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Learning to Use Digital Science 
Notebooks: A Teacher’s Perceptions 

and Classroom Use
Abstract

Note taking applications for tablet de-
vices offer the potential for meaningful 
integration of science and technology 
through the use of digital notebooks. 
This case study examined one pre-service 
teacher candidate’s thoughts on using a 
digital notebook during a STEM meth-
ods course and how she transferred this 
knowledge and practice to a summer 
STEM camp. Data included artifacts 
from the STEM course, video of a les-
son, a follow-up questionnaire, and stu-
dents’ notebooks. Analysis indicated 
that the candidate had a positive view 
of a digital notebook based on her use 
in the STEM course, and that she suc-
cessfully incorporated a digital notebook 
into her summer STEM camp. Students’ 
notebook entries incorporated photos, 
drawings, and explanations that extend-
ed beyond what they were doing in sci-
ence to what they were learning. While 
this study shows potential for meaning-
ful integration of science and technology 
through the use of a digital notebook, 
additional research is needed to further 
understand the impact a move to digital 
notebooks could have on the teaching 
and learning of science.

Introduction
For more than a decade science note-

books have been used in elementary sci-
ence classrooms as a means to document 
students’ work and thinking processes 
(Baxter, Bass, & Glasser, 2001; Fulton 
& Campbell, 2014; Fulwiler, 2007). 
These notebooks are typically compo-
sition books, in which students make 
drawings, record data, and make sense of 
their fi ndings through the development 
of explanations. The notebook is ever 

present during science investigations, as 
well as science talks, so that students can 
refer to data as they discuss their ideas 
and viewpoints with others.

Although the composition book serves 
this purpose well, digital technologies 
could offer new opportunities for sci-
ence notebook use. A digital science 
notebook offers opportunities for stu-
dents to document their learning using 
more traditional methods, such as draw-
ing and writing, while it also allows stu-
dents to add photos and audio recording 
to their entries. Such elements could en-
hance notebook entries, especially for 
emerging writers who might struggle 
to get their ideas down on paper. With 
more and more schools incorporating 
tablet based devices into classrooms 
(Hill, 2012; Leonard, 2013; Quillen, 2011) 
the time has come to explore how teach-
ers and students use a digital version of 
the science notebook to promote learn-
ing in science. 

To promote such learning, teachers 
must have personal experience using the 
science notebook as their students would 
(Morrison, 2008). While science meth-
ods courses have incorporated tradition-
al paper based science notebooks with 
success (Morrison, 2008), little has been 
reported on the use of digital science 
notebooks with pre-service teacher can-
didates or the elementary students they 
teach. This study set out to examine the 
impact incorporation of a digital science 
notebook in a STEM Methods course 
would have on the pre-service teacher 
candidate’s perceptions and eventual 
practices in the classroom. The research 
questions posed were (a) How does use 
of a digital notebook in a STEM meth-
ods course impact a pre-service teacher 
candidate’s perceptions of a digital note-
book? and (b) How does this perception 

translate into classroom practice and stu-
dent outcomes? 

Literature Review

Writing in Science
Educators should consider language 

and writing integral components of doing 
and learning inquiry-based science (Baker 
et al., 2008; Yore, Florence, Pearson, & 
Weaver, 2006). A Framework for K–12 
Science Education (NRC, 2012) asserts 
that inquiry-based science “requires … 
students [to] combine processes and sci-
entifi c knowledge as they use scientifi c 
reasoning and critical thinking to develop 
their understanding of science” (p. 105), 
and that

from the very start of their education, 
students should be asked to engage 
in the communication of science … 
[and] should write accounts of their 
work, using journals to record obser-
vations, thoughts, ideas, and models. 
They should be encouraged to create 
diagrams and to represent data and 
observations with plots and tables, as 
well as with written text (pp. 76–77).

 Writing in science helps clarify think-
ing and build understanding (Keys, 1999; 
Rivard, 1994) and has been described as 
the “minds-on complement to hands-on 
inquiry” (Yore, Bisanz, & Hand, 2003, 
p. 712). However, in order to develop these 
types of understandings, teachers need to 
provide explicit instruction that scaffolds 
students’ thinking and writing (Yore et al., 
2003). Science notebooks have the po-
tential to incorporate this type of writing 
and serve as powerful learning tools for 
students (Fulton, 2012; Pearson, Moje, 
& Greenleaf, 2010; Ruiz-Primo, Li, Tsai, 
& Schneider, 2010).

