Undergraduate Program of Biology Education MODULE HANDBOOK

Module designation Biometry/KB0620413

Semester(s) in which the | 7"
module is taught

Person responsible for the 1. Dr. Dewi Lengkana, M.Sc.

module L
2. Rini Rita T. Marpaung, S.Pd., M.Pd.

Language Bahasa

Relation to curriculum elective

Teaching methods Lecture

Workload (incl. contact Contact hours: 14 weeks x 100 minutes

hours, self-study hours) . )
Structured learning: 14 weeks x 120 minutes

Independent study: 14 weeks x 120 minutes

Teaching Methods Lectures (100 minutes)

Workfload Contact hours: 14 weeks x 100 minutes

Credit points 2 sks = (1.28*%2) =2.56 ECTS

Required and existing competences in basic mathematics

recommended

prerequisites for joining

the module

Module This course aims to develop students' abilities to learn about the
objectives/intended principles, methods and procedures that need to be used in the context
learning outcomes of collecting, analyzing, disclosing and discovering data in

information processing or research. The scope of his material includes
the relationship between statistics and educational research,
descriptive statistics, hypotheses and normal distribution, inferential
statistics, correlation and also regression. Assessment is carried out on
the mastery of lecture material by students.

Content This course aims to provide knowledge about the basic concepts of
statistics which include:

1. Definition of statistics and its relationship in biological research.

2. Descriptive statistics for single data.




3. Descriptive statistics for group data.

4. Normal distribution

5. Inferential statistics

6. Test the sample mean

7. Mcnemar's test, sign test, Wilcoxon's rank test

8. Median test and man whitney test

9. Analysis of correlation and linear regression.

Examination forms

Essay examination

Study and examination

Participants are evaluated based on their performance in class

requirements i
Performance in theory (100%):
e Mid Exam (29%)
e Final Exam (20%)
e Assignments (25%)
e Presentation (25%)
e C(Class Participations (10%)
Reading list 1. Sheskin Sheskin J. 2011. Fifth EditionHandbook of
Parametric and Nonparametric Statistical Procedures.
Chapman & hall/crc is an imprin t o ftaylor & f rancis group,
an in form a business no claim to original U.S.
Government works.
2. Jurnal statistik aplikasi dalam ilmu hayati, diterbitkan oleh
German & Austro-Swiss regions of the International
Biometric Society. Impact factor: 1.8 (2024)
3. Sugiyono. 2003. Statistika untuk Penelitian, Bandung.
Alfabeta
4. Susetyo, Budi. 2010. Statistika Untuk Analisis Data

Penelitian. Bandung. PT. Refika Aditama
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Preparation
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Authorisation [Name of Development Coordinator Field Coordinator Head of Study Programme
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Dr. Dewi Lengkana, M.SC. Rini Rita T. Marpaung, S.Pd., M.Pd
|[Learning CPL-PROGRAM (Programme Learning Outcomes) Assigned to Courses
Outcomes . . . . . . . . . . . . . . . .
(LO) 1.Demonstrating scientific, educational, and religious attitudes and behaviours that contribute to improving the quality of life in society, nation,
and state based on culture, norms, and academic ethics.
2.Applying logical, critical, systematic, and innovative thinking in the context of the development/implementation of science and technology
that considers and applies humanities values appropriate to their field of expertise.
3. Mastering concepts, principles, theories, laws, and biological processes to solve problems in biology education.
CPMK (Course Learning Outcomes)
1. Master the concepts, fundamentals, principles, objectives, uses, and types of statistics in educational research.
2. Master data analysis techniques in educational research and be able to select the appropriate statistical tests, whether using parametric or
non-parametric statistics.
3. Be able to prepare a draft design of a statistical test model to be used in educational research, suitable for thesis research.
rief This course aims to develop students’ ability to learn about the principles, methods, and procedures required for the collection, analysis,
escription [presentation, and interpretation of data in information processing or research. The scope of the material includes the relationship between
f the statistics and educational research, descriptive statistics, hypotheses and the normal distribution, inferential statistics, correlation, and
ourse regression. Assessment is carried out based on students’ mastery of the course material.
tudy 1. Introduction
aterials / _ . .
. 2. Descriptive Statistics for Single Data
earning
aterials 3. Descriptive Statistics for Grouped Data
4. Normal Distribution
5. One-Sample Inferential Statistics |




