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Program PLO study program that is charged to the course
Learnin
Outcomges PLO-7 | Apply basic mathematical principles to solve simple mathematical problems
(PLO) Program Objectives (PO)

PO-1 This course examines the meaning of reasoning, types of reasoning including inductive reasoning, deductive
reasoning, reasoning in solving mathematical problems, the meaning of proof, methods of proof including
direct methods, indirect methods, and types of proof which include formal proof and non-formal proof. formal.
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P.O PLO-7
PO-1
PO Matrix at the end of each learning stage (Sub-PO)
P.O Week
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PO-1
Short This course examines the meaning and benefits of proof, the types of reasoning used in the proof process and their
Course characteristics, including deductive reasoning and inductive reasoning (analogy, generalization), types of proof in mathematics
Description | (proof, formal, informal, direct proof, contradiction , induction, and proof with examples and non-examples) and how to
communicate proof through IT-based active learning
References | Main : |
1. Sundstrom, T. 2014. Mathematical Reasoning: Writing and Proof Version 2.0 California: Creative Commons
Supporters: |
1. [1] Sundstrom, T. 2014. Mathematical Reasoning: Writing and Proof Version 2.0 California: Creative Commons [2]
Brodie, K. (2009). Teaching mathematical reasoning in secondary school classrooms (Vol. 775). Springer Science &
Business Media. [3] Nickerson, R. S. 2009. Mathematical reasoning : patterns, problems, conjectures, and proofs. New
York: Psychology Press. [4] Reid, D. A., & Knipping, C. (2010). Proof in mathematics education. Research, learning and
teaching. [5] Stylianou, D. A., Blanton, M. L., & Knuth, E. J. (2010). Teaching and learning proof across the grades: A K-
16 perspective. Routledge
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Final abilities of Evaluation Learning methods, ,I;St‘;?i':'gs
each learning Stu[dent Assignmer:nlts, [ Assessment
Week- | stage Estimated time References ight (9
(Sub-PO) Weight (%)
Indicator Criteria & Form Offline ( Online ( online)
offline )
(1) (2) (3) (4) (5) (6) (7) (8)

1 Able to * Define the Criteria: Collaborative Material: 10%
demonstrate meaning of Quantitative and | approach Reasoning
knowledge and reasoning ¢ Test (discussion and thinking
insight into the Differentiate d « Definition of
meaning of reasoning and | porm of and "
reasoning, types thinking « A t: expository) reasoning ¢
of reasoning Explain each ssessment : Asynchronous Levels of
including inductive reasoning Test or reasoning
reasoning, based on its Synchronus References:
deductive level « Give Discussion
reasoning, examples of forum
reasoning in each level of
solving reasoning « Problem
mathematical Use solving
problems, reasoning in assignments
understanding problem in Student
proof, methods of solving Worksheets
proof including activities
direct methods,
indirect methods,
and types of proof
(CLO-1) Able to
implement basic
principles of
reasoning and
proof concepts in
problem solving
activities (CLO-3)

2 Able to * Explain Criteria: Collaborative Material: « 15%
demonstrate inductive Quantitative and approach Types of
knowledge and reasoning Test (discussion reasoning
insight into the with examples d based on
meaning of « Explain Form of and ased on
reasoning, types deductive A ¢ expository) generalities ¢
of reasoning reasoning ssessment : Asynchronous Types of
including inductive | with examples Test or reasoning
reasoning, * Explain Synchronus based on
‘rj:gs“:;'i‘r’]z Péggg;ti'ggal Discussion mathematical
reasoning in with examples forum matt_erlal :
solving « Explain Proplem Design of
mathematical multiplicative solving tasks
problems, reasoning assignments involving
understanding of with examples in Student reasoning
proof, methods of | < Explain Worksheets References:
proof including analogical
direct methods, reasoning
indirect methods, with examples
and types of proof * Explain
(CLO-1) Able to additive
demonstrate reasoning
pedagogical with examples
knowledge in * Explain
designing tasks algebraic
that involve reasoning
reasoning and with examples
proof (CLO-2)  Explain
Able to implement statistical
the basic reasoning

principles of
reasoning and
proof concepts in
problem solving
activities (CLO-3)

with examples
» Use various
types of
reasoning in
problem
solving
activities ¢
Designing
middle and
high school
mathematics
assignments
and
assessments
that involve
reasoning