In recent years, educators have looked 
to technology as a means of promoting Keywords: Elementary, Pre-Service, STEM
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writing. In terms of science education, it 
is our position that digital science note-
books are a way to build upon the well-
documented effectiveness of traditional 
paper-based notebooks by supporting 
students and instructors. For example, 
one of the many benefi ts of digital science 
notebooks is increased functionality. 
With digital science notebooks students 
can type their notes, insert tables, take 
photo graphs of specimens, and record 
audio and video. In addition, their note-
books can easily be shared with the 
teacher via fi le storage services. Another 
compelling set of arguments in favor of 
digital science notebooks can be found in 
the literature on Information and Com-
munication Technology (ICT) literacy.

Information and Communication 
Technology (ICT) Literacy

The National Educational Technology 
Standards (NETS) (ISTE, 2007) state 
students should, “demonstrate creative 
thinking, construct knowledge, and de-
velop innovative products and processes 
using technology,” and “use digital me-
dia and environments to communicate 
and work collaboratively.” Along with 
an emphasis on ICT literacy, studies have 
also demonstrated the potential ben-
efi ts of ICT on science learning. These 
benefits include the encouragement 
of science-related communication, col-
laboration in science research activities, 
collection of scientifi c information, and 
interaction with multimedia resources 
(see Bingimlas, 2009).

For decades, the fi eld of science has 
been “inextricably linked” to technol-
ogy (Narin & Olivastro, 1992)—a link 
that has only grown stronger in the 
early part of the 21st Century. For exam-
ple, scientists’ paper-based lab books, 
“the de facto standard for recording 
experiments” (Schraefel, Hughes, Mills, 
Smith, Payne, & Frey, 2004, p. 1), have 
been “replaced or enhanced …with 
desktop computers” (Szalay & Gray, 
2006, p. 413). Furthermore, it has been 
argued that digital notebooks will some-
day completely replace scientists’ pa-
per notebooks (Nussbeck et al., 2014). 
Based on the above ideas and the need 
to promote 21st Century skills such as 

using “multiple media and technolo-
gies” (Greenhill, 2009, p. 4), and us-
ing “technology as a tool to research, 
organize, evaluate and communicate” 
(Greenhill, 2009, p. 5), research to in-
vestigate the modern equivalent of the 
traditional science notebook is needed.

For various reasons, the existing re-
search on digital science notebooks is quite 
limited. To the best of our knowledge, 
there is only one project—the Leonardo 
Project, which designed the CyberPad— 
focusing on this area. The CyberPad 
is an “intelligent virtual science note-
book” (Lester, Carter, Mott, & Wiebe, 
n.d.) that guides students through class-
room activities (Wiebe, Shelton, Patterson, 
Hardy, Carter, & Sheffi eld, 2013). How-
ever, this digital science notebook is 
geared toward a particular set of cur-
riculum materials and is not open-ended, 
making it more limiting than a traditional 
paper science notebook. There fore, re-
search is needed on digital notebooks that 
are open-ended and similar to the con-
ventional composition book.

Writing and the Impact on Student 
Achievement

Writing in science and the use of sci-
ence notebooks have the potential for 
increasing the critical thinking skills stu-
dents need to achieve in science as well 
as other academic areas (Pearson et al., 
2010; Ruiz-Primo et al., 2010). There 
are a number of studies that link writing 
in science to positive impacts in student 
achievement. Mason and Boscolo (2000) 
found that fourth graders who were 
asked to write about what they were do-
ing and learning in science, had a bet-
ter understanding of the science concept 
on post-instruction questions related to 
transfer of information, and metaconcep-
tual awareness. Lee, Mahotiere, Salinas, 
Penfi eld, and Maerten-Rivera (2009) 
found that third-graders showed gains 
on posttests when engaged in learning 
activities that focused on inquiry-based, 
hands-on science that integrated writing 
strategies as well as linguistic scaffold-
ing for English Language Learners. 

