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SUMMARYA

This report presents the results of a formative evaluation of a pilot implementation of Google cloud
computing tools in three Ontario school districts. Its primary goal was to assess the implementation, use,
and impact of Google cloud-based learning tools and resources in the districts over the 2012-2013 school
year, and to provide district program leaders and project funders with recommendations for enhancing the
educational efficacy of cloud use in schools and for scaling up cloud adoption within and across districts in
a cost-effective manner.

An online survey was used to determine the nature of participating teachers’ professional learning experi-
ences related to cloud use, how they made use of the cloud in teaching, emergent implementation issues,
and how cloud usage impacted their teaching and assessment strategies and their students’ engagement
levels and 2Ist century skill development. These topics and others were explored in more depth in six
teacher focus groups conducted in the late spring. Two group interviews were also held with students to
capture their experiences with and perspectives on cloud use.

The evaluation found that despite delays and limitations imposed on the teachers’ participation in cloud
professional development activities by the provincial teacher action over the fall and winter of the 2012-2013
school year, the sessions that were attended were largely found to be effective for learning about the opera-
tion of cloud-based apps and how they can be infused into teaching. Both teachers and students found the
Google applications easy to learn. Students made the greatest use of Google’s applications for text document
creation, presentations, and online storage of materials and student work. However the use of the cloud

was an everyday practice in only a minority of classes; lack of regular access to hardware and/or missing or
unreliable wireless access were major impediments to cloud use for substantial numbers of teachers.

The cloud was most commonly used to support student research, writing, and presentation creation. The
affordances the cloud offered for document storage, sharing, and work collaboration were seen as its major
strengths. The ease with which students could collaborate when working on a shared document in the
cloud and the affordances the cloud environment provided for monitoring student work history and com-
menting on documents led teachers to increase the amount of collaborative work and peer editing students
engaged in and to provide students with more descriptive feedback in the formative stages of their work.
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Bringing the Cloud into the Classroom Report Summary

Some teachers also reported increasing their use of advanced teaching strategies such as inquiry learning
and student-centred learning. The great majority of teachers found the cloud relatively easy to use and apply
to their teaching, and valued it highly for the new affordances and efficiencies it introduced. Almost univer-
sally, cloud use fostered greater student engagement and work persistence, and it often led to more frequent
application of key 2Ist century cognitive and metacognitive learning skills.

The evaluation’s recommendations are focused on three key concerns: improving classroom access to the
cloud to ensure its optimal use and effectiveness; enhancing the quality and range of teachers’ cloud-related
professional learning and support experiences to better ensure the utilization of best teaching practices
when teaching with the cloud; and furthering the implementation of the cloud within schools and the
scaling up its use within school districts and province-wide.
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This research report presents the findings of a formative evaluation of the second year of a pilot project exploring the appli-
cation of cloud computing technologies to teaching and learning in three Ontario school districts. Its primary goal was to
assess the implementation, use, and impact of cloud-based learning tools and resources in the districts over the 2012-2013
school year, and to provide district program leaders and project funders with recommendations for enhancing the educational
efficacy of cloud use in schools and scaling up cloud adoption within and across districts in a cost-effective manner. Two of
the three districts included in this evaluation had participated in the first year of the pilot; one had not.

BACKGROUND

The Council of Ontario Directors of Education (CODE) and the Ministry of Education co-sponsored 47 local innovation proj-
ects (“pilots”) over the 2011-2012 school year within the context of a 2Ist Century Teaching and Learning Pilots for System
Learning research investigation. Two school districts (the York Region District School Board and Upper Grand District School
Board) chose to pilot the use of cloud computing in the classroom with a small group of volunteer teachers and classes.

For the second round of the Systems Learning pilots project in 2012-2013, both districts elected to deepen and expand their
exploration of the cloud for learning; five other districts also chose to pilot the use of the cloud. One of these districts, the
Simcoe Muskoka Catholic District School Board, agreed to participate in collective research with the York Region and Upper
Grand districts. This report presents the results of that research.

What is the cloud? Cloud computing is an amorphous term which takes on different meanings depending upon its context
of use. As a technical term in computer science it is used to denote the employment of virtual servers that de-couple server
functionality from specific hardware for the sake of reliability and flexibility. In common parlance and as employed in
business contexts, it refers more broadly to the remote provisioning of computer services. The primary type of provisioning
utilized by the three districts studied here was application service provisioning delivered by a cloud hosting service (in this
case, Google); for this class of service, the vendor supplies the hardware infrastructure and the software, which interacts
with the user through a front-end portal that (in the case of Google) utilizes a client-side web browser as its client interface.'
(A second form of service provisioning, the hosting of software development tools to build applications (commonly called
“apps”) that run in the Google cloud, is also offered by Google, but this was not utilized by teachers (although it may have
been used by the districts’ IT departments)).

1 See Rouse, 2010, for a more elaborated discussion of the types of cloud computing (http://searchcloudcomputing.

techtarget.com/definition/cloud-computing].
(5N




Bringing the Cloud into the Classroom Introduction

Each of the three districts chose to use Google as their cloud service provider. The Google service, in addition to providing
students and teachers with access to standard Google cloud-based applications such as word processing, chat, presentation,
spreadsheet, web site creation, and email programs (all developed by Google) as well as specialized educational apps, made it
possible to remotely store and share virtually any type of document or media file as well as engage in real-time collaborative
document creation, commenting, and editing. Teachers working with Google cloud would set up class groups so that
uploaded documents could be instantly shared between class members but not beyond; and school districts could set up a
suite of educational apps for the district’s cloud accounts that teachers would automatically find available to them at login.

