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Abstract

This study aimed to develop real-life performance-based tasks in Business
Mathematics (RLPBTs) following the ADDIE’s model of instructional devel-
opment. Using the descriptive-developmental research design, the study de-
veloped RLPBTS with mathematics experts, mathematics department head,
bank manager, mathematics teachers, and students as respondents. The
RLPBTSs consist of instructional plans. Each instructional plan has these com-
ponents: Introduction, Learning Competency, Learning Outcome, Task Ex-
ecution, Scoring Guide, and Generalization. The design and content of the
instructional plans were assessed as very good. On the other hand, the design
and execution of the Tasks were assessed as favorable. Grade 11 students also
agreed that real-life performance-based tasks helped them understand better
concepts in business mathematics. They claimed that they enjoyed the tasks
because of the inclusion of real-life situations that they simulated. The use of
the RLPBTSs provides another innovation in the teaching and learning con-
cepts in Business Mathematics.

Keywords

ADDIE Model, Real-Life Performance-Based Tasks, Instructional Plans,
Business Mathematics

1. Introduction

According to [1], “students find difficulties in learning Mathematics because of
the complexity of using symbols and computations. Also, students tend to forget
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previously learned concepts and skills that are necessary for the new skills to be
learned. As a result, students lack the needed knowledge and comprehension to
advance to the next level of study.” Hence, providing activities that encourage
learners to create tangible and useful products to be shared with the world is
imperative in the learning process. To do this, the teaching and learning process
needs more than rote understanding of concepts and performing basic opera-
tions and calculations. That is, the whole process calls for on-hand experiences
in real-life set-up.

[2] stipulated that learning becomes easy when the lessons are meaningful and
student could relate to its significance and importance. In addition, learning be-
comes more facilitating and effective since real world situations are simulated
into assessment activities that may lead to the development of skills which stu-
dents may apply in their profession.

Business Mathematics is one among the Mathematics courses which have
various applications in the real-life setting in commerce, business and banking
industries. However, less emphasis is given to this aspect and more is given to
understanding concepts and performing the basic computations. Such can be
observed during the formative assessment wherein students are usually given a
set of activities asking them to identify the concepts being described in the test
items or perform the fundamental calculations. The applications can be seen
roughly in the sets of problems provided, which should not be the case. Students
should experience the actual set-up in the problem by simulating it by way of
performance and/or creating something related to it. That is, they may take the
role of a professional to facilitate the operations in an industry.

Studies conducted show that assessment tools can improve the performance of
students in Mathematics. [3], in his study at the classroom level, teacher assess-
ment practices had significant relationships to classroom performance. Also,
cross-level interactions (between student characteristics and teacher practices)
suggested that classroom assessment practices might uniquely interact with stu-
dent characteristics in their role of motivating student effort and performance.
The [4] cited evidence that the development of real-life-based mathematics as-
sessments may be a great help in learning improvement. Thus, they have devel-
oped a concrete assessment plan called the Problem-Based Learning Design
Project (PBL Design project) to answer the needs. [5], in his study, has the same
context as the Congress. It was found that in Australia, effective practices in
Mathematics through its assessment plans are identified and its positive impact
on teaching and learning. In his study, it was found that in Australia, effective
practices in Mathematics through its assessment plans are identified and its pos-
itive impact on teaching and learning. He added that it must be planned in a
broad range to be more helpful, collecting various information before and after a
teaching sequence. [6] examined the change process in mathematics in their
study. Results are organized around five themes: 1) Situating the change process
in the actual contexts where new ideas will be implemented is an effective strategy
for helping teachers change their practice; 2) Group discussions can be a useful
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tool for the social construction of new ideas; 3) Staff development personnel can
facilitate change by introducing new ideas based on teachers’” current levels of in-
terest, understanding, and skill; 4) When teachers’ beliefs are incompatible with
the intentions of the staff development team and are not challenged, the teachers
are likely to either ignore new ideas or inappropriately assimilate them into exist-
ing practice; and 5) Time is a significant obstacle to changing classroom practice.

With the benefits of assessment tools proven in General Mathematics, it is
feasible to develop the same model of the assessment tool in Business Mathe-
matics, one among the branches of mathematics with many applications in real
life. Students find it difficult to apply due to vast terminologies and formulae.
Also, the nature of the course requires an understanding of its practical use in
the real world through tasks that they would genuinely encounter outside the
classroom. As observed during traditional assessment in Business Mathematics,
students failed to have appropriate enthusiasm and understanding of the con-
cepts being solved since they could not relate to them. Hence, it was not mea-
ningful. [2] said that learning becomes easy when the lessons are meaningful,
and students could relate to their significance and importance. Performance-based
tasks clearly show how students execute the skills learned in a simulated situa-
tion similar to real life.

