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EXPLORING THE WORLD OF
TAXONOMY THROUGH GUIDED
INQUIRY

For  many  students,  the  subject  of
biological  classification  can  feel  like  a
daunting  exercise  in  memorization—a
long  list  of  Latin  names,  hierarchical
ranks,  and  seemingly  arbitrary  rules.
However, when approached through the
lens of Process Oriented Guided Inquiry
Learning (POGIL), the study of how living
th ings  are  named  and  grouped
transforms  into  a  dynamic,  student-
centered exploration. This article delves
into  the  synergy  between  POGIL  and
biological  classification,  demonstrating
how  this  pedagogical  approach  can
deepen  understanding,  foster  critical
thinking,  and  make  the  science  of
taxonomy  genuinely  engaging.  By  the
end,  you  will  appreciate  not  only  the
structure of life’s diversity but also the
powerful learning strategies that POGIL
brings to the biology classroom.
The  keyword  Biological  Classification
Pogil  represents  more  than  just  a
teaching  method;  it  embodies  a  shift
from  passive  absorption  of  facts  to
active construction of knowledge. In the
sections that follow, we will break down
what biological classification entails, how
POGIL works in  practice,  and why this
combination  is  especially  effective  for
mastering  the  principles  of  taxonomy.
Whether  you  are  an  educator  seeking
new instructional strategies or a student

looking  for  a  better  way  to  learn,
understanding the intersection of these
two  concepts  will  provide  valuable
insights.

UNDERSTANDING BIOLOGICAL
CLASSIFICATION

Biological  classification,  also  known  as
taxonomy, is the science of defining and
naming groups of  organisms based on
shared  characteristics.  The  modern
system,  rooted  in  the  work  of  Carl
Linnaeus, organizes life into a hierarchy
of eight major ranks: domain, kingdom,
phylum, class, order, family, genus, and
species. This structure allows scientists
to  communica te  c lear ly  about
organisms,  reveal  evolut ionary
relationships, and predict the properties
of lesser-known species.
Key  goals  of  biological  classification
include:

Organization: Providing a
systematic framework for the
immense diversity of life.
Identification: Enabling accurate
naming using binomial
nomenclature (e.g., Homo
sapiens).
Evolutionary insight: Reflecting
common ancestry and
phylogenetic relationships.

Traditionally,  classification  is  taught
through  lectures,  textbook  diagrams,
and  rote  memorization  of  taxonomic
ranks .  Whi le  th i s  can  t ransmi t
information, it often fails to develop the
analytical  skills  needed  to  understand
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why organisms are grouped in particular
ways.  This  is  where  POGIL  offers  a
transformative  alternative.

THE POGIL APPROACH TO
LEARNING BIOLOGY

POGIL is an evidence-based instructional
strategy that shifts the classroom focus
from  direct  instruction  to  active,
collaborative learning. In a typical POGIL
session, students work in small  groups
on  specially  designed  activities  that
follow  a  learning  cycle:  exploration,
concept  invention,  and  application.
Instead  of  receiving  answers  from  a
teacher,  learners  analyze  data  or
models,  answer  guided  questions,  and
construct their own understanding of key
concepts.
The core principles of POGIL include:

Process skills: Developing
teamwork, communication,
problem-solving, and critical
thinking alongside content
knowledge.
Self-management: Encouraging
students to take responsibility for
their learning.
Scaffolded inquiry: Providing
structured questions that lead to
discovery without giving away the
answer.

When applied to biological classification,
POGIL  activities  might  ask  students  to
examine  sets  of  organisms,  identify
patterns,  and  derive  the  criteria  for
grouping them into taxa. This hands-on
approach mirrors  the  way taxonomists
actually  work,  making  the  learning
exper ience  both  authent ic  and
memorable.

WHY COMBINE BIOLOGICAL

CLASSIFICATION WITH POGIL?

