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This paper aims to share the study of integrating a rubric as an assessment for learning tool in a
secondary mathematics classroom in Spain. More precisely, this study intends to examine the
viewpoint of a Spanish teacher regarding the benefits and difficulties of using rubrics as an assessment
for learning tool. The intent of this article is to motivate secondary mathematics teachers to use rubrics
in their classes. In addition, this article aims to contribute to the limited literature that pertains to the
use of rubrics in secondary education. The results indicated that rubrics have the potential to enhance
students' learning and teacher’s work. Using the rubric made the students an active part in the learning
process since they knew what is expected from them and worked hard to achieve the required level. In
addition, using the rubric allowed the teacher to check on daily bases the level of understanding for all

students. On the other hand, the rubric consumed a lot of time and effort from the teacher and her




RUBRICS IN A SECONDARY MATHEMATICS CLASS 2

students because the rubric was a new method for them. The students argued that using the rubric is
difficult because it requires a lot of details and because they are not used to use mathematical language

to explain every step in problem solving.
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Introduction

With the rapid technological development, the need for students who have cognitive skills
such as problem solving, critical thinking, and ability to analyse and present data orally and
in a written format has increased (Dochy, 2001). Many of assessment modes and instruments
used currently in mathematics education fail to provide valid insight into what students know,
understand, and can achieve. No single assessment instrument is sufficient for this purpose;
balanced sets of instruments are needed reference. Teachers need assessment techniques that
focus on assessing what students know as well as what they do not know. Therefore, we need
to use multiple and complex assessment tools including written, oral, and demonstration's
formats. Alternative assessment tools, such as rubrics, concept maps, portfolios, students'
journals, self-assessments, and peer/group assessments are necessary to determine what
students actually know and where they are in the learning process (Anderson, 1998; Birgin,
2011).

Alternative assessment is based on the constructivism psychology Piaget’s and Vygotsky
emphasize the importance of developing students’ ability to construct and to supply responses
rather than selecting or choosing them (Dogan, 2011). Johnsen (1996) added that the
purposes of alternative assessment are to motivate students to do their best work, to raise
students' self-confidence and self-concept, and to demonstrate improvement in students’

quality of work overtime. Alternative assessment demands clear understanding from students
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about what they expect to do and learn. In partnership with their instructors, students monitor
and adjust their own progress and play a role in communicating evidence of their own
learning (Stiggins, 2005).

Goodrich (1997) listed five reasons for using rubrics as an alternative assessment tool.
First, rubrics are used to make the expectations of the teacher clear. Second, they help
students to become more thoughtful judges of the quality of their own and others’ work.
Third, rubrics reduce the amount of time teachers spend evaluating student work. Fourth, they
allow teachers to accommodate heterogeneous classes. Finally, rubrics provide an easy way
to explain student evaluation to parents.

Stevens and Levi (2005) defined a rubric as “a scoring tool that lays out the specific
expectations for an assignment, rubrics divided an assignment in to its component parts and
provide detailed description of what constitutes acceptable or unacceptable level of
performance for each of these parts”. Mertler (2001) added that any rubric has three features:
evaluative criteria, quality definitions, and scoring strategy.

The scoring strategy could be either analytic or holistic. A holistic rubric obligates the
teacher to score the overall performance as a whole, without judging the constituents
separately. So, in holistic rubrics general uncategorized descriptions of overall quality of
performance are provided (McGatha & Darcy, 2010; Popham, 1997). On the other hand,
analytical rubrics require the teacher to score every process or to separate student's
performance into parts to obtain the total score. In analytical rubrics specific, highly
categorized and extensive descriptions of each level of quality of performance for each
criterion are provided (McGatha & Darcy, 2010).

Pajares (1992) pointed that the teacher is the key in any educational reform. Therefore,
teachers' perception should be taken in consideration before integrating any alternative

assessment. “If the teacher accept or have positive perceptions on alternative assessment,
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they will surely support the assessment and make sure the alternative assessment succeeded
in reality ” (Nasri et al., 2010, 40). Therefore, according to Wilson (2005), if teachers do not
see the potential of using rubrics in changing the approach of teaching and learning, the effect
of rubrics in assessment for learning will be limited.

Throughout an extensive literature review that focused on integrating rubrics in secondary
mathematics classes in Spain, and on teachers' perspective about using rubrics on the
teaching-learning process in mathematics classroom, we found very few studies about this
topic. Therefore, this study aims to examine the viewpoints of Spanish teacher regarding the
use of a rubric in secondary mathematics classrooms. Specifically, this study focuses on
exploring the benefits and difficulties that faces a Spanish teacher and her students in using a
rubric as an assessment for learning tool. We hope that the findings of the study would
motivate and encourage teachers to use rubrics throughout the teaching-learning process in

mathematics classrooms.

