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Abstract

This article presents the main results of the
investigation Curriculum Characterisation Assessed in
Sixth Grade Mathematics: Guidelines for the Initial and
Continuous Training of Teachers, which aims to describe
and analyse what is being evaluated in sixth
grade mathematics and how, in the region of Valparaiso,
Chile. A total of 103 written mathematic tests conducive
to grading from 27 educational institutions were analysed.
A group of codes refers to both the formal aspects and
mathematical contents,while mathematical
skills were applied to these tests and respective questions
(2,516). Researchers conclude students are mainly
required to provide close and unique answers, which
evaluate the memorization and solution of exercises in a
mechanical way, and the coverage level of the curriculum
prescribed by the Ministry of Education is low, where
most mathematical contents and abilities are below the
sixth grade level.

Resumen

Este articulo pretende dar cuenta de los principales
resultados de la investigacion denominadaCaracterizacion
del curriculum evaluado en sexto afio bésico en
matematica: orientaciones para la formacién inicial y
continua de profesores y profesoras, cuyo objetivo
principal fue describir y analizar lo que se eval(a y como
se evalla en matematica en dicho nivel en la region de
Valparaiso, Chile. Se analizaron 103 pruebas escritas de
matematica conducentes a calificacién, pertenecientes a
27 establecimientos educacionales. A dichas pruebas, y a
sus respectivas 2516 preguntas, se les aplicéd un conjunto
de cddigos referido tanto a aspectos formales como de
contenidos y habilidades matematicas. Se concluye que
mayoritariamente se demanda del estudiante una respuesta
cerrada, Unica, en que se evallGa la memorizacién y
resolucién de ejercicios de forma mecanica, y que el nivel
de cobertura del curriculum prescrito por el Ministerio de
Educacion es bajo, encontrandose muchos contenidos y
habilidades matematicas de niveles inferiores al sexto
bésico.

Keywords
Assessment of learning, mathematics, assessment impact,
written tests, grading

Descriptores
Evaluacion del aprendizaje, matematica, impacto de la
evaluacidn, pruebas escritas, calificacion.

Learning assessment can affect students in
different ways, influencing their self-esteem,

teaching might, since it sends powerful
messages about the discipline being evaluated

their motivation for learning, and their due to it being an intermediate that gives
attitudes towards the teacher. Particularly, relevance to and emphasizes certain
affecting learning, even more so than how
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knowledge, abilities, and attitudes more so
than other means.

In this respect, it is important to point out that
different methods of assessment stimulate
students towards respective manners of
preparing their studies, and as such committing
to knowledge through those means, as well as
promoting different perceptions about their own
capacities. The strategies of each depend on
factors such as interest in the subject, the nature
of the academic motivation, and the student’s
perceptions of what is to be expected in their
evaluations. In addition, the distinctive
interrogative styles of each professor require
different responses and, just as with knowledge,
these are not independent of the particular
manner with which the teacher teaches in class,
nor independent of their style of assessment.

Many studies have concluded that, for
students, assessment is the clearest and most
direct way of knowing the authentic intentions
of their professors; that is, assessment gives
significance to the curriculum (Gulikers,
Bastiaens, Kirschner & Kester, 2006; Entwistle,
2000; Gofii, 2000; Scouller, 1998; Thompsom
& Falchikov, 1998). In other words, any subject
learned, but not evaluated, is developed with
difficulty, since the students shift their attention
and efforts towards those contents and abilities
that are objects of evaluation.

The most important findings on the influence
of assessment point out, first, the value of
formative evaluation in improving student
learning throughout different levels of
scholastics, with special emphasis on feedback,
regardless of the form the latter takes (Black &
Wiliam, 1998). Second, Crooks (1988) in his
work on formal and informal evaluation,
highlights that influence can be positive in the
short, medium, and long terms, given certain
conditions, and can aid the student in focusing
their efforts on that which is most important, in
monitoring their own progress and developing
self-assessment skills, in motivating them to
learning, in developing study strategies, and
even with perceptions on their own abilities and
on future success or failures.

Another important cluster of research puts an
emphasis on the relationship between the
characteristics of the evaluation perceived by
students and their learning approaches. This
research establishes that the means of
assessment influence the manner in which
studies are focused, and, therefore, in learning
development. Specifically, evaluation
procedures  which are  perceived as
inappropriate by students tend to build in them
superficial learning goals (Struyven, Dochy &
Janssens, 2005). For example, Scouller (1998),
in a quantitative study, found significant
differences in student perceptions on two

different types of written exams, and
established that students might employ
superficial focuses when preparing for a

multiple choice test, and a focus with more
depth when preparing for a written essay, since
this latter promotes a more appropriate learning
context in which the students must show higher
level communicative skills.

Some authors state that, in an ideal scenario
and when faced with an evaluative task or
question, students put a large repertoire of
different types of knowledge and ability into
play and interact with the form and content of
the task or question, as according to the needs
the response requires (Shavelson, Ruiz-Primo,
Li, & Cuauhtemoc, 2003; Camilloni, Basabe &
Feeney, 2009). However, well-aware of the
fundamental importance these hold for their
present and future lives, students begin to
develop survival strategies relating to grades
early, and more specifically of how to correctly
respond to assessment procedures. Tang (1994)
calls this adaptive effect backwash, which
many assessment tasks and their different
requirement levels can produce in students; the
study concludes that one of the consequences is
the search for clues which can allow them to
obtain a better score.

The influence of assessment procedures on
learning

Technically, an assessment procedure is any
means by which information relating to student
learning is collected. The subsequent analysis
of that information, starting with contrasting
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them with assessment criteria, allows for a
judgment of both learning and teaching quality,
and further allows for making founded
decisions (Himmel, Olivares, and Zabalza,
1999). Nonetheless, any discussion on the
assessment procedure cannot be carried out by
solely taking into account with a technical point
of view. Considering that the stages of design,
construction, application, and subsequent
correction are loaded with subjectivity.

As such, the form in which a professor
presents tasks or questions to their students, the
content of the disciplines that they evaluate, the
format of assessment chosen, and even the
weight and grading scale (if it has been decided
to use one), do not constitute neutral or empty
elements; rather, they are intimately related to
beliefs about their students, the field they teach,
learning, teaching in general, and assessments
in particular. At the same time, students
compare themselves to assessment processes
from their own perspectives, which have been
constructed over their scholastic careers.

Written exams seem to be the most frequently
applied format for assessment in the humanities
and scientific fields in many countries (Barbera,
2002). In Chile, written tests used in
assessment are generally constructed and
applied by the teachers themselves, a situation
that could be considered advantageous, since
there are more possibilities for keeping
coherence between what is taught and what is
evaluated (instructional validity). That said, the
most utilized types of testing are either
objective-style or questionnaires, with close or
semi-closed questions, marked by what might
be called a more or less traditional assessment,
and have technical orientations, all of which
lead to a qualitative gap between the general
concepts in the curriculum and their concrete
evaluative practices (Barbera, 2002).