This motivated the researchers to conduct a study to develop real-life perfor-
mance-based tasks in Business Mathematics. That is, to directly link real-life sit-
uations in classroom assessment. The researcher intended to develop a perfor-
mance-based task that is more authentic as it simulated real-life situations in the

classroom assessment of learning in Business Mathematics.

2. Methods

This study employed the developmental research design. Developmental re-
search is the systematic study of designing, developing instructional programs,
processes, and products that must meet internal consistency and effectiveness
criteria [7]. This method was the most appropriate to use since its primary goal
was to develop a product—an instructional material Grade 11.

The ADDIE (Analysis, Design, Development, Implementation, and Evalua-
tion) of instructional development by [8] was employed in this study, and the
GRASP model of [9] was used in the development of the task proper.

The model of development is shown in Figure 1. It shows the step-by-step
procedure in the creation of the RLPBTs. In the analysis phase, the available in-
structional materials and the learning competencies of the Grade 11 mathemat-
ics curriculum were reviewed.

The design phase dealt with the format and content of the RLPBTSs. The de-
velop phase was the execution of the design phase. During the implementation
phase, the RLPBTs were tried out in a Grade 11 mathematics class. The RLPBT's
were evaluated during and after the development. The ADDIE Model was cyclic
and flexible. This meant that each step could be revisited throughout the process,

and revision can be made when called for.
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Figure 1. The ADDIE instructional design model.

The samples of the study were nine (9) Mathematics teachers and 38 Grade
11-STEM students. Individual and group compositions of students were created
considering the nature of the performance tasks. Thus, the students work indi-
vidually and/or collaboratively depending upon such nature of the performance
tasks.

This study used three instruments, namely: Performance-based Task, Obser-
vation Protocol for Grade 11 Mathematics Teachers on the Implementation
Phase, and Assessment of the Real-life Performance-based Tasks.

The performance-based tasks consist of eleven performance tasks and have
these parts: Introduction, Learning Competency, Learning Outcome, Task
proper, Scoring guide, and Generalization.

Some of the performance tasks were done in a group based on Vygotsky’s So-
cial Constructivism Approach, while some were done individually. Furthermore,
some are process-oriented, while some are product-oriented performance-based
tasks.

The conduct of the study had two phases, namely: Development and Assess-
ment. The former comprises analyze, design, develop, implement and evalua-
tion. The latter, is a single-stage phase involving the actual use of the developed
instructional material.

Development Phase. The ADDIE model was adopted in the development of
the RLPBTSs. The five-step procedure was as follows:

Analyze. During the analysis, the researcher examined the learning compe-
tency in the Grade 11 mathematics curriculum prescribed by the Department of
Education. She selected the lessons where performance-based tasks can be in-
corporated into business mathematics. She also surveyed teachers about the
prevailing conditions in mathematics class about the use of performance-based
tasks. A Gantt Chart showing the five-step procedure of development was the
output of this phase.

Design. In this stage, the format of the RLPBTs was identified. The RLPBTSs
had these components: Introduction, Learning Competency, Learning Outcome,

Task proper, Scoring, and Generalization.

DOI: 10.4236/jamp.2021.93034

488 Journal of Applied Mathematics and Physics


https://doi.org/10.4236/jamp.2021.93034

S. M. A. Galman, J. C. Del Rosario

Develop. In this stage, the researcher wrote the content of the tasks identified
in the design phase. The first draft form was checked by the adviser and a ma-
thematics head. Subsequent revision was done based on their suggestions. The-
reafter, the revised form was pilot-tested in ELJMHS for the clarity and readabil-
ity of the contents, and determination of time allotment. Subsequent revision
was done based on the result of the pilot testing.

Implement. In this stage, the developed RLPBT's were carried out or executed
in Grade 11 mathematics classes at HCPMSHS.

Evaluate. In this stage, the RLPBTs were subjected to the evaluation.

Assessment Phase. Nine Math teachers assessed the content and execution of
the RLPBTs. Twenty students assessed the RLPBTs in terms of their answers in
the performance task.

3. Results

This section discusses the development and assessment of the real-life perfor-

mance-based tasks in Business Mathematics.

3.1. Development of the Real-Life Performance-Based Tasks

The development of the RLPBTs adopted the ADDIE model of instructional de-
velopment. It underwent five stages, namely: analysis, design, development, im-

plementation, and evaluation.

3.1.1. Analysis
During this stage, the learning competency in the Grade 11 mathematics curri-
culum as prescribed by the Department of Education (DepEd) was examined.

The lessons in Business Mathematics were selected in which the perfor-
mance-based tasks can be integrated, such as simple and compound interests,
simple and general annuity, stocks and bonds, and business and consumer loans.