CLOUD PILOT PROJECT OBJECTIVES

At the classroom and school levels, which are the primary focus of data collection for this evaluation, the strategic CODE
cloud pilot in which the three aforementioned school districts were involved had several objectives:

>

>

>

To build increased capacity in existing Google cloud schools
To increase the number of schools using the cloud tools

To increase the leadership capacity of system and school leaders in order to support the long term imple-
mentation goal of developing students’ digital literacy knowledge and skills

To explore and share best practices of ICT integration using cloud tools in both traditional and non-tradi-
tional classroom learning environments

To align cloud-based ICT integration with other board priorities (e.g. literacy, inquiry based learning and
critical thinking, assessment as learning)

To use the cloud to facilitate collaborative learning

EVALUATION OBJECTIVES AND METHQOD

The evaluation was designed to describe and assess the major determinants, processes and outcomes of cloud deployment in
the classroom. In order to do so, data on the following dimensions of use were gathered from teachers and students:

>

Teacher professional development for cloud use and its perceived value, including experiences with in-ser-
vice sessions, classroom-embedded support, informal peer networking, and autonomous learning

Technical and operational factors impacting cloud use in the classroom
Ease of cloud tool learning and use by teachers and students
Patterns and practices of cloud tool use in teaching and learning

Nature of the relationships between the various cloud tools applied to teaching and the use of preferred
teaching and assessment strategies such as inquiry-based learning, collaborative learning, and assessment
for learning

Impact of cloud use on student engagement, collaboration, digital literacy development, and use of 2Ist
century learning skills

Teacher and student perceptions of the cloud’s affordances, benefits, and limitations for teaching and
learning

Strategies teachers thought feasible for scaling up cloud use within and across schools and districts

o




Bringing the Cloud into the Classroom Introduction

The data collection for the evaluation incorporated three major elements: teacher focus groups, student group interviews, and
a teacher survey.

Teacher focus groups. Participants for these groups were selected by district cloud program administrators following
criteria established by the researcher. Participating teachers needed to have taken part in at least one formal professional
learning session on cloud use, but were otherwise randomly selected. A total of 25 teachers participated in six focus groups
conducted in late April and early May. Two sessions, one for elementary teachers and a second for secondary teachers, were
run on location in each district. Before the groups were run, teachers were made aware that their comments would be kept
anonymous and that nothing they said would be made available to their administrators in a form that could be traced back to
them. The questions asked dealt with all of the topics listed above (the focus group protocol is provided in Appendix A). All
focus groups were recorded and transcripts made for analysis.

Student interviews. Two groups of six senior elementary level students, one from a school in York Region and another
from a school in Simcoe Muskoka, were interviewed. (It did not prove possible to obtain an interview with a group of
students from a school in the Upper Grand district.) The classes from which the students were chosen were selected by
cloud program administrators to be representative exemplars of classes in which regular use was being made of the cloud.
Student volunteers for the interviews were chosen by their teachers to accurately reflect the varied abilities found in the class
as a whole. The interviews explored students’ experiences of learning and using the cloud, changes in teaching practices
they observed when the cloud was used, and its perceived impacts on their motivation, work output, and skill development
(see Appendix B for protocol). The interviews were conducted in the latter half of May and recorded (with informed parental
consent) and transcribed for analysis. The students interviewed were made aware that their input would be kept anonymous
and not shared with their teachers.

Teacher survey. All teachers who had participated in at least one cloud-related professional learning session in the 2012-
2013 school year in each of the three districts were asked to complete an online survey at their convenience at some point
over the latter part of May and the first week of June. Cloud program administrators from each district submitted e-mail lists
of the teachers to be surveyed to the researcher. The number of teachers surveyed broke down as follows: 210 from York
Region, 75 from Upper Grand, and 12 from Simcoe Muskoka. Multiple solicitations for participation were e-mailed to these
teachers to ensure the highest possible response rate. The questions asked included items on teacher background and teach-
ing context, past computing and cloud experience, professional learning experiences, and the other dimensions of interest
listed above (the survey questions can be found in Appendix C). Given the size of the responding group and the limited
resources available for the evaluation, no open ended questions were included in the survey, but the selection of answer
stems for questions were informed by an initial analysis of the focus group interview protocols to ensure that the survey
answer options would be optimized to capture the kinds of responses that might have been made to open-ended questions
on some topics such as barriers to cloud use.

Data analysis. The qualitative data obtained from the teacher and student group interviews was analysed with the aid

of ATLAS.ti qualitative research analysis software and using the well-established constant comparative methodology first
articulated by Glaser and Strauss in their seminal work on grounded theory.? This technique involves the iterative analysis of
qualitative data to discover and articulate emergent and repeatable categorical codings that are then interrelated to formulate
conceptual understandings and explanations of the phenomena being studied that is fully grounded in the data.

Because the survey data gathered was not from a sample of the studied population but from the entire population of teachers
participating in the cloud code pilot in their respective districts, only descriptive (as opposed to inferential) statistical analysis
was needed or even appropriate. In order to elicit as much useful information as possible from the survey responses provided,

2 Glaser, B.G., and Strauss, A.L. (1967). The discovery of grounded theory: Strategies for qualitative research. Chicago:
Aldine.
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mean scores for Likert.* scaled items were we not used for reporting purposes; instead frequency of response data for the
answer options are provided, as they offer a more detailed picture of the distribution of teacher responses.

Because all of the collected data is in the form of teacher and student self-reports (as the scale of the study did not permit
direct observation or document analysis), some caution is warranted in assessing the validity of the findings and the subse-
quent analyses based upon them, since no independent verification of these reports was undertaken. Questions about the
possibility of social desirability bias (in which respondents consciously or unconsciously alter their answers to appear more
socially or professionally acceptable to others) typically come into play in such studies. However recent methodology research
has provided considerable support for the accuracy and validity of teacher self-reports of their behavioral changes when

these are offered under certain conditions that hold true for the present study. In a recent review of the relevant literature,
Desimone* concludes that “for behavior-based constructs, when the data collection is confidential and not linked to the
teacher’s own evaluation (Mayer, 1999), such as professional development activities and behavioral aspects of classroom
instruction, well-constructed and administered observation, interviews, and surveys can elicit much the same information”

(p.189).