There is also a great deal of research 
on use of the Science Writing Heu-
ristic (SWH) Framework. The SWH 

Framework focuses on inquiry-based 
instruction in which students construct 
and test questions, justify claims based 
on evidence, compare what they found to 
the fi ndings of others, consider how their 
ideas have changed, and present this 
information through some sort of writ-
ten task (Akkus, Gunel, & Hand, 2007). 
Hand, Wallace, and Yang (2004) found 
that the SWH approach improved seventh 
graders’ understandings of cells, based on 
conceptual questions. Choi, Notebaert, 
Diaz, and Hand (2010) determined that 
the SWH Framework was helpful in as-
sisting students in developing a written 
argument, or conclusion, in science, and 
that students’ arguments improved over 
time. An interesting fi nding of this par-
ticular study was that year 5 students pro-
duced the strongest arguments, in com-
parison to year 7 and year 10 students, 
providing disconfi rming evidence for the 
idea that maturation is an important com-
ponent of the development of arguments. 
Nam, Choi, and Hand (2011) found sig-
nifi cant differences between a group of 
eighth graders in Korea who used the 
SWH approach and those who did not in 
the development of big ideas related to 
the science concept of electricity. 

It is through writing that students trans-
form their initial ideas into coherent 
understandings. The digital science note-
book can offer students alternative means, 
as stated earlier, by which to write about 
their understanding of science concepts. 

Methodology
This qualitative case study (Creswell, 

2007) examines the ideas and practices 
related to the use of digital notebooks of 
one pre-service teacher candidate who 
agreed to participate after accepting a po-
sition to teach during a summer camp ses-
sion. This pre-service teacher candidate, 
Tami, used digital notebooks as part of 
her STEM summer camp for fourth and 
fi fth grade students.

Context
The pre-service teacher candidate was 

enrolled in an elementary STEM meth-
ods course during the fi rst semester of 
her senior year. The course incorporated 
a digital notebook that candidates used 
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on a regular basis to record and organize 
data related to the STEM activities (i.e., 
catapults, roller coasters, gears, etc.), as 
well as to refl ect on the concepts behind 
those activities. The candidate main-
tained the notebook throughout the se-
mester and submitted a refl ection on her 
use of the notebook, how it impacted her 
learning, and her thoughts on using a 
notebook with elementary aged students. 
For the purposes of this study, Notabil-
ity, an application developed by Ginger 

Lab, was selected to serve as the digital 
science notebook. After reviewing ten 
popular but affordable note taking ap-
plications, the authors chose Notability 
based on the fact that it allowed users to 
type, write, and draw using a fi nger or 
stylus, record audio, take and insert pic-
tures, and share notes using fi le storage 
services such as Google Drive, Dropbox, 
iCloud, etc. 

Teacher candidates in this course 
were invited to apply to teach in a 

summer camp program run by a different 
division of the College of Education. 
Tami was selected to teach a grades 4-5 
STEM course with 25 students, in which 
she would have access to 12 iPads with 
the Notability application. The summer 
camp was fi ve weeks long, meeting for 
3.5 hours each day, with the goal of stu-
dents discovering, through inquiry-based, 
hands-on learning, what it takes to be an 
engineer. Demographic information on 
the students enrolled in the summer camp 
was not collected due to privacy issues; 
however, the students in this class came 
from many different schools throughout 
the area and represented a variety of cul-
tures and backgrounds. 

Data Sources
Data consisted of artifacts collected 

from the STEM methods course and the 
summer camp, which included a survey 
on the note-taking application and a 
notebook refl ection assignment; video of 
a self-identifi ed lesson from the summer 
camp session; a follow-up questionnaire 
completed after the summer camp ses-
sion; and the students’ notebooks from 
the summer session.

The survey consisted of 10 questions 
that addressed tools used within the 
note-taking application and preference 
of tools and type of notebook (paper vs. 
digital). The refl ection was based on the 
candidate’s use of the notebook over 
the semester and how this applied to the 
elementary science classroom. Tami com-
pleted this survey at the end of the semes-
ter as part of the STEM methods course. 
The open-ended questionnaire consisted 
of 20 questions, and was completed by 
Tami upon completion of the summer 
camp. The questionnaire addressed note-
books in the science curriculum, use of 
digital notebooks, and technology use 
and impact. The survey, refl ection, and 
questionnaire allowed us to determine the 
candidate’s views of the digital notebook 
and how she thought it impacted learning 
in science. We also collected Tami’s note-
book at the end of the course. It consisted 
of 24 entries and allowed us to see how 
she used the digital notebook herself, al-
though a thorough analysis of her note-
book is not the focus of this study.