Method

This is a case-study qualitative research. A case study is an intensive analysis of an
individual unit (e.g., a person, group, or event) stressing developmental factors in relation to
context (Flyvbjerg, 2006). The case study research aims to explore an issue in a bound
context or setting, using one or more cases within this context (Creswell, 2007). Thus, the
case study is suitable for investigating the central phenomenon of this study, since the main
aim of the researcher is to explore teacher’s perspective about using a rubric as an assessment
for learning tool in secondary schools context. A case study is an excellent choice for

researchers who want to intensively and deeply examine an issue (Creswell, 2007).
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Participants

A mathematics teacher and her students (N=15) were drawn from a bilingual public
school in Granada (Spain) participated in this study. The students who participated in the
research were between 14 and 15 years old (Grade 3° ESO or third year of Compulsory

Secondary Education)®.

Instrumentation

One-on-one interviews and teacher’s diary were used to collect information. The
interview questions focused on the use of the rubric as an assessment for learning tool, and on
the teacher's opinion about the benefits and the difficulties that faced them through using it.
The teacher was interviewed three times. The interviews were made up by the researcher and
were recorded using high quality digital tape-recorder after taking consent of the teacher for
recording. The questions were formulated based on reviewing the literature and the teacher
was interviewed two times after using the rubric.

Immediately following each interview the recordings were transcribed. The participants
were provided with opportunity to make amendments to the transcript, or to withdraw any
information that they were uncomfortable with. Upon receiving the transcripts back from the
participants, the entire document was once again reviewed, and aliases replaced the names of
the participants and the school.

The teacher was asked to write a reflective diary to describe her experience in using the
rubric. Diaries as research instruments are suitable to collect detailed information about

behaviour, events and other aspects of individuals' daily live (Corti, 1993).

! E.S.0. = Educacién Secundaria Obligatoria (Compulsory Secondary Education).
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Rubric. The rubric was adapted from Illinois’ State Board of Education; it was chosen
because it meets all the objectives of teaching Mathematics in the IES (or Junior High
School)?. The rubric has three evaluation criteria as follows:

- Mathematical knowledge: (Do you know it?) Knowledge of mathematical principles and
concepts which result in a correct solution to a problem.

- Strategic knowledge: (How do you plan?) Identification and use of important elements of
the problem that represent and integrate concepts which yield the solution (e.g., models,
diagrams, symbols, algorithms).

- Explanation: (Can you explain it?) Written explanation of the rationales and steps of the
solution process. A justification of each step is provided. Though important, the length of
the response, grammar, and syntax are not the critical elements of this dimension.

The rubric was translated to Spanish language, modified, and reviewed by the teacher
who was involved in the study, another Math teacher in the same school and two professors

at the University of Granada.

The process of rubric application in the classroom

The teacher applied the rubric with her students in the absence of the researcher.
Teachers' diary was the main source of information for the researcher about the process of
rubric application. However, the researcher used to meet the teacher for further information.
The teacher explained to her students that this new method of assessment would be used for
research purposes. However, assessment by the rubric will affect their final grade because all
exercises and exams of this unit will be assessed by the rubric. In addition, the teacher
explained to her students that peer assessment would be used with the rubric.

Rubrics are new method of assessment to the participants, since Grade 3° ESO students

had never used rubrics in any classroom. Therefore, the teacher provided her students with

2 |.E.S. = Instituto de Educacién Secundaria (Junior High School).
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proper training before the use of the rubric. The training included defining rubrics, explaining
their main objectives and the detailed mechanism for using them.

The first time of using peer assessment by the rubric was on April 5, 2011. The teacher
asked students to solve a problem, and then she asked each student to exchange his/her
answer's sheet with the colleague next to them. The teacher asked each student to mark
his/her colleague’s answer sheet. Next, the teacher asked a student to solve the problem on
blackboard and then the teacher marked the student’s answer. The teacher gave the student's
answer a mark of 5.75 out of 10. The students consider this mark a low score. The teacher
realised that the weakness point for the student was in the explanation. She commented: “The
students are not accustomed to explain the strategies they used to solve the problem”. Next,
the teacher compared her marking with students’ marking. The results were also low; no
score exceeded 6. After using the rubric to mark their colleague's answer, the students
become panic. Their main fear was that this assessment method would affect their final grade
negatively. However, the teacher calmed them through clarifying that the actual effect of
assessing this unit on their final grade is going to be minimal. A student raised some doubts
about this method. He said: “Assessment with this method demands more details for each
answer. Thus, by this way, it is very difficult to solve more than two or three exercises”. The
teacher agreed and explained that the final exam for this unit will be shorter than usual.
Another student added: “This form of assessment required studying the topic content day by
day”. The teacher also agreed with her student and clarified that this could be considered one
of the advantages of this method. When the teacher announced that there will be no
theoretical questions (memorizing questions) in the following exams. One student
commented: “There is no need to use such questions since we have to put the theory in every

