rating Notes: Mark 1 (yes) or 0 (no) for each subtopic.  

1. There is some overlap among these subtopics. Specifically if an artefact set is rated 1 on “solving 

quadratic equations by factorizing” it should also be rated 1 on “factoring expressions,” but the opposite is 

not necessarily true. 

2. Similarly, if an artefact set is rated 1 on “solving quadratic equations by completing the square” it should 

also be rated 1 on “factoring expressions,” but the opposites are not necessarily true.  

3. Artefact sets that are rated as 2 or 3 on the component “Real-World Connections” should be rated a 1 

on the sub-topic “applying mathematics to real life situations.”  A rating of 1 on that component should 

match a rating of 0 on this subtopic. 
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Accuracy Of Materials 
The accuracy of mathematics in the lesson materials 

1 Inaccurate The materials contain major mathematical errors (i.e., problems are worked out 
during the lesson or in the materials but the solution is incorrect, terms are defined 
incorrectly, or two non-equivalent mathematical terms are equated) 

2 Accurate The mathematics in lesson materials is accurate  

  

Component Rating Notes. When rating an artefact set for Accuracy of Materials, the following should be 

considered:  

 

1. Only three kinds of errors are considered as major. These include problems that are worked out 

incorrectly during the lesson (i.e., the solution is incorrect), terms that are defined incorrectly, or 

the equating of two non-equivalent mathematical terms.  

2. Solving problems incorrectly means that the problem is worked out (with the steps shown) during 

the lesson or in the materials and solution provided is not correct. For example, a question asks for 

a factorization, the factors are derived during the lesson, and the factorization is incorrect.  

Similarly, if a question asks for the solutions to a quadratic equation, and the problem is solved but 

only one of two solutions is given, that is incorrect. 

3. Do not count a solution as wrong if it is numerically correct, but no units are provided.  

4. If a problem is presented and the wrong answer is given, it should not be counted as an error 

unless the problem is worked through during the lesson. The rater does not have to solve every 

problem to make sure the answers are correct; only review answers if the solution steps are shown 

during the lesson. 

5. Do not take the time to solve every multiple choice problem to confirm that the correct solution is 

present.  

6. By a “definition,” we mean a statement whose purpose is to explain the meaning of a term. For 

example, if the following appeared in an artefact: “A function is a relationship between an input 

and an output” this would be considered a major error because the purpose of the statement is to 

provide a definition of a function, but it is not a correct definition:--It does not specify that each 

element of the doman can only be mapped to one element of the range. Similarly, if the following 

appeared in an artefact, “A quadratic expression is a mathematical expression that can be written 

in the form ax2+bx+c”, this would be a major error--the purpose of the statement is to define 

quadratic exprerssions, but it does not indicate that “a” must not equal 0.  

7. However, not every mathematical statement is intended to be a definition. If an artefact contains a 

general expression as part of the development of the lesson, the entire set of conditions under 

which that general expression is true does not always need to be provided. For example, if the 

following phrase appeared in an artefact, “Consider the quadratic expression ax2+bx+c, “ this would 

not count as a major error, even though it is lacking the statement that “a” cannot equal 0, because 

the purpose of this statement is not to explain the meaning for a term.    

8. Simplifications for the sake of modeling (e.g, referring to catenary curves as parabolic) should not 

be counted a major error.  

9. Equating two non-equivalent terms means that the left-hand and right-hand sides of an equation 

are not equivalent. For example, if a quadratic expression is factorized into the product of two 
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linear binomial expressions, but the multiplication of these two linear expressions does not yield 

the quadratic expression provided, this would be a major mathematical error.  

 