Figure 1. Use of photos within a notebook entry.
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The video of the classroom lesson was 
51:03 long and allowed us to determine 
if Tami’s espoused ideas about digital 
notebooks were put into practice in the 
classroom, as this would infl uence her 
students’ use of the notebook. However, it 
should be noted that she turned the video 
off as students worked on various tasks, 
so it is not clear exactly how long the les-
son went. Finally, 12 digital notebooks 
were collected in PDF and note format 
via Google Drive. Due to the limited 
number of iPads, students worked in pairs 
to develop a notebook. The students’ note-
books allowed us to determine what took 
place throughout the camp and how stu-
dents used the digital science notebook.

Data Analysis
The refl ection, questionnaire, and 

classroom lesson were analyzed using 

a constant comparative method (Strauss 
& Corbin, 1998), looking for emer-
gent themes. The two authors identifi ed 
themes, which included the candidate’s 
beliefs about the digital notebook, in-
struction, student responsibility, and 
technology related aspects. The survey 
data were summarized using descrip-
tive analysis (Hinkle, Wiersma, & Jurs, 
2003). This allowed for a simple de-
scription of the types of tools used and 
preferences related to those tools. Stu-
dents’ notebook entries were uploaded 
to a cloud based network as “notes” and 
analyzed using content analysis (Berg, 
2001) to determine the elements students 
included, based on elements identifi ed 
within the literature on science note-
books (Aschbacher & Alonzo, 2006; 
Fulton & Campbell, 2014; Ruiz-Primo, 
Li, Ayala, & Shavelson, 2004). 

Findings

The Methods Course
Tami was introduced to the notebook 

as a means to document and refl ect on her 
thinking as both a learner and teacher in 
the STEM methods course. She used the 
notebook on a regular basis, and, while 
given basic direction on how to use it, 
she made decisions about what and how 
to record. Focusing questions were posed 
at the end of investigations to encourage 
the candidates to move beyond simply 
recording their work to thinking about 
and refl ecting on the concepts related to 
the task. Tami’s notebook had 24 entries, 
or “notes” within one “STEM” folder. 
Each note was named with the date and 
a title relevant to the activity. She used 
a variety of tools within the application 
to record, including typing, handwriting, 
photos, importing documents, and shar-
ing to a cloud based server.

On the survey, Tami indicated that 
she was comfortable using the digital 
notebook and actually preferred it over 
a paper notebook, stating that she liked 
“the photo aspect of it.” She also found 
the photo to be the most helpful tool 
when recording data, saying that it was, 
“quick and effi cient” and allowed her 
to “see something visually and watch 
the steps of an experiment in progress.” 
She disliked inserting documents, as “it 
turned it into a PDF and there was limit-
ed space to write answers to questions.” 
She also found the handwriting tool 
to be diffi cult, saying that “sometimes 
[she] couldn’t read [her] writing and 
would have to erase and write again.” In 
her refl ection, she stated that using the 
digital notebook was “really diffi cult … 
in the beginning” and that she struggled 
to fi nd a way to organize her informa-
tion within it in a way that she could 
understand. However, she also stated, 
“throughout all the trouble, I have to 
admit that I enjoyed using my iPad as 
a STEM notebook” and she chose it as 
her preferred material for note taking. 
Tami’s digital notebook demonstrates 
her preference for the photo tool as 
well. Thirteen of her 24 entries have 
photos in them, with a total of 89 pho-
tos overall. She often used the photo 

Table 2. Percent of Entries Containing Elements

Notebook Elements Complete Notebook (n=24 entries) Catapult Entries (n=12 notebooks)
Basic Elements

Date 80 58
Title 64 100
Focus Question/Problem 32 8
Drawings / Diagrams 60 83
Labels 52 75
Photos 84 100
Written Explanation 64 92
Graphic Organizer 16 58

 
Content of Entries

Addresses Science Content 72 92
Describes Science Activity 12 8
Describes Feelings 4 0
Contains a Claim 56 92
Contains Evidence 24 42
Contains Reasoning 48 50
Uses “because” 44 58

Table 1. Anchor Chart of What to Include in a STEM Notebook

diagram, labels ideas, brainstorm picture
page #s research strategies
questions constraints, problem date, name
instructions opinions improvements
title drawbacks bullets
journal entries observations

conclusions, predictions, estimates charts, graphic organizers (drew web, 
t-chart, venn and fl ow map)
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as a means of evidence to support a 
claim she had made, as can be seen in 
Figure 1.

