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Abstract
This project analyzes the effectiveness of 3 note-taking strategies used after a science
activity. Three groups of Grade 3 students (40 students total) participated in a
science activity on insect mouthparts and survival. Following the lesson, each group
of students was asked to take a different style of notes. Styles of notes used in this
study were: unguided visual summaries (student-generated drawings), guided visual
summaries (students used graphic organizers to draw), and traditional, written notes.
Data from posttests and interviews were analyzed to assess differences in recall
between the groups. Data from the content of student notes was used to check for
correlation between the quantity of notes taken and student performance on the
posttest and interview.
KEYWORDS: note-taking, visual summary, verbal-graphic, primary grades, science
education, free-hand drawing, generation effect, guided notes.
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Visual Summaries
Chapter One
Introduction
Background
Teaching science to primary students has led me to wonder about their notetaking strategies. I observed a series of lessons in a second grade classroom in which
the students were able to recall more information about butterflies and insects when
they had generated visual summaries (a form of visual note-taking) themselves than
when the teacher had guided them through the process. In an effort to understand my
own students' learning, I now encourage my students to create their own visual
summaries after lessons.
The visual summaries that students create are a form of note-taking. They also
are a teaching tool, since teachers can readily assess their students' learning as well as
misconceptions. After a lesson, the students are handed a blank piece of paper and are
asked them to "show" the teacher what they learned. The visual summaries they
create often contain words as well as pictures, but because some primary students are
still learning how to write elaborately, I feel that most are able to effectively convey
more meaning both to themselves and to me through pictures. Their summaries
consist of pictures and words that are meaningful to them.
There is existing research that is related to the idea of primary students using
visual summaries as a form of note taking after participating in a science activity,
however, there is no direct research on this topic. There have been many studies that
show a benefit to student learning and recall when making diagrams or drawing
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pictures of learned content during or after reading a passage as opposed to taking
purely verbal (traditional written) notes (Gobert & Clement, 1999; Kiewra, 1988; Van
Meter, 2001). However, having students read a passage is a very different learning
strategy than having students participate in a science activity. This current research
study attempts to replicate these results following a science learning activity.
There is also ample research showing that guided notes are very effective at
the collegiate level during lecture (Austin, Lee, & Carr, 2004; Kiewra, 2002; Kiewra,
Benton, Risch, & Christensen, 1995). These collegiate guided notes generally take
the form of an outline that the lecturer passes out for the students to fill in throughout
the course of the lecture. However, again, collegiate lectures are very different from
primary grade science activity lessons and thus, the current research study is
warranted.
Finally, research exists that supports the "generation effect" theory (Foos,
Mora, & Tkacz, 1994; Piolat, Olive, & Kellogg, 2005). According to Foos, Mora, &
Tkacz, 1994, "The generation effect refers to the finding that individuals retain
materials that they have generated better than materials that have been generated by
others and given to them."

The very act of taking notes has been found to be

beneficial even if the students never refer back to their notes. This current study
attempts to replicate these results and uncover any statistical differences in student
recall when visual summaries (drawings) are guided versus unguided.
This current research study questions whether visual summaries (drawings)
would be a more beneficial teaching tool if graphic organizers were provided to guide
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student summaries, or if it might hinder the future recall of science content. This
study attempts to discover how to best support student recall and retention of science
content via visual summaries.

Statement of the Problem
This study compared the effects of visual summanes on the recall and
retention of science content. Specifically, the students' ability to recall science
content was compared when taking written notes, when making visual summaries that
were entirely student generated, and when making visual summaries that were teacher
guided using graphic organizers. In this study, "teacher guided" meant the teacher
provided a graphic organizer that prompted the students to draw and label the four
mouthparts as well as write one sentence. The control group took traditional, purely
verbal (written) notes. The other two groups drew pictures- one drew free-hand and
the other drew in a graphic organizer.

Purpose of the Study and Rationale
Hilary Atkinson ( 1998) stated that "drawings offer the opportunity for an
alternative form of expression to children who may well hold ideas, but who find it
difficult to express them in words or to recognise links between them" (p. 3). Gobert
and Clement ( 1999) conducted a research study that included drawings and concluded
that

5th

grade students remembered more when they took notes by diagramming than

they did taking notes by summarizing. This study, combined with my observations in
other classrooms, inspired me to start using visual summaries in my own classroom.
Now that I have started researching the idea, it seems that the existing research is
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inconclusive as to whether or not students should be guided through the visual
summary process.
According to Foos, Mora, and Tkacz (1994), the generation effect says that
students should remember more when they generate the notes on their own. However,
there are also positive results for guided notes. Guided notes are not entirely student
generated. They are provided by the teacher and are an outline, or adapted version, of
the lecture notes that students must fill in and complete throughout the progression of
the lecture. In the present study, I examine whether or not the strategy of guiding
students that has been observed to be effective when taking guided notes from lecture
is also advantageous when taking verbal-graphic notes from science learning
activities in the form of visual summaries.
Research Questions and Hypotheses
Studies have shown that students' retention of information increases when
they generate their own notes. Other studies have implied that students are more
effective at generating purely verbal (text only) notes when using guided notes
(outlines) provided by the teacher. The guided notes (outlines) are generated by the
teacher and not the students. This study will examine if primary students will
similarly benefit from having the process of constructing visual summaries guided by
the teacher. In this research, I specifically study which note-taking strategy will be
most advantageous to my students' recall of science content.
I hypothesize that the students' ability to recall science content will be the
same across the population. I anticipate that both experimental conditions will yield
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comparable results to the control group and that there will be no statistical difference
in the results.

Significance of Study and Applications
The field of science is becoming broader and more complex every day.
Teachers are only able to teach a small portion of the field of science. Therefore,
students need to be able to apply the concepts that they learn in class to other similar
situations and phenomena. This study will assess the effectiveness of three notetaking strategies on recall of primary science content.
Student science journals are receiving attention in education magazines and
are being encouraged by curricular materials. Journals are encouraged as a means for
students to "do what scientists do." The journals can also be a teaching tool by being
assessed by the teacher. The classroom teacher can use journals as a pre-assessment,
to redirect the teaching during the unit (formative assessments), to identify student
misconceptions, and to assess learning after the unit (summative assessment)
(McNair, 2004). There is little guidance offered as to how to implement these
journals with students who do not yet write fluently. Drawings are frequently used in
primary student journals and often by older students as well. This study will examine
how to best implement the note taking process in journals by primary students:
whether the process should be guided or unguided by the classroom teacher.
I will share my findings with my elementary school as well as my district. The
findings will encourage other primary teachers to implement the note taking strategy
that is most effective with our population of students in student science journals and
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other content areas, as well.

Definition ofTerms
Guided Notes. Guided notes are teacher created note outlines given to the
students to facilitate note-taking. This practice is most effective when the outline is
"flexible," meaning it follows the order of the lecture. Guided notes are most
common in collegiate lectures.

Student-generated. The students generate the work themselves. Each student
sample will be different and will reflect the thinking of that individual student.

Teacher Guided. In this study "teacher guided" means that the teacher guides
the creation of the visual summaries by providing a graphic organizer that prompts
the students to draw and label the four mouthparts. "Teacher guided" in this study
does not mean that the teacher models the visual summary making and the students
copy the summary from the board or that the teacher verbally prompts the students to
fill in the graphic organizer piece by piece. The teacher simply hands out the graphic
organizer with limited, necessary explanations and no prompting during the notetaking process.