Language usage note. For reasons of readability and succinctness, a few writing convention “shortcuts” will be taken in

the text of the report. It will be assumed that the reader understands that all the data reported is coming from teacher and
student self-reports, so qualifying clauses like “according to teacher reports” and “the teachers found that” are often omitted.
And, unless otherwise noted, references made to “the cloud” refer to the Google cloud environment and tools as described
earlier. Finally, the district school board names have been shortened in most cases to York Region, Upper Grand, and Simcoe
Muskoka.

The next chapter of this report presents the survey findings. It is followed by chapters that elaborate on the results of the
qualitative analyses of the teacher and student group interviews. In the final chapter, the findings from the previous chapters
were integrated to develop a set of conclusions, each of which is elaborated upon and grounded in the reported results. The
report concludes with some summary assessments of the state of the cloud pilot, its impact on teaching and learning, and its
value, and a set of recommendations presented that are intended to enhance the effectiveness of cloud implementation and
better ensure success as its use is scaled up within and across schools and districts.

3 An example of a Likert rating scale would be a 5 point scale extending from “strongly agree” to “strongly disagree”.

4 Desimane, L.D. (2009]). Improving impact studies of teachers’ professional development: Toward better conceptualizations
and measures. Educational Researcher, (38)3, 181-199.
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TEACHER AND STUDENT BACKGROUND

Of the 175 teachers who completed some or all of the survey, 145 were York Region District School Board employees; 27 were
Upper Grand District School Board employees; and 3 were with the Simcoe Muskoka Catholic School District School Board.
Twelve per cent had been teaching for four years or less; 22% for 5 to 8 years; and 65% for nine years or more. Approximately
half of the respondents were high school teachers who typically taught at two or three grade levels in the 2012-2013 school
year. About 18% of the teachers indicated that they taught grade 8 students, and approximately the same percentage taught
at each of the grade 5, 6, and 7 levels. Thirteen percent taught grade 4, and the same percentage taught at the grade 2 and

3 levels. Nine per cent taught grade | and 8%, Kindergarten. (These percentages total over 100% as many teachers were
teaching multiple grades or split classes.)

The primary subject areas teachers indicated they taught are shown in Chart | below.

For the most part, the relative frequencies of primary subjects taught by teachers participating in the cloud implementation
seem to be proportionate to what would be found in schools. However, with only one third the number of mathematics
teachers as English teachers participating, it would seem that the former were substantially under-represented in the cloud
trials.

Prior to beginning to use the cloud in class, most teaches reported they had been using technology for a variety of purposes
in their teaching (see Chart 2 below).

Word processing, internet research, presentation tools, and learning management systems were being applied in teaching by
a large majority of responding teachers, and a few other applications were being used by a majority, suggesting that these
teachers were generally comfortable with and experienced in making use of a range of technology tools in teaching prior to
their use of the cloud. Their experience is further evidenced by the fact that over half of the respondents reported that they
had been using technology in the classroom for seven or more years; only 22% had been using it for less than four years, and
most of those teachers had only been teaching a few years.

Prior to their participation in the CODE cloud project, about s of the teachers had been making use of the cloud in their
teaching. Fifteen per cent had used it for one prior year, and the remaining 10% for two or more years

(N




Bringing the Cloud into the Classroom Teacher Survey Findings

Chart 1: Primary subject taught [percentage of teachers]

English/language arts

Elementary homeroom

Sacial sciences
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Other
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Technological
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The arts
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All Other Responses

Chart 2: Technology use prior to cloud implementation (percentage of teachers]
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TECHNOLOGY ACCESS

As chart 3 below indicates, there was a high degree of variability in the types of access teacher had to technology for class
use.

Outside of lab access periods (which about 2/3 of the teachers report having), only a minority (39%) of teachers report being
able to supply every student with a cloud access device; most only have access to partial classroom sets. Obtaining the
desired amount of lab access was not easy for most: 43% reported it as being “sometimes challenging”; 21%, “difficult”, and
7%, “very difficult”. Only 10% of teachers found it “very easy” to get lab time when desired.

Just over half of the teachers reported that 85-99% of their students who were using the cloud had access to the internet
from home, and 18% indicated that all had access. But there were still a significant number of teachers reporting mixed levels
of student access: 9% indicated that less than 40% of their students had that access, 6% that 40-60% had access, and 15%
that 60-85% had access.

Students accessing the cloud from home to complete assignments or work on projects was a common but far from universal
practice. Forty two per cent of teachers reported that less than 40% of their students did so a few times per week or more;
16% of teachers responded that 40-60% of their students did so with that frequency; 23% of teachers that 60-85% of their
students did so; and 17% of teachers that 85-99% of their students did so. Only 2% of teachers indicated that all their
students accessed the cloud from home this frequently.

Chart 3: Teacher technology access [percentage of teachers]
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resource centre time
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TEACHER PROFESSIONAL LEARNING

Over 95% of the teachers had participated in at least one professional learning session devoted to some form of cloud use
in education over the year. Forty percent had attended only one session; 27%, 2 sessions; 11%, 3 sessions; 11%, 4 sessions,
and 7%, 5+ sessions. (It is extremely likely that the number of teachers participating in multiple sessions would have been
significantly higher but for the provincial teacher unions” work actions that extended through the first 2/3 of the school year,
and which discouraged or prevented teachers from participating in many forms of professional development.)

The teachers indicated that a range of instructional strategies were employed in their professional learning sessions (see Chart
4 below).

Chart 4: Professional learning instructional strategies [percentage of teachers]

v Lecture/presentation/ demonstration

¥ Small group work } ‘ ‘ ‘ ‘

v Individual work \ \ [ [ [

¥ Peer sharing/discussion

v Coaching/scaffolding by session leader ! ! ! !