In using her own digital notebook 
throughout the course, Tami gained in-
sight about the purpose of the notebook 
and how she would use it in her own teach-
ing. In her refl ection, she stated that “the 
notebook gives students the responsibil-
ity and power to create their own special 
journal when doing science experiments” 
as well as that it provides students with a 
way “to understand what they are learn-
ing.” She came to realize and regret that 
in the beginning she spent a great deal of 
time “trying to make [the notebook] look 
‘pretty’” and focused on “looks rather 
than the information.” In thinking about 
using a notebook for her own class she 
emphasized that it should be a way for 

students “to make sense of something” 
but that the teacher can provide questions 
to keep the students “grounded and head-
ing in a forward direction.”

The Classroom
To help ground and guide her stu-

dents, Tami started the 5-week camp 
by introducing her students to the digital 
notebook. Since she had 25 students and 
access to only 12 iPads, she had students 
work with a partner, or in one case two 
other students, generating one notebook 
between them. Her idea about responsi-
bility came through as she had students 
work in small teams to generate the 
types of information they might include 
in their STEM notebook rather than 
giving them a list of what to include. 
Their ideas were then compiled into one 

anchor chart for the class (see Table 1). 
She then modeled what a notebook entry 
might look like using an activity students 
had done earlier in the day. 

Before passing out the iPads, Tami had 
the class come up with ground rules for 
using them, which included such things as 
“handle with care, do not use an app you 
are not authorized to use, no looking up the 
latest game.” It was made clear to students 
that if they chose to use the iPad inappro-
priately that they would lose the privilege 
to use it. Once rules had been established, 
the iPads were handed out and Tami mod-
eled how to access the application and 
how to create a new document and name 
it. She then provided the students with ap-
proximately fi ve minutes to explore the ap-
plication to learn about the various icons. 
At the end, students shared out some of 
the things they found, such as the drawing 
and erasing tools, scissors, photo, and typ-
ing. She revisited the features the next day 
by having the students create a web of the 
different tools available on the application. 
This matched her ideas about instruction, 
as she stated in the questionnaire, “I think 
students need time to explore the science 
notebook and fi nd out what they can do 
with it rather than the teacher giving a 
set way of how to use things. … [after, I 
would] go back and teach students about 
certain parts of the application that they 
might have missed.”

On the questionnaire, Tami noted that 
she specifi cally taught the features of 
typing (keyboard), drawing/coloring, 
writing, highlighting, taking a photo, and 
erasing. However, she also noted that her 
“students caught on fast with the Nota-
bility app. They were able to fi nd fea-
tures that I was not aware of and found 
creative ways to use the notebook.” 
In addition, she thought that using the 
iPad as a digital science notebook was 
easy for students, due to their experi-
ences with technology in general. The 
only problem students encountered was 
“not being able to type as fast as their 
thoughts came.” Similar to her own ex-
perience, she thought students “enjoyed 
documenting their learning through pic-
tures.” However, she also noted a con-
cern that students would sometimes not 
follow the established ground rules for 

Figure 2. Description of work with drawing and photo.
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the iPad, as she observed them “taking 
‘selfi es’ or using the internet inappropri-
ately during class time.” Overall though, 
she felt that “using a digital-based note-
book [got] students more involved in 
their learning.”

Student Notebooks
An important component of notebook 

use is to document the learning that is 
taking place. Entries need to go beyond 
simply documenting observations and 
what was done, or mechanical use, to 
include refl ection and development of 
explanations (Ruiz-Primo et al., 2010). 
To determine how students used their 
notebooks, we conducted a content anal-
ysis of one complete notebook (iPad 1) 
identifi ed by the teacher as a group she 
thought was representative of what stu-
dents did with the digital notebook. 
Based on the analysis of the representa-
tive group’s notebook, we then analyzed 

one entry, catapults, from all of the re-
maining 11 notebooks (see Table 2). 
We found that the majority of entries 
contained some sort of written explana-
tion and focused on the content being 
learned. The entry examined within the 
12 notebooks had a higher incidence of 
claims supported by reasoning than did 
the full notebook we examined. This 
does not come as a surprise though, as 
the entry was selected based on the fact 
that iPad 1 contained a claim supported 
by evidence and reasoning. In addition, 
this entry focused on a catapult activity, 
which was similar to an experience Tami 
had in the STEM methods course. 