Specifically, in the area of mathematics, there
is a tendency to design written tests with
questions that go from “easier” to “more
difficult,” that is, to put them in ascending order
according to the level of cognitive requirement.
For example, the first questions refer to aspects
that are learned by memorization, then those for

which calculations must be performed, and
finally questions that look for applications,
commonly known as “problems” (Yarfiez,
Castro, Castillo, Catalan & Gonzélez, 2008).

At the Latin American level, the research
conducted by Beatriz Picaroni, in classrooms
from K-8 on different areas of discipline in
eight countries, characterizes mathematics
assessment processes as a set of tasks
associated with the recognition of some names
and characteristics, especially in geometry, and
any application is more of a mechanical
exercise for meaning, not unlike an isolated
calculation without real context. This situation
lowers the possibility that the children are able
to re-assign their knowledge into different
situations and adapt them to new needs
(Picaroni & Loureiro, 2010).

In the same way, research in Spain with
students and teachers from either elementary or
high school settings, Remesal (2006) concluded
that teachers consider, for the most part, the
focus of mathematic learning assessments
should be on the final result, according to
prevailing thought of mathematics as exact
science. The largest numbers sustaining this
conception were grade-school teachers. In
particular, a large percentage of these teachers
work with mathematical problems with a
narrative structure of the type “information-
question that relates to information,” followed
by other activities called problems (but which
actually correspond directly to direct question
structures). Notably, there is a total lack of
complex tasks, little defined and wide enough
in that the student must formulate the situation
in order to interrelate their mathematical
knowledge with that from other disciplines.

Research problem

The cited research above gives evidence that
written tests, such as those used in practice, are
limited to showing preference towards memory
learning. These tests do not consider that, in
order for knowledge to be used, it needs to be
conceptually interrelated, since this is the form
in which knowledge is structured, instead of
demanding the student relate their knowledge
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with neither previous learning nor aspects of
real life. Finally, these tests affect student
conceptions on the nature of knowledge in a
given discipline, and the form in which it is
constructed.

Given the importance and effects that learning
assessment can have, particularly in the area of
mathematics (in  which this process is
preferentially performed through written tests),
descriptive research was designed in order to
characterize the curriculum being evaluated,
and the form in which it is assessed, for sixth
grade mathematics in educational institutions in
the region of Valparaiso, Chile. Specific
objectives proposed were, first, to analyze the
contents and abilities that are being assessed
and given marks through written evaluation
processes; second, to determine and analyze the
degree of coherence between the curriculum
suggested by the Ministry of Education and the
curriculum evaluated; and finally, determine
and analyze the forms in which mathematic
learning is evaluated and graded through
written assessment procedures.

The area of mathematics was chosen since the
abilities involved, such as resolving problems,
representations, modeling, arguing, and
communicating all have an important role in the
acquisition of new skills, construction of
learning in different disciplines, and in the
application of knowledge to resolve problems
in mathematics (routine or not) and other areas
(Ministerio de Educacién, Marco Curricular
2011). It was then decided to develop this
study at the final grade level of General
Elementary Education due to the fact that it is
the level in which a stage of formal education
culminates and, as such, the students should be
able to achieve all the learning objectives
expected of them for all basic requirements in
the sector of mathematical education.

Methods

Population and Sampling

Documents, as object of research in this
project, were formally defined as: the
procedures of written assessment, or written

tests, in their totality of formats and reach,
designed and applied by teachers from different
establishments in the Valparaiso region that are
used to collect information about 6" grade
student learning in mathematics, and are used
for grading purposes.

Although sampling had to be done on the
documents, this could not be undertaken since
the total population of written tests was not
known. For this reason, it was decided that the
6" grade course would be the sampling unit
from which written tests would be selected. To
understand the number of 6" grade courses in
the region, the list of schools from the Ministry
of Education website!!, which mentioned a
total of 883, was taken as the number for the
original population.

The definite population number was
constructed as the following criteria were
applied: First, the project was to work only
with simple 6™ grade courses, that is, any
courses from juvenile correction facilities,
establishments for specially-capable children,
children’s homes, remedial studies, or adult
education were excluded; second, courses from
rural educational establishments were excluded,
as well as those located in island regions (such
as Easter Island), since these include
logistically non-feasible contexts for the
resources available for this research.

Previously stated groups were discarded from
the study, and in light of the respective courses,
there was a population of 791 6" grade courses.
Considering a confidence level of 95%, an error
of 5%, a proportion of p = 0.1 (and its
complement, 1 — p = 0.9), we obtained a global
sample of 122 courses.

From these 122 courses, written tests that lead
to grading and applied during the 1% semester
of mathematics were solicited. Considering
that each teacher would give, on average, four
written tests per semester, the definitive sample
was calculated as 488.

The design for the selection corresponded to a
stratified two-stage cluster sampling. The
defined strata correspond, in turn, to a division
of policy among the six provinces in Valparaiso
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(Los Andes, Petorca, Quillota, San Antonio,
San Felipe, and Marga Marga). Table 1 shows
the number of courses or sample units selected
by strata, each of which is proportionally
represented.

Table 1. Distribution of courses per province

Strata (Provinces) Number of curses

Valparaiso 59
Los Andes 4
Petorca 6
Quillota 13
San Antonio 10
San Felipe 9
Marga Marga 21
Total 122

In order to select the courses, an Excel
database was created to show the strata
(provinces), the schools, and the number of
sixth grade courses in each of them. With the
support of a statistical program, a random
selection followed.

Procedure

In the first place, contact was made with the
education establishments whose courses had
been selected for the sample. Authorization
was solicited from the principals and
subsequently from the sixth grade mathematics
teachers, and as such the tests applied and
grades therefrom were obtained for the first
semester of 2012. The teachers were asked to
sign a consent form as well as to provide
information about their teaching qualifications
and the curricular framework used (Bases
Curriculares 2012, Ajuste Curricular Revisado
2011, or both).

Some difficulties were present in collecting
the written tests, with the principle problem
being that many educational establishments did
not wish to participate; to a lesser degree, some
teachers committed to participating, but did not
send their tests as promised, while others
submitted only some tests and some not all. In
these cases, replacement schools were sought
out through the same random selection
procedure mentioned above — this being said,
the difficulties continued.

In practice, a total of 103 written tests were
obtained, sourced from 27 different educational
establishments. Although the number was less
than originally defined, the lack of variability
within the tests suggested that new information
would not substantially change the findings.

For analysis of the collected documents, a
codebook was constructed, that is, a set of
previously defined classifications whose
descriptions included the definition, rules of
application (or not), as well as examples.

