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Problems learners encounter 
in the inquiry process

Learners have difficulty choosing
the right variables to work with

Supportive 
cognitive tools

Computer 
simulations

Integrated with May result

Successful 
inquiry learning

Cognitive processes involved

Orientation.- identification of variables and relations

Learners find it difficult to 
state testable hypotheses

Do not necessarily draw the 
correct conclusions from experiments

Learners may have difficulty linking

Potential supporting for the learners in 
the inquiry process

To help

involves

Exploring the natural 
or material world

students

Hypothesis generation.- formulation of a statement
or a set of statements, perhaps a model

Experimentation.- changing variable values, 
making predictions, and interpreting outcomes

Learners may have difficulty linking 
experimental data hypothesis

Learners find it difficult to translate theoretical 
variables from their hypothesis into manipulable

and observable variables in the experiment

They design ineffective experiments

examples

Assignments that set 
the simulation in the

appropriate state

Explanations 
and background 

i f ti
Asking 

questions

Making 
discoveries

Evaluation.- reflection on the learning 
process and the acquired knowledge

Planning.- outlining a schedule for the 
inquiry process

Monitoring - maintaining an overview of the inquiry

They design ineffective experiments

They may use an engineering approach 
where they try to achieve a certain state in the 
simulation instead of trying to test a hypothesis

They fail to make predictions and 
make mistakes when interpreting data

information

Monitoring tools to 
help them keep track 
of their experiments

Software tools to create 
hypotheses from predefined

Regulating their 
own learning

Gaining new 
knowledge

Updating their es
ul

tin
g 

in

Adoption of 
scientific approach

Monitoring.- maintaining an overview of the inquiry 
process and the developing knowledge

make mistakes when interpreting data

They tend to do only short-term planning and do
not adequately monitor what they have done

hypotheses from predefined 
variables and relations

Predefined 
hypotheses

Experimentation
Research issues and challenges

Updating their 
existing knowledge R

e

Activating and restructuring 
knowledge schemata

by
Experimentation 
hints or heuristics

Process coordinators which 
guide students through the 

complete inquiry cycle

R
es

ul
tin

g 
in

Acquisition of 
conceptual knowledge

Acquisition of 
procedural knowledge

The introduction of cognitive tools may lead to 
overly complex learning environments that 
hinder learning due to cognitive overload

Adaptation of the learning environment to 
respond to differences between learners and to

the developing knowledge and skills
Planning tools

R procedural knowledge

Acquisition of 
Inquiry skills

t e de e op g o edge a d s s

Find ways to combine collaborative 
learning and inquiry learning

Find the right balance between inquiry learning
and direct instruction