Based on this analysis, it was evident 
that students were incorporating many 
of the basic elements of a notebook, 
including the use of photos, which was 
one of Tami’s preferred features. It was 
also encouraging to note that there was a 
high percentage of written explanations 

containing some sort of claim, evidence, 
and/or reasoning within the notebooks, 
64% of students provided written expla-
nations over multiple entries, and 92% 
of students provided a written explana-
tion for one particular entry. The fact that 
the majority of notebook entries on this 
particular day contained a written ex-
planation implies that Tami might have 
provided a focus question and or time 
for students to write about the topic. In 
addition, these explanations contained 
claims, with some supported by evi-
dence and reasoning. It is not surprising 
that the percent of entries containing evi-
dence and reasoning present was not as 
high as the percent containing claims, as 
students often struggle with these com-
ponents of an explanation (Zembal-Saul, 
McNeill, Hershberger, 2013). However, 
it is encouraging to see these elements 
in notebooks facilitated by a pre-service 
teacher candidate, as many in-service 
teachers struggle to include these ele-
ments (Ruiz-Primo et al., 2010). 

Complete notebook. In looking 
through iPad 1, it was evident that Tami 
had done some of the same STEM chal-
lenges with her students that she had 
done in the course. There were notebook 
entries on gears, roller coasters, towers, 
and catapults. In addition, she added 
new challenges, which included bridge 
building, making a sturdy house for the 
three pigs, and a Lego design challenge. 
The notebook on iPad 1 had 24 entries, 
organized into 11 folders, with the ma-
jority of entries clearly dated (80%) and 
titled (64%) either on the entry itself 
or in the title of the “note.” Photographs 
were used in a high percentage of entries 
(84%), and were used by the students to 
support the description of their work (see 
Figure 2) or to support their written ex-
planation (see Figure 3). 

In addition, in Figure 2, the students 
included a drawing of the plan for their 
bridge along with a written list of ma-
terials and the objective. Drawing and 
writing is a natural mode of data entry 
for students and drawing can be a help-
ful communication mode for elementary 
aged students (Shepardson & Britsch, 
2001). The majority of entries included 
typed text however (see Figure 3), which 

Figure 3. Entry with a written explanation supported by a photo.
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Longcamp, Zerbato-Poudou and Velay 
(2005) found to be the least effi cient en-
try mode for children. Also, in Figure 3, 
students included an explanation of how 
they should assemble their gears to lift a 
paperclip tied to string to the top of the 
tower. In this explanation, they included 
claims, such as, “we need a small gear 
to get more torque” and “the gear train 
should be very long.” They also included 
reasoning, such as “this would be a trade 
off of power for speed” and “the way up 
for the string and paper clip is shorter.” 
There does appear to be some disconnect 
between their claims and reasons, as it 
is not evident how a long gear train will 
create a shorter distance. Still, it is en-
couraging to see students including these 
types of ideas rather than simply writing 
about what it is they are doing.

Catapult entries. Students’ entries 
for the catapult were organized in dif-
ferent manners, making it clear that the 
students had choice in the way they or-
ganized their notebooks. From the titles 
and dates on students’ entries, it was evi-
dent that the catapult activity took place 
over a 3-day period. Some students gen-
erated new “notes” for each day while 
others combined the days in one “note,” 
due to this the entries ranged in length 
from one page to six pages. When dif-
ferent notes were generated for each 
day, we looked at the third day’s note, 
as this is where it appears that students 
were asked to refl ect on the catapult 
challenge, which was similar to the entry 
on iPad 1. All of the entries contained a 
photo and 92% contained a written ex-
planation. Figure 4 is an example of an 

entry that used photos as part of their 
claim, in saying, “When the catapult is 
like this it shoots very high.” While it 
could be interpreted that the students are 
referring to the angle of the arm, it is not 
clear. Their explanation could have been 
extended by having them support their 
idea with evidence of how high or far the 
catapult shot the object and/or reasoning 
about what component of the design they 
thought infl uenced the outcome. 

