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“Instructing with analogies enhances students' understanding of and ability to use knowledge.”





Background of the Problem
The study will use a pragmatism worldview.

The BIG Idea! – Students have 
a hard time learning new concepts 
in difficult subjects such as science. 
The use of strategies such as 
analogies helps them make 
connections that assist in learning. 

Rather than passively ‘waiting’  
to be activated by sensations, the 
human brain is continuously busy 
generating predictions that 
approximate the relevant future 
and make connections between 
different concepts. 
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Background of the Problem
Statistics and Purpose 

The purpose of this study is to evaluate 
the effectiveness of utilizing analogies 
as an instructional strategy to improve 
student achievement and science 
content mastery for 8th grade students 
enrolled in science courses at          
Sierra Vista Junior High School in 
Baldwin Park Unified School District.

With a higher retention of knowledge 
the students will perform better on the 
state assessments (CAST). Results of 
the study will have implications for 
future teaching practices to enhance 
students' understanding of and ability 
to apply knowledge in their science 
classes.
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Intent of the Study

Qualitative: How do students explain their analytical 
reasoning between the three group conditions in 8th grade 
science?

• Students using given analogies provided by classroom teacher (GA)
• Students using self-developed analogies (SA)
• Students not using analogies (NA)

Quantitative: What is the difference in 
achievement between 8th grade students 
enrolled in science courses who used 
analogical reasoning versus students who did 
not use analogies as measured on a pre and 
post test. 



Research Design
The Mixed-Method approach is ideal for this research 
question because it will allow for more depth of study 
on the effectiveness of analogies.  The quantitative 
study will provide objective data on knowledge 
acquisition.  The qualitative study will provide 
subjective data about how the students felt about 
learning with analogies (interest, motivation, etc.).  
It will also provide metacognitive information about 
how the students processed their learning and their 
ability to make inferences or apply the knowledge to 
new contexts.





Setting and Recruitment
Ms. Estrella’s Science 8 Classroom Enrollment & Assigned Intervention:
Class 1 - Students using given analogies provided by classroom teacher (GA) 
(Student Enrollment = 31 (15 M/16 F)
Class 2 - Students using self-developed analogies (SA) (Student Enrollment = 
31 (16 M/15 F)
Class 3 - Students using analogies (NA) (Student Enrollment = 31 (15 M/16 F)
Class 4 – Additional 8th grade science class (Student Enrollment = 27 (14 M/13 
F) – Not part of the study.  This class is also taught by Ms. Estrella so their 
numbers contribute to the population size.  Since Ms. Estrella has 120 students, 
the sample size for the quantitative study must be at least 92 in order to be valid.



Sampling
QUANTITATIVE QUALITATIVE
Population – Ms. Estrella’s 8th grade students 
Sierra Vista Junior High School in BPUSD 

N = 120
Sample Size – 93
Boys – 46
Girls – 47

Criteria for selection – Three of Ms. Estrella’s sections participated 
in the study resulting in a sample size of 93 students. Using the 
same teacher allowed the researchers to control that variable.  Since 
Ms. Estrella’s students were automatically assigned to her classes 
by the student information computer system at the beginning of the 
year, the researchers were assured of randomness.  However, to 
double-check for sameness in student ability levels across the 
periods, the researchers reviewed the first semester grades of the 
students in all three classes.  It was verified that there was 
similarity in the number of high-, medium-, and low-performing 
students in each period.  
All students in each period were included in the study.

Participants consisted of thirty 8th grade male and female students 
enrolled in Science 8 at Sierra Vista Junior High School in Baldwin 
Park, California. Participants shared a homogeneous social & ethnic 
background. 

N = 30 (Boys – 14/Girls – 16)
Age range: 13-14 years old

Criteria for selection: The Researchers will work with administration 
and teachers to identify every 3rd student on Ms. Estrella’s class rosters 
in each of the three sections that are part of this study.  These students 
participated in the qualitative response portion of the study.  

The sampling and setting were selected in relation to a pragmatic 
perspective, given the findings of study will impact practitioners with 
implementing analogies in a science classroom settings. The results of 
this study could have implications for future use of analogies in all 
science courses across the District. 



