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NoNo Praktikum Praktikum 
VerifikasiVerifikasi

Praktikum berbasis Praktikum berbasis 
inkuiriinkuiri

11 Based on detailed set Based on detailed set 
of instructions.of instructions.

Based primarily on Based primarily on 
guiding questions.guiding questions.

22 Students follow stepStudents follow step--
byby--step directions to step directions to 
conductconduct

experiment.experiment.

Students develop own Students develop own 
experimental design.experimental design.



NoNo Praktikum Praktikum 
VerifikasiVerifikasi

Praktikum berbasis Praktikum berbasis 
inkuiriinkuiri

33 Lab strongly oriented Lab strongly oriented 
toward gathering and toward gathering and 
interpretinginterpreting

numerical datanumerical data

Lab strongly oriented Lab strongly oriented 
toward developing a toward developing a 
strong conceptualstrong conceptual

understanding.understanding.

44 Student activity Student activity 
focuses on verifying focuses on verifying 
informationinformation

previously previously 
communicated in communicated in 
class.class.

Student activity focuses Student activity focuses 
on discovering new on discovering new 
concepts,concepts,

principles, or empirical principles, or empirical 
relationships.relationships.



NoNo Praktikum Praktikum 
VerifikasiVerifikasi

Praktikum berbasis Praktikum berbasis 
inkuiriinkuiri

55 Generally little Generally little 
communication, and communication, and 
what exists tends towhat exists tends to

be one way be one way –– from from 
teacher to student.teacher to student.

Discussion driven by a Discussion driven by a 
series of intellectually series of intellectually 
engagingengaging

questions.questions.

66 Rarely incorporates Rarely incorporates 
learning cycles learning cycles 
(observation,(observation,

generalization, generalization, 
application).application).

Engages one or more Engages one or more 
complete learning cycles.complete learning cycles.



NoNo Praktikum Praktikum 
VerifikasiVerifikasi

Praktikum berbasis Praktikum berbasis 
inkuiriinkuiri

77 Students provided Students provided 
data tables with data tables with 
specified ranges forspecified ranges for

specific types of data.specific types of data.

Students determine what Students determine what 
type of data and how type of data and how 
much of it tomuch of it to

collect.collect.

88 Tells student what Tells student what 
data to collect.data to collect.

Leaves it up to the Leaves it up to the 
students to determine students to determine 
what data to collect.what data to collect.



NoNo Praktikum Praktikum 
VerifikasiVerifikasi

Praktikum berbasis Praktikum berbasis 
inkuiriinkuiri

99 Students do not Students do not 
design experiment.design experiment.

Students create Students create 
experimental design on experimental design on 
the basis of discoveredthe basis of discovered

principles.principles.

1010 Students Students 
communicate results communicate results 
only to course only to course 
instructorinstructor

through lab reports.through lab reports.

Students communicate Students communicate 
and defend results to and defend results to 
other participantsother participants

in the lab session.in the lab session.



NoNo Praktikum Praktikum 
VerifikasiVerifikasi

Praktikum berbasis Praktikum berbasis 
inkuiriinkuiri

1111 Emphasis on Emphasis on 
completing task.completing task.

Emphasis on achieving Emphasis on achieving 
conceptual and scientific conceptual and scientific 
understandingunderstanding

using empirical data.using empirical data.

1212 Students generally do Students generally do 
not predict, or not predict, or 
predictions basedpredictions based

upon known rules or upon known rules or 
laws.laws.

Students asked to Students asked to 
generate predictions generate predictions 
based upon deductivebased upon deductive

processes.processes.



NoNo Praktikum Praktikum 
VerifikasiVerifikasi

Praktikum berbasis Praktikum berbasis 
inkuiriinkuiri

1313 Students generally do Students generally do 
not use inductive not use inductive 
processes.processes.

Students asked to Students asked to 
generate principles on the generate principles on the 
basis of inductivebasis of inductive

processes.processes.

1414 Students are told Students are told 
which variables to which variables to 
hold constant, andhold constant, and

which to vary, which which to vary, which 
are independent and are independent and 
whichwhich

dependent.dependent.

Students identify, Students identify, 
distinguish, and properly distinguish, and properly 
control pertinentcontrol pertinent

independent and independent and 
dependent variables.dependent variables.



NoNo Praktikum Praktikum 
VerifikasiVerifikasi

Praktikum berbasis Praktikum berbasis 
inkuiriinkuiri

1515 Students provided Students provided 
with a fixed with a fixed 
instrumentation set instrumentation set 
up.up.

Students provided with a Students provided with a 
variety of technology andvariety of technology and

instrumentation but no instrumentation but no 
fixed set up.fixed set up.

1616 Very little interaction Very little interaction 
between lab instructor between lab instructor 
and students.and students.

Large amounts of Large amounts of 
questionquestion--drive interaction drive interaction 
between labbetween lab

instructor and students.instructor and students.



NoNo Praktikum Praktikum 
VerifikasiVerifikasi

Praktikum berbasis Praktikum berbasis 
inkuiriinkuiri

1717 Students told Students told 
precisely how to precisely how to 
analyze and interpret analyze and interpret 
data.data.

Students use their own Students use their own 
approaches to analyzing approaches to analyzing 
andand

interpreting data.interpreting data.

1818 Employs lowerEmploys lower--order order 
thinking skills.thinking skills.

Promotes higherPromotes higher--order order 
thinking skills.thinking skills.



NoNo Praktikum Praktikum 
VerifikasiVerifikasi

Praktikum berbasis Praktikum berbasis 
inkuiriinkuiri

1919 Focus on completing 
tasks.

Focus on learning 
science.

2020 Less time on task as 
students/teaching 
assistant often

spend lots of time 
going over the 
instructions.

More time on task as 
there is a very brief 
introduction and

students create their own 
instructional design



NoNo Praktikum Praktikum 
VerifikasiVerifikasi

Praktikum berbasis Praktikum berbasis 
inkuiriinkuiri

2121 Conclusion known Conclusion known 
ahead of time.ahead of time.

Discovery process uses Discovery process uses 
empirical results to draw empirical results to draw 
conclusion.conclusion.

2222 Lab driven by 
instructions.

Lab driven by 
unanswered questions



NoNo Praktikum Praktikum 
VerifikasiVerifikasi

Praktikum berbasis Praktikum berbasis 
inkuiriinkuiri

2323 Discourages 
development of 
conceptual 
understanding of

propositional and 
procedural 
knowledge.

Promotes development of 
conceptual understanding 
of

propositional and 
procedural knowledge – a 
prerequisite for

conducting a lab 
experiment

2424 Moves from abstract 
toward concrete.

Moves from concrete 
toward abstract.