The formal codes, applied by students in the
Masters of Education program, were applied to:
e Type of test

 Type of question

e Type of instruction (time employed,
material used, answer format, points given,
formula for conversion of points to grade,
among others)

« Forms of weighting applied to the questions

e Mode of transforming the points to a
definitive grade and, as such, the
requirements for passing or failing, the
performance of the student, and to conclude
if the grade reflects what was taught.

« Record of the errors present in the different
question types (multiple choice, true or
false, open response, among others).

As for the codes related to skill, content and

level of requirements for the area of
mathematics in each question, expert
pedagogical judges applied the following
codes:

- Skills present in the 2011 sixth grade
mathematics program, as prescribed by
the Ministry of Education

- Expected content and learning present in

the 2011 sixth grade mathematics
program, as prescribed the by Ministry of
Education.

- Level of difficulty of each question
according to the 2011 Mathematics
TIMMS skill classification'.
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Results

The Chilean school system commonly uses a
classification  related to a  school’s
administrative and financial dependence upon
the state. Traditionally, the schools are divided
into  municipalities, which are public
establishments on state property that receive
financing from the state and are administrated
by their respective municipalities; then there are
the particular subvencionado [“private-
subsidized”], which are privately owned and
financed, but receive state funds for each
student that is enrolled and attends classes; and
finally, private schools, which are owned,
administrated, and financed privately (Roco,
2010). Currently, the municipal establishments
constitute 45%, the “private-subsidized”, 50%,
and the private schools, 5%,

One element necessary to point out is that
there is a tendency in the country to associate
quality of learning with the administrative
dependency of the school. This is based on a
very simplistic analysis of the results of the
main standardized test that is applied annually
(Sistema de medicion de la Calidad de la
Educaciéon,  SIMCE [“Educational ~ Quality
Measuring System”]). This perception leads to
the supposition that teaching, learning, and
evaluation processes, among others, are
developed with distinct characteristics closely
associated with the methods of dependency, a
situation that presents subtlety in the case of
this research project.

The number of tests per degree of dependency
is shown in table 2. As observed, the greatest
disposition  towards using written  tests
corresponded to establishments of the “private-
subsidized” type.

Table 2. Frequency and percentage of number of tests per

dependency
Dependency Frequency Percentage
Municipal 16 15,5
Private 6 5,8
Private-Subsidized 81 78,7
Total 103 100

Access to private establishments, as well as
those of municipal character, was more
difficult. In first place, due to the resistance
towards providing written tests, and second due
to the bureaucratic process of obtaining
authorization in order to solicit the material.

In total, of the establishments mentioned, data
from 27 professors representing 27 schools
were obtained; in addition to giving their tests,
they provided complementary information of
their professional profiles. Some
complementary information can be obtained
from their credentials: 15 of these teachers had
general teaching degrees with a minor in
mathematics, seven had general degrees, and
the five remaining had a degree in high-school
math.

If one considers the diplomas of the teachers
who provided tests for analysis, divided by
dependency, one finds that those teachers with
a minor in mathematics were the group that
provided the most instruments for revision, and
that most of them are from private-subsidized
schools. The information is shown in table 3.
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Table 3. Frequency and Percentage of number of tests provided by dependency and degree

Type of Municipal Private Private-Subsidized Total
Degree
Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage

General - - 6 21.4 22 78.6 28 100
Elementary
Elementary

with Math 16 27.1 - -- 43 72.9 59 100
minor
High School

Mathematics 1 100 1 100
No . 5 100 5 100
information

Total 16 15.5 6 5.8 81 78.7 103 100

Another type of information the teachers  adjusted curriculum, the newest version, or
provided was the type of mathematics both. The information is shown in table 4.

curriculum they were working with: the

Table 4. Frequency and Percentage of number of teachers per dependency and mathematics curriculum.

Mathematics Curriculum

Dependency Adjusted Both Newest Format No Information
Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage

Municipal 3 33.3 1 125 1 20 -- --
Private 0 0 1 125 0 0 -- --
Private- 6 66.7 6 75 4 80

Subsidized

Total 9 100 8 100 5 100 5 100
As seen, one third of the teachers were The collected tests had little variation in their

working, at least up through the 1% semester of ~ format, and were classified as one of only three
2012, with the adjusted curriculum, followed  types: questionnaire (semi-closed response),
by the group that had adopted both styles of  objective (closed response), and combined (mix
curriculum. of the previous two). There were no others

a) Type of exams and questions formats of testing, like essay style for example.

Table 5 shows the distribution.

Table 5. Frequency and Percentage of type of test and number of questions they contained.

Type of test Tests obtained Total Questions
Frequency Percentage Frequency Percentage
Combined 56 54.4 1589 63.1
Questionnaire 31 30.1 606 24.1
Objective 16 15.5 321 12.8
Total 103 100 2516 100

Table 6 shows the compositions of the testsas  (multiple choice, true or false, matching, and
a function of the frequency and percentage of  completion exercises). Regardless of this
the questions. Of the questions identified, the  distinction, it was clear that the questionnaire
clear majority were of the questionnaire format,  type tasks were constructed in such a way that
followed by the closed-response format called for closed responses. This is not only
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because they exclusively sought the correct also because of the strategies and mathematic
answer without considering development, but  operations involved.

Table 6. Frequency and percentage of questions by type of test

Type of Test
Combined Questionnaire Obijective
Type of Questions  Frequency Percentage  Frequency Percentage Frequency Percentage
True-False 90 5.7 0 0
Questionnaire 844 53.1 606 100 0
Simple Multiple 507 31.9 0 321 100
Choice
Completion 126 7.9 0 0
Paired choice 22 1.4 0 0
Total 1589 100 606 100 321 100
b) Grading scale
In terms of the level of requirements to tended to differ from test to test. The results
obtain a minimum score, the cut-off point are shown in table 7.

Table 7. Frequency and percentage of appearance of different requirement levels according to type of test

Type of Test
Requirement Combined Questionnaire Objective
Frequency Percentage Frequency Frequency Percentage Frequency

70% 2 3.6 5 16.1

65% 5 8.9 1 3.2

60% 47 83.9 18 58.1 15 93.8

50% 1 1.8 4 12.9

No Information 1 1.8 3 9.7 1 6.2

Total 56 100 31 100 16 100

Appreciably, the most common requirement responses of the students and led them to
in mathematics tests corresponds to 60% make an error. Among these formal aspects
correct, without much difference between the we find lack of instructions, lack of answer
types of tests. space, unclear images, poor or tricky wording,

lack of data, and unrealistic results. Graphic
1 shows the percentages of different errors
from the questions.

c) Errors committed in the questions
Another interesting category of data refers to

some formal aspects of the questions that

were analyzed, which affected the possible
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Graphic 1. Percentage of appearance of general errors in the questions

Tricky wording
Implausible prompt
Lengthy prompt

Lack of data
Unclearinstructions
Inappropriate wording
Poor wording

Noinstructions

Errorsin the questions.