Verbal-graphic notes. Verbal-graphic notes are notes that include a
combination of text and visual cues. Examples include diagrams and pictures with
captions.

Purely Verbal notes. Purely verbal notes are notes that include only text.
Examples include summaries and outlines.

Visual summaries. Visual summaries are student created summaries of their
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learning that they create after a lesson. The students include visual items that are
meaningful to them. As a result, these summaries may be verbal-graphic and include
pictures, pictures with captions, or diagrams.
Chapter Summary

In conclusion, this study analyzes the effectiveness of purely verbal written
notes, student-generated visual summaries, and teacher guided visual summaries. This
study will differentiate the effects on student recall when students create visual
summanes independently as opposed to when the teacher provides a graphic
organizer to prompt the students to draw and label the four mouthparts. The present
research study examines whether primary students benefit from traditional purely
verbal note taking, being guided through the process of summarizing visually, or, if
they are more successful when they construct the visual summaries independently.
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Chapter Two
Review of Literature
Introduction
This research compares the effect of three learning strategies on student recall
and retention. The amount of information recalled was assessed to determine if there
was a statistical difference between students using purely verbal notes, guided visual
summaries, unguided visual summaries.
This chapter will begin with an overview of the literature. Following the
overview, each theme in the literature will be discussed in more detail. The themes to
be discussed are: verbal-graphic note-taking, freehand drawing as note-taking, the
generation effect, and guided note-taking.
Overview of Literature
Research suggests that note-taking is beneficial for the learner. According to
Kiewra ( 1985), existing research on note-taking has demonstrated that "learners who
take lecture notes generally achieve more than students who simply listen during the
lecture (p. 23)." Research has further indicated that employing verbal-graphic (text
and drawing) note-taking strategies - as opposed to purely verbal (text only) notetaking strategies - fosters recall and achievement (Abbott & Hughes, 1986, as
reported in Kiewra, 1988, p.45).
Research has also been conducted to examine the generation effect. It has
been suggested that when students generate their own notes, the level of retention and
recall of the information learned is greater (Foos, Mora, & Tkacz, 1994, Study
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Questions Section, 91 1). The generation effect has not been compromised when
guided notes (an outline for note-taking given to the students prior by the teacher to
the lecture) have been used for lecture note-taking (Kiewra, Benton, Kim, and Risch,
1995, p. 184). In fact, Kiewra et al. suggest that these guided notes not only do not
interfere with the generation effect, but they can actually improve student learning.
However, some studies have implied that teacher guidance during note-taking can
interfere with the generation effect and can hinder the retention and recall of
information (Baxter, Bass, and Glaser, 2001).
Young children depend on sight and visual cues as a means of negotiating the
world (Mathewson, 1998, p. 41 ). They often record their observations of the world
around them in free-hand drawings. Elementary students enjoy these drawings as a
part of science activities (as reported in Dove, Everett & Preece, 1999, p. 485). Later
in life, at the collegiate level, it has been demonstrated that pictorial skill and
understanding are directly related (Kindfield, 1993 ). This suggests that pictorial skill
is one that needs to be practiced and better developed prior to post -secondary
education as an aid to student learning.
Verba 1-G rap hie Nate-taking

Research has examined the difference in learning when students take purely
verbal (text only) notes versus when students take verbal-graphic (text and drawing)
notes. Abbott and Hughes (1986) had students read prose passages using two
different note-taking strategies. One group used conventional note-taking and the
other used a verbal-graphic note-taking strategy. According to Abbott and Hughes (as
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cited in Kiewra, 1988) "students using a verbal-graphic note-taking strategy recorded
more generative notes from a prose passage and later produced more generative
writing samples about that passage that did students using conventional note-taking
strategies" (p. 45). This suggests that by employing a verbal-graphic note-taking
strategy during reading, students are better able to generate more writing based upon
that reading. The students who took conventional notes produced a more verbatim
account of the material that did not include the personal transformation of ideas that
was found in the notes from the verbal-graphic note-taking group.
Often in verbal-graphic notes, relationships between items or concepts in the
picture are depicted. Kiewra ( 1988) states:
This strategy encourages learners to form a physical schema displaying
comparative elaborations (Mayer, 1980). Conventional note-taking, on the
other hand, often produces a nongenerative and verbatim account of the
material that excludes a pesonal [sic] transformation of ideas (Abbott &
Hughes, 1986). (p. 45)
Therefore, it is implied that the process of creating verbal-graphic notes allows
students to display, transform, and elaborate upon the ideas and concepts they are
taught.
Gobert and Clement ( 1999) conducted a study that examined this
phenomenon. They compared student conceptual understanding from text when
taking purely verbal notes (summarizing) versus taking verbal-graphic notes
(diagramming). The students were split into three groups - one in which students
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would summarize, one in which students would diagram, and one in which students
would only read. All three groups of fifth grade students were asked to read the same
passage about plate tectonics. At four specific points during the reading, the
diagramming and summarizing students were stopped and told to either create
diagrams or summarize based upon their group assignment. After reading, each
student was given a posttest. Gobert and Clements' results showed that the
diagramming students outperformed the summarizing students which suggested that
"having students generate diagrams can improve comprehension of targeted material"
(Gobert & Clement, 1999, p. 49).
The study by Gobert and Clement investigated the conceptualization of
material when note-taking strategies varied. This research was significant in the field
of note-taking research because much of the research to date investigates memory and
recall instead of conceptualization. However, by design, the research guided the
students through the note-taking process in an unnatural manner. Students who take
notes from texts are not typically given stopping points and structured questions to
incorporate into their notes. This study was effective in that it gave a teaching
strategy to teachers but the research did not address how students conceptualize from
text under unguided, autonomous conditions.
Sarah Bannister (Atkinson,

1998) conducted a research study usmg

elementary students in which she compared the effectiveness of concept maps (purely
verbal) and annotated drawings (verbal-graphic). The instructional strategies were
used as pre-assessment tools and were not associated with an instructional lesson.
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Eighteen students participated from three classrooms and none of the classroom
teachers had done any recent instruction on the topic. The students were shown how
to make a concept map about plants and their survival, then the students worked on
their concept maps independently. For the annotated drawings, the children were
given one prompt which was: Draw a plant in the place it would grow best and show
everything it needs to grow properly. They were invited to comment on their
drawings and adults wrote what they said onto the drawings .
The student assessments were scored and two trends emerged. First, the older
students received higher scores than the younger students on both types of
assessments. Second, the concept maps were more successful as a means of
assessment than the annotated drawings for the older students. Bannister evaluated
the results further and had the classrooms teachers rank each participant by ability
level. The "less able" students received higher scores on the annotated drawings and
the "more able" students received higher scores on the concept maps.
Bannister's research suggests that for primary (or Jess able) students, the
annotated drawings were more appropriate than concept maps. The sample for
Bannister's (Atkinson, 1998) study was very small. And more research is needed to
further assess verbal-graphic notes as assessments.
Overall, the research implies that note-taking through a visual medium is
advantageous over note-taking in a purely verbal form. Most research in this area is
based upon note-taking from a text-based source. Some research exists for using
verbal-graphic notes as a means of assessment, but more research is needed in this
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area, as well .
Free-Hand Drawing as Note-taking