6. One-Sample Inferential Statistics 11
7. Two-Sample Mean Test (Independent and Dependent)
8. MID Test
9. Two-Sample Proportion Test, Two-Sample Variance Test
10. McNemar’s Test, Sign Test, Wilcoxon Signed-Rank Test
11. Median Test, Mann—Whitney Test
12. Inferential Statistics for Samples (One-Way ANOVA)
13. Inferential Statistics for Samples (Two-Way ANOVA)
14. Correlation Analysis and Linear Regression
15. Kruskal-Wallis Test
16. Final Test
[Main Primary:
[References:
1. Sheskin Sheskin J. 2011. Fifth EditionHandbook of Parametric and Nonparametric Statistical Procedures. Chapman & hall/crc is an
imprin t o ftaylor & f rancis group, a n in form a business no claim to o rig in a 1 U.S. Government works.
2. Jurnal statistik aplikasi dalam ilmu hayati, diterbitkan oleh German & Austro-Swiss regions of the International Biometric Society.
Impact factor: 1.8 (2024)
3. Sugiyono. 2003. Statistika untuk Penelitian, Bandung. Alfabeta
4. Susetyo, Budi. 2010. Statistika Untuk Analisis Data Penelitian. Bandung. PT. Refika Aditama

Supporters:




|[Lecturer's [Dr. Dewi Lengkana,M. Sc.
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Note:
1. Programme-Specific Learning Outcomes (PSLO) are the competencies possessed by each graduate of the programme, which are the internalisation of
attitudes, knowledge mastery, and skills appropriate to the programme level, acquired through the learning process.
2. The CPL assigned to a course are several learning outcomes of the study programme (CPL-PRODI) used for the formation/development of a course
consisting of aspects of attitude, general skills, specific skills and knowledge.
3. Course CP (CPMK) is the ability that is specifically described from the CPL assigned to the course, and is specific to the subject matter or learning

material of the course.




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

Assessment Criteria are benchmarks used as a measure or yardstick for learning achievement in assessment based on predetermined indicators.
Assessment criteria are guidelines for assessment to ensure that assessment is consistent and unbiased. Criteria can be quantitative or qualitative.

Assessment indicators of student learning abilities in the learning process and outcomes are specific and measurable statements that identify student

learning abilities or performance accompanied by evidence.






MID-SEMESTER EXAM QUESTIONS
ASSESSMENT OUTLINE

|Learning CPL-PRODI (Program Study Graduate Learning Outcomes) Assigned to Courses
Outcomes (CP)

1. Demonstrate scientific, educational, and religious attitudes and behaviours that contribute to improving the quality of life in society,
nation, and state based on culture, norms, and academic ethics.

2. Integrating skills and innovation in the mastery of technology and information, career development, and life skills to become life long
learners.

3. Applying logical, critical, systematic, and innovative thinking in the context of the development/implementation of science and
technology, while considering and applying humanistic values appropriate to their field of expertise

CPMK (Course Learning Outcomes)

1. Able to analyze the requirements for the implementation of a biometric system in a real case

2. Able to prepare scientific reports or presentations related to the analysis of biometric systems using appropriate academic language

Assessment Written test in essay form
[Format

Aspects measured [COGNITIVE

Time Allocation |100 minutes




Cognitive Level

Competency Achievement Indicators Question Type (C1-C6)
Given the test
Materials scores of 10
No Calculating the students: 70, 65, Calculating the
Descriptive | mean, median, 80, 90, 75, 85, Descrintive mean, median,
1 statistics of | mode, variance, Description/Calculatio | C2, | 60, 95, 70, 85. cTip mode, variance, Description/Calculatio
: statistics of
single data and standard n C3 | Calculate the . and standard n
- . single data -
deviation of mean, median, deviation of
single data mode, and single data
standard
deviation!
Given the
fi
Create a r.eql.lenc.y Create a
distribution of
frequency students' math frequency
Descriptive | distribution table, scores Descriptive | distribution table,
) statistics for | calculate the Description/Calculatio | C3, Calcul.ate the statistics for | calculate the Description/Calculatio
grouped mean, median, n C4 . grouped mean, median, n
mean, median,
data mode, and data mode, and
_y mode, and _
standard deviation standard deviation
of grouped data standard of grouped data
group deviation of the group
grouped data!
Explain the The average Explain the
characteristics of height of characteristics of
a normal o ' C2, | students is 170 a normal o )
3 Nprrpal . distribution; Description/Calculatio 3, | cmwith a N'ortpaI . distribution; Description/Calculatio
distribution | .ajculate n c4 | standard distribution | .ajculate n
probabilities deviation of 5 probabilities

using the standard
normal

cm. Calculate
the probability

using the standard
normal




distribution that a student is distribution
(Z-table) between (Z-table)
165-175 cm
tall!
ASSESSMENT INSTRUMENT
RUBRIC
Assessment Section (Essay/Calculation Questions)
Assessment
Score 0 Score 1 Score 2 Score 3 Score 4
Aspects
Conceptual No understanding of the Understands the Und‘erstands tbe concept Understands the concept Understands the concept
. concept very partially but still .
Understanding  concept at all .. . correctly but incompletely completely and correctly
minimally incorrectly