¥ Teaching/modeling provided in your class | [

|
¥ Coaching provided in your class | | ‘

Percentage of time devoted to each strategy:

None 1-25% 26-50%

51-75% 76-100%

Typically session leaders employed a range of teaching strategies, dividing their time between whole group presentations
and demonstrations, moderating peer sharing and discussion, overseeing small group work, and providing coaching and
scaffolding. A small minority of teachers reported receiving some in-class modeling and coaching. While direct whole-group
knowledge delivery was a major teaching mode for most in-service sessions, it was generally used for less than half of the
session time. Active and at times collaborative participation by teachers supported by leader coaching were also important

elements of the typical professional learning experience.
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The topics addressed by the provided professional learning are indicated in Chart 5 below.

Chart 5: Time devoted to professional learning topics [percentage of teachers]

v Learning to operate in the cloud enviraonment and operate cloud tools/apps

v Applying cloud tool/app use in the curriculum !

¥ Teaching strategies for using the cloud in the classroom

v Assessment strategies when using the cloud in the classroom | |

0 20 40 60 80 100%

Percentage of sessions devoted to each topic:

None 1-25% 26-50% 51-75% 76-100%

Chart 6: Reported effectiveness of professional learning experiences (percentage of teachers]

¥ Learning how to use cloud tools and applications

¥ Helping you integrate the use of cloud computing based activities into your curriculum

v Helping you to develop ongoing professional collaborations with colleagues for sharing
ideas and strategies around cloud use |

0 20 40 60 80 100%

Effectiveness:

Not effective at all Minimally effective Somewhat effective Quite effective Very effective
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The greatest amount of professional learning session time was usually devoted to learning to operate in the cloud environ-
ment and mastering cloud tools, although the amount of time given to this varied considerably. Learning about applying
cloud tool use in the classroom typically received somewhat more session time than did teaching strategies for using the
cloud. Assessment strategies when using the cloud typically received little or no attention.

The reported efficacy of the professional learning provided is shown in Chart 6.

The large majority of teachers found the sessions either quite or very effective for learning how to use the cloud applications,
but were in less agreement (although still generally positive) about their value in helping them integrate the use of cloud
computing based activities into their teaching. To varying degrees, most also found the sessions effective in helping them
develop ongoing professional collaborations with colleagues for sharing ideas and strategies around cloud tool use.

Teachers were asked to indicate which cloud tools they were using that they would appreciate additional in-service support
for (see Chart 7 below). (The list of tools used in this and later questions was derived from the focus group findings.)

Chart 7: Apps for which additional in-service support desired [percentage of teachers]

B0 [ —

40

30

20

10

%

Google
Google Forms Speaklt Google Sites Read and Write Google Docs Presentation Google Drive

Google Forms, Speaklt, and Google Sites were the apps for which additional support was most commonly requested,
although in no case did more than half of the teachers surveyed request additional help for an app.
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Teacher Survey Findings

TEACHER CLOUD USAGE

The extent to which teachers reported using the primary cloud apps discussed in the teacher focus groups is presented in

Chart 8 below.

Only two cloud applications were used by a substantial majority of teachers, and these were also the two apps that received

the most intensive use—Google Drive and Google Docs. But even these apps were only used more than three hours a
month by less than half of all teachers. Google Mail, Google Forms, Google Presentation and Google Sites were used by

Chart 8: Teacher cloud application use in teaching [percentage of teachers]

¥ Google Drive

\
¥ Google Docs

¥ Google Presentation

¥ Google Sites

¥ Google Chat [ [
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v Google Forms | |

¥ Google Spreadsheets ‘

¥ Google Mail | [ [

v Speaklt

¥ Read and Write \ \ [ [

v Other Google apps 1 : : :

Average extent of use:

100%

Up to 3h/ monthg 1-2h / week 2-3h [/ week

Did not use 1-2h / day

2+ h / day

('™




Bringing the Cloud into the Classroom Teacher Survey Findings

approximately half of the respondents. Relatively small minorities made use of these four apps for more than three hours a
month. The assistive technology applications Read and Write and Speaklt were only utilized by a tiny minority of teachers.
Google Chat was used by less than 20% of the respondents; its use was blocked in many schools.

The teachers reported applying the cloud tools in several teaching/learning contexts (see Chart 9 below for the relative
frequencies of use by context).

Chart 9: Educational applications of the cloud [percentage of teachers]

¥ Individual student research

v Collaborative student research | | |

¥ Individual student presentations ‘ ‘ ‘

v Collabarative student presentations \ [ [

v Individual student writing

v Collaborative student writing \ [ [

| | | |
v Peer assessment | | | |

¥ Providing descriptive feedback to students | ‘ ‘

v Student music/art creation | [ \

v Student mathematical problem solving

v Student science experiment reporting \ [ [

v Student work storage (Drive) | | |

0 20 40 60 80 100%

Frequency:

Never Very occasionally Occasionally Frequently Very frequently
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About 60% of the teachers used cloud applications to facilitate both individual and collaborative student research either
“occasionally” or more frequently. Nearly half of the respondents employed cloud apps with similar frequency to support
writing and presentation development and delivery, and 45% did so to provide descriptive feedback to students and to store
their work on Google Drive.

The use of Google apps for student science experiment reporting, music or art creation, or mathematical problem solving
was very uncommon in this teacher group, and when a teacher did use them for these purposes their use was nearly always
infrequent. Some of this rarity of use can be attributed to the disproportionately low numbers of science and mathematics
teachers in the CODE trial.

TEACHING AND ASSESSMENT STRATEGIES

A minority of teachers reported a shift in their teaching modes when using the cloud with their students (see Chart 10
below).

With the exception of direct teaching, the use of each of the listed modes in Chart 9 was reported to have increased slightly
by 20-27% of the teachers, and substantially by 5-9% of them. Perhaps surprisingly, the overall use of direct teaching did not
decline noticeably as a result.