Unclearimages
Obvious answer
Unrealistic answer

No space for answer

50

As seen above, the most common error is
the lack of instructions (44%), followed by lack
of space to write the answer (38%), unclear
instructions (35%), and implausible prompts
(35%).

Below, some sample questions from which
some errors were identified are presented,
accompanied by their respective categorical
description.

There are no instructions for how to answer.
It only presents a general category for any
question that does not formally state how the
student should answer. This error was found in
44% of the questions reviewed.

Example. There is no question per se. The
student must assume that what is asked for is a
numerical value, which is to be determined
afterwards as an unknown value.

Image 1- Example of question error: lack of instructions

V. — Problem solving (12 points):

Equation:

Procedure:

A number plus the double of the number plus the triple of the number equals thirty six.
Value of the unknown value:

Improbable prompt. In this category, any
question in which the prompt is improbable, too
artificial, impossible, or absurd is included.
This error was found in 35% of the reviewed
questions.

Example. It is possible that the students might
have been exposed to this type of exercise in

class, in which there seems to be an attempt to
make their development more entertaining.
Notwithstanding, the context is so artificial that
it could produce confusion.
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Image 2- Example of question error: implausible prompt

VI. — Solve the following problems (2 points each):

1) Mr. 28 is thinking about throwing a party, but he does not want it to be very big and does not
want strangers to come. To select his guests, he thought up the following:

*Only those couples who equal, upon multiplication, 36, may come.

Write the possible guests.

How many guests were there?

Did Mr. Zero go:

Unclear instructions. The indications for  students’ responses are affected. This error was
solving the exercise are mathematically unclear  found in 35% of the questions reviewed.

due to: the use of inappropriate language;  pyample. A student is asked to calculate

because the prompt announces one thing, but  jyerest \whereas the task actually consists of
the question asks for another; or because key calculating the sales price.

information is omitted. In all the cases, the
< ) o
| F o

O I 7

o ot - | 2ia
i gD & © = o 0 1 & occo
i 7| © J gl anl Ol
g 4 00 0 “—
Image 3- Example of question error: nuclear
[TRASLATION: “Il — Calculate Interest. Price = $70,000, interest 20%”"]

Poor wording. The wording of the question  Example. The question asks for the “difference

creates comprehension difficulties about what  between brothers,” and more specifically, the

the student should be doing, opening difference between their weights. The correct

possibilities for differing interpretations and, answer is 0.11 kg, but this answer is not

therefore, differing answers. This error was available in the listed choices; one might

found in 19% of the questions reviewed. suppose that the correct alternative is “b,” but
there is no decimal place.
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Image 4- Example of question error: poor wording

1.- A set of twins, upon birth, weigh very little. The older weighed 2.845 kg, and the younger,
2.735 kg.
What is the difference between both brothers?
a. 0.44 kg.
b. 011 kg.
c. 0.011 kg.
d. 0.01 kg.

Lack of Data. In this case, questions in which
there was a lack of data (e.g., numbers,
drawings, or symbols) necessary to answer the
question adequately and, therefore, affected
responses. This error was found in 10% of the
questions reviewed.

Example. Simple multiple choice questions
with 4 alternatives, among which we assume
there are 3 distractions and only one correct
choice. As there is no indication with either
word or numbers that accompany the figure on
what type it is (rectangle or square), the answer
could be various. Two of the 4 alternatives
present could be one of these various answers.

Image 5- Example of question error: lack of data

24. The perimeter of the following figure is:

a. 36 cm.
b. 6 cm.

c. 24 cm.
d. 12 cm.

|
-

L
-

6cm

Unrealistic Result. Here those questions that
have unviable, unrealistic, or impossible
answers are grouped. This error was found in
6% of the questions reviewed.

Example. It is quite clear that none of the
alternatives available are related to the context

as presented to the student, even though among
them the amount that responds to the
mathematical operation involved is present. In
this type of exercise, the student mechanically
proceeds, logically, without considering the
context in which the task is inserted.

Image 6- Example of question error: unrealistic result

vials do | need?

a) 88 b) 7.8

7) If 45.6 ml of special perfume for women is divided between sample vials of 6 ml, how many

€) 6.7 d) 7.6

In the tests gathered from municipal schools,
the most common error was the lack of
instruction, while for the private-subsidized, it
was the absence of instructions mixed with
improbable prompts. In the case of the private
schools, the most typical error was from unclear
instructions, but the small quantity of tests
obtained does not allow for a clear conclusion.

d) Mathematical abilities

According to the standards put forth by
MINEDUC (Ministry of Education), there are
four central abilities that a sixth grade student
should develop in mathematics (numbered from
1 to 4, respectively): Problem solving,
Discussion and Communication, Modeling, and
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Representation. Each of these abilities is
divided into sub-abilities, from which the
following codes have been adapted.

Below we detail the number of each as

classified:
e 3 questions classified as 1.1 Problem
solving: Interpret and discuss the

information given in a problem situation.

e 7 questions classified as 1.2 Problem
solving: ldentify relevant information in
the study of a problem situation and
identify what information is irrelevant.

e 14 questions classified as 1.3 Problem
solving:  Reorganize the available
information as an approach towards
problem situations in different contexts.

e 10 questions classified as 1.8 Problem
solving: Solve problems in different
contexts that require the reorganization of
information available (further subdivided
between  numerical or  geometric
contexts).

e 60 questions classified as 3.2 Model:
Translate natural language expressions to
mathematical language, and vice versa.

e 46  questions classified as 4.1
Representation: Use pictorial
representations, like diagrams, drawings,
and graphics, to express ideas and/or
reasoning, quantities, numerical
operations and/or relationships between
mathematical objects.

e 11 questions classified as 4.2
Representation: Perform mathematical
tasks in the same representation.

« 2365 questions could not be classified.

The information shown in Graphic two is
quite evident: the mathematical abilities
corresponding to the sixth grade (2011
Program) that are tested by the questions
analyzed are too few. 94% correspond to sub-
abilities from a different grade level, followed
by a tiny 2.4% that corresponds to “Translating
natural language expressions to mathematical
language, and vice versa.”

Graph 2. Abilities tested

Abilities from a different grade level.

4.2 Representation: Perform mathematical tasks in
the same representation.

4.1 Representation: Use pictorial representations to
express ideas and/or reasoning, quantities,
numerical operations and/or relationships.

3.2 Model: Translate natural language expressions
to mathematical language, and vice versa.

1.8 Problem solving: Solve problems in different
contexts that require the reorganization of
information available.

Abilities

1.3 Problem solving: Reorganize the available
information as an approach towards problem
situations in different contexts.