Free-hand drawing as note-taking

JS

a process frequently employed in

elementary instruction. Primary students often record mathematical and scientific
observations and explorations visually. Mathewson (1998) stated, "Infants and young
children exhibit precocious visual capabilities (Pick & Rieser, 1982) and normally
young children rely heavily on sight as a mode of learning" (p. 41). Children not only
rely on sight as a mode of learning, but according to Hayes , Symington, and Martin
(1994) they also "enjoy drawing activities in science lessons" (as cited in Dove,
Everett & Preece, 1999, p. 485). Mathewson implies that the enjoyment combined
with children's reliance on sight makes free-hand note-taking a strategy that should
be utilized more frequently in elementary science education. He states "most children
in elementary schools are starting their education with a visual-spatial orientation,
which should be encouraged and utilized in learning rather than supplanted in the
push to inculcate the alphanumeric skills of 'literacy' and 'numeracy"' (Mathewson,
1998, 42). According to Van Meter (2001), the skill of drawing should not only be
encouraged, but should be supported by the teacher: "Studies using supports (for
drawing) generally found benefits for the drawing construction strategy is consistent
with findings that those learners who generate the most accurate pictorial
representations also score highest on posttest assessments" (External Supports
Section, ~ 2).
Kindfield (1993) researched free-hand student-generated biology diagrams at
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the collegiate level. Five individuals from three different educational levels
participated: undergraduate biology majors, undergraduate honors genetics majors,
and geneticists of varied backgrounds. Participants were given an assessment on
genetics in which they were required to sketch their responses to two different
questions on meiosis. The sketches were done during an interview-styled problem
solving session. After each participant completed the interview and problem solving
session, they were each given ten most common representations of the questions and
were asked to compare the different representations. All interviews were videotaped
and some were transcribed. The interviews were coded, and a detailed analysis of
participant behavior was conducted.
Her research implied that collegiate students need to practice the skill of
drawing free-hand diagrams. This "practice" implies that students need to prac6ce
free-hand note-taking throughout their education. Drawing is a skill that needs to be
developed because her research suggested that pictorial skills are directly related to
understanding. According to Kindfield "pictorial representations support the
construction of an accurate mental model" ( 1993, p.2 J) which implies the benefit to
students that comes from pictorial-based instruction (using pictures to aid instruction)
as well as from participating in pictorial note-taking.
This study generated expected results: Content that students are more familiar
with, they are able to more accurately and completely portray pictorially. Kindfield
(1994) also implied that "pictorial representations support the construction of an
accurate mental model" (p. 21 ). This is an interesting implication that needs to be
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investigated further. Kindfield's study (1994) used a small sample and used
participants from a narrow population. More research is needed to determine if her
results are reproducible under different conditions.
Van Meter (2001) also examined the effects of drawing on student learning.
Van Meter used fifth and sixth grade students learning science from a two-paged text
and two accompanying illustrations. There were three experimental groups and one
control group. The control "read" group read and looked at the illustrations. The three
experimental groups read and drew pictures. The "draw" group only read the two
pages of text and drew pictures. The "IC" group read, drew pictures, and looked at the
illustrations. The "PIC" group read, drew pictures, looked at the illustrations, and
responded to questions intended to prompt comparisons between the illustrations and
the student -generated pictures.
Van Meter found that the "PIC" group scored significantly higher than the
"read" group on free-recall, open-ended questions, but not on multiple-choice
questions. Thus, the "PIC" group performed better on the posttest that the reading
group. However, the "PIC" group also spent more time on the task overall and
engaged in more self-monitoring than did any of the other groups. Further research is
needed to examine if the results are due to the process of prompted drawing, or
simply due to the increased time on task.
Generation Effect

Piolat, Olive, and Kellogg (2005) studied the benefit of note-taking on student
learning and understanding of concepts:
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Studies on the impact of note-taking strategies on recall and achievement in
exams have shown that students not only learn when they review their notes,
but also while they take their notes .... Moreover, students also memorize
during note-taking, particularly when they engage in deep comprehension of
the source (Williams & Eggert, 2002). (p. 296)
Thus, according to Piolat et al., the very act of generating notes is beneficial to
learning especially when students are actively thinking while taking notes. Students
are able to memorize during the act of note-taking and benefit even more when they
review their notes that they have generated.
The 'generation effect' is commonly observed as the ability to remember
items better if we make them up ourselves rather than if people give us the items to
remember. According to Foos, Mora, and Tkacz ( 1994), the generation effect "refers
to the finding that individuals retain materials that they have generated better than
materials that have been generated by others and given to them" (para. 1).
Foos, Mora, and Tkacz, conducted a two part research study in which they
were examining the generation effect in a slightly new way. The students were
divided into six experimental groups and one control group. The control group was
not given any instructions to take notes while reading from a text. The six
experimental groups each got different instructions to follow while reading the text:
generate questions, generate questions and answers, generate an outline, use
experimenter-generated study questions, use experimenter-generated questions with
answers, and use an experimenter-generated outline.
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Foos, Mora, and Tkacz (1994) then analyzed the student performance on a test
given two days later by implementing a customized analysis of each student's notes.
The student notes were coded and information they included in their notes was
"targeted". Test questions relating to the information targeted in the student's notes
were assessed. Since each student's notes were different (in the three studentgenerated experimental groups) there were varying numbers of test questions used for
each student. Overall, student performance was higher for the question groups (both
student and experimenter generated) than for the outline groups (both student and
experimenter generated). Foos et al. identified several possible extraneous and
confounding variables in the first research study. Thus, they repeated the study
controlling for these variables and obtained similar results. For both research studies,
there was a "clear and strong generation effect for all groups that generated their own
study materials" (Discussion Section,<)[ 1). The generation effect was only found for
targeted information. Therefore, the information that students included in their notes
was found to improve student performance on test questions that related to that
included information.
Thus, much research has been done to document the phenomena of students
increasing their recall and achievement by generating and producing their notes
independently. Kiewra ( 1985) analyzed the results of 56 note-taking studies and
found "learners who take lecture notes generally achieve more than students who
simply listen" (p. 23). This study will examine not only which note-taking strategy is
most beneficial for student recall, but also which note-taking strategy generates the
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most notes. This study will also look for a correlation between the amount of content
in the notes and student performance on the posttest.
Guided Note-taking

According to Austin, Lee, and Carr (2004 ), students are infrequently taught
proper note-taking procedures and teachers have begun to use guided notes as a
means to ameliorate this problem (p. 314). Pressley and Woloshyn ( 1995) suggest
that "instructors can teach students how to learn by embedding strategy instruction
within their subject matter courses" (as cited in Kiewra, 2002, p. 71). Guided notes
are teacher created outlines, or variations of the instructor's notes with missing
information that the students are required to fill in, provided to facilitate the notetaking process. Existing research has demonstrated that guided notes are an effective
teaching strategy in increasing retention and recall of lecture information (Austin et
al, 2004 ). The guided notes have tended to increase the amount of note-taking that
occurs (as opposed to note-taking in conventional styles) and have also tended to
produce more accurate notes (Kiewra, Benton, Kim, Risch, and Christensen, 1995).
Austin, Lee, and Carr (2004) conducted a study in collegiate level lecture
courses. In one course, they presented traditional lecture, in the second they presented
lecture plus slides, and in the third, they presented lecture, slides, and guided notes.
The group of participants who were in the slides plus guided notes condition recorded
more notes and more accurate notes. "The ... study demonstrated that when students
are left to their own devices they do not to a very good job of recording the content of
a lecture" (Austin, Lee, & Carr, 2004, p. 318).
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However, there is also research that cautions the instructor's influence on the
content of notes. Baxter, Bass, and Glaser (200 1) conducted research on elementary
science notebooks. They proposed that instructor influence during science notebook
writing might have limited the student's perceived ability to make reflections,
generate hypothesis, and synthesize ideas. Upon analysis of the students' notebooks,
the use of notebooks seemed "mechanical" and a reflection of the aspects of science
that their teachers deemed important and attended to: procedures and results (Baxter,
Bass, & Glaser, 2001, p. 138).