question according to the rubric”. The teacher commented that this could be considered
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another advantage of using the rubric in assessment, because students have always to revisit
the theoretical topic material in order to answer according to the rubric.

On the following days, the students assessed various exercises using the rubric. The
teacher commented “As we are getting deep in the content, solving all problems with all the
required details becomes harder”. Some students criticized the time of applying this new
method of assessment. Their main arguing point was that they are in the third and final
semester. According to them, it would have been better if this form of assessment is applied
in the primary level and the grades 1°and 2° ESO. Students were sure that applying this
method earlier can save training time, ensure that they master this type of assessment and
reduce the negative effect on their final grade. The teacher agreed with her students. Some
students wondered if they have to answer every question with all the written details on the
rubric, and the teacher insisted that students should answer with the highest quality and
clarity as possible. However, because the students were not accustomed to give more detailed
and explanations, the teacher had to give them more examples of how accurately to answer
every exercise. The teacher realized that regardless of the difficulties students had in
explaining their answers properly, they enjoyed using peer assessment. The teacher
commented: “The students enjoyed marking each other's work”. In addition, the teacher
realized that the students need to consult their books while solving each exercise. She wrote
in her diary: “Although we have done many exercises using the rubric, the students need to go
back to their books when they solve any problem. The student with this method study every
day, not like before they only study before the exam”.

On May 25", the students had the unit exam. Some students were worried that the teacher
may not provide them with the rubric, and that they have to memorise it. However, the
teacher calms them down telling them that the exam sheet will include a copy of the rubric.

The students faced no problems in applying the rubric using peer assessment because they are
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used to it. The students were worried about using peer assessment as the only source of
marking; however, the teacher explained that she is going to assess the exam by herself and
to compare their assessment with hers. The teacher wrote the key answers on the board, and
asked students to mark according to it. She had some doubts about providing the students
with the key answers; she wrote: “It would have been better if | let the students agree on the
key answers alone without my direct supervision”.

The teacher noted that many students had a good grade on Column 2 which evaluates the
strategic knowledge, because they are used to be evaluated according to strategic knowledge.
However, they had lower scores for Column (1) and Column (3), which evaluate
mathematical knowledge and explanation quality respectively, because they were not used to
provide many details as required by these columns. During the process of peer assessment,
the teacher realized cases of conflict and dispute between students on marking. However, the
teacher realized a positive side for their argument; the students understood that they have to
give clearer, more concise and precise answers. The teacher noticed that the students assessed
their peers critically. She commented: “Contrary to my fears that the students will over mark
their partners, they were very critical when assessing the responses of their peers”.

Reflecting on using rubric instead of the traditional methods of assessment, the teacher
asserted that assessment using the rubric is useful. She argued that assessing by the rubric has
an advantage over traditional assessment methods since it helped her to measure genuine
understanding. According to her, some students might have correct answers according to
traditional assessment methods however, they cannot explain these answers, explain them
incorrectly or their explanation does not have any sense.

On the other hand the teacher confirmed that using the rubric have coasted her more time
and effort than usual, because she is not used to it. However, according to her, more practice

is needed from her and the students to master this way of assessment. The teacher pointed
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that the student's explanation reveals a problem in understanding. The student didn’t
understand that the correct answer is to substitute X which is dependent on Y (which is
independent) and not the contrary. On the same answer sheet, the student wrote: “we subtract
from four units a number multiplied by (-2)". The teacher pointed that the correct answer
should be to subtract from four units a number multiplied by (+2). The teacher pointed that a
student wrote: “The fractional functions are defined for all the values that doesn’t nullify the
dominator, the function was f(x) = (4-2x)/3 the dominator can’t be nullified, so I conclude
that it’s not fractional but its Polynomic function”. The teacher wrote too: “I am very
impressed that the student showed a reasoning ability, and knew how to express it very well”.

She added: “I would never notice that if I haven’t used the rubric”.