Quantitative Data Collection & Instrument 1
• The quantitative instruments were a pre-test and a post-test.  Both tests assessed the same standards and 

content using the same number of multiple-choice and short-answer questions, but the questions were re-
ordered and slightly modified to make the post-test unique.  The tests will be administered on individual 
Chromebooks.  The computer will automatically score the multiple-choice questions.  The researcher will 
score each short-answer on a 2-point scale (2 pts=correct; 1 pt=partially correct; 0=incorrect).  Only one 
researcher will do the scoring to ensure consistency.

• Both instruments were field tested at another junior high in the district.  Based on the feedback from those 
students and teachers, the test questions and multiple-choice responses were revised to improve clarity and 
remove bias.

• The pre-test was administered one-day prior to the new lesson on animal cells.  This provided information 
about students’ prior knowledge as well as baseline data to be compared to post-treatment results.

• The treatment was administered.  In Class 1, Ms. Estrella taught the lesson describing an animal cell and its 
parts/functions aligned to a factory and its parts/functions.  She used pre-made graphics to teach the 
analogy.  In Class 2, Ms. Estrella also taught the lesson describing an animal cell and its parts/functions 
aligned to a factory and its parts/functions.  However, rather than provide pre-made graphics, she guide the 
students through a process where they each generated their own drawing and alignment of parts.  In Class 
3, the control group, Ms. Estrella taught the lesson describing an animal cell and its parts/functions without 
using the analogy of a factory.  

• On the day following treatment, the students were administered the post-test. The pre- and post-test 
process will provide objective, quantitative data to assess the knowledge acquisition of students after the 
treatment. 



Method: Ten students from each classroom will be selected to participate in qualitative 
analysis of their responses to an interview. Participants will need to explain their 
conceptual understanding of science topics and use of analogies to demonstrate their 
analytical reasoning between the four groups.
Data Collection: Researchers will use a 7-item Likert scale questionnaire and an 
interview with short answer questions to elicit open-ended responses for explaining 
individual perceptions of using analogies to learn science concepts. Students will speak 
aloud as they respond to stimuli. Students will be removed from normal class activities 
and individually interview by the researcher. There will be an initial interview (pre-test) 
an an identical follow-up (post-test) interview after the intervention.
Interview responses will be audio recorded and researcher will simultaneously make 
field notes of the science content to record the ways the student interact with the 
content. Audio tape recordings made during the interviews will be fully transcribed by 
the researcher with the aid of voice recognition software to produce verbatim 
transcripts.
These methods in the study were establish to ensure reliability and validity. 

Qualitative Data Collection & Instrument 2



Data Analysis
QUANTITATIVE QUALITATIVE

Rather than compare a class average or the number of As, 
Bs, Cs, Ds, and Fs on the tests in each class, The pre- and 
post-test scores of each student will be matched to indicate 
the growth in points.  In doing so, all scores can be used to 
determine if the treatment had an impact on learning, even 
for students who had been identified as low-performing.

A quantitative data analysis software will be used to analyze 
the data statistically and apply the various tests for validity 
and reliability.

Based on responses collected from the questionnaire and 
interviews, data will be analyzed and sorted according to 
the following criteria:
1. A line-by-line content analysis identifying students’ 

ideas as scientific or non-scientific thinking. 
2. The key ideas were used to generate a conceptual 

model representing a student’s overall understanding of 
science content. 



Limitations
QUANTITATIVE QUALITATIVE

Limitations include potential instrument error where 
some test questions were not effective measures of 
content.  

Also, administering the post test the day after the 
treatment does not measure the students long term 
retention of  the new knowledge. 

In addition, it would be difficult to generalize the 
results because they were based on only one lesson 
taught by one teacher.  To be able to state with 
reliability that, “Instructing with analogies enhances 
students' understanding of and ability to use 
knowledge,” additional quantitative studies using 
the same methodology should be conducted with 
multiple lessons in the classrooms of several 
different teachers across content areas.

Depending on the results of the qualitative study, 
educators will be able  to determine if using 
analogies in science classroom serves as an effective 
instructional strategy to improve mastery of content. 

A Limitation would be not being able to transfer the  
results of the study to a larger scale beyond this 
District given the small sample size in the qualitative 
study. Based on the findings of the study, further 
research with a larger number of participants in a 
broader context is required to determine if findings 
can be transferred to a larger scale. 

Further limitations include taking into account 
students’ prior knowledge, learning styles, and 
teacher’s ability to deliver quality instruction. 



Thank you!

“A good teacher is like a candle – it consumes itself to light the way for others.”
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