Interviews were also conducted among Mathematics teachers of if they used
performance-based tasks in Mathematics. The teacher admitted that they did not
use performance-based tasks. The teachers follow the learning competency pre-
scribed by the Department of Education in teaching Mathematics, and they sup-
plemented this with readings from other sources like books and the internet.
Problems and exercises were given to the students using the traditional method
of paper and pencil activities, not using the performance-based tasks.

The findings of the interview provided the researcher inputs in developing
RLPBTs. On the other hand, the findings in the analysis stage were used as a
benchmark in the succeeding stages of the development.

3.1.2. Design

In this stage, the format of the RLPBTs was conceptualized. The RLPBTs had
these components: Introduction, Learning Competency, Learning Outcome,
Task Proper, Scoring Guide, and Generalization.

The Introduction discusses the overview of the performance-based task in
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Business Mathematics (RLPBTs). It enables the students to envision what they
were supposed to do in the task proper. It also asks them how they would do the
outcome at the end of the task proper. To make the introduction more focused
on the users and interesting to read, a picture was included.

The Learning Competency, the second component of the RLPBTS, states what
the students would learn and able to do throughout the task proper.

The Learning Outcomeis the expected output of the students at the end of the
task.

The Task Proper engages the students to collaborate or perform the perfor-
mance-based task. In particular, the grasp model was used in task proper. The
titles of the different activities are as follows:

Activity 1—Your Interest is my Concern.

Activity 2—How Much and How Long Matters to Me.

Activity 3—Income Explains Everything.

Activity 4—Interest Affects my Payments.

Activity 5—Price Matters.

Activity 6—Monthly Payment Please.

Activity 7—Selfie! Selfie!

Activity 8—Top Gainers or Bottom Three.

Activity 9—Investment in Stocks.

Activity 10—Payment Schedule.

Activity 11—Renewed or New Loan.

The Scoring component of the RLPBT's contains a guide on how the students
scored in the task proper. Different assessment tools were used depending on the
outputs of the students at the end of the PB Task.

The Generalization component of the RLPBTs summarizes the activity. The
students gave their conjectures about the PB task.

The design phase of the development paved the way for the components of the
RLPBTSs. This is in consonance with the findings of [10]. According to him, the
conclusion of the instructional design phase carries with it the creation of an in-
structional design document that reflects a high-level overview of the entire in-
structional material. Such overview provides for a set of identified components
or parts included in the plan. An example is the provision on the alignment of
learning competencies and assessment in the design of the RLPBT's which can be
supported by [11] as he emphasized the importance of meaningful alignment of
the objectives and assessments.

The same is supported by the findings of [12], as they emphasized that the de-
sign of a learning activity is likely to have fixed format for the courses. That is,
there is a set of useful guidelines for videos, quizzes, message boards, and polls.

The findings of the present study are the same as the findings of [1] when it
comes to considering the salient parts of instructional material. The study of the
latter considered several parts such as Introduction, Materials, and Task Proper,

among others in the design of the instructional plan. The same is supported by
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the study of [13] when the key design features of study materials were consi-
dered in the development. Also, [14] advises that a course unit can consist of an
overview, unit objectives, several sections of content divided into sub-sections,
interactive questions, a summary, self-assessment questions on the whole unit,

and list of additional reading materials.

3.1.3. Development

In this stage, the contents of the RLPBTs were written. The template of the
RLPBTSs presented in the design phase was followed. The eleven RLPBTs devel-
oped were the following:

PT Number 1—Simple and Compound Interest.

PT Number 2—Simple and Compound Interest.

PT Number 3—Simple and Compound Interest.

PT Number 4—Simple and General Annuity.

PT Number 5—Simple and General Annuity.

PT Number 6—Simple and General Annuity.

PT Number 7—Simple and General Annuity.

PT Number 8—Stocks and Bonds.

PT Number 9—Stocks and Bonds.

PT Number 10—Business and Consumer Loans.

PT Number 11—Business and Consumer Loans.

In the course of the development of the RLPBTSs, the researcher consulted
Grade 11 Mathematics teacher and her adviser. The initial draft of the RLPBTSs
was shown to them, and they commented that the borders of the RLPBTs caused
a distraction to the users. They suggested that the borders be removed. The
RLPBTs were also tried out among Grade 11 students of school-participant to
determine the readability of the content and the time allocation in the execution
of the RLPBTs. The first draft of the RLPBTs was revised, and the suggestions of
the teachers were incorporated. The second draft of the RLPBTs was again
shown to the Mathematics teacher and her adviser for comments and further
recommendations. This scenario is supported by the study conducted by [15]
and [16]. Based on the former, the development of teaching activities undergoes
cyclic evaluation until it can be used for actual practice. Results from teachers’
enactments may be used for refinement of the original design to make it more
effective. On the other hand, the latter emphasized that the structural design of
materials can also have a major impact on learner’s comprehension of materials.
The design should be appealing to the eyes, for instance, the color should be at-
tractive, illustrations should be clear and relevant to the text and repetition
should only be used to show emphasis. Hence, unnecessary details must be
omitted.