Conclusion
Research has shown evidence that by taking notes, students remember more
than when they only listen to lecture (Kiewra, 1985, p 23). Abbott and Hughes (1986)
found a causal relationship between verbal-graphic note-taking and an increased
retention of lecture content (as cited in Kiewra, 1988). The method of note-taking in a
verbal-graphic manner is beneficial when teaching young students since they have a
dependency on sight and visual learning to understand the world around them
(Mathewson, 1998, p. 41).
The existing research shows evidence that guided notes increase retention and
recall of lecture information (e.g., Kiewra, Benton, Kim, & Risch, 1995; Austin, Lee,
& Carr, 2004). While the students generate the majority of the notes (usually), the

students do not generate the scaffold, or the outline. According to Foos, Mora, and
Tkacz (1994), the generation effect "refers to the finding that individuals retain
materials that they have generated better than materials that have been generated by
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others and given to them" (para. 1).
The existing research suggests that guided notes increase the amount of notes
taken. If the amount of notes increases, the generation effect implies that the amount
of content remembered should increase as well. This study will examine if using the
guided notes methodology during student generated visual summarizing is also
beneficial (as it has been shown to be during purely verbal note-taking at the
collegiate level) to student retention of information.
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Chapter Three
Methodology
Introduction
This research study was a companson of learning strategies on pnmary
student's ability to retain and recall science content. The participants' ability to
accurately recall science content was assessed to determine if there was a statistical
difference in recall and retention between students who took traditional purely verbal
notes, those who generated visual summaries without guidance, and those who
generated visual summaries with teacher provided graphic organizers.
In this chapter the design of the study as well as the participants, setting,
materials, and method are presented. A detailed account of the procedure is also
included.
Design
This study had a mixed research design. Mixed research can have both
quantitative and qualitative elements (Johnson & Christensen, 2004). Since the
research sought to find out how students retain new information, the study followed
the posttest only control-group design with two experimental groups. This design was
the most suitable because it allowed for two experimental groups in which each group
was only given a posttest with no pretest. The pretest was not required because the
students had no previous direct instruction on the subject matter and therefore the
pretest may have inadvertently taught the students about the lesson content (Johnson
& Christensen, 2004). The guided visual summaries group (Group A) and the
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unguided visual summaries group (Group B) were the experimental groups receiving
treatment. The written summaries group (Group C) was the control group. All three
groups received the same posttest.

Data sources. Five key elements of the lesson were selected and these five
key elements were used to score the student generated notes and also to test recall and
retention on both the posttest and the interview. The five key elements of the lesson
included each of the four mouthparts and the main idea of survival or adaptation. The
student generated notes received a score from one to five depending on how many
key elements the student had included. A five question posttest was created with
each of the questions addressing one of the key elements from the lesson. During the
interview, the scoring sheet also addressed each of the five key elements from the
lesson.
Quantitative data was collected from the posttest assessments and interview
responses as well as qualitative data from scoring the content of student generated
notes. The participating homeroom classrooms were chosen by convenience
sampling. According to Johnson and Christensen (2004) , a convenience sample

IS

when participants are recruited based upon the researcher's accessibility to them.
Three forms of data were collected, the posttest, interview, and qualitative
visual summary analysis to triangulate the study. The interview provided more
evidence in the students' knowledge since the interview was unprompted . However, it
was unrealistic to interview all participants, so only 5 students were interviewed from
each group. The posttest was used to assess all students even though its design may
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have prompted student responses by being partially multiple choice. Finally, analysis
of the student generated visual summaries enabled study of the possible correlation
seen in similar studies between the amount and content of notes generated and the
amount of material recalled.

Setting
District. Students were drawn from a small district in Southern California.
The district serves students from

suburban communities. The district has

approximately 26,000 enrolled students in grades K through 12. Twenty-five percent
of the students in the district are English Language Learners. Students in this district
were .6% Native American, 1.4% Pacific Islander, 1.7% Filipino, 2.2% Asian
American, 4.2% No Response, 4.8% African American, 35.7% White, and 49.4%
Hispanic.

School. The school had 639 students in grades K-5 (344 boys and 295 girls).
Students at the school were .5% Native American, 1.4% Pacific Islander, 2.7%
Filipino, .5% Asian American, 5% No Response, 3.9% African American, 30.2%
White, and 55.9% Hispanic. The school was 40% English Language Learners.

Classrooms. Three classes of third grade students participated, 40 students in
total participated, but there were 55 students enrolled in total (20 boys and 25 girls).
Students in these classrooms were 3.6% African American, 3.6% Asian American,
47% Hispanic, 36% Caucasian, 1.8% Pacific Islander, and 7% with no ethnicity
response. Of the total enrolled students, 27% were designated as English Language
Learners.
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Group A. This classroom had 9 girls and 9 boys for a total of 18 students.
Students in this classroom were 5.5% Asian American, 55% Hispanic, 22%
Caucasian, 5.5% Pacific Islander, and 11% with no ethnicity response. Four students
were designated as English Language Learners. The average CST Language Arts
score was 363 and the average CST Math score was 390.

Group B. This classroom had 10 girls and 10 boys for a total of 20 students.
Students in this classroom were 10% African American, 40% Hispanic, 45%
Caucasian, and 5% with no ethnicity response.

Five students were designated as

English Language Learners. The average CST Language Arts score was 364 and the
average CST Math score was 387.

Group C. This classroom had 6 girls and 11 boys for a total of 17 students.
Students in this classroom were 5.8% Asian American , 47% Hispanic, 41%
Caucasian, and 5.8% with no ethnicity response. Six students were designated as
English Language Learners. The average CST Language Arts score was 325 and the
average CST Math score was 356.

Participants
I was the only teacher that participated. I was not a teacher at the participating
school, so there was no need to control for familiarity with teaching style. The student
participants were in the third grade and were distributed into the three groups (purely
verbal, guided visual summaries, and unguided visual summaries) by convenience
sampling (Johnson & Christensen, 2004). The students remained grouped in their
regularly assigned classrooms for this study.
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Materials

The curriculum used was from Activities to Integrate Math and Science
(AIMS) (Allen, Deal, Kahn & Sipkovich, 1989). The AIMS lesson was a science
activity lesson in which the students were discovering that insects have different
mouthparts in order to eat different food sources to survive. The lesson is described in
more detail later in this chapter and the student handout used during the lesson can be
found in Appendix D.
As a part of the lesson, the students were using four tools to simulate the four
types of mouthparts. They were: a straw (sucking), a clothespin (chewing), a spongetipped paintbrush (sponging), and a straw with a pointed end (piercing). The students
were also using four simulated food sources. These were: paper leaf diecuts (leaves),
a wet sponge (a hamburger patty), water in a cup covered with tin foil (blood under
skin), and water in a water bottle (nectar in a flower).
Following the lesson, participants were each given one piece of 8 Y2 by 11
inch paper. The group that took purely verbal notes was told: "Use this lined paper to
tell me what you learned today." The unguided visual summary group was given
blank paper. They were told: "Use this blank paper to show me what you learned
today." The guided visual summary group was given a graphic organizer. Theses
were the instructions given to the guided visual summary group: "Use this paper to
show me what you learned today. Look for the word 'mouthpart' next to that is a
blank line. What do you think you should write on the line?