Chart 10: Changes in teacher use of teaching modes (percentage of teachers]

¥ Whole-class mini-lessons

v Small-group mini-lessons ! ! ‘

v Small-group scaffolding/coaching | | |
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More significant changes are seen in the teachers’ reports of their use of specific teaching models and approaches (see Chart
Il below).

Chart 11: Changes in teacher use of teaching models/approaches [percentage of teachers]

v Student-centred learning

¥ Project-based learning

v Inquiry learning \

v Caollabarative learning

¥ Peer teaching [

v Reflective practice ‘

100%

Degree of change:

Decreased significantly] | Decreased slightly Increased slightly Increased significantly

Approximately half of the teachers reported a slight or significant increase in the use of a number of advanced approaches to
teaching strongly endorsed and promulgated by the Ministry of Education and most school districts. Significant increases in

the use of project based learning and collaborative learning were indicated by about 20% of the respondents. There was no

meaningful decrease reported in the deployment of any of these forms of teaching.

A slightly smaller proportion of teachers reported a change in their assessment practices (see Chart 12 below).

About 40% of the teachers reported a slight or significant increase in the practices of having students engage in peer and
self-assessment, and in their use of formative assessment. The practices of developing success criteria with students and
having students create student e-portfolios saw smaller gains. The biggest shift seen was in teachers’ provision of descriptive
feedback to students; 15% reported significant increases in this behavior, and another 37%, slight increases.

Of the 96 teachers using the cloud to facilitate peer assessment, 48% found it made no change in the quality of their stu-
dents’ peer assessments; 46% found them to be of slightly higher quality; and 6% found them to be of significantly higher
quality. No teacher found them to decrease in quality.

Asked about changes in the detail and depth of the descriptive feedback they provided students when using the cloud, 51%
of the teachers indicated no change had occurred, 39% that the feedback had slightly more detail and depth, and 8% that the
feedback had significantly more detail and depth. Again, no teacher reported a decrease in detail or depth of feedback.
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Chart 12: Change in teacher use of assessment strategies [percentage of teachers]

v Developing success criteria with students

¥ Providing descriptive feedback to students ‘ ‘

¥ Having students engage in peer assessment | |

¥ Having students engage in self-assessment

v Use of formative assessment (assessment for learning) [ [

v Creation of student e-portfolios

o
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Degree of change:

Decreased significantly Decreased slightly Increased slightly Increased significantly

OTHER CLOUD IMPACTS ON TEACHING

Slightly over half of the teachers found that the use of the cloud made it possible for them to use their time more efficiently.
Specifically, 35% indicated that its use led them to make slightly more efficient use of their time, and 20% stated that it made
their use of time significantly more efficient. Thirty eight per cent reported no change, and only 6% found it made their use of
time slightly less efficient. Only one teacher found their time use became significantly less efficient.

Teachers’ capacity to provide differentiated instruction appeared to be similarly impacted by cloud use. Thirty seven per
cent reported that its use slightly increased their capacity to provide differentiated instruction, and 18% that it significantly
increased their capacity to do so. Forty six per cent reported no change in that capacity. No teacher found the use of the
cloud to decrease their capacity to provide differentiated instruction.

Teachers were asked about the extent to which they collaborated in various ways with their peers around cloud use (see chart
13 below).

The responses provided were very similar for the three forms of collaboration inquired about: Developing ideas and project or
lesson plans for using cloud applications in your curriculum; exploring, developing, and implementing new teaching strategies
and approaches to using the cloud; and providing mutual operational and technical support for the use of the cloud software

'
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Chart 13: Teachers’ peer collaboration behaviours related to cloud use (percentage of teachers]

¥ Develop ideas and project or lesson plans for using cloud applications in your curriculum

¥ Explore, develop, and implement new teaching strategies and approaches to using the cloud

¥ Provide mutual operational and technical support for the use of the cloud software and associated hardware

0 20 40 60 80 100%

Frequency:

Very frequently Frequently Occassionally

and associated hardware. Six to 8% would engage in these collaborative interactions very frequently; 15 to 23%, frequently;
35 to 45%, occasionally; 20-21% rarely; and 13%, never. The provision of operational and technical support was slightly
more frequent than the other forms of collaboration. The large majority of teachers clearly valued this support and collabo-
ration; when asked, 38% found it important, and 32% very important. Only 4% found to be unimportant and 9% of minor
importance.

STUDENT USE OF THE CLOUD

Teachers generally found that their students were able to learn to use cloud tools effectively with little difficulty. Thirty

seven per cent reported that it was easy for students to do so, and a further 19% that is was very easy. Twenty one percent
indicated that it was slightly easy. Only 2 teachers indicated that it was very difficult; 5% that it was difficult; and 22% that it
was slightly difficult.

Students were often found to be able to assume the responsibility for
Teachers generd | |y found learning to use cloud tools without direct teaching. It was reported by
h h . 26% of teachers that about half their class could do so; by 38%, that the
that thelir stu d ents were majority of their students could do so; and by 13% that all or nearly all of
their students could do so. Only 23% of teachers indicted that none or a
d b | e to | earn to use minority of their students could do so.

C | ou d tao | SE ﬁe ctive | y Teachers were asked to evaluate how the use of the cloud had impacted
' ' ' students’ demonstrated use of various critical 2Ist century learning skills
with little difficulty, tsce Chart 14 below).
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The skills asked about, in the order shown on Chart 14, were as follows:

>

Locate and access relevant, high quality information
Define projects and identify significant questions
Analyze, integrate, and evaluate evidence

Monitor progress and self-regulate appropriately
Articulate thoughts in both written and verbal form
Listen and read effectively to decipher meaning
Interact and collaborate with peers

Create and innovate

Effectively employ technology to express creativity
Effectively employ technology to communicate
Effectively employ technology to conduct research

Effectively employ technology to collaborate with peers

What is immediately striking about these results is that virtually no decrease in skill use was reported for any of the 12 skills
enquired about, and that between 40 and 60% of teachers indicated greater or much greater use of all of these skills with
the exception of listening and reading effectively to decipher meaning. The strongest shift is seen in the social learning skill
of interacting and collaborating with peers—42% of teachers indicated more use of this skill, and a further 26%, much more
use. A related skill, effectively using technology to collaborate with peers, showed the second-greatest increase in use, with
the associated skill of effectively employing technology to communicate right behind it in third place. In general, skills related

to technology use, communication, and collaboration showed the greatest gains in reported usage.