1.2 Problem solving: Identify relevant information in
the study of a problem situation and distinguish
between irrelevant information.

1.1 Problem solving: Interpret and discuss the
information given in a problem situation.

-

a 500 1000 1500 2000 2500

Number of questions
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In municipal schools, barely 5% of all the
guestions contain some recognizable newly
learned ability from the sixth grade. As for
private-subsidized schools, the same percentage
appears, only 5% of the questions measure sub-
abilities for that level. In the case of tests from
private schools, 11% of the questions
correspond to sub-abilities from the sixth grade
level.

e) Mathematical content

According to the standards from MINEDUC
2011, there are four groups of content that
should be included for the sixth grade
(numbered from 1 to 4 respectively): Unit 1
Semester 1, Numbers and Algebra; Unit 2
Semester 1, Numbers and Algebra II; Unit 3
Semester 2, Geometry; Unit 4 Semester 2, Data
and Chance. Although the semester is
suggested, educational establishments can
include these contents in the manner they most
find convenient. Just as in the case of the
abilities, codes were assigned to the contents of
each of these four sets.

Below we detail the number of each as
classified:

e 579 questions classified as 1.1 Numbers

and Algebra I: Multiplication and division

of positive fractions and positive decimals.

43 questions classified as 1.2 Numbers and
Algebra I: Quotients as a ratio between
quantities.

« 151 questions classified as 1.3 Numbers and
Algebra | Percentage: equivalency
between percentages, fractions, and
decimals; determination of variations in
percentages.

e 49 questions classified as 2.1 Numbers and
Algebra 1I: Use of powers (natural
exponents) to represent large numbers.

e 50 questions classified as 2.2 Numbers and
Algebra Il: Multiplication and division of
powers.

45 questions classified as 2.3 Numbers and
Algebra Il: First degree equations with one
variable.

« 30 questions classified as 2.4 Numbers and
Algebra 1l: Algebraic expressions in
diverse contexts.

e 30 questions classified as 3.1 Geometry:
Calculation of interior and exterior angles
in polygons.

e 16 questions classified as 3.1 Geometry:
Sum of interior and exterior angles in
polygons.

e 13 questions classified as 4.2 Data and
Chance:  Measurements  of  central
tendency: mean, median, and mode.

e 2132 questions could not be classified.
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Graphic 3. Contents evaluated

Contents not at this level
4.2 Measurements of central tendency: mean,
median, and mode.

3.15um of interior and exterior angles in
polygons.

3.1 Calculation of interior and exterior angles in
polygons.

2.4 Algebraic expressions in diverse contexts.

Contents

2.3 First degree equations with one variable.

2.2Multiplication and division of powers.

2.1 Use of natural exponents to represent large
numbers.

1.3 Equivalency between percentages, fractions,
and decimals.

1.2 Ratio as quotient between quantities.

1.1 Multiplication and division of positive

fractions and positive decimals.

As occurred with the mathematical abilities,
graph three shows that for this case as well the
majority of contents classified did not belong to
the sixth grade level, with a percentage of
almost 60% of the questions. Among those
contents that did belong to the level, the highest
percentage of the appearance of sixth grade
mathematical skills are with the multiplication
and division of positive fractions and decimals,
with 23%, percentages as a topic appearing in
6%, and, in a much tinier level, multiplication
and division of powers and use of powers of
natural base and exponents, with 2%.

If the questions are analyzed based on the
dependency of the schools, it can be seen that
the municipal schools had 30% of the questions
that reflect the sixth grade levels, while 70%
were questions on content from other levels.
For private schools, 22% showed content from
the sixth grade level, and the rest were from
others. In the case of private-subsidized

0 500 1000 1500 2000 2500

Number of questions

establishments, some 45% reflected content at
the sixth grade level, and the rest corresponded
to content from other levels. It is clear that the
tests in the private-subsidized area most closely
reflect the suggested contents.

f) Expected learning

According to MINEDUC 2011, there are four
groups of learning, associated with the contents
mentioned above, from which students are
expected to develop for each semester in sixth
grade mathematics (numbered from 1 to 4
respectively): Unit 1 Semester 1, Numbers and
Algebra; Unit 2 Semester 1, Numbers and
Algebra Il; Unit 3 Semester 2, Geometry; Unit
4 Semester 2, Data and Chance.

Below we detail the number of each as
classified:

e 72 questions classified as 1.1 Numbers
and Algebra 1. Identify regularities in
multiplication and division of decimals by
10, 100, or 1,000.
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e 96 questions classified as 1.2 Numbers
and Algebra I: Calculate, both written and
mentally, multiplication and division of
fractions.

e 65 questions classified as 1.3 Numbers
and Algebra I: Relate improper fractions
with mixed numbers.

3 questions classified as 1.4 Numbers and
Algebra I: Demonstrate understanding of
multiplication and division of decimals.

6 questions classified as 1.6 Numbers and
Algebra I: Demonstrate understanding of
ratios, using concrete materials, both
graphically and symbolically.

e 33 questions classified as 1.7 Numbers
and Algebra I: Demonstrate
understanding of percentages (in the area
of natural numbers) using concrete
materials, both  graphically  and
symbolically.

e 34 questions classified as 1.8 Numbers
and Algebra I: Establish the relationship
that exists between percentages and their
expression as fraction or decimal and
apply this to problem solving.

e 156 questions classified as 2.1 Numbers
and Algebra II: Express powers in base 10
and natural exponents and apply them to
diverse situations.

e 34 questions classified as 2.2 Numbers
and Algebra Il: Identify regularities with
multiplication and division for powers of
equal base and natural exponents.

6 questions classified as 2.4 Numbers and
Algebra Il: Recognize first degree
equations with one variable in the area of
natural numbers and verify the equation.

e 12 questions classified as 3.1 Geometry:
Demonstrate understanding of angles.

« 1999 Questions could not be classified.

In graphic 4, as has been the tendency in this
review, the most common identification of
learning are those that are outside the range of
sixth grade. Almost 80% of the expected
learning corresponds to other courses.

When looking to denote the expected learning
corresponding to the sixth grade, generally
speaking the greatest quantities correspond to
expressing powers in base 10 and natural
exponents, and multiplication and division of
fractions.
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Graphic 4. Expected Learning

Cognitive Requirements

Questions without classification

3.5 Solve problems marked in a mathematical
context or real life.

3.4 Give proof of the validity of an action or of
the truth of a prompt making reference to...

3.1 Determine and describe or use relations

between variables or objects in...
2.5 5olve standard problems similar to those
found in class.
2.3 Generate an appropriate model, like an

equation, geometric figure, or diagram, to...