Above the word

mouthpart is a blank box. What do you think you should do in the box? At the
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bottom of the page it says 'sentence' and has lines next to it. What do you think you
should do in that box?" Once the teacher asked the groups to begin, no additional
guidance was given to any of the three groups.
Five students from each group were interviewed using the same prompts. The
scoring sheet was on the same page as the prompts (See Appendix B for interview
questions). Students were given one point for mentioning each of the five categories
listed.
All participants took identical posttests. The posttests were printed tests
consisting of four multiple choice questions and one free response question. The
questions each had four possible responses (see Appendix A for posttest questions).
The posttest was also read aloud to each group so that all participants - even
struggling readers- were able to accurately reflect their learning on the posttest.
Procedure

All three groups (purely verbal notes, guided visual summaries, and unguided
visual summaries) attended one lesson during week one by the participating teacher.
Week one. Students participated in a science learning activity about insect

mouthparts. The curriculum during week two was from Activities to Integrate Math
and Science (AIMS). The AIMS lesson was called "Table Manners" and in the lesson
students were simulating insects eating with a variety of insect mouths (See Appendix
D for student handouts). The four mouthparts were: a clothespin (chewing), a straw
(sucking), a pointed straw (piercing), and a sponge tipped paintbrush (sponging).
Each student was to determine by trial and error which of the insect mouthparts
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would be best for eating each of the four food sources. The four food sources were:
water in a bottle (to symbolize nectar), pieces of green paper (to symbolize leaves), a
wet sponge (to symbolize an exposed food source - like a hamburger), and water in a
cup covered with tin foil (to demonstrate blood covered with skin). Before the lesson
began, materials were explained and students made predictions for which mouthpart
would be best suited for each of the food sources.
As the activity began, each student was given one of the four food sources.
The students had 60 seconds to "eat" the food source and make their decision. When
the time was up, the students traded food sources. Once students had determined the
best food source for each mouthpart, they filled in their choice on the handout. When
all students were finished, three questions were discussed as a class: (a) How does an
insect's mouth affect its choice of food? (b) How would your stomach feel if you had
a sponging mouth and all there was to eat was leaves? (c) What would happen if all
insects had the same type of mouthparts? Following the AIMS lesson on insect
mouthparts, the students were prompted to take notes. Each group was given 10
minutes to complete their note taking assignment. Student generated notes were
collected.
Week two. Five students from each group were interviewed. These students

were selected using systematic sampling (Johnson & Christensen, 2004). "A systemic
sample is defined as a sample that is obtained by determining the sampling interval
(i.e., the population size divided by the desired sample size, Nln, which is symbolized
by k), selecting as random a starting point (a number between 1 and k, including 1 and
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k) and then selecting every kth element in the sampling frame" (Johnson &
Christensen, 2004, p.204). For Group A, the sample size was twelve and five students
were desired for the interview sample. Thus, k became 2. A list of the numbers one
and two was created with the numbers in random order. A number on the list was
randomly selected and the sample to be interviewed was determined. The interviews
were conducted by the participating teacher. The teacher was only allowed to read the
given prompts - there was no additional prompting of the students. The interviews
were conducted prior to the posttest assessment because the posttest contained
multiple choice answers and the exposure to the choices may have confounded the
results if the test were given before the interviews. The participants used unprompted
free recall during the interviews.
The students were given a posttest assessment on insect mouthparts. The three
groups were not allowed to review their notes. The posttest was a five question ,
printed assessment. The test questions were read aloud to all three groups to ensure
that all students - even the struggling readers - would have scores representative of
their learning as opposed to representing their reading levels.
Analysis of Data

This study was an analysis of student learning under three similar conditions.
Following a science lesson, one group was asked to take purely verbal (written) notes,
another group was asked to draw visual summaries (verbal-graphic note-taking)
independently and the third group was given a graphic organizer that prompted them
to draw and label the four different mouthparts. This study analyzed data collected
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under these three conditions to interpret if there were a statistically significant
difference in recall and retention of the science content.
To measure the students' recall of insect mouthparts, their responses to both
the posttest assessment and their individual interviews were analyzed. The interview
responses and posttest responses were scored for accuracy. Each group was then
given a percentage score for accuracy on (a) the posttest and (b) the interview
questions.
Qualitative data was collected and the purely verbal notes , guided visual
summaries, and unguided visual summaries were scored based upon content. Each
student's notes from the three groups were coded and scored from one to five. A
rubric was used (see Appendix E) and the following items (and animals representing
them) received one point each: sucking mouth, piercing mouth, chewing mouth,
sponge mouth, and a concluding statement or picture either about adaptations or that
insect mouths vary in order for the insects to survive.
Each group was given three percentage scores: (a) percentage of correct
responses on the posttest; (b) percentage of correct responses on the interview; (c)
percentage of science content main ideas included in the student-generated notes.
Comparisons were made across the groups (purely verbal notes, guided visual
summaries, and unguided visual summaries). The scores from the quantitative data
(posttests and interviews) were analyzed to assess the impact of the different learning
styles on recall and retention. This was done using a one-way analysis of variance
(one-way ANOVA). Statistical significance was predetermined to be at the 0.05
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significance level.
Finally, the scores from the student generated notes for the three groups were
compared with the quantitative percentage scores (posttests) for each group to see if
there was a correlation between the amount of content included in the student
generated notes and the students' ability to recall science content on the posttest. This
correlation was tested by using a Pearson's r test. The significance level used was
0.05.
Chapter Summary

Students from three third grade classrooms participated in one lesson and one
post assessment on insects. Five students from each group were interviewed.

All

students were then given a posttest. The posttest, interviews, and student generated
notes were scored and analyzed to determine if there was a statistical difference in
retention and recall between the groups. In the next chapter, results from the tests are
presented.
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Chapter Four
Results
Introduction

In this chapter, the results from the study are presented.

A detailed

description of the statistical analysis the data is included as well. To analyze the data,
the scores from each of the three groups were tallied. Three percentage scores were
given to each group: (a) percentage of correct responses on the posttest; (b)
percentage of correct responses on the interview; (c) percentage of science content
main ideas included in the student-generated notes. Comparisons were made across
the groups (purely verbal notes, guided visual summaries, and unguided visual
summaries). The scores from the quantitative data (posttests and interviews) were
analyzed using one-way ANOV A assessments to evaluate the impact of the different
note-taking

processes

on recall

and

retention.