The pairing of Biological Classification
Pogil  activities  is  particularly  powerful
because  taxonomy  is  inherently  a
classification  problem—it  requires
pattern  recognition,  comparison,  and
decision-making.  Traditional  lectures
often present classification as a finished
product,  but  POGIL  invites  students  to
recreate the reasoning process that led
to  those  classifications.  This  fosters
deeper  understanding  and  long-term
retention.
Key reasons this combination works so
well include:

Active engagement with data:1.
Students examine real or
simulated organism characteristics
(e.g., number of legs, type of
skeleton, DNA sequences) and
must decide how to group them.
Collaborative sense-making:2.
Group discussions force students
to articulate their reasoning,
challenge assumptions, and refine
their ideas.
Transferable skills: The process3.
of classification teaches logical
reasoning and evidence evaluation
that applies beyond biology.
Reduced anxiety: Working in a4.
supportive group setting lowers
the pressure of memorization,
replacing it with curiosity and
discovery.

For  example,  a  POGIL  activity  on  the
classification  of  arthropods  might
provide  images  or  descriptions  of  a
spider,  a  butterfly,  a  crab,  and  a
centipede.  Students  would  then  work
through  guided  questions  to  identify
shared  features,  propose  hierarchical
groupings,  and eventually  discover the
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defining  characteristics  of  major
arthropod classes. This inductive process
mirrors  how  modern  phylogenetic
classification  is  constructed.

DESIGNING AN EFFECTIVE
BIOLOGICAL CLASSIFICATION
POGIL ACTIVITY

A  well -crafted  POGIL  activity  on
biological classification follows the same
learning  cycle  as  any  POGIL  module.
Here  is  a  breakdown  of  the  typical
s t ructure  and  how  i t  appl ies  to
taxonomy:

Exploration
Phase
Students  are  presented  with  a  set  of
organisms  or  data—this  could  be
images, specimen descriptions, or even
molecular  sequences.  The  initial
questions prompt them to observe and
describe  what  they  see.  For  instance:
“List  four  visible  differences  between
organism A and organism B.” This phase
builds  familiarity  and  curiosity  without
requiring prior knowledge.

Concept
Invention Phase
Through increasingly focused questions,
students  are led to  recognize patterns
and generate  rules.  A  typical  question
might be: “Based on your observations,
how  would  you  group  these  eight
organisms  into  two  categories?  What
characteristic  did you use?” As groups
share their schemes, they discover that
some criteria (e.g., having a backbone)
are more informative than others (e.g.,

color).  The teacher facilitates a whole-
class  discussion  to  formally  name  the
concepts,  such  as  “vertebrates”  and
“invertebrates.”

Application
Phase
Students then apply their newly invented
concepts to new scenarios. For example,
they  might  be  given  descriptions  of
unfamiliar  organisms  and  asked  to
classify  them  using  the  scheme  they
developed.  Extension  questions  could
invo lve  i n te rp re t i ng  a  s imp le
phylogenetic  tree  or  discussing  why
certain  species  are  reclassified  as  new
evidence  emerges.  This  solidifies
understanding and shows the real-world
relevance of classification.

A SAMPLE BIOLOGICAL
CLASSIFICATION POGIL ACTIVITY:
SORTING LIFE

To  illustrate  the  approach  concretely,
consider this simplified activity centered
on the classification of common animals.
The  activity  would  be  designed  for
groups  of  three  to  four  students  and
would include a set of organism cards or
a digital slide deck.
Exploration (10 minutes): Each group
receives cards for a dog, a fish, a bird, a
frog, a snake, a butterfly, a starfish, and
a coral. Initial questions:

List all the organisms you can
identify by common name.
Describe three features you see on
the dog that are also present on
the bird.
Which organism seems most
different from all the others? Why?
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Concept  Invention  (15  minutes):
Groups  are  asked  to  create  two
classification  groups  from  the  eight
organisms. They must decide on a single
criterion  for  each  group.  Then  they
refine—creating  four  groups  using  two
criteria.  Guided  questions:

What characteristic did you use for
your first split? Did anyone use a
different one?
If you used “has legs” vs. “no
legs,” which organisms were
hardest to place? (e.g., snake has
no legs but is a vertebrate)
Looking at the groups you made,
which grouping seems most
natural to you? Why?

The  teacher  then  introduces  Linnaean
hierarchy  and  the  concept  of  shared
derived  characteristics,  showing  how
professional  taxonomists  approach  the
same problem.
Application  (10  minutes):  Students
are given three new organisms:  a sea
turtle,  a  jellyfish,  and  a  grasshopper.
They  must  place  each  into  their
classification  scheme  and  explain  their
reasoning.  Finally,  they  answer:  “How
would  your  classification  change  if  we
considered  DNA  evidence  instead  of
physical  appearance?”  This  question
challenges them to think about modern
phylogenetics.
Such an activity ensures that students
are not merely memorizing that a dog is
in the class Mammalia; they understand
why  i t  be longs  there  based  on
observable  traits  and  evolutionary
history.

BENEFITS FOR STUDENT
LEARNING AND CLASSROOM
DYNAMICS

The  impact  of  us ing  Biological
Classification  Pogil  activities  extends
far beyond mastering taxonomic terms.
Research on POGIL in science education
consistently shows improvements in:

Conceptual understanding:
Students develop a more
integrated and flexible knowledge
of classification principles.
Process skills: Teamwork,
information processing, and
analytical reasoning are practiced
continuously.
Self-efficacy: Students gain
confidence in their ability to tackle
complex biological problems.
Retention: Active learning leads
to longer-lasting recall compared
to passive lectures.

In  addition,  classrooms  using  POGIL
often experience increased engagement
and  reduced  achievement  gaps.  The
collaborative  structure  ensures  that
every  student  contributes,  and  the
guided  questioning  supports  English
language  learners  and  students  with
varying  background  knowledge.  The
teacher’s  role  shifts  from  lecturer  to
facilitator,  moving  between  groups  to
clarify and challenge.

CHALLENGES AND PRACTICAL
SOLUTIONS IN IMPLEMENTATION

While  the  benefits  are  substantial,
educators may face some hurdles when
integrat ing  POGIL  into  a  unit  on
biological  classification.  Common
challenges  include:

Time constraints: POGIL
activities can take longer than a
traditional lecture. Solution: Use
short POGIL activities for key
concepts (e.g., classification
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criteria) and supplement with mini-
lectures for foundational terms.
Student resistance: Some
learners prefer direct instruction
and are uncomfortable with
inquiry. Solution: Clearly explain
the purpose of POGIL and
gradually build student autonomy.
Start with a highly structured
activity.
Availability of materials:
Creating quality organism cards or
datasets requires preparation.
Solution: Many POGIL resources
are available online (e.g., from the
POGIL Project) that can be
adapted. Digital platforms can also
provide interactive classification
exercises.
Assessment: Traditional tests
may not capture the process skills
POGIL develops. Solution:
Incorporate performance-based
assessments such as classification
challenges and reflective essays
explaining reasoning.

With careful planning and a willingness

to  adapt,  these  obstacles  can  be
overcome,  leading to  a  richer  learning
experience for all students.

CONCLUSION

Biological  classification  is  far  more  than
a static system of naming—it is a living,
evolving  science  that  reflects  our
understanding of evolution and diversity.
By  integrating  the  POGIL  approach,
educators  can  transform how students
engage  with  taxonomy,  turning
memorization into meaningful discovery.
The combination of collaborative inquiry,
hands-on data analysis,  and structured
reflection  empowers  learners  to  think
like real  scientists.  Whether you are a
teacher preparing your next lesson or a
student seeking a deeper grasp of the
tree  of  l ife,  exploring  Biological
Classification  Pogil  activities  offers  a
r e w a r d i n g  p a t h  t o  g e n u i n e
understanding.  As  classrooms continue
to adopt active learning strategies, this
powerful pairing promises to make the
study of life’s organization both rigorous
and inspiring.