According to most teachers,
students demaonstrate greater
levels of engagement in their
work when using the cloud

to support their learning.

According to most teachers, students demonstrate greater
levels of engagement in their work when using the cloud to
support their learning. Sixteen per cent of teachers reported
much more student engagement; 54%, more engagement;
26%, no change; and only 4% less engagement or much
less engagement. The average level of work students
produced was also impacted positively in nearly half of

the cases. While 53% of teachers reported no change in
work level, 42% reported an average increase of | level on
the four-level assessment scale used in Ontario, and 3%
reported an increase of 2 or more levels. Only 1% indicated
a decrease (by one level).

Based on their experiences in the trial, teachers were asked to indicate the overall educational value they felt cloud access had
for their students. It was rated positively in nearly all cases. Only 3% felt it had no value; 20% considered it to have slight
value. Thirty six per cent felt it had moderate value, and 41% saw it as having great value.
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Chart 14: Teacher assessment of changes in student use of 21st century learning skills
(percentage of teachers]

v Locate and access relevant, high quality information

v Define projects and identify significant questions

v Analyze, integrate, and evaluate evidence

¥ Monitor progress and self-regulate appropriately

v Articulate thoughts in both written and verbal form

v Listen and read effectively to decipher meaning

¥ Interact and collaborate with peers

¥ Create and innovate

v Effectively employ technology to express creativity

v Effectively employ technology to conduct research

v Effectively employ technology to communicate

v Effectively employ technology to collaborate with peers
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THE CLOUD. OTHER CONSIDERATIONS

Based on data drawn from earlier teacher focus groups, a set of commonly reported barriers to effective cloud use were pre-
sented to respondents, who were asked to rate how great an obstacle these created in their classrooms (see Chart 15 below).

Chart 15: Teacher perceptions of potential barriers to cloud use in teaching [percentage of teachers]

¥ Limited or unreliable wireless access

v Lack of just-in-time technical/operational support | | |

v Lack of cloud applications that meet my teaching needs

¥ Unreliable or glitchy cloud software [ [

v Lack of hardware [laptops, Chromehooks, etc.]

0 20 40 60 80 100%

Barrier level:

Major barrier Barrier No barrier

The barrier most commonly reported as being major was a lack of hardware for accessing the cloud in the classroom. Thirty
nine percent of teachers found this to be a major barrier, and another 21% a barrier, putting it well ahead of the other rated
obstacles in terms of its perceived impact, and making it a major issue for the current cloud implementations. Limited or
unreliable wireless access was also a widespread cause for concern, with about Y2 of respondents reporting it to be either a
major barrier or a barrier. Lack of just-in-time supports was also a significant issue for 40% of respondents. There were also
major or moderate concerns around unreliable or glitchy cloud software expressed by 28% of the teachers. More encour-
agingly, only one fifth of the teachers encountered significant barriers in locating cloud applications that met their teaching
needs.

Teachers were asked if they would recommend cloud use in the classroom to their colleagues. It is notable that in spite of the
aforementioned barriers reported, fifty per cent said they would strongly recommend it; 39% would moderately recommend
it; 10% would recommend it with some significant reservations; and only 2% would not recommend it.

Teachers rated the impact of cloud use on their teaching engagement on a 7-point scale (see chart 16 below).

Two thirds of the teachers reported that cloud use had enhanced their interest and engagement in teaching to some degree. A
total of 47% were either more engaged or much more engaged, and a further 28% slightly more engaged. Only two teachers
indicated a drop in their interest in teaching.
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Chart 16: Cloud use impact on teaching engagement (percentage of teachers]

Much Slightly Slightly Much
less engaged Lessengaged  less engaged No change more engaged  More engaged  more engaged

Teachers were asked to select from a list of possible approaches of providing professional learning for cloud use those they felt
would support scaling up its use in their school and district (see Chart 17 below). (These approaches were ones put forward
in teacher focus groups.)

Chart 17: Teacher choice of approaches to professional learning for cloud use [percentage of teachers]

v Devote one or more district PA days to cloud implementation

|
¥ Provide online video exemplars of cloud teaching/learning

v Offer lunch-and-learn sessions

[

[

[

[

[
v Offer after-school sessions ‘ ‘
[ [
[ [
[ [
I

I I
v Offer in-school one-on-one coaching by computer/digital literacy resource teachers
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The most popular options were for the repurposing of extant mandated district PA days to provide professional learning about
the cloud, and the provision of situated and embedded learning through in-class coaching by CRTs/DLRTs. The provision of
video exemplars for study was also favoured by most teachers. After-school sessions were not popular, being favoured by
only 30% of respondents; lunch sessions were favoured by about one half of the teachers.

COMPARING SCHOOL DISTRICTS. DIFFERENCES
BETWEEN YORK REGION AND UPPER GRAND>

A cross-tabulation comparing the survey results from the York Region and Upper Grand districts found a number of distinc-
tions in response patterns across the two districts for many but by no means all of the questions asked in the survey.®

The only cross-district distinction of note relating to CODE project teacher characteristics was in grades taught. About half of
all York Region teachers surveyed were high school teachers, whereas only one third of the Upper Grand teachers taught at
that level. There were also significantly more split level elementary classes in the Upper Grand group. More teachers in York
Region reported near-universal student access to the cloud from home (74% vs. 45%), and near-universal home use of the
cloud a few times a week or more for schoolwork (18% vs. 7%). More Upper Grand teachers reported it being difficult to book
computer labs or other hardware (40% vs. 17%).