Statistical significance

was

predetermined to be at the 0.05 significance level.
Additionally, the scores from the student generated notes for the three groups
were compared with the quantitative percentage scores (posttests only) for each group
to see if there was a correlation between the amount of content included in the student
generated notes and the students' ability to recall science content on the posttest. This
correlation was tested by using a Simple Linear Correlation test (Pearson r). The
significance level used was 0.05.
Data

The results from the three groups were tallied and each group was gtven
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percentage scores for three categories: posttest, interview, and note content. The data
for each of the three groups can be found in Appendix C.
On the posttest the three groups had means within nine percentage points of
each other. Group A had a mean posttest score of 73 percent, Group B had a mean
score of 68 percent, and Group C had a mean score of 64 percent
Figure 1

Mean Scores from Student Posttests
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The percentage scores on the interview showed the same pattern with Group
A slightly higher than Group B and Group B slightly higher than Group C. However,
the scores on the interview had more deviation. Group A had a mean interview score
of 84 percent, Group B had a mean of 80 percent, and Group C had a mean of 48
percent.
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Figure 2
Mean Scores from Student Interviews
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The notes from the three groups were coded and scored. Each student received
a score from one to five. One point was given for evidence of each of the four
mouthparts or animals representing the mouthparts (sucking, piercing, sponging, and
chewing). A fifth point was given if the student included evidence of the concepts of
survival or adaptation. Each group was given a percentage for the students' scores on
the notes. In Group A, the students averaged 80% on their notes. In Group B, the
average score on the notes was 41%. In Group C, the average score was 46%.
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Figure 3
Mean Student Generated Notes Scores
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One-WayANOVA

In order to test for a significant difference between the note-taking process
and the students' ability to recall the science content, a one-way ANOVA was used.
The data from the student interviews was evaluated using a one-way ANOV A and the
data from the posttest was also evaluated using a one-way ANOV A. Statistical
significance for both tests was determined to be .05.
Interview data. The data collected during the interviews was scored according

to the rubric found in Appendix E. Using the interview scores the mean and variance
for each group was calculated. For Group A, the mean was 4.2 and the variance was
0.7, for Group B, the mean was 4 and the variance was 0.5, and for Group C, the
mean was 2.4 and the variance was 2.8.
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Table I
Interview Scores by Group

Group

n

mean

vanance

Group A

5

4.2

0.7

Group B

5

4

0.5

Group C

5

2.4

2.8

Once the mean and variance were calculated for each individual group, the
variance between and within the groups were calculated. The variance between
groups was found to be 4.866 and the variance within was found to be 1.333. Next,
the F value was calculated. The F value was found to be 3.6501 and the probability
value was found to be 0.0577. Since the significance level was 0.05, there was
suggestive evidence against the null hypothesis.
Table 2
Analysis of Variance for Interview Scores

Interview
Scores

Variation

Variation

Between

Within

4.866

1.333

F Statistic

p value

3.65

0.0582
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The data from the interview portion was analyzed further using Tukey' s HSD
test in order to determine which of the three groups were significantly different from
each other. Tukey's HSD was found to be 2.06 and it was determined that the mean
of the guided visual summaries group and the mean of the written summaries groups
were statistically different. However, there was no significant difference between or
among any other group results.
Posttest data. The student posttests were corrected and scored. Using the

student scores, the mean and variance for each group were calculated. For Group A,
the mean was 3.333 and the variance was 1.515. For Group B, the mean was 2.866
and the variance was 1.409. And, for Group C, the mean was 2.769 and the variance
was 1.359.
Table 3
Posttest Scores by Group

Group

n

Group A

12

3.333

1.515

Group B

15

2.866

1.409

Group C

13

2.769

1.359

mean

variance

After the mean and variance for the individual groups had been determined,
the variance within and between groups was calculated.

The variance between
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groups was found to be 1.1336 and the variance within groups was found to be
1.4245. Finally, the F value and p value were found. The F value was found to be
0.7958 and the p value was found to be 0.4592.
Table 4
Analysis of Variance for Posttest Scores

Posttest

Variation

Variation

Between

Within

1.133

1.424

F Statistic

p value

0.795

0.459

Scores

Little or no real evidence against the null hypothesis was found. Therefore, the
results for posttest for the three groups did not show a statistically significant
difference in scores.
Significance of Quantity of Notes Taken

The coded scores from the student notes were compared to the scores from the
posttest. The posttest and notes were both scored from one to five and assessed
student learning of the four mouthparts as well as the concept of adaptation.
Correlation between the scores from the notes and the posttests were tested using
Pearson's r.
Group A. For Group A, first the scores from the posttests and notes were

compared. The calculated r value was -0.49099 and the degrees of freedom was
found to be I 0. The critical value of r when looked up on the correlation table was
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0.497. For Group A, there was no evidence of correlation between the amount of
notes taken and the performance on the posttest.
For Group A, the scores from the interview and the notes were also compared
but only for the five students who participated in the interview. The calculated r
value was -0.27584 and the critical value of r was 0.805. So, there was no evidence
of correlation between the amount of notes taken and student performance on the
interview.
Group B. For Group B, the calculated r value when comparing the student
notes with the posttest was 0.560879 and the degrees of freedom was found to be 13.
The critical value of r when looked up on the correlation table was 0.441. For Group
B, there was evidence of correlation between the amount of notes taken and the
performance on the posttest.
The scores on the student generated notes in Group B were also compared to
the interview scores for the five participating students. The calculated r value was
0.845154 and the critical value of r was 0.805. So, there was evidence of correlation
between the amount of notes taken and the student performance on the interview.
Group C. For Group C, the scores from the posttest and the scores from the
student generated notes were analyzed to check for correlation. The calculated r
value was 0.13783 and the degrees of freedom was found to be 11. The critical value
of r when looked up on the correlation table was 0.497. For Group C, there was no
evidence of correlation between the amount of notes taken and the performance on
the posttest.
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Table 5
Correlation Between Quantity of Notes and Recall
Calculated r Value

Critical r Value

Correlation

Group A

Posttest and
Notes

0.49099

0.497

No correlation

-0.27584

0.805

No correlation

Interview and
Notes

Group B

Posttest and
Notes

0.560879

0.441

Correlated

0.845154

0.805

Correlated

0.193783

0.497

Not correlated

0.315244

0.805

Not correlated

Interview and
Notes

Group C

Posttest and
Notes
Interview and
Notes
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The interview scores from Group C were also compared to the scores on the
student generated notes. The calculated r value was found to be 0.315244 and the
critical value of r was 0.805. There was no evidence of correlation between the
interview scores and note content for Group C.
Based on the data collected during this study, there was statistical correlation
only in the unguided visual summary group. The correlation was found both between
the amount of notes taken and the performance on the posttest and in the amount of
notes taken and the performance on the interview. In any the two other groups, there
was no correlation found between the amount of notes taken and the student
performance on the posttest or on the interview. See Table 5 for correlation statistics.

Conclusions
In this study, there was no statistically significant difference between
the three groups on the posttest, but there was a statistically significant difference
between the three groups on the interview. Therefore, this study was only partially
able to reject the null hypothesis: the results on recall during the posttest were not
significantly different for the three groups. Furthermore, the quantity of notes taken
was only found to be correlated to the student performance on the posttest and the
interview for the unguided visual summaries group.
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Chapter Five
Conclusions
Introduction
This research study produced results that were not entirely statistically
significant and only partially revealed a benefit of using guided visual summaries for
student recall of information. However, the limitations of this research study are
acknowledged. Despite this, the research shows a significant difference between
guided visual summaries and written summaries during the interview and the results
also reveal notable trends in student success.
This research study sought to uncover the best note taking strategy for primary
science students to use in order to increase their recall of information following their
participation m a science activity lesson.