In sum, the measures undertaken under the develop phase of the study could
be supported by [12]. According to them, the development of instructional ma-
terial must follow a framework, like the present study, in which the design was
based.
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3.1.4. Implementation

In this stage, the second draft of the RLPBTs was tried among Grade 11 students
at another senior high school. The students involved in the implementation were
oriented on how the implementation of the RLPBTs would be carried out. Two
Grade 11 General Mathematics teachers in the same school served as observers
in the implementation of the RLPBTs.

Performance Task 1 (PT 1) was successfully carried out by the researcher and
the class. The overview of the performance task was clearly explained by the re-
searcher and clearly understood by the students. The learning competency and
learning outcome were simply and clearly stated. In the task proper, the GRASP
was easily followed by the students. While performing the situation, it was ob-
served that the students interestingly participated and found enjoyment per-
forming the scenario in the play. In the scoring, all of the criteria were seen in
the play, and the groups presented a different level of performance. In generali-
zation, the guide questions were answered correctly. In general, the teach-
er-observers gave no suggestions in Performance Task 1 in simple and com-
pound interests.

The Performance Task 2 (PT 2) was successfully carried out by the researcher
and the class. The overview of the performance task was clearly explained by the
researcher and clearly understood by the students. The learning competency and
learning outcome were simply and clearly stated. In the task proper, the GRASP
was easily followed by the students. While performing the situation, it was ob-
served that the students interestingly answered the given balance sheet and
found enjoyment. In the scoring, almost all of the students got a perfect score. In
generalization, the guide questions were answered correctly. In general, the
teacher-observers gave no suggestions in Performance Task 2 in simple and
compound interests.

In Performance Task 3 (PT 3), almost the same comments as in the previous
lessons were noted. No recommendations on the components of the RLPBTS
were given.

In Performance Task 4 (PT 4), the students found the picture in the introduc-
tion interesting because it was a picture taken in an appliance store. The students
had an idea of what would happen in the task proper because of the picture. The
students clearly understood the learning competency and learning outcome. In
the task proper, the GRASP was easily followed by the students because of the
picture in the Introduction. While performing the situation, it was observed that
the students interestingly participated and found enjoyment performing the
scenario in the play. In the scoring, all of the criteria were seen in the play, and
the groups presented a different level of performance. In generalization, the
guide questions were answered correctly. In general, the teacher-observers gave
no suggestions in the Performance Task 4 in a simple and general annuity.

In Performance Task 5 (PT 5), the students were puzzled when the art mate-

rials were shown. The picture in the introduction gave them an idea to ask what
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would happen in the task proper. The students had a better understanding of the
task when the learning competency and learning outcome were read to them by
the researcher. In the task proper, the students enjoyed creating their own leaflet
of appliances and suggested if they could give their name of the store and the
name of the appliances. Different designs and levels of creativity were shown in
the scoring. All entries in the computation of monthly payments, suggested retail
price, and cash price were correct. In generalization, the students answered the
guide questions immediately because they enjoyed the task proper.

In Performance Task 6 (PT 6), the students found the picture in the introduc-
tion interesting because of the car. The students clearly understood the learning
competency and learning outcome. In the task proper, one student gave a price
of P165,000 for a brand new car which the other students debated; some said
that the price was for a pre-owned car. While performing the situation, it was
observed that the students answered the task in less than fifteen minutes. The
formula was recorded in the calculator, which gave them enough time to answer
the proposal. The students gave different suggestions, but most of them chose
the higher monthly payments in one year than lower monthly payments in two
years. In the scoring, almost all students have a perfect score. In generalization,
the guide questions were answered correctly. In general, the teacher-observers
gave no suggestions in the Performance Task 6 in the simple and general annuity.

In Performance Task 7 (PT 7), almost the same comments as in the previous
PT 5 were noted from the teachers, and students. No recommendations on the
components of the RLPBTS were given.

In Performance Task 8 (PT 8), the introduction probed the thinking of the
students. The teacher asked them what the task was all about. The picture in the
introduction helped them answer their teacher’s question. The Learning Com-
petency helped them understand what the task proper was all about. The learn-
ing outcome gave them an idea of what they would do in the task proper. In the
task proper, after explaining the GRASP and upon receiving the copy of a news-
paper, one student asked if the letters in the newspaper could be made larger. It
was explained to them that the copy of the newspaper was a duplicate copy, and
the standard copy of stocks in the Philippine Stock Exchange written in the
newspaper. The students quickly followed the task. In scoring, the teach-
er-observer suggested that the enumerated companies would be given an addi-
tional point. The guide questions gave the students clearer concepts of stocks.