Data analysis

The analysis of the qualitative data was guided by the framework suggested by Miles and
Huberman (1994) which involves data reduction, data display, and drawing conclusions and
verification. Data reduction refers to the processes of selecting, simplifying, abstracting and
transforming data into themes by coding (Creswell, 2007; Miles & Huberman, 1994). These
coded data were then organized and assembled into representations including mind maps and
case summaries. This process is known as data display. The final stage in the data analysis

was drawing conclusions and verification from the data.

Results

The teacher asserted that her student reacted positively when she first explained the
rubric. The students were excited to know how their peers in the United States of America
(USA) are assessed and evaluated. They raised some doubts about putting the rubric (grading
matrix) into practice; they were worried about using mathematical language to explain in

details the steps of problem solving in order to get the highest grade. The students are used
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solve problems with numbers not with words; it was difficult for them to use words instead of
numbers. Although students reacted positively throughout the process of applying the rubric
in assessment, they were also worried of using it in all math classes. They felt that assessment
by the rubric demands more effort for them since they had to study more daily. In addition,
they realized that they have to focus on understanding mathematical principals rather than
memorizing them.

The following themes were extracted from teachers’ interviews and diary:

The advantages of using the rubric in assessment

The teacher described using the rubric in assessment as a positive experience. According
to the teacher, some of the advantages are:

Using the rubric in assessment enhanced students learning. According to the teacher,
using the rubric enhanced the students learning because it demands detailed written
explanation for every step in problem solving process. The teacher pointed that the students
had to study the content thoroughly to reach genuine understanding in order to be able to
explain every step they did. According to the teacher, this had a good effect on their learning
since the students started to focus on understanding rather than memorizing. In addition, the
teacher realized that the students' strategy for studying changed; instead of studying just the
day before the exam, the rubric forced them to study daily. The teacher stressed that studying
daily enhances learning since it accumulates understanding: “After using the rubric | have to
say that assessment can be used to enhance learning and it is necessary to use different
resources to improve educational outcomes for students”.

Using the rubric in assessment made the students an active part in their learning.
According to the teacher, using the rubric in assessment allowed the students to know what is
expected from them to learn (teacher's expectations). In addition, she asserted that the rubric

help students to understand the criteria of high quality work. So, students became aware of
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teacher's expectations in term of the learning objectives and the evaluation criteria for each
quality level. This directs student to plan for their own learning to get higher marks. The
teacher says: “4 lot of students don’t know what they had to do to pass the exam, now having
this rubric with them every day also in the exam, they become more aware of what they have
to do , and the student who gets zero he know that he didn’t do anything”.

Moreover, the teacher clarified that using the rubric in assessment help the students to
evaluate their level of understanding; they became aware of what they know and what they
do not know. “I think that the rubric is a great method as the students participate in the
evaluation process; it obliged them to enhance their work, at least the student become aware
of what they know and what they don’t know”.

Therefore, the teacher supported using the rubric in assessment since it makes the
students an active part in the teaching-learning process.

Using the rubric in assessment enhanced the teacher’s work. According to the teacher,
using the rubric in assessment did not only enhance students' performance but also improves
teacher's work from many facets. First, assessment by the rubric provided the teacher with
accurate data about the students' level of understanding. Second, using the rubric in
assessment decreased subjectivity of students' evaluation. Because every student knows the
criteria of evaluation, there will be no surprises in marking; students can evaluate themselves.
Finally, the teacher realized that assessment could be used as learning. Therefore, according

to her, she gained a new learning tool.

The difficulties that faced the teachers and her students in applying the rubric

The teacher reported that she and her students faced some difficulties in applying the
rubric in assessment. These difficulties are:
Lack of experience in applying rubrics in assessment. The teacher stated that lack of

experience negatively affected applying the rubric in assessment. According to her,
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assessment by rubrics in general is a new method at her school and majority of schools in
Spain. Her students had never used rubrics in mathematics classes or in other classes. In
addition, the rubric used in this study is highly demanding. This rubric necessitates the
students to follow certain steps in solving any problem and it requires the students to explain
everything they write with appropriate mathematical language. The teacher asserted that due
to lack of experience in assessing by rubrics, and to the demanding nature of this rubric, she
had to put much effort and time in training the students to understand and use the rubric. “The
main difficulty is to get used to the method and the time it consumes. One thing is paired with
the other, because if they were used since the early primary to use this method, they would
use it more easily and they do not take a lot of time in answering any questions”.