Previous research revealed that

diagramming or drawing following reading a passage was a more effective note
taking strategy than traditional written notes.

However, reading a passage and

participating in a science activity are two very different learning experiences. This
research study attempted to replicate the results in a different instructional
environment.
Previous research also supported the idea of guided notes - in which at the
collegiate level, professors would hand out outlines to the class and the students
would fill in the missing information over the course of the lecture.

However,

collegiate note taking during lecture is a very different process than primary students
taking notes following a science activity. This research study attempted to replicate
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these positive results by guiding student note taking during the construction of visual
summaries via graphic organizers.

Review of Methods
In this study, three groups of students participated in identical science activity
lessons on animal mouthparts and adaptation. Following the lesson each of the three
groups was asked to take notes using one of the following methods: guided visual
notes, unguided visual notes, and written notes.

One week after the lesson, each

group was given a posttest and five students from each group were interviewed. Five
key elements from the lesson were identified.

The student generated notes were

coded and scored based upon the students' inclusion of the five key elements. The
posttest and interview responses were developed to include the same five key
elements. The posttests and interviews were scored and statistical tests were run to
test for significant differences between the groups.

The scores from the student

generated notes were tested along with the posttest results to account for any
correlation between the quantity of notes taken and the performance on the posttest.

Discussion
While this research study was unable to produce all statistically significant
data, the results from the interview portion were statistically significant. The results
imply that there was a significant difference between the written notes group and the
guided visual summaries group on the interview portion. The study also revealed a
correlation in the unguided visual summaries group between the amount of notes
taken and the student performance on both the posttest and the interview.
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Furthermore, from the research there are two noteworthy trends in the data.
First, the two visual summaries groups outscored the written summaries group on
both the posttest and the interview. And, second, the guided visual summaries group
had much more academic content in their notes that either of the other two groups.
The scores for the three groups on the posttest were within nine percentage
points of each other. Group A had the highest mean score, then Group B, and finally,
Group C had the lowest mean score. On the interview, the scores showed the same
pattern with Group A slightly higher than Group B and Group B slightly higher than
Group C. The fact that the scores on the posttest were not significant implies that
more research should be conducted to determine the best way to implement visual
summaries into the classroom (guided as opposed to unguided.) However,
consistently both visual summaries groups were noticeably more successful on the
posttest and the interview than the written summaries group.
The content of the notes also revealed a noteworthy difference between the
groups. Each page of student notes was given a score from one to five. Students were
given one point for each of the following: sucking mouth (or a butterfly), piercing
mouth (or a mosquito) , chewing mouth (or a beetle), sponging mouth (or a fly), and a
statement or picture relating to the ideas of adaptation or survival. In the guided
visual summaries group (Group A), the students averaged 80% on their notes. In the
unguided visual summaries group (Group B), the average score on the notes was
nearly half the guided visual summaries group. In the written summaries group
(Group C), the average score on the notes was also much lower than the guided visual
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summanes group.
The increase m the amount of academic content in the guided visual
summaries group is noteworthy for two reasons. First, there is a large amount of
research concerning the generation effect. It has been shown repeatedly in research
studies that when taking written lecture notes, students are able to recall more
information when they generate the notes themselves. More research is needed to
know if the guided visual summaries students received the same benefit when taking
verbal-graphic notes after participating in the science learning activity. And, second,
within the unguided visual summaries group (Group B), there was a correlation
between the amount of notes taken and student performance on both the interview
and the posttest. This implies that the more academic content in the student notes, the
higher the scores. According to prior research, guided notes have been proven as a
successful way for students to include more academic content in their notes. The fact
that the guided visual summaries group (Group A) included so much more content in
their notes seems to support the idea that if Group B had been similarly guided, their
scores would have increased on the posttest and the interview.
Limitations

Several potential confounding variables were not controlled m this
experiment. The sample was small size was small as was the amount of targeted
information. Only one lesson was used and no introductory lesson was given to the
students to teach the processes of note taking used in the study. In addition, the
students that were used in this research study were not receiving science instruction
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on a regular basis. This was a limitation to the study because the students were
unaccustomed to the content and the scientific language associated with the lesson.
This too, could have been ameliorated by including a second lesson prior to the one
used. At the beginning of the research study, the classrooms used were assumed to be
of similar academic ability, but following analysis of classroom composition, the
mean CST scores for Group C were noticeably lower than the other two groups. This
difference could have been accounted for if the classrooms had been recombined into
randomly assigned groups.
Suggestions for Further Research

Due to the trends uncovered by this research study, more research is
warranted on the topic of visual summaries. In order to account for some of the
limitations in the current research study, the following proposal has been drafted.
Use a significantly larger sample size of students currently receiving science
instruction. As with the present research study, divide the students into three groups:
written notes, guided visual summaries, and unguided visual summaries. Teach two
lessons to all of the participants. The first lesson will be taught one week before the
second lesson , and the posttest will be given one week after the second lesson.
The goal of the first lesson is to introduce the various note-taking strategies
and to introduce the concept of survival. Oh Deer! by Project Wild is a game that
teaches the three resources needed for animal survival: food, water, and shelter. The
lesson plan for Oh Deer! can be found in Appendix F. Following the lesson, students
will return indoors to receive direct instruction on their assigned note-taking strategy.
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The written summaries group will construct a written summary together as a group
(via the blackboard o·r overhead projector) and then each student will write their own
summary. The guided visual summaries group will complete the graphic organizer
together as a group (via the overhead projector) and then each student will complete
their own graphic organizer. The unguided visual summaries group will create a
visual summary together as a group (either on a piece of poster paper or on the
overhead projector) and then each student will complete their own visual summary.
Since the goal of this first lesson is to teach the various note-taking strategies, no data
will be collected from this lesson. The second lesson and the posttest will follow the
same procedure as this present research study.
Making the suggested changes will alleviate some of the limitations associated
with the present research study. These changes will increase the likelihood of
statistically significant results. The idea of student generated visual summaries
appears to be effective, but more research is needed before a call for a change in
teaching practice is warranted. Hopefully by expanding this current research study, an
answer can be found as to the most beneficial note-taking strategy for students.
Implications

In my own teaching, the significance of the difference in scores on the
interview portion validates my own observations: visual summaries are a more
effective note taking strategy than written notes at the primary level. Furthermore,
the difference in scores between the written and visual summaries groups on the
posttest, while not statistically significant, is significant enough that I will continue to

Visual Summaries 47
use the visual summanes with my students. I feel confident that students in the
primary grades are better able to record their learning in the form of pictures than
they are able to do in words.
Currently, student science journals are rece1vmg attention m education
magazines and in curricular materials. However, there is little guidance as to how to
use them with primary students. The results of this study imply that following science
activity lessons with primary students, student science journals are more effective
when using visual summaries than when using written summaries.
Conclusions

In this study, there was shown to be a statistically significant difference
between the unguided visual summaries group and the written summaries group
during the interview portion.

Furthermore, it was found that for Group B, the

unguided visual summaries group, the amount of notes generated was correlated to
student performance on both the posttest and the interview.
This research, while it produced only partially statistically significant results,
does reveal trends in learning that beg consideration. There are limitations of a small
study that cannot be ignored; however, the results of student recall on the interview
portion were statistically significant.