In Performance Task 9 (PT 9), the teacher clearly explained the task's over-
view and clearly understood by the students. The learning competency and
learning outcome were clearly stated. In the task proper, the GRASP was easily
followed by the students. While performing the situation, it was observed that
the students interestingly answered the given balance sheet and found enjoy-
ment, especially in the broker’s commission. The students laughed at each other
when they saw some of their seatmates gave commission lower than 100 and

asked them if they could gain profit out of that. In response, the student empha-
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sized that she would be considered as a broker by the client because of it. In the
scoring, almost all of the students got a perfect score. In generalization, the guide
questions were answered correctly. In general, the teacher-observers gave no
suggestions in the Performance Task 9 in stocks and bonds.

In Performance Task 10 (PT 10), the students found the picture in the intro-
duction engaging. The students clearly understood the learning competency and
learning outcome. In the task proper, Grasp was easily understood by the stu-
dents. While performing the situation, it was observed that the students fre-
quently asked the question of what would happen at the last payment. The stu-
dents observed the diminishing outstanding principal and interest. Some stu-
dents asked why they got an answer of 0.02 at the last outstanding principal.
They were confused if that was normal. The teacher explained that they would
not attain a perfect zero score, and the decimal point discrepancy in mathemat-
ics was considered correct. In the scoring, almost all students have a perfect
score. In generalization, the guide questions were answered correctly. In general,
the teacher-observers gave no suggestions in the Performance Task 10 in busi-
ness and consumer loans.

Performance Task 11 (PT 11), almost the same comments as in the previous
PT 10, were noted from the teachers and students except in the additional pro-
posal in the task proper. Students gave interesting suggestions if they would
choose a renewed loan or a new loan. No recommendations on the components
of the RLPBTS were given.

When observed as a whole, the execution of the RLPBTs was successfully car-
ried out. The teacher-observers said that the performance-based tasks were
another innovation and strategy in teaching concept and operations on Business
Mathematics. The use of the different performance tasks in teaching Business
Mathematics proved interesting to students, and enhanced students' maximum
participation.

The present study exhibited the implementation phase as a result of the suc-
cess of the preceding phases. Here, the deductions made out of the responses
and reactions of the students imply the appropriateness and workability of the
analysis and design phases. This can be supported by the concept of [17] that
implementation phase establishes whether the design intention stand up to the
test of workability. In addition, he suggested that only if an effective design is
accompanied by an effective implementation are desired changes expected to
occur in teaching and learning, and therefore the expected outcomes can be ob-
served. It is also in this phase the role of the teacher becomes critical. [18] asserts
the importance of the ability of the teachers to recognize salient features of the
design are central to the rationale or purpose of the instructional material. Such

features should be retained or modified with extreme caution.

3.1.5. Evaluation
Each phase was evaluated based on the compliance to every standard and step in

each phase. It was shown that the development followed strictly the Gantt Chart
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during the Analysis phase; considering the parts undermined in the Design
phase; developing the actual contents based on the design in the Development
phase; and considering the guidelines set forth in the Implementation phase.
Here, the evaluate phase was carried out in each phase using qualitative analysis.
This is supported by the studies conducted by [19] and [20]. The former de-
scribes the evaluation phase as crucial in design studies since the results of this
phase suggest possible improvements and offer bases for the domain-specific
guidelines. The latter suggest using qualitative analysis in order to optimize un-

derstanding of the effectiveness of the design under evaluation.

3.2. Assessment of the Developed RLPBTs
3.2.1. Assessment of the Design and Content of the RLPBTs

The RLPBTs were subjected to the evaluation of two Mathematics experts and a
bank manager in Nueva Ecija. The results of their evaluation on the design and
content of the RLPBTs were considered in the final draft of the RLPBTs.

Table 1 shows the evaluation of the mathematics expert and bank manager on
the RLPBTs. T The data collected using the questionnaire were treated using
weighted mean.

Task 1 in simple and compound interest was given a mean rating of 2.93
(Very Good) by the three evaluators n the design. They found six components of
this RLPBT simple and clearly written. One evaluator recommends that the pic-

ture in the introduction be localized to become more attractive.

Table 1. Summary of evaluation on the design of RLPBT's by mathematics expert and the bank manager.

