Principles of Mathematics Grade 10: Patterns and Relations
An Item-Level Analysis (Provincial Level)

British Columbia All schools June/ 2006

Provincial Principles of Mathematics 10 Item-Level Response Reports include data for all BC students who wrote the exam in
June 2006 (about 26,450 students). Both public and independent schools are included. The Principles of Mathematics 10 June
2006 provincial Item-Level Response Report displays the proportion of students who made errors on each exam item (MC, MT
or TF) of this specific curriculum organizer —Patterns and Relations. A description of the misconception is given when more than
20% of students selected the incorrect response.

Click here to view the Prescribed Learning Outcomes

A 16 TF Cc4 4587 6 N/A
A 17 MC c1 4584 14 N/A
A 18 MC c1 4540 31 *

e Students correctly found the number of items in
the nth row but did not find the sum of the items.

A 19 MC 2 4550 84 e Students could not correctly find an expression
for the number of items in the nth row.
¢ When interpreting a graph, students incorrectly
A 21 MC C13 4585 35 believed that children born with zero height.
e Students correctly correlated the data to a graph.
A 22 MC C19 4584 4 Students did not understand the concept of a

direct variation.



http://media.edudata.ca/media/apps/math10/plo/2006_Math_10_PLO.pdf
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Student incorrectly found the range of the
graphs.

Students correctly found the domain of the data
but incorrectly noticed that the second graph has
an arrowhead pointing down which would make
its range all real values.

Students could not relate the slope of a graph to
its equation.

Students did not understand the difference
between a linear relationship and a quadratic
relationship.

*

Students did not understand function notation
and incorrectly added the two x values together.

b 3

b 3

Students properly graphed the line x = 4 but
gave the range instead of the domain.

*
*
*

*

Student incorrectly chose the sign of the factors.

Students incorrectly multiplied a binomial by a
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trinomial.

*

*

Students incorrectly added the numerators
without finding a common denominator.

Students used a common denominator on the
first two rational expressions, but not on the
constant term.

Students did not correctly factor the trinomial or
found that all three non permissible values are
equal but counted them more than once.

Students properly extracted a common factor of x
and concluded that one non-permissible value is
0. Students incorrectly found the exponent on x
in the second factor as x "C 4 instead of x
squared minus four.

Students incorrectly combined the quotient with
the remainder.

Students added when doing polynomial division
instead of subtracting.

Students made a subtraction mistake when doing
polynomial division.

Students were not able to find the common ration
of 2x + 6.
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Students gave the value of the last term of an
arithmetic series, rather than the tn term.

When asked to find the common ratio of a
geometric series, students divided each term by
the common ratio instead of multiplying.

*
*
*

*

Students did not understand the difference
between discrete and continuous domains.

Students were not able to use data points to
obtain the equation of a line.

Students did not know how to find the value of a
function for a given x value.

*

*

Students were not able to find the range of a
vertical line given its x-intercept and incorrectly
gave the domain of the data.

Students did not distribute the negative sign
when expanding and simplifying an algebraic
expression.
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*

Students were not able to factor a trinomial that
contained a common factor.

Students were not able to factor a difference of
perfect squares.

Students were not able to identify the remainder
from the division statement.

Students were not able to properly expand and
simplify an expression involving the squares of
binomials.

Students incorrectly factor a trinomial with and
without a leading coefficient.

*

Students incorrectly factored trinomials.

When simplifying a rational expression, students
combined numerators without a common
denominator.

When simplifying a rational expression, students
found a common denominator but did not
distribute the negative sign.

Students were not able to multiply to eliminate
fractions when solving an equation.
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In a given sequence, students did not recognize
that there was a common ratio instead of a
common difference.

*

*

Students correctly calculated the common
difference of an arithmetic sequence but made an
error in obtaining the first term.

Students chose an incorrect graph because they
believed that the number of hours of daylight
increases at first, reaches a maximum and then
decreases.

Students correctly squared the binomial when
evaluating a function but only distributed the
coefficient to the first term.

Students were not able to correctly evaluate a
function which involved squaring a binomial.