Furthermore, the trend of increased student

success when using visual summaries as opposed to written summaries cannot be
denied. This idea of student-generated drawings as a form of note-taking following
science learning activities is one that requires more research before a definitive
recommendation for change in practice is warranted. However, the results do not
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show any detriment to student learning by implementing visual summaries as a
learning strategy and, in fact, show an increase (while not statistically significant) in
student recall of academic content with the use of visual summaries. Furthermore, this
study showed a considerable increase in the academic content of the notes when using
guided visual summaries. This is a significant result with regard to the generation
effect. When students generate notes, they tend to remember the content better than
when they do not generate notes. More research should be done to determine if the
increase in the amount of content in the notes by using guided visual summaries is
correlated with the students remembering more content than when using other note
taking strategies.
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Appendix A:
Posttest Questions:
1. The butterfly's mouth is:

a. Sucking
b. Piercing
c. Sponging
d. Chewing
2. An example of an insect with a piercing mouth is:
a. Beetle
b. Butterfly
c. Mosquito
d. Fly
3. How does a beetle eat its food?
a. Sucking

b. Piercing
c. Sponging
d. Chewing
4. An example of a sponging insect is:
a. Beetle

b. Butterfly
c. Mosquito
d. Fly
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5. Why do animals have different types of mouths? (free response)
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Appendix B
Interview Questions
1. What do you remember about our lesson last week?

2. Do you remember the types of mouths?
3. Do you remember how many mouthparts there were?
4. Why did insects have so many kinds of mouths?
Scoring (one point for mentioning each of the following or a variation thereof):
1. Sucking mouth (or straw mouth)

2. Piercing mouth (or stabbing mouth)
3. Chewing mouth (or munching mouth)
4. Sponge mouth
5. Insects have adapted. Insects need different mouths to survive. Insects could die if
they all had the same mouths. (any)
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Appendix C
Data
Group A- Guided Visual Summaries
Posttest

Interview

Posttest

and Note

Interview

Content

Student 1

5

n/a

5

4

Student 2

4

n/a

4

4

Student 3

4

nla

4

4

Student 4

2

4

6

4

Student 5

4

nla

4

4

Student 6

4

n/a

4

4

Student 7

4

n/a

4

4

Student 8

5

n/a

5

4

Student 9

5

5

10

4

Student 10

1

5

6

5

Student 11

2

4

6

4

Student 12

4

3

7

3

Percentages

73 %

84%

76%

80%
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Group B -Unguided Visual Summaries
Posttest

Interview

Posttest

and Note

Interview

Content

Student 1

4

n/a

4

4

Student 2

5

4

9

4

Student 3

5

n/a

5

1

Student 4

2

n/a

2

0

Student 5

3

n/a

3

0

Student 6

2

n/a

2

0

Student 7

5

5

10

4

Student 8

1

n/a

1

4

Student 9

4

n/a

4

3

Student 10

5

n/a

5

4

Student 11

4

n/a

4

1

Student 12

3

4

7

2

Student 13

5

4

9

4

Student 14

1

n/a

1

0

Student 15

2

3

5

0

Percentages

68%

80%

71%

41%
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Group C- Purely Verbal (Written) Summaries
Posttest

Interview

Posttest

and Note

Interview

Content

Student 1

5

n/a

5

5

Student 2

4

n/a

4

3

Student 3

2

n/a

2

1

Student 4

3

3

6

4

Student 5

4

n/a

4

4

Student 6

2

n/a

2

2

Student 7

5

5

10

1

Student 8

2

1

3

1

Student 9

1

2

3

1

Student 10

3

n/a

3

4

Student I 1

4

1

5

0

Student 12

5

n/a

5

1

Student 13

2

n/a

2

3

Percentages

64 %

48%

60%

46%

Question:

~

+low we ir~seck:> QCl.etpJed to ea.-hng
certam t~pes of tooCI ~
AdM I:
Pred1'c tion'

Mouthpart:
1.

C::.hewmq :

2. . Sucking•

~
~
Q

0

a

0

Bes-t Fooct

t3esf Fc-o<(,

5ow-r:.e.

5Jt:!W'Gf!.-.

~

0

B.

..

Piercit'\g/Suckin9'

a:s:s; s s ~ . .:.

~. Spongj ng/ Lapping :

1

3.

Food Sources
......... .._.---

~....,

g
c.

-

Conclusion:
.
--------------------------------------------------

~

mou.+hpad for +he- .fo!lowin3 insects .

z. ~:

mo6quito

~--------~

3.

~
(j

f

~ly

-

bu+tertlj

~--------~

Ul

00

Visual Summaries 59
Appendix E
Rubric for Visual Summaries
One point will be given for each of the following. Each may be demonstrated through
either pictures, words, or both, but each student will only be given one point for each
of the following categories.
1. Sucking mouth or an animal representing this category. Example:
Butterfly
2. Piercing mouth or an animal representing this category. Example:
Mosquito
3. Sponging mouth or an animal representing this category. Example: Fly
4. Chewing mouth or an animal representing this category. Example: Beetle
5. A concluding statement or picture either about adaptations or that insect
mouths vary in order for the insects to survive.
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Appendix F
ProjectWILD Adapted Lesson Plan

Objectives
Students will be able to: (a) identify and describe food, water and shelter as
three essential components of habitat, (b) describe the importance of good habitat for
animals, and (c) recognize that some fluctuations in wildlife populations are natural
as ecological systems undergo a constant change.

Materials
Scraps of brown, blue, and green paper to symbolize shelter, water, and food
respectively.

Procedure
Describe the fundamental necessities of animals: food, water, shelter and
space in a suitable arrangement. Demonstrate to students that without these essential
components, animals cannot survive. Do this by playing "Oh Deer!"
Have students count off in fours, with all those sharing the same number
gathering in certain corners of the classroom. (This game is best played outdoors but
may be adapted to inside play.) Mark off two parallel lines on the playground or
floor that are about ten to twenty yards apart. Have the ones line up behind one line;
the rest of the students line up behind the other line, facing the ones. The ones
become "deer". The other students will become the components of habitat: food,
water, shelter and space.
When a deer is looking for food, is should raise a green piece of paper. When
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a deer is looking for water, it should raise a blue piece of paper. When a deer is
looking for shelter, it should raise a brown piece of paper. A deer can choose to look
for any of these needs during each round, but it cannot change what it is looking for
in that round. It can change what it is looking for in the next round, if it survives.
The students who are the twos, threes, and fours each have three pieces of
paper: brown, blue, and green. They may choose to be food, water, or shelter at the
beginning of each round by holding up the corresponding color of paper. The activity
starts with all players lined up behind their respective lines and with their backs to the
students at the other side.
Begin the first round by asking all students to choose their paper. When the
students are ready, say, "Oh, Deer!" This is the signal that the students can tum
around. When the deer see the habitat component they need, they should run to it.
Each deer must hold the colored paper of what it is looking for until getting to the
habitat component with the matching paper.
Record the number of deer at the beginning and end of each round. Play
about 15 rounds before returning inside.
Discussion
Post the data recorded during the activity. Discuss the fluctuations in the data
and relate to naturally occurring phenomena like droughts, illness, and famine.
Discuss the concept of survival and the fact that deer need all habitat components to
survive.
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Appendix G
Graphic Organizer for Guided Notes

Mouthpart:

Mouthpart:

Mouthpart:

Mouthpart:

Sentence:

Printed for use with students to scale on 8 Yz by 11 paper