2.2 Represent information and mathematical
data in diagrams, tables, charts, or graphs.
2.1 Select or use a method or efficient strategy
to solve problems in which there is a known ...
1.6 Classify ar group objects, figures, numbers,
expressions, and ideas according to common...
1.5 Use measurement instruments; choose
appropriate units for measurement.
1.4 Recover information from graphs, tables,
and other sources; read simple scales.

1.3 Know the algorithmic operations for +, -, x,
/:or a combination of these operations.
1.2 Recognize mathematical objects: shapes,
numbers, expressions, and quantities.

As for the dependencies of the schools, it can
be said that in the questions coming from
municipal schools, some 18% of them show
expected learning for sixth grade. For private

schools,

the percentage of questions that

correspond to expected learning for the level
barely reach 13%. For private-subsidized, the
questions in accord with the expected learning
increase to approximately some 23% of the

total.

g) Cognitive requirements

This dimension hopes to identify the highest
level of cognitive requirement that the question
measures, using the 2011 TIMMS Mathematic
classification. This classification considers the

]

]

|

|

I T T

0] 200 400 600 800 1000 1200 1400
Number of questions

e 403 questions classified as 1.1 Memory:

definitions, vocabulary, units, numerical
facts, number properties, flat figure
properties, mathematical conventions.

153 questions classified as 1.2
Recognize/ldentify: Recognize
mathematical objects, for example shapes,
numbers, expressions, and quantities;
recognize or identify mathematical
entities that are equivalent.

1246 questions classified as 1.3 Calculate:
Know the algorithmic operations for +, -,
X, I: or a combination of these operations
for natural numbers, fractions, decimals,

foIIowing levels: Knowledge, Application, and and whole numbers:  approximate
Reasoning  (numbered from 1 to 3, numbers for estimating calculations;
respectively), although each is subdivided into routinely performing algebraic
further levels. procedures.

The detail is as follows:
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e 82 questions classified as 1.4 Discovery: problems similar to those found in class;

Discover information from graphs, tables,
and other sources; read simple scales.

75 questions classified as 1.5 Measure:
Use measurement instruments; choose
appropriate units for measurement.

44  questions  classified as 1.6
Classify/order: classify or group objects,
figures, numbers, expressions, and ideas
according to common properties; make
correct decisions relating to belonging to
a class; order numbers and objects
according to their attributes.

4 questions classified as 2.1 Selection:
Select or use a method or efficient
strategy to solve problems in which there
is a known algorithm or method for the
solution.

12 questions  classified as 2.2
Representation: Represent information
and mathematical data in diagrams, tables,
charts, or graphs, and generate equivalent
representations for a given mathematical
relationships or entity.

10 questions classified as 2.3 Model:
Generate an appropriate model, like an
equation, geometric figure, or diagram, to
solve a routine problem.

310 questions classified as 2.5 Solve
routine  problems:  Solve  standard

these can belong to known contexts or be
purely mathematical.

e 16 questions classified as 3.1 Analyze:
Determine and describe or use relations
between variables or objects in
mathematical situations and make valid
inferences from data given.

e 2 questions classified as 3.4 Justify: Give
proof of the validity of an action or of the
truth of a prompt making reference to the
mathematical properties or results.

e 3 questions classified as 3.5 Solve non-
routine problems: Solve problems marked
in a mathematical context or real life,
from which it is very improbable that the
students have found similar items; apply
mathematical procedures in unknown or
complex contexts.

« 156 questions could not be classified in
these contexts.

Based on the above analyses, graphic 5 shows
a low cognitive demand in which 80% of the
questions are at the Knowledge level, and
particularly in the sub-level. “Calculate,” with
almost 50%, followed by 16% for “Memory”
(names, definitions, measurements, etc.).
Questions at the Application level barely reach
13%, and Reasoning, not even 1%.
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Graphic 5. Cognitive Requirement

context or real life.

between variables or objects in...

found in class.

Cognitive Requirements

appropriate units for measurement.

and other sources; read simple scales.

numbers, expressions, and quantities.

With respect to the possible statistical
relationships between abilities, contents, and
learning as evaluated before, and the variables
for the type of degree from the teachers,
dependency of the schools, or the type of
curriculum used in teaching, it was not possible
to find any correlation due to the fact that the
majority of the questions could not be classified
as abilities for the sixth grade. For example,
only 150 of 2516 questions could qualify as
abilities for the said level, a proportion that
would not allow for the researchers to establish
a tendency with respect to the variables
mentioned.

Given that the majority of the questions were
classified as one of three levels in the TIMMS
cognitive requirement scale, the correlations
between this variable and the type of degree,
dependency of the school, and type of
curriculum used in teaching, a small significant
correlation was found with the dependency of
the educational establishment. A value of 0.26

Questions without classification h

3.5 Solve problems marked in a mathematical

3.4 Give proof of the validity of an action or of
the truth of a prompt making reference to...
3.1 Determine and describe or use relations

2.5 Solve standard problems similar to those

2.3 Generate an appropriate model, like an
equation, geometric figure, or diagram, to...
2.2 Represent information and mathematical
data in diagrams, tables, charts, or graphs.
2.1 Select or use a method or efficient strategy
to solve problems in which there is a known...
1.6 Classify or group objects, figures, numbers,
expressions, and ideas according to common...
1.5 Use measurement instruments; choose

1.4 Recover information from graphs, tables,
1.3 Know the algorithmic operations for +, -, x,

/:or a combination of these operations.
1.2 Recognize mathematical objects: shapes,

o] 200 400 600 800 1000 1200 1400

Number of questions

suggests that there is a tendency to provide
questions at a lower level for the municipal
schools than in either private-subsidized or
private establishments. Nevertheless, given the
scarce number of tests from private schools,
this conclusion must be reduced to only
municipal and private-subsidized schools.

In terms of the abilities, contents, and learning
evaluated in the tests analyzed, it is important
to remember that the teachers provided tests
from the first semester of 2012, and as such
there remains the possibility that many aspects
would have been tested during the second
semester in 2012. In addition, some teachers
declared their use of the new curriculum
(2012), and others, as in transition from 2011 to
2012.

h) Disciplinary Management of Content
Although not a pre-established dimension or
category, it is important to highlight that 215
questions (that is, 8.5% of the total) had an
error related to teacher mastery of the
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mathematic content. These errors are of diverse
types and, below, some examples and
respective discussion are presented.

Example 1. The question hopes to measure the
understanding of the concept of the area of a
polygon; however, three of the alternatives are
not related to any measurable attribute of the
figure, but are rather related to the elements that
compose it, such as perimeter, surface, height,
and width. The only alternative that refers to

the “measurement” is (B), but it does not refer
to the measurement of the surface, rather to the
measurement of the sides of the figure. The
alternative answers are completely ambiguous.
It might seem to have been a confusion of the
concepts between the area of the polygon
(measurement of the surface enclosed by the
polygon) with the surface area enclosed by the

polygon.