Students substituted the given value of the
function in for x instead of y and then multiplied
instead of adding.

Students substituted the given value of the
function in for x instead of y.
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*

Student found the y-intercept instead of the
slope.

Students found the slope of a vertical line instead
of a horizontal line.

N/A
N/A
N/A
N/A

*

Students incorrectly factored a difference of
perfect squares by dividing the second term by
two instead of square rooting it.

Students were unable to identify a binomial factor
because they made an error in expanding,
simplifying and factoring a polynomial expression.

Students incorrectly believed that a non-
permissible value was one that caused the
numerator to simplify to zero.

Students were unable to find non-permissible
values for a polynomial expression.

*
*

*

Students made an error in simplifying an
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equation involving rational expressions or did not
understand the concept of restricted values of the
solution in a rational equation.

N/A

*x
*x

*

N/A

Students correctly deduced a graph as not being
a function but could not determine whether a set
of points describes a function.

Students correctly deduced a graph as not being
a function but could not graph a quadratic
relationship to determine if it is a function.

Students found the y intercept instead of the x
intercept.

*

Students gave the y intercept instead of the slope
of a horizontal line.

Students mixed up the slope of a horizontal line
with a vertical line.

Students were unable to properly square a
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binomial, expand and then simplify.

*

*

N/A
N/A

*

Students made an error when evaluating an
expression for a given value or did not
understand the condition which for which an
expression is undefined.

N/A

Students made errors in simplifying an equation
which involved subtracting rational expressions.

*

*

Students made an error while factoring a
trinomial and did not understand how to find a
common denominator in a rational expression.

Students subtracted the rational expression
instead of adding.
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Students were unable to determine that not
enough information was given to find the sums of
two arithmetic series.

Students did not understand the concept of
partial and direct relationships.

*

Students did not recognize the equation of a
parabola and realize that it was not a function.

Students were not able to determine that a
vertical line does not represent a function.

Students did not understand function notation.

When interpreting the function notation, students
mixed up the x and y axes.
b 3

Students did not understand function notation
and multiplied instead of substituting for the
variable.

Students found the correct y intercept, but
interchanged the rise and the run of the slope.

Students mixed up the equation of a vertical line
with a horizontal line.

N/A
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Students made a sign error while factoring a
trinomial with two variables and leading
coefficient.

Students made a sign error while factoring a
difference of squares with multiple steps.

Students were unable to factor a difference of
squares with multiple steps and did not correctly
distribute a negative when simplifying.

N/A

*

When simplifying a rational expression, students
made a sign error when factoring a trinomial with
a leading coefficient.

*

Students used a common numerator instead of
denominator when adding fractions with variables
in the numerators.

*

When finding the area of the shaded portion of a
circle, students found the radius of the whole
circle and incorrectly expressed its area by not
squaring the radius.

When finding the area of the shaded portion of a
circle, students were unable to find the area of
the un-shaded circle and subtract it from the
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larger circle.

*

Students were not able to determine that there is
a common difference between the terms of a
given sequence.

Students gave the value of the last term of an
arithmetic series, rather than the tn term.

*
*
*

N/A

*

Students did not understand the difference
between discrete and continuous domains.

Students were not able to use data points to
obtain the equation of a line.

Students did not know how to find the value of a
function for a given x value.

*

*

Students were not able to find the range of a
vertical line given its x-intercept and incorrectly
gave the domain of the data.

N/A
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*

Students incorrectly factored a difference of
perfect squares by dividing the second term by
two instead of square rooting it.

Students were unable to identify a binomial factor
because they made an error in expanding,
simplifying and factoring a polynomial expression.

*

Students were unable to find non-permissible
values for a polynomial expression.

*
*

*

Students made an error in simplifying an
equation involving rational expressions or did not
understand the concept of restricted values of the
solution in a rational equation.

Note: "*" indicates that there was no specific curricular aspect that needed attention; 'N/A'" indicates that there were fewer than 20% of the students
who incorrectly answered the item, hence, no curricular note is reported.