Able to * Explain Criteria: Collaborative Material: « 15%
demonstrate inductive Quantitative and | approach Types of
knowledge and reasoning Test (discussion reasoning
insight into the with examples and based on
meaning of * Explain . o
reasonigg, types dedtﬁ)ctive Form of . expository) generalities
of reasoning reasoning Assessment : Asynchronous Types of
including inductive | with examples | T€st or reasoning
reasoning, * Explain Synchronus based on
?eee?su:r:lixz Péggg;ti'ggal Discussion mathematical
reasoning in with examples forum matt_erlal :
solving . . Explain _ Prol:_)Iem Design of
mathematical multiplicative solving tasks
problems, reasoning assignments involving
understanding of with examples in Student reasoning
proof, methods of | < Explain Worksheets References:
proof including analogical
direct methods, reasoning
indirect methods, with examples
and types of proof * Explain
(CLO-1) Able to additive
demonstrate reasoning
pedagogical with examples
knowledge in « Explain
designing tasks algebraic
that involve reasoning
reasoning and with examples
proof (CLO-2) « Explain
Able to implement statistical
the basic reasoning
principles of with examples
reasoning and « Use various
proof concepts in types of
problem solving reasoning in
activities (CLO-3) problem

solving

activities ¢

Designing

middle and

high school

mathematics

assignments

and

assessments

that involve

reasoning
Able to * Explain Criteria: Collaborative Material: ¢ 15%
demonstrate inductive Quantitative and | approach Types of
knowledge and reasoning Test (discussion reasoning
insight into the with examples and based on
meaning of * Explain . .
reasoning, types deductive i‘;"s“;;;;em _ expository) generalities »
of reasoning reasoning : Asynchronous Types of
including inductive | with examples Test or reasoning
reasoning, * Explain Synchronus based on
?;ads'-‘:r:'i‘r’]z lr)égggatilr?gal Discussion mathematical
reasoning in with examples forut;? mat(_erlal 'f
solving . . Explain _ Pro_ em Design o
mathematical multiplicative solving tasks
problems, reasoning assignments involving
understanding of with examples in Student reasoning
proof, methods of | « Explain Worksheets References:
proof including analogical
direct methods, reasoning
indirect methods, with examples
and types of proof « Explain
(CLO-1) Able to additive
demonstrate reasoning
pedagogical with examples
knowledge in « Explain
designing tasks algebraic
that involve reasoning
reasoning and with examples
proof (CLO-2) « Explain
Able to implement statistical
the basic reasoning

principles of
reasoning and
proof concepts in
problem solving
activities (CLO-3)

with examples
 Use various
types of
reasoning in
problem
solving
activities ¢
Designing
middle and
high school
mathematics
assignments
and
assessments
that involve
reasoning




Able to * Explain Criteria: Collaborative Material: « 15%
demonstrate inductive Quantitative and | approach Types of
knowledge and reasoning Test (discussion reasoning
insight into the with examples and based on
meaning of  Explain Form of expository) eneralities «
reasoning, types deductive A t: p Y g
of reasoning reasoning ssessment : Asynchronous Types of
including inductive | with examples | T€st or reasoning
reasoning, * Explain Synchronus based on
?:;js“:;'i‘r’]z Péggg;ti'ggal Discussion mathematical
reasoning in with examples forum matt_erlal :
solving . . Explain _ Prol:_)Iem Design of
mathematical multiplicative solving tasks
problems, reasoning assignments involving
understanding of with examples in Student reasoning
proof, methods of | < Explain Worksheets References:
proof including analogical
direct methods, reasoning
indirect methods, with examples
and types of proof * Explain
(CLO-1) Able to additive
demonstrate reasoning
pedagogical with examples
knowledge in « Explain
designing tasks algebraic
that involve reasoning
reasoning and with examples
proof (CLO-2) « Explain
Able to implement statistical
the basic reasoning
principles of with examples
reasoning and * Use various
proof concepts in types of
problem solving reasoning in
activities (CLO-3) problem

solving

activities ¢

Designing

middle and

high school

mathematics

assignments

and

assessments

that involve

reasoning
Able to * Explain the | Criteria: Collaborative Material: 0%
demonstrate urgency Of_ Quantitative and approach The
knowledge and reasoning in Test (discussion relationship
insight into the solving d betwi
meaning of mathematical and eween
reasoning, types problems e expository) reasoning
of reasoning Explain the Asynchronous and problem
including inductive role of or solving and
reasoning, reasoning in Synchronus problem
(rj:adsu(frgli\é% ﬁwoasilrrl]gmatical Discussion posing.
reasoning in problems forum Literature:
solving Use various Problem
mathematical types of solving
problems, reasoning in assignments
understanding problem in Student
proof, methods of posing Worksheets
proof including activities

direct methods,
indirect methods,
and types of proof
(CLO-1) Able to
implement basic
principles of
reasoning and
proof concepts in
problem solving
activities (CLO-3)