Difficulties in the rubric's design. The teacher commented that she and her students
faced difficulties in applying the rubric due to the challenging nature of the rubric's design.
According to her, the language of the rubric is difficult for students to understand. In
addition, the rubric demands much explanation and necessitates using language more than
symbols. “This rubric is difficult the students didn’t understand it, if we enhanced it by
making it shorter and rewrite it in a language that they can understand without a lot of
words; it will be easier for them”.

Moreover, according to the teacher this rubric is very long for the students; her students
are not used to read long exams. “The rubric is very long and the students are not used to
read. Its, too long for them to handle”.

Applying the rubric in assessment is effort and time consuming. The teacher criticized
the effort and time consumed in the rubric's application. As a teacher, she complained of
much effort and time needed in preparing a similar rubric for every mathematical subject.

“Teachers have to prepare a form, a special rubric for every subject, so it takes more work”.
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In addition, the teacher criticized the time and effort needed in marking students exam
sheets because they contain much explanation and a lot of detail. Moreover, the teacher
argued that using the rubric with peer assessment consumed extra time from the teacher to
review the students' marking.

On the other hand, the teacher explained that using the rubric requires much effort and
time from the students since they had to study the content deeply to understand it, otherwise

they will not be able to explain what they are doing easily.

Discussion

Using the rubric was a new experience for the teacher and her students; the teacher was
enthusiastic about applying this method. The students also liked the idea of being part of a
project that introduce to them an assessment method used by their peers in USA.

Because assessing with the rubric was new for both the teacher and the students, she
faced many difficulties, but on the other hand she discovered many benefits from using this
method. The teacher asserted that using the rubric did not only enhance her students learning
but also her work as a teacher. According to the teacher, using the rubric in assessment
allowed her to check the level of understanding for the entire students every day, and
motivate her to find the suitable way to help her students to understand what they are
learning. The teacher asserted that using the rubric in assessment had the potential to enhance
the students' learning, because it requires a high quality answer from the students. Therefore,
subsequently the students had to study more in order to solve the problems according to the
rubric. She also added that the explanation part of the rubric is very important as it help the
students to understand what they are doing and why; not only to solve the problem

mechanically. A good body of literature supports these findings (Cebrian & Accino, 2009;
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Cooper & Gargan, 2009; Goodrich, 1997; Moss et al., 2002; Santero, Flores, & Gordillo,
2010; Yoshina & Harada, 2007).

The findings of this study revealed that using the rubric in assessment made the students
active participants in their teaching-learning process. According to Cebrian & Accino (2009)
and Goodrich (1997), using rubrics in assessment helps students to develop a sense of
responsibility, specifically if they use rubrics in self and peer assessment. In addition, using
rubrics in assessment increases the ability of students to judge a quality performance and
facilitates constructive and self-regulated learning (Hafner & Hafner, 2003; Lara, 2010).

The results of this study also indicated that using the rubric in assessment helped the
students to know the expectation of their teacher. Similar finding was reported by Andrade
(2005), Andrade et al. (2008), Allen & Tanner (2006), Cooper & Gargan (2009); Goodrich
(1997), Knight (2006), Zimmerman & Schunk (2001). According to them, using rubrics in
assessment increases students’ awareness of learning goals, clarify teacher’s expectations,
and explain the criteria needed to meet a quality performance.

The teacher and her students faced a difficulty in scoring and correcting the exercises
using the rubric, however, they enjoyed correcting their partners' exercises (peer assessment).
The teacher commented that the students were serious in assessing each other's work. This
was contrary to her fears, that they will over mark their partners. The teacher asserted that
peer assessment had a positive effect on her students learning. This finding is agreed up on by
Hafner & Hafner (2003) who argued that the use of rubrics in combination with peer
assessment provides an effective teaching and learning strategy. Andrade et al. (2008) also
support this finding since they argued that using rubrics in assessment enhances the ability of

students to evaluate their and their peers’ performance.
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The results of this study indicated that this rubric was very long and the students are not
used to read many paragraphs in the exam's sheet. Andrade (2005) confirmed that most of the
students tend not to read a rubric in its entirety.

The teacher criticized the time and effort needed in applying the rubric in assessment.
Similar results were found by Andrade (2005) and Cooper & Gargan (2009) who asserted
that rubrics application in assessment require much time and effort in their construction and
application. In addition, students need much explanation and practice before using them.
Beatty (2008) also agreed that the main disadvantages of using rubric in assessment is related
to the time and precision required to develop a genuinely useful rubric; once constructed they

can be reused over and again but require continuous thoughtful review and revision.
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