The usage rates for different types of software employed in teaching prior to the introduction of the cloud were very similar,
with one major exception: the use of learning management systems, which was far more common in York Region (83% vs.
15%).

York Region teachers reported attending fewer cloud professional learning sessions over the year: 44% had attended only one
session, vs. 23% of Upper Grand teachers, and 23% of Upper Grand respondents had attended four sessions vs. 7% of York
Region teachers. York Region’s professional development sessions made about half as much use of whole-group presenta-
tions, talks, and demonstrations, and incorporated significantly more small-group work and scaffolding and coaching by the
session leaders. Somewhat less time was devoted to learning to operate in the cloud and use cloud apps in the York Region
sessions, with more time being devoted to the application of the cloud to the curriculum; Upper Grand teachers spent a little
more time looking at teaching and assessment strategies related to using the cloud. These reported differences in substantive
focus were relatively small, however, on the order of 15-25%.

About 25% of York Region teachers rated their professional learning sessions as “very effective” for all purposes, compared to
about 5% on average for Upper Grand teachers. Conversely, a higher percentage of Upper Grand teachers rated their sessions
as “quite effective”, by a plurality of about 15%. About 5% more Upper Grand teachers considered their sessions minimally
effective.

One third of York Region teachers reported making no use of Google Drive, as compared to 4% of Upper Grand teachers, and
its use was considerably more frequent in Upper Grand classrooms. A parallel pattern was found for the use of Google Docs.
Usage differences were somewhat less for Google Presentation; about 60% of York Region teachers did not use this tool

vs. 36% of Upper Grand teachers. Similar numbers held for the use of Google Forms (58% vs. 24% non-use) and to a lesser
extent Google spreadsheets (70% vs. 44%). All Upper Grand teachers were using Google mail; 37% of York Region teachers
did so. York Region teachers also made significantly less frequent use of other Google apps, with 78% reporting no use vs.
40% of Upper Grand teachers.

5 The very low number of survey respondents from Simcoe Muskoka Cathalic District School Board—three—makes that data
too unreliable for inclusion in cross-district comparisons, so those results are not incorporated into the following analysis.

6 In this section of the report, for reasons of brevity only those survey questions showing substantive differences in
response patterns between the two districts are discussed. For all others, no meaningful differences were found.
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With regards to educational applications of the cloud, York Region teachers were more likely to report not making any use
the cloud for individual and collaborative student presentations (42%, vs. 26% for Upper Grand). The patterns of cloud use
for individual and collaborative student writing were nearly identical. The use of Google Drive for student storage was more
frequent in Upper Grand district as well; 40% of York Region teachers reported not using Drive for this purpose, vs. 20% at
Upper Grand.

Ten to fifteen per cent more of the Upper Grand teachers reported significantly increased use of several advanced teaching
models (specifically project-based learning, inquiry learning, collaborative learning, and reflective practice) compared to the
York region teachers. A parallel pattern of difference is found in the frequency of provision of descriptive feedback to students;
30% of the Upper Grand teachers indicated that their use of this technique had increased significantly (vs. 10% of York
Region teachers). Upper Grand respondents also reported more change in the level of detail and depth of feedback provided
to students as a result of cloud use: 57% stated it had slightly more detail and depth (vs. 34% for York Region teachers).

Use of the cloud enabled relatively more UG teachers to make ‘significantly more efficient” use of their time than York Region
teachers (35% vs. 16%). Cloud use was also indicated by proportionately more Upper Grand teachers to have “significantly
increased” their capacity to provide differentiated instruction (30% vs. 14%).

Upper Grand teachers reported greater rates of collaboration with colleagues around cloud use. An Upper Grand teacher
was about 50% more likely to” occasionally” collaborate with colleagues to develop project or lesson plans, and to develop
new teaching approaches for using the cloud, and was more than twice as likely to “frequently” or “very frequently” provide
mutual operational and technical support to colleagues around using the cloud.

Several substantive but relatively minor differences were found between the two districts in the teacher ratings of changes
in students’ effective application of 2Ist century learning skills. About fifteen per cent more of the Upper Grand teachers
reported students made “more” use of the skills of locating and accessing relevant, high quality information, of listening and
reading effectively, of interacting effectively with peers, and of effectively employing technology to conduct research and to
collaborate with peers. However these differences were often balanced out by a higher percentage of York Region teachers
reporting “much more” use of these skills; mean rating scores for both districts were very closely matched over all skills.

A more meaningful difference was found between the two districts on the teachers’ assessment of changes in student
engagement when using the cloud. Upper Grand teachers much more frequently reported “much more engagement” (47% vs.
10%) while York Region teachers more frequently reported “more engagement” (57% vs 42%) and “no change” (29% vs 11%).

There was a modest difference seen between the districts in the prevalence of one of the barriers to cloud use: a lack of
hardware. This was seen as a “major barrier” by 53% of Upper Grand teachers but only 37% of York Region teachers. Only
one Upper grand teacher did not consider this to be a barrier at all, as compared to 18% of the York Region teachers.

Upper Grand teachers were slightly more positive in rating the educational value of cloud access, with 53% saying it had
“great value” as compared to 38% of York Region teachers. They also felt that using the cloud had a bigger impact of their
level of engagement and interest in teaching, with 47% reporting being “more engaged” as compared to 32% of York Region
teachers, and 21% vs. 11% indicating they were “much more engaged”. (However York Region teachers were no less likely to
recommend cloud use to their colleagues.)