RLPBTSs Attributes

Introduction
Learning Competency
Learning Outcome
Task Execution
Goal

Design Role
Audience
Situation
Products/Performances
Scoring
Generalization

Grand Mean Rating

Qualitative Rating

Mean Ratings
Qualitative

TASK TASK TASK TASK TASK TASK TASK TASK TASK TASK TASK "V Rating

1

3.00

2.67

2.67

2 3 4 5 6 7 8 9 20 22

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 VG

3.00 3.00 3.00 3.00 2.67 2.67 3.00 3.00 3.00 3.00 291 VG

3.00 3.00 3.00 3.00 2.67 2.67 3.00 3.00 3.00 3.00 291 VG

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 VG

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 VG

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 VG

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 VG

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 VG

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 VG

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 VG

3.00 3.00 3.00 3.00 2.93 2.93 3.00 3.00 3.00 3.00 298 VG

VG VG VG VG VG VG VG VG VG VG VG

DOI: 10.4236/jamp.2021.93034

495 Journal of Applied Mathematics and Physics


https://doi.org/10.4236/jamp.2021.93034

S. M. A. Galman, J. C. Del Rosario

Task 2 was also given a mean rating of 3.0 (Very Good) on design by the three
evaluators in simple and compound interest. They did not suggest modifying or
revise the RLPBT. They anticipated that students would actively participate in
answering the given balance sheet as they imagine that they are in the real world
of business offering loans to customers. They said that the design of Task 2 could
cater to all types of learners. With these features of Task 2 found by the three
evaluators, their judgment on the use of Task 2 on simple and compound inter-
est was favorable.

In Task 3 on simple and compound interest, the grand mean rating on the de-
sign was 3.0 (Very Good). Each item on the design was all rated Very Good. No
further comments and suggestions were given.

In simple and general annuity Task 4, the three evaluators gave a grand mean
rating of 3.0 (Very Good). One evaluator commented that the task proper was a
real situation that the student encountered shortly.

Stocks and Bond, Task 8 was rated with a mean rating of 3.0 (Very Good).
Each item on the design was all rated Very Good. No further comments or sug-
gestions were given.

The three evaluators gave a grand mean rating of 3.0 (Very Good) on the de-
sign of Task 11. Each item on the design was all rated Very Good. One evaluator
suggested that the picture in the introduction b localized. The other two evalua-
tors gave no further comments or suggestions.

Table 2 shows the evaluation of the mathematics expert and bank manager in
the content of the RLPBTs.

Table 2. Summary of evaluation on the content of RLPBTs by mathematics expert and the bank manager.

Mean Ratings

RLPBTSs Attributes TASK TASK TASK TASK TASK TASK TASK TASK TASK TASK TASK W inﬁ:;ve
1 2 3 4 5 6 7 8 9 20 22
Introduction 300 300 300 300 300 300 300 300 300 300 300 3 VG
Learning Competency ~ 2.67 ~ 3.00  3.00 300 267 267 300 300 300 300 300 291 VG
Learning Outcome 267 300 300 300 267 267 300 300 300 300 300 291 VG
Task Execution
Goal 300 300 300 300 300 300 300 300 300 300 300 3 VG
Content Role 300 300 300 300 300 300 300 300 300 300 300 3 VG
Audience 300 300 300 300 300 300 300 300 300 300 300 3 VG
Situation 300 300 300 300 300 300 300 300 300 300 300 3 VG
Process/Product 300 300 300 300 300 300 300 300 300 300 300 3 VG
Scoring 300 300 300 300 300 300 300 300 300 300 300 3 VG
Generalization 300 300 300 300 300 300 300 300 300 300 300 3 VG
Grand Mean Rating 293 300 300 300 293 293 300 300 300 300 300 298 VG
Qualitative Rating VG VG VG VG VG VG VG VG VG VG vG VG
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Task 2 was given a mean rating of 3.0 (Very Good) on content by the three
evaluators in simple and compound interest. They did not suggest modifying or
revise the RLPBT. They commented that when the task was executed in the class,
the students would have to anticipate that they were the bookkeepers or the ac-
counting assistants who were doing their job. They also anticipated that students
would actively participate in answering the given balance sheet as they imagine
that they are in the real world of business offering loans to customers. With
these features, if Task 2 was found by the three evaluators, their judgment on
Task 2 on simple and compound interest was favorable.

Task 5 on simple and general annuity was also given a mean rating of 2.97
(Very Good). One evaluator gave the learning competency on the content rat-
ings of 2.0. He suggested that the learning competency and learning outcome
should be made three instead of two. The other two evaluators gave no recom-
mendations on the Task. As a whole, the three evaluators found the Task ac-
ceptable to usel in the simple and general annuity.

Task 7 on simple and general annuity was also given a mean rating of 3.0
(Very good). The evaluators gave no recommendations on the Task. They said
that students would indeed participate in the task because of the cellphone.

Stocks and Bond, Task 8 was rated a grand mean rating of 3.0 (Very Good),
each item on the content was all rated Very Good. No further comments or sug-
gestions were given.