Able to * Explain what | Criteria: Collaborative 10%
demonstrate is meant by Quantitative and approach

knowledge and adaptive Test (discussion

insight into the reasoning and

meaning of Implement Form of .

reasoning, types adaptive A t: expository)

of reasoning reasoning into | ASSessment: Asynchronous

including inductive | mathematics | T€st or

reasoning, learning Synchronus

deductive

reasoning, ; ;

reasoning in Discussion

solving forum

mathematical Problem

problems, solving

understanding assignments

proo;,_m?tgﬁ)ds of in Student

proof including

direct methods, Worksheets

indirect methods,

and types of proof

(CLO-1) Able to

demonstrate

pedagogical

knowledge in

designing tasks

involving

reasoning and

proof (CLO-2)

uTsS 0%
Able to * Explain what | Criteria: Collaborative Material: 15%
demonstrate is meant by Quantitative and approach Evidence,
knowledge and proof, proof, Test (discussion Proof, and
insight into the and prove ¢ d ’
meaning of Analyze the and prove
reasoning, types differences expository) Literature:
of reasoning between Asynchronous

including inductive | proof, proof, or

reasoning, and prove ¢ Synchronus

deductive Prove a Discussion

reasoning, mathematical forum

reasoning in statement ¢

solving Design middle Problem

mathematical school and solving

problems, high school assignments

understanding of mathematics in Student

proof, methods of questions that Worksheets

proof including
direct methods,
indirect methods,
and types of proof
(CLO-1) Able to
demonstrate
pedagogical
knowledge in
designing tasks
that involve
reasoning and
proof (CLO-2)
Able to implement
the basic
principles of
reasoning and
proof concepts in
problem solving
activities (CLO-3)

involve proof




10 Able to * Explain what | Criteria: Collaborative Material: 15%
demonstrate is meant by Quantitative and approach Evidence,
knowledge and proof, proof, Test (discussion Proof. and
insight into the and prove ¢ d ’
meaning of Analyze the and prove
reasoning, types differences expository) Literature:
of reasoning between Asynchronous
including inductive | proof, proof, or
reasoning, and prove ¢ Synchronus
deductive Prove a Discussion
reasoning, mathematical forum
reasoning in statement ¢
solving Design middle Prol:_)Iem
mathematical school and solving
problems, high school assignments
understanding of mathematics in Student
proof, methods of questions that Worksheets
proof including involve proof
direct methods,
indirect methods,
and types of proof
(CLO-1) Able to
demonstrate
pedagogical
knowledge in
designing tasks
that involve
reasoning and
proof (CLO-2)

Able to implement
the basic
principles of
reasoning and
proof concepts in
problem solving
activities (CLO-3)

11 Able to » Explain the | Criteria: Collaborative 10%
demonstrate definition of Quantitative and approach
knowledge and arguments Test (discussion
insight into the and d
meaning of argumentation and
reasoning, types « examples of expository)
of reasoning arguments Asynchronous
including inductive | and or
reasonjng, argumentation Synchronus
deductive in Discussion
reasoning, mathematics forum
reasoning in learning at
solving school * Solve Problem
mathematical problems 50|V_|n9
problems, involving assignments
understanding of argumentation in Student
proof, methods of Worksheets
proof including
direct methods,
indirect methods,
and types of proof
(CLO-1) Able to
demonstrate
pedagogical
knowledge in
designing tasks
that involve
reasoning and
proof (CLO-2)

Able to implement
the basic
principles of
reasoning and
proof concepts in
problem solving
activities (CLO-3)

12 Able to * Explain the | Criteria: Collaborative Material: ¢ 15%
demonstrate difference Quantitative and | approach Reference
knowledge and between proof | Test (discussion method of
insight into the using direct d f:
meaning of methods and and proot:
reasoning, types indirect expository)
of reasoning methods ¢ Asynchronous
including inductive Prove a or
reason_ing, mathematical Synchronus
deductive statement Discussion
reasoning, using forum
reasoning in direct/indirect
solving proof methods Problem
mathematical solving
problems, assignments
understanding in Student
proof, methods of Worksheets

proof including
direct methods,
indirect methods,
and types of proof
(CLO-1) Able to
implement basic
principles of
reasoning and
proof concepts in
problem solving
activities (CLO-3)