In Figure 5 the students drew a model 
of their catapult but also used photos 
to demonstrate what their old and new 
catapults looked like. They claimed that 
the load was too heavy, which resulted 
in their catapult breaking. Their reason-
ing was that it was not stable enough and 
that they could improve their design by 
using more effort and adding more rubber 
bands to make it more stable. While the 
students provided some evidence of the 
launches to support their ideas about 
the best design, it was not clear which 
design resulted in the catapult launching 
the object up but not toward the target. 

The majority of the catapult entries 
went beyond simply describing the task 
and collecting and organizing data to 
including some sort of refl ection or ex-
planation about how the design of the 
catapult affected the launch results. Many 
of the entries used photos as a compo-
nent of their refl ection and/or explana-
tion as well, something made easier with 
the digital notebook. This is important to 
note, since the development of reflec-
tions and explanations are connected to 
higher student learning outcomes (Ruiz-
Primo et al., 2010).

Discussion and Implications
In this study a teacher candidate suc-

cessfully used a digital notebook in her 
STEM methods course and then imple-
mented a digital notebook with her grade 
four and fi ve students enrolled in a sum-
mer camp. The students were able to use 
the digital notebook with success, incor-
porating refl ections and explanations, 
which research has shown is associated 
with higher student achievement (Ruiz-
Primo et al., 2010). 

Since teachers’ practices are often a re-
sult of their own experiences (Bandura, 

Figure 4. This entry from iPad 9 uses photos as part of the explanation.
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Figure 5. This entry from iPad 7 contains a claim supported by evidence and reasoning.

1977; Lortie, 1975) it was no surprise 
to fi nd that Tami incorporated some of 
the same STEM activities she did in the 
STEM course into her summer STEM 
camp (i.e., gears, catapults, roller coast-
ers). She also structured her students’ ex-
periences with the digital notebook in a 
manner similar to that used in the course, 
as she (a) provided time for students to 
fi rst explore the notebook and the tools 
within it, (b) allowed students to make 
decisions about what and how to record, 
and (c) had students write about what 
they were learning versus simply record-
ing what was done. Incorporating the 
digital notebook into the STEM course 
and having her use it just as her students 
would allowed Tami to develop a posi-
tive attitude toward the digital notebook, 
even though in the beginning she found 
it diffi cult to use and had trouble focus-
ing on the substance versus the aesthetics 
of her entries. This supports Morrison’s 
(2008) fi ndings that it is essential to have 
candidates use a notebook just as their 
students would use it. 

With tablets becoming more prevalent 
in schools (Hill, 2012; Leonard, 2013; 
Quillen, 2011) and technology chang-
ing the way in which science is practiced 
(Szalay & Gray, 2006) it is imperative 
that the science education community 
fully understands the infl uence digital 
science notebooks might have on student 
learning in the 21st Century. This study 
suggests that the impact was positive for 
the students involved in this study. With-
in many entries, students used photos as 
a means to add to or support their written 
explanations; something that is easier to 
do in a digital notebook compared to a 
traditional paper notebook. Tami also re-
ported that her students were highly en-
gaged with recording information in the 
digital notebook and that she believed 
they were more involved in their own 
learning. However, Tami reported that 
her students struggled to record their 
ideas, as they could not type fast enough, 
and it was evident that most chose not 
to use the handwriting tool as an option 
to record their ideas. Further research 
is needed to compare the use of tradi-
tional and digital notebooks to deter-
mine if the positive outcomes outweigh 
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the struggles encountered and whether it 
adds to student learning or not. 

Technology is rapidly changing the 
classroom environment and it is essential 
that science education and science teacher 
education change with it. The movement 
to include tablet devices in elementary 
classrooms provides an opportunity for 
students to document their science work 
and learning in new ways; however, it 
also brings with it the need to educate pre- 
and in-service teachers on meaningful 
ways to use these devices. Therefore, it is 
essential that the science education com-
munity understand the impact technology 
could have on well-established, research-
based practices, such as the use of science 
notebooks. This research begins to fi ll 
that gap by examining the way in which 
one teacher candidate thought about and 
used an open-ended note-taking applica-
tion for her own use and then in her class-
room. While the size of this study brings 
with it inherent limitations, we believe the 
fi ndings provide insight into and ques-
tions about the use of digital notebooks. 
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