Image 7: Example of question error: mistaken concepts

3. The area of a polygon is:

A) the perimeter of a figure

C) the surface
D) the sum of the width and height

B) the sum of the measurements of all the sides

Example 2. The area of a triangle cannot be
calculated, unless some conditions, not

provided in the information or the figure, are
assumed.

Image 8- Example of question error: lack of data

a) 7 cm. and 20 cm.
b) 20 cm. and 22 cm.

¢) 27 cm. and 24 cm.

12) What is the perimeter and area of the triangle?

12 cm

Example 3. In this case, the measurements of
the sides of the triangle presented

as an illustration are not possible.

Image 9- Example of question error; impossible situation

a) 544 m.
b) 445 m.
c) 1,524 m.

15) Andres runs the path shown three times daily. How many meters does he run daily?

Gym

70 m. 258 m.

S|ch001 Home

180 m.

i)  Written presence of the learning to be
evaluated

Expressing in writing the skills that the tests
aim to measure is a desirable characteristic,
since it orients both the teacher and students

and, in an ideal world, said skills should
coincide with the educational objectives put
forth by MINEDUC. If there is coherence
between the proposed, taught, learned, and
evaluated objectives, then some authors speak
of “curricular alignment”.
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In this category, it is hoped to analyze the
tests in which these learning objectives are
declared, in relation to their degree of
coherence with that which they are truly
measuring. Of the 103 tests analyzed, 51
explicitly signal which skills that the test is
measuring, although they have been
denominated differently (objectives, abilities,
capacities, criteria, skills).

In terms of preparation, these learning
objectives should have some characteristics so
that they may effectively take part in the
evaluation.

They should be prepared with the student
in mind, since they express a set of
abilities and contents that the student
should develop as a product of teaching,
and as such, that should be object to
evaluation. Of the 51 tests, there are 7 in
which this does not occur; rather, these
learning objectives are expressed in terms
of the teacher, that is, the teacher’s
purpose is announced at the beginning of
the test. Example:

Image 10- Wording from the teacher’s perspective

OBJECTIVE:

Evaluate the capacity for application of main contents reinforced in class

b) The learning objectives should signal, at
least, contents and ability. Of the 51 tests,
there are 6 in which there is present only
one of these two elements or simply none.

As a result, there is no clarity of what is
expected, of that which the students should
demonstrate with the application of the
constructed test. Example:

Image 11- Wording that does not express content or abilities

CRITERIA: Mastery of contents

c) The learning objectives should express
themselves with verbs for which there is an
ample degree of agreement of what they
involve, since this provides clarity of what
is expected that the student develops and
demonstrates. Of the 51 tests, there are 6 in
which the learning objectives are so vague

that it is not possible to establish a
judgment on if the students have achieved
them or not.

In the following example, only an
exercise is shown, but the test contains
various of the same style:

Image 12- Ambiguous wording

problems.

1- Solve the following problems.

Operation:

Objective: Recognize, understand, and utilize percentages in solving daily

A) In a course of 35 students 20 are women. What is their percentage?”

Answer:

d) Of the 51 tests, there are 14 in which the
guestions measure skills inferior to those
declared in the objectives.

In the following example, it can be seen
that there are three learning objectives being
measured, and one set of exercises. These
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exercises are not related to any of the three
objectives signaled, since they correspond
to the routine application of an algorithm;
additionally, the students are asked to put
only the answer. The teacher does not

obtain evidence of analysis, interpretation,
or problem-solving. It is fitting to mention
that the rest of the test’s exercises are
similar.

Image 13- Wording that expresses abilities above those being evaluated

points each):

¢ Objective 1. Analyze units for length and mass.
e Objective 2. Interpret unit conversion for length and mass.
¢ Objective 3. Solve problems that involve units of length and mass.

1) Complete [the exercise], converting [the numbers] to the unit asked(2

a) 5m

b) 28.3cm
c) 0.0806 Hm
d 11g

e) 35.762 Dg
f) 8dg

km
mm
dm
mg
cg
mg

e) Finally, of the 51 tests, it can be said that
only 18 presented coherence between what
was declared to be measured and what was
actually measured. This number is
equivalent to 17% of the total sample and to
35% of the tests that declared the learning
objectives.

Discussion

In this section, the conclusions according to
the specific objectives are presented, and then a
more general discussion on the quality of the
evaluation procedures submitted for analysis
and the implications thereof.

In terms of the first specific objective
(analyzing the contents and abilities to be
evaluated and are used for grading through
written evaluative procedures), a first aspect to
point out is that there are abilities that the
students must demonstrate in these tests that
correspond for the most part to grade levels
below sixth grade and that, for those that do
correspond to sixth grade, represent a very low
cognitive requirement limited to mostly
memorizing and mechanical aspects. For
example, this study found no questions that
referred to the abilities of explaining their

processes and deductions, or to evaluating
problem-solving strategies and their pertinence
for that situation.

The analysis of the contents and the expected
learning shows a panorama that seems to, for
the most part, not apply to sixth grade, in as
much as those that are grade-appropriate are
concentrated on basic operations with positive
fractions and decimals. The TIMMS cognitive
requirements are mostly concentrated on
aspects of memory and rote calculation.

As for other characteristics, these are tasks in
which  students apply their knowledge
disjointedly, non-integrally, following the
linear routine established beforehand. A large
portion is presented with no context and, when
there is, it is not related to aspects of real life
(worse still, artificial, unreal, or non-existent).
Wiggins (1990) signaled that ideal evaluation
tasks presented to students should be authentic
in the sense that they are equal or similar to
how real life or the professional world function,
since they involve challenges and roles that
help students to practice the complex
ambiguities of the *“game” of adult and
professional life. As such, these tests should be
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a set of tasks that reflect the complexity of the
real world, for which the students should
design, organize, discuss, apply, justify, and
evaluate.

It could be said that, in the tests analyzed,
mathematics is indicated as an objective body,
an external reality given that the tasks have a
correct or incorrect  answer. These
characteristics affect the validity of the tests
since, first, there are many fundamental
processes in mathematics that are not being
evaluated and, second, there are tests that do
not evaluate what the teacher declares to be
evaluating. As such, we are in the presence of
evaluation procedures that, for the most part, do
not allow for valid inferences to be made on
what the students should be able to do
(Popham, 2010).

In an updated perspective of evaluation in
mathematics, the following would be an
instance of learning for students. The tasks
require a higher level of reflection; they are
about quotidian, but complex, topics; they
require the integrated use of distinct types of
knowledge; and indeed have a certain margin of
openness and allow for different
answers (Borko, Mayfield, Scott, Flexer &
Cumbo, 1997), considering errors as a source of
learning (Bainbridge, Ellis & Wolodko, 2003;
Gearhart & Saxe, 2004). In this study, it is
concluded that the types of question, the scarce
quantity of mathematical problems, and the
absolute lack of essay type questions offer an
unfavorable scenario for both learning and
teaching in mathematics.