Steps to Solve No correct steps

There are no
calculations or they are
all wrong

Calculations

Interpretation of

No interpretation
Results P

FINAL EXAM

There are steps, but
they are not relevant

Calculations are
mostly incorrect

Very incorrect
interpretation

Some steps are correct but Most steps are correct
with a few errors

there are many errors

Calculations are partially Calculations are mostly
correct (=75%)

correct (<50%)

Less accurate
interpretation

Interpretation is fairly
accurate but incomplete

All steps are correct and
systematic

All calculations are correct

The interpretation of the results is
correct, clear, and contextually
appropriate




ASSESSMENT GUIDELINES

No Topic

Two-sample

1 .
proportion test
Two-sample

2 variance test
(F-Test)

3 McNemar test

4  Sign Test

5 Wilcoxon Test

6 Median Test

7 Mann-Whitney test

Cognitive
Level
(C1-Co)

Competency Achievement Indicators Question Type

Formulate a hypothesis, calculate the
two-sample proportion test, and draw  Description/Calculation C3, C4, C5
conclusions

Formulate hypotheses, calculate the
F-test for variance, and draw
conclusions

Description/Calculation C3, C4, C5

Determine the hypothesis, perform the

McNemar test on paired data (nominal) Description/Calculation C3, C4, €3

Formulate a hypothesis, calculate the
sign test on paired data, and draw
conclusions

Description/Calculation C3, C4, C5

Performing the Wilcoxon Signed Rank

Test on paired data Description/Calculation C3, C4, C5

Testing the equality of the medians of

. Description/Calculation C3, C4
two independent groups

Using the Mann-Whitney test for 2

. Description/Calculation C3, C4, C5
independent samples

Sample Questions

Of 100 male respondents, 60 like product A; of 120
female respondents, 72 like product A. Test whether
there is a difference in proportions at the 5% level!

Class A (n=20, s*=25), Class B (n=25, s>=16). Test
whether the two variances are equal at 0=0.05!

Before training: 30 agreed, 20 disagreed; after
training: 40 agreed, 10 disagreed. Use the McNemar
test to see if there is a significant change!

Of the 15 patients tested before and after therapy,
there were 12 improvements, 2 declines, and 1
remained unchanged. Use the sign test at a=0.05!

The pretest and posttest scores of 10 students are
provided. Use the Wilcoxon test to determine if there
is a significant improvement!

Two groups of students were given different learning
methods. Use the median test to see if the median
scores are significantly different!

The test scores for Group A (n=8) and Group B (n=7)
are provided. Use the Mann-Whitney test at a=0.05 to
determine the difference in medians!



No Topic

10

11

One-Way ANOVA

Two-Way ANOVA

Correlation and
Linear Regression
Analysis

Kruskal-Wallis test

Cognitive

Competency Achievement Indicators Question Type Level

Formulate hypotheses, calculate the
ANOVA test, and draw conclusions

Formulate hypotheses, calculate
two-way ANOVA, and interpret main
effects and interactions

Calculate the correlation coefficient,
construct a regression model, test for
significance, and interpret the results

Perform the Kruskal—-Wallis test for k
independent samples

(C1-C6)

Description/Calculation C3, C4, C5

Description/Calculation C3, C4, C5

Description/Calculation C3, C4, C5

Description/Calculation C3, C4, C5

Sample Questions

Three learning methods were applied to 3 classes. The
test results data is provided. Test with one-way
ANOVA whether there is a difference in the means!

Factor A = type of method, Factor B = gender. Test
scores are provided. Perform a two-way ANOVA!

The height (X) and weight (Y) data of 10 students are
given. Calculate the Pearson correlation coefficient,
create a regression equation, and test its significance!

Three groups of students were given different learning
methods. Test scores were provided. Use the
Kruskal-Wallis test at a=0.05 to test for differences!
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