Finally, Upper Grand teachers were much more favourable to the idea of providing online video exemplars of cloud teaching
(100% vs. 57%) and to the provision of after-school professional learning sessions (60% to 25%).
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TEACHER BACKGROUND AND CLASSROOM CONTEXTS

Most of the teachers who participated in the focus groups had been teaching for eight to 15 years; there were two who had
been teaching three years or less, and three who had been teaching for 18 years or more. With one exception, the elementary
classroom teachers interviewed all currently taught in grade 6, 7 or 8; two had a grade-split classroom. Besides teaching
homeroom, two had rotary teaching responsibilities—for history and geography in one case, literacy and mathematics for the
other. One only taught core French, at the Junior division level. One worked part-time as the school’s math and literacy coach.
Another teacher had a dual role as the school librarian and special education teacher; a third was a teacher librarian who also
did planning for K-3 students and supported both students and colleagues in technology use. A fourth had recently been
promoted to a technology resource position responsible for a family of schools; prior to that he had been the primary-level
resource/special education teacher at his school.

The secondary teachers participating taught a wide range of subjects, from philosophy to science, although there were no
mathematics teachers in the groups. Several were in atypical roles. One taught in an alternative education program to a

small group of special needs students, teaching family studies and social science. Three had among their responsibilities the
teaching of fully online courses to students they never meet with in person. One taught in a co-op program. Another was the
school’s Digital Literacy Resource Teacher (DLRT) and spent some of her time working with teachers in that role, as well as
devoting a period a day to the library.

The makeup of the classes taught by these teachers varied widely. Their schools had a representative distribution of catch-
ment areas in terms of socio-economic status, from less affluent and working class through upper middle class. Six teachers
indicated that their class or classes included a relatively high proportion of students with IEPS or unidentified behavioural or
learning difficulties, and five characterized their class(es) as having a high proportion of non-native English language learners.
Three remarked on a high degree of variability in the functional levels of students within their classes.

Technology access

Constraints on technology access were stated to be a major or significant limitation to effective use by most teachers. Most
schools had one or more bookable labs, but these were typically oversubscribed and had to be booked weeks in advance; if a
teacher’s planned schedule of work had to be changed in the meantime then the scheduled time would be unusable. Teachers
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felt constrained by the competing demands of their colleagues to limit their own classes’ access to the labs at levels far below
those considered optimal. Often the labs did not have enough computers to provide for a full class set; sometimes one or
more computers would be inoperable.

We have very little computer access. It's very competitive to get in. There are two labs that anybody in the school can
book, so it's very competitive. My department has a set of 6 and a set of 8 iPads that we can book out but we try to
keep them as two separate sets rather than as one set of 14, so we do that.

Wireless access was a major issue for several teachers who were teaching in portables, as the wireless signal from the main
school building would either not reach their classroom or be so unreliable or slow as to be unusable much or most of the
time. As lab carts of laptops could not be brought to portables, the only access these classes had to technology was by
booking computer lab rooms, which were very often not available at useful times.

The use of lab carts sometimes proved to be problematic. Lap top sets typically did not provide a full classroom set of
computers, so some students would have to be paired up or supplementary computer resources chased down. Batteries
would lack charge and die out with no power cords available.

A few teachers were very satisfied with their technology access. These teachers were typically in “blueprint” or model
schools, pilot projects, or demonstration classrooms (such as the Learning@School classrooms in York Region), with excellent
Wi-Fi bandwidth and ready access to devices as needed (the class might have a partial or full set of dedicated devices, or
students might bring in devices from home).

[ have an L@S classroom so | have tons of technology in the room. We have 10 iPads; a Smartboard; a document
camera; MacBook; 3 desktop computers, cameras; iPod Touches, and every student has his/her own device that they
can bring to school....IPhones; iPod Touches; iPods; Blackberries; laptops also.

Teachers who had difficulty in accessing computers found their access limitations reduced if their school or district instituted
a “bring your own technology” (BYOT) policy. About half of the teachers relied on their students bringing their own devices
to class to make up for the shortfall in available technology, and this often worked satisfactorily, although a few teachers
reported that certain student devices had considerable difficulty accessing or using Google cloud apps.

Teachers with partial classroom sets of devices would sometimes split their classes so that the half without in-class equip-
ment went to the library or lab to use computers, but this arrangement was not deemed entirely satisfactory as it created its
own supervision and teaching challenges.

Those teachers who had received or had access to sets of Chromebooks were very positive about their value and cost
effectiveness. Their operation presented no difficulties for students, and they were able to provide virtually all of the needed
functionality found in a laptop costing three times as much money. The only capability they were seen to lack was the ability
to support complex media content creation by running advanced programs like Photoshop. However this was considered a
minor drawback as the call for such software was very infrequent and could be accommodated on another readily accessible
device.

Teachers’ Prior Technology Use

The great majority of these teachers had been making considerable use of technology in their teaching prior to taking up
use of the cloud. Common computing applications at the elementary level included the use of internet search engines for
student research; the use of media creation tools such as iMovie and Audacity to build multimedia content; the use of word
processing for writing; the use of online presentation tools for student presentations (Voice Thread, Prezi); and SmartBoard
software like Smart Notebook for content creation and sharing. A minority of elementary teachers also employed the use

of learning management systems (primarily Moodle in York Region and Desire2Learn in Upper Grand) for content delivery,
resource management, student dialogue and interaction through blogging and discussion groups, assignment collection, and

assessment delivery.
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Technology use was more intensive and varied in elementary classrooms than in high school classrooms, partly due to easier
technology access. High school teachers had their students using word processing and conducting web based research on
an intermittent basis, and would employ PowerPoint (or Prezi) for their own presentations. A few played Youtube videos in
class, and several others (most from York Region) made use of a learning management system for teaching their online and
blended courses or to supplement their regular classes. For example, the co-op teacher was using Adobe Connect to commu-
nicate with off-campus students and Desire2Learn as her course management tool. One secondary teacher was using Comic
Life and Smart Ideas with her English students.

PROFESSIONAL LEARNING FOR THE CