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Introduction 

Students seek to explain the world they observe from their limited 

understanding of science (Kikas, 2004).  In quest for knowledge, the young 

children ask why and how.  Their parents and teachers answer their questions to 

the best of their knowledge, but they are not always the most reliable sources.  

Young children are rather impressionable and will readily accept new ideas.   

Along the way, they inevitably adapt misconceptions.  As they develop in their 

cognition and transition from the concrete operational stage to the formal 

operational stage, they struggle with concepts they cannot easily grasp or 

embrace in their pre-existing frame of reference (Piaget).  This stubbornness 

appears to hinder learning. 

What is a misconception?  A misconception is a belief in a concept that is 

objectively false (Wikipedia).  Here are a few common misconceptions young 

students hold in regards to the planetary motion (Kikas, 2004): 

• The earth is the center of the solar system. 

• The sun and the moon orbit around the earth. 

• We are closer to the sun in summer than in winter. 

The misconceptions are observed in students’ drawings or in verbal or written 

responses when asked to explain the natural phenomena.  There are individual 

variations, but most young children seem to already hold their own set of truths 

before entering the classroom. 
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Origins 

From early childhood, the parents tell the kids that the sun rises in the east 

and sets in the west.  Indeed, this is what it appears to be.  After a decade of 

observing and accepting this daily occurrence as the truth, the students are then 

taught in school that the earth rotates around the sun, not the other way around.  

This challenges their worldviews, and they become apprehensive.   

Although the new instruction contradicts what they experience each day, 

the young students at least learn the drill of reading and reciting the fact.  In the 

classroom, the teacher asks questions to check for student understanding.  If the 

students can answer the questions using the scientific vocabulary, then the 

teacher interprets that as they have learned this concept and moves on to the 

next topic.  However, the students have not yet entirely understood the concept. 

The cycle repeats through elementary and into secondary years, and the 

students do not see the connection between science in the classroom and 

science in the real world.  Slowly, science is no longer fun but a painful list of 

vocabulary words and far-out theories they cannot relate. 

As scientific concepts are often abstract, the teachers will use analogies to 

explain.  Most analogies are well intended yet never quite complete.  Inevitably, 

the students develop incorrect or incomplete understanding of the concept.  For 

example, a teacher may describe the electrons as orbiting around the nucleus as 

the planets orbit around the sun.  In truth, electrons are rather found in electron 
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clouds and in different energy levels.  Leaving out the details and resorting to the 

simpler version are actually a disservice to the students. 

 Many textbooks show the earth’s orbit in an exaggerated ellipse, and the 

diagram misleads the reader to confirm this myth.  If the teacher does not 

specifically address this issue, then the students will not be able to interpret the 

illustration correctly.  The two-dimensional still figures do not adequately 

represent the three-dimensional celestial bodies in motion.  Or, the students are 

more familiar with advanced multi-media graphics, and are disengaged from the 

plain presentation of the textbook. 

 Students begin to encounter the science of natural phenomena as early as 

toddlers.  Most primary teachers are not trained in one specific content area, 

much less in science.  With emphasis in reading and writing, elementary school 

students spend less time in science than they do in other subjects.  Inevitably, 

the quality of science education is compromised.  Teachers may not have the 

awareness to identify or the knowledge to address the misconceptions.  Limited 

resources can not support this need, either.  Meanwhile, the students continue to 

formulate their own frames of reference without much guidance. 

Instruction 

 First, the students’ prior knowledge should be surveyed.  Pre-assessment 

can be administered before each unit through a set of true or false and multiple-

choice questions or a free-response prompt.  Reading through the students’ 

responses, the teacher then identifies what the misconceptions are.  With the 

results, the teacher designs lessons to specifically address each fallacy.   
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 Deconstructing is far more challenging than constructing new knowledge.  

Before students can understand and accept the correction, they need 

opportunities to explore and to test.  Demonstrating discrepant events lead to 

asking questions and searching for answers.  The contradiction will open to 

discussions and invite the students to investigate the truth on their own.  Instead 

of passively receiving knowledge, they can then actively participate in their own 

learning.  This active student engagement is much more meaningful than 

memorizing the vocabulary words and filling out A, B, C, or D on the Scantron. 

 To improve the quality of science education, we need more highly 

qualified science educators.  Undergraduate science and credential programs 

should actively recruit and train teacher candidates to develop strong knowledge 

in the content and clear understanding in the needs of the students.  Primary 

teachers who may not necessarily have a degree in science should receive 

professional development to learn the content and to deliver the content without 

unintended misinformation.   
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