Task 10 in business and consumer loan was also given a mean rating of 3.0
(Very Good) on content by the three evaluators. They did not suggest modifying
or revising the task. They commented that when the task was executed in the
class, the student’s excitement was seen on how the principal and the interest
diminish every month. They also anticipated that the students would actively
answer the given balance sheet as they imagine they are the lenders. Hey said
that the content of Task 10 could cater to all types of learners. With these fea-
tures of Task 10 found by the three evaluators, their judgment on the use of Task
10 on business and consumer loans was favorable.

Overall, the three evaluators' rating on the eleven performance-based tasks
was indicative of excellent quality. The design and content of the RLPBTS satis-
fied the performance criteria of authentic assessments. The five ingredients of
performance task in GRASPS form cited by [8] assured authentic transfer; gave
the student a goal, a role, an audience, a setting, performance/product demands,
and a set of standards and criteria by which work will be judged. These ingre-
dients were manifested in the developed RLPBTs. As some studies show, teach-
er’s assessment practices had significant relationships to classroom performance
[3]. Effective practices in mathematics through its assessment plans were identi-

fied and its positive impact on teaching and learning [5].

3.2.2. Assessment of the Instructional Use
1) Assessment of the instructional use by the mathematics teachers

Nine Mathematics teachers assessed the content and execution of the eleven
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RLPBTSs on simple and compound interest, simple and general annuity, stocks
and bonds, and business and consumer loans based on their different compo-
nents. All nine teachers said that the introduction of the PTs was clearly stated.
They said the content of the Introduction drew and aroused the attention and
interest of the students. The teacher finds the Introduction interesting to read.
The teachers also remarked that the inclusion of a picture in the Introduction
helped the learner focus their attention on the task correctly, which is an innova-
tion in preparing performance tasks.

The nine mathematics teachers also said that the eleven PTs’ learning compe-
tency explained the main intent/s of the PTs. They attested that the learning
competencies were observable since the noun phrase used led to a well-defined
product of the action implied by the phrase. In general, the teacher said that the
competencies of the PTs were well-written and sequentially appropriate.

The nine mathematics teachers also said that the eleven PTs’ learning out-
comes explains the outcome of the PTs. They commented that the learning
competency clearly described the expected learning outcomes. They attested that
each learning outcome was observable since it led to a well-defined product or
process. In general, the teacher said that the learning outcome described the
process of the PTs.

In the task proper, the teachers said that in each PT, the GRASP explained the
provision to be performed. Two mathematics teachers recommended that the
number of roles and audience increased from two to four or five, depending on
the number of students. Four to five members of the group will maximize the
use of allotted time in PT 1 and PT 4. They added that the periods should be
seen in PT 4 and PT 7 and the name of companies in PT 9. If Grasp would be
correctly followed, the different steps to be executed would indeed be partici-
pated in actively by the students. They said that the students enjoyed the task
than the usual paper and pencil assessment.

In the eleven PTs scoring component, two teachers recommended an addi-
tional point in the enumerated companies in PT 8. The nine teachers all agreed
that the scores are appropriate in each task, and the level of performance are
evident in each criterion in the analytic rubric used. The given scores in scoring
may serve as measures to determine whether the learning competency and out-
come were attained or not.

According to nine mathematics teachers, the provision of a generalization in
the PTs served as a summary of the lesson. They all agreed that the guide ques-
tions formulated are of different levels of difficulty, and the discussion of these
would certainly clarify the learner’s thoughts. They said that if the students ans-
wered the questions correctly, they could summarize the lesson in their own
words.

In totality, the developed RLPBTs were assessed favorably by nine mathemat-
ics teachers. They all agreed that the development and use of performance-based

tasks in teaching business mathematics is an innovative move to maximize
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learning outcomes in mathematics.

2) Assessment of Instructional Use by the Students

The students’ assessment on the eleven RLPBTs was described in terms of
what they thought and felt about their instructional use.
e PT on Simple and Compound Interests

Nineteen out of twenty (95%) randomly chosen Grade 11 mathematics stu-
dents said that they loved PT 1; they found it enjoyable and challenging because
they love to act. One student (5%) said that the role-play was hard for her be-
cause she did not like to act. The same number of students, 19 out of twenty,
chose Performance Task 1 rather than the usual activity because it was a chal-
lenge for them to act and compute simultaneously. One student chose the usual
activity because she likes to solve the problem than to act in a play.
e PT 2 on Simple and Compound Interest

Twenty students (100%) said that PT 2 was enjoyable and interesting; one
student said it also gave her knowledge in lending or borrowing money that she
might use someday when she has her own capital. Nineteen out of twenty (95%)
students chose the performance task rather than the usual activity because it was
easy to follow and enjoyable. One student (5%) chose both because he loves to
compute different problems in mathematics.
e PT 3 on Simple and Compound Interests

Twenty (100%) said that PT 3 was enjoyable; three out of twenty (15%) said it
was complicated at first because they were asked to identify and modify the mis-
takes in the given balance sheet. Nineteen (95%) out of twenty students chose
the performance task because it will help them analyze mistakes and one student
(5%) chose both the performance task and the usual activity.
e PT 4 on Simple and General Annuity

Twenty students (100%) said that PT 4 was entertaining, enjoyable, and chal-
lenging. This task would help them because they would experience this task in
the future. It gave them a realization of what they would ask for in an appliance
center, especially the computation of prices. The same students (100%) also
chose this performance task rather than the usual activity because they acted and
computed simultaneously, and they anticipated that they would encounter this
situation someday.
e PT 5 on Simple and General Annuity

Twenty students (100%) liked the PT 5 because it was easy and enjoyable, they
have had the chance to create a leaflet, give their price and name of their own
company. They imagined themselves as future entrepreneurs selling their own
products and creating their own leaflet of advertisement. The same students
chose the performance task rather than the usual activity because they enjoyed
and imagined themselves as future entrepreneurs.
e PT 6 on Simple and General Annuity

Twenty students (100%) said that PT 5 was interesting. All of the students

wanted to have their own car someday, whether in installment or cash. They
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found this performance task interesting because it gave them the knowledge that
the longer-term they apply, the higher interest would be applied. They also chose
the performance task because it was challenging, engaging and did not feel they
solve problems because they imagined themselves as salesman or buyer of the
car.
e PT 7 on Simple and General Annuity

Twenty students (100%) liked the PT 7 because it was easy and enjoyable; they
cut and pasted different cellphones and create a streamer. They imagined them-
selves as future entrepreneurs selling their own products and creating their own
advertisements. The same students chose the performance task rather than the
usual activity because it would enhance their skills.
e PT 8 on Stocks and Bonds

Seventeen (85%) out of twenty students said it was easy and enjoyable because
they would choose the company in the newspaper; three students (15%) said it
was complicated because of its font size. Sixteen students (80%) chose the per-
formance task than the usual activity in the class because in the latter, they had a
chance to know the Philippines' biggest companies. Four students chose the
usual activity because it was tedious for them to look for the different companies
because of its font size.
e PT 9 on Stocks and Bonds

Twenty students (100%) said that PT 9 was easy and interesting. They find
this task interesting because they would choose five different companies to in-
vest in, easy because they would earn commission on every investment they
would sell. Some students chose the performance task than the usual activity be-
cause they imagined that they socialize to sell stocks, and for them, it was easy
compared to the other tasks.
e PT 10 on Business and Consumer Loans

Twenty students (100%) said that PT 10 was challenging for them. They were
challenged to know that the higher the principal when you apply for a loan, the
higher interest it has. They were also challenged to get the zero outstanding
principal at the end of the amortization period. Seventeen students (85%) chose
the performance task because they enjoyed doing the task, and they are interest-
ed in how the principal and interest diminish every month. Three students
(15%) chose both because they love computation.
e PT 11 on Business and Consumer Loans

Twenty students (100%) said that PT 11 was interesting because they could
differentiate a new loan and a renewed loan. The same students (100%) chose
the performance task because they learned more in this task, and they antic-
ipated themselves applying for a loan in the future, or they could give sugges-
tions to their parents when they apply for a loan.

The students’ expressions of excitement and imagination are manifestations of
the instructional benefits of the performance-based tasks in the study of con-

cepts and operations in business mathematics. The findings of the study are
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supported by the idea of [21], that when the teachers design and implement in-
novative teaching methods in their classrooms, they are likely to capture the
study’s findings optimize their learning outcomes. Performance-based tasks are
rarely done in most mathematics classes. When students had this experience,
they find excitement and become more imaginative of what they will do and be-
come when they are in the real world while learning. Zimmarro, as cited by [22],
enumerated steps in the development of performance-based assessments where
[23] suggested questions to get started on the activity which would present the
learner an observable product, process, or the combination of both process and

product.

4. Conclusions and Recommendations

From the findings of the study, it is concluded that the development of instruc-
tional materials like real-life performance-based tasks in Business Mathematics
is made possible using the ADDIE Model. Also, the quality of developed instruc-
tional materials like RLPBTS is established by a defined process assessment.

In view of the study’s findings and the conclusions drawn, it is recommended
that a model in the development of activities must be chosen carefully to come
up with the desired output. Also, it is recommended that performance-based
tasks in other areas in mathematics be developed. The replication of the imple-
mentation of the developed RLPBTs in other Grade 11 mathematics classes to
further establish validity and reliability of outcomes is also encouraged. Lastly, to
encourage other researchers to conduct further research studies on the effec-
tiveness of performance-based tasks on improving students' achievement and

affective behavior.
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