Although these analyses have been done only
on procedures for written evaluations, and
particularly tests, it can be thought that these
are what teachers mostly use to assign grades.
Therefore, there are skills, expected learning
outcomes, and contents that are not the
objective of written tests, there would not be
any other procedures to do so.

In terms of the second specific objective
(determining and analyzing the degree of
coherence between the Ministry of Education

suggested curriculum and the curriculum being
evaluated), it is important to point out that the
point of reference for comparison was the sixth
grade mathematics program from 2011 that
assigned codes to sub-abilities, contents, and
expected learning present in the program and
that the classification  for  cognitive
requirements that was used was the 2011
mathematics TIMMS.

94% of the questions evaluated sub-abilities
that correspond to levels below sixth grade;
60% of the contents evaluated did not
correspond to sixth grade, and some of these
were down to even first grade; 76% of the
questions measure learning from lower levels,
and the TIMMS evaluated showed preference
towards Knowledge.

Therefore, it could be said that as a semester
passes by there is, in general, a progression in
content, a very slow progression in expected
learning, and almost none in relation to
abilities. Said in another way, different
contents are covered as the semester goes on,
but over the same routine abilities, which
shows a low degree of curricular alignment
(Lopez, 2013).

For the third specific objective (determining
and evaluating the ways in which mathematical
learning is evaluated and graded through
written evaluation procedures), it can be
concluded that, in the first place, the majority of
the test questions used were questionnaires,
followed by combined tests composed of
questionnaire type and closed question type
questions, and finally by objective tests. The
questions are mostly closed answer, that is,
multiple-choice, true or false, matching and fill-
in the blank.

Although there are a great number of
questions, it can be said that, in respect to their
format, they are very similar among themselves
and, in some cases, the same. In the heading,
presenting only the strictly sufficient and
necessary data to solve the problem, without the
presence of other information (as would occur
in real life), is the norm in which one has to
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select data to solve a situational problem. For
the same reason, the tests ask that the response
is expressed in numerical form with some unit
of measurement. There are no complex,
ambiguous, little defined, or open tasks for
which the student must formulate the problem,
select the data from among a large amount, and
solve and evaluate the response according to
the context; as such, no explanations,
arguments, or justifications are required.

As for communicative support, the majority of
the questions are asked through a verbal-
numerical system, followed by a verbal-
graphical system. In this latter case, there are
drawings, but not graphs.

As for instructions, the majority of these refer
to how the answers should be presented, for
which one assumes that the rest of the
instructions are given orally, or that there is a
certain routine known by the student for the
time needed for the tasks, the materials they
should use, or questions they are allowed to
ask. There are no instructions that refer to what
the students might look for as information
beyond what is strictly given in the test in
general and in each question. An example of
this might be that they ask the student to look
for information at school, in a mall close-by, or
even at home.

The organization of the students seems to be
individual in all cases, and, given that in the
majority there are no indications of the time to
use in each task (and by extension, in each test),
the tests seem to be designed to be applied in
one block of class time in one or two hours.
Save some exceptions, there are no tests in
which the student should self-evaluate or co-
evaluate their classmates. The three exceptions
found that referred to self-evaluation center on
asking the student on personal aspects and not
on mathematical learning.

The impression is then strong, due to the type
of questions and answers expected, to the
instructions, and to the little or lack of space for
the students to write and express their
reasoning. Furthermore, the teachers do not

seem to give feedback to the students, except
for returning the corrected tests. Without
knowing the nature of the errors committed by
the students, the teachers miss out on an
important criterion for making fundamental
decisions.

In terms of the grading systems used, the
majority of the tests had a tendency to assign
weights or points more for groupings of
question types than for the type of learning or
level of cognitive requirement involved in the
task. For example, there are groups of multiple
choice questions that are all worth the same,
even though the abilities and contents that they
evaluate are different. In the cases where the
tests contain different types of questions, the
questions that are weighted more are those for
which the student has to write out their
process.

The most common grading scale used was for
a minimum of 60%. From this, the teachers
most likely have a table or program that allows
them to transfer these points to a grade from 1
to 7, which is the official scale of the school
system at the national level. To this, it is
necessary to point out that, in the tests, no
condition is established for reaching the
minimum grade except for reaching 60% total
of the points available. Given that the
questions are weighted without consideration
for the level of cognitive requirement, it is quite
possible that two students can reach this 60%
total in totally different ways, showing as such
different learning, but both obtaining the
minimum 4.0. In this case, the two 4.0’s are
not comparable.

The above indicates that, in general, the
abilities, learning outcomes expected, and
contents presented in the 2011 sixth grade
program are not considered as directions for the
weighting and grading, as neither are the
learning outcomes that the teachers have
written explicitly as to be evaluated. It can be
said that the points and grades do not provide
information about the learning of the students
since there seem not to be any explicit
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relationships between the points and grades that
the students obtain and certain levels of known
and understood learning objectives that the
teachers are aware of. Even if this was not so,
the grading scale utilized in some way implies
levels of learning; however, in practice, it
seems to have its own life.

Finally, the amount of tests without proper
space for answering, prompts that are
somewhat implausible or artificial (or even in
some cases unreal for the students), unrealistic
results, and even the lack of data or wording of
the problems all indicate that the source of the
difficulty of many questions is outside of the
realm of mathematical skills and contents, and
bring the student to guess what type of answer
each teacher is looking for without considering
if that answer is adequate for the context in
which the question is given. As Barbera (1997)
points out, students end up being unable to
make decisions or establish meaningful
relationships  between questions, obtained
results, and the information given. That is, this
practice promotes the highly criticized
mechanization in answering, adaptation in
students, and searching for clues for the correct
response.

In sum, there is a marked tendency to develop
excessively traditional evaluation processes, set
out with a technical focus and, as such,
outdated. It could be said that we are using
evaluation as understood as a measurement;
that it is used preferentially for grading and not
for modifying teaching or learning (since the
teacher does not learn from this process); that
the role of the student is passive and therefore
learning is strongly dependent on the teacher;
that institutional knowledge is promoted, which
provokes a situation in which the student is
assigned a value (in this case, grades) in
exchange for true learning. The impression is
that evaluation is done more for the teacher to
accomplish administrative paperwork than for
giving value to the student.

This lack of knowledge within the teaching
cohort about new evaluation focuses, and

especially those that are directed at educating
through evaluation, impedes them from
understanding the importance and potential that
evaluation has in improving learning outcomes,
and indeed impedes them from being conscious
of the negative effects that are produced in the
students through the use of poor evaluation
processes.
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