13 Able to * [dentify Criteria: Collaborative 15%
demonstrate types of proof: | Quantitative and | approach
knowledge and inductive Test (discussion
insight into the proof, d
meaning of deductive and
reasoning, types proof, formal expository)
of reasoning proof, informal Asynchronous
including inductive | proof. ¢ or
reasoning, Explain Synchronus
deductive certain types Discussion
reasoning, of proof and forum
reasoning in examples in
solving mathematics Prol:_)Iem
mathematical solving
problems, assignments
understanding of in Student
proof, methods of Worksheets
proof including
direct methods,
indirect methods,
and types of proof
(CLO-1) Able to
demonstrate
pedagogical
knowledge in
designing tasks
that involve
reasoning and
proof (CLO-2)

Able to implement
the basic
principles of
reasoning and
proof concepts in
problem solving
activities (CLO-3)

14 Able to * Identify Criteria: Collaborative 15%
demonstrate types pf proof: Quantitative and approach
knowledge and inductive Test (discussion
insight into the proof, d
meaning of deductive and
reasoning, types proof, formal expository)
of reasoning proof, informal Asynchronous
including inductive proof. ¢ or
reasoning, Explain Synchronus
deductive certain types Discussion
reasoning, of proof and forum
reasoning in examples in
solving mathematics Problem
mathematical solving
problems, assignments
understanding of in Student
proof, methods of Worksheets

proof including
direct methods,
indirect methods,
and types of proof
(CLO-1) Able to
demonstrate
pedagogical
knowledge in
designing tasks
that involve
reasoning and
proof (CLO-2)
Able to implement
the basic
principles of
reasoning and
proof concepts in
problem solving
activities (CLO-3)




15

Able to
demonstrate
knowledge and
insight into the
meaning of
reasoning, types
of reasoning
including inductive
reasoning,
deductive
reasoning,
reasoning in
solving
mathematical
problems,
understanding of
proof, methods of

« Identify
types of proof:
inductive
proof,
deductive
proof, formal
proof, informal
proof. ¢
Explain
certain types
of proof and
examples in
mathematics

Criteria:
Quantitative and
Test

Collaborative
approach
(discussion
and
expository)
Asynchronous
or
Synchronus
Discussion
forum
Problem
solving
assignments
in Student
Worksheets

15%

proof including
direct methods,
indirect methods,
and types of proof
(CLO-1) Able to
demonstrate
pedagogical
knowledge in
designing tasks
that involve
reasoning and
proof (CLO-2)
Able to implement
the basic
principles of
reasoning and
proof concepts in
problem solving
activities (CLO-3)

16 UAS 0%

Evaluation Percentage Recap: Project Based Learning

No | Evaluation | Percentage

1. | Test 80%

80%

Notes
1. Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each
Study Program graduate which are the internalization of attitudes, mastery of knowledge and skills according to the
level of their study program obtained through the learning process.

2. The PLO imposed on courses are several learning outcomes of study program graduates (CPL-Study Program)
which are used for the formation/development of a course consisting of aspects of attitude, general skills, special skills
and knowledge.

3. Program Objectives (PO) are abilities that are specifically described from the PLO assigned to a course, and are
specific to the study material or learning materials for that course.

4. Subject Sub-PO (Sub-PO) is a capability that is specifically described from the PO that can be measured or
observed and is the final ability that is planned at each learning stage, and is specific to the learning material of the
course.

5. Indicators for assessing ability in the process and student learning outcomes are specific and measurable
statements that identify the ability or performance of student learning outcomes accompanied by evidence.

6. Assessment Criteria are benchmarks used as a measure or measure of learning achievement in assessments
based on predetermined indicators. Assessment criteria are guidelines for assessors so that assessments are
consistent and unbiased. Criteria can be quantitative or qualitative.

7. Forms of assessment: test and non-test.

8. Forms of learning: Lecture, Response, Tutorial, Seminar or equivalent, Practicum, Studio Practice, Workshop
Practice, Field Practice, Research, Community Service and/or other equivalent forms of learning.

9. Learning Methods: Small Group Discussion, Role-Play & Simulation, Discovery Learning, Self-Directed Learning,
Cooperative Learning, Collaborative Learning, Contextual Learning, Project Based Learning, and other equivalent
methods.

10. Learning materials are details or descriptions of study materials which can be presented in the form of several main
points and sub-topics.

11. The assessment weight is the percentage of assessment of each sub-PO achievement whose size is proportional to
the level of difficulty of achieving that sub-PO, and the total is 100%.

12. TM=Face to face, PT=Structured assignments, BM=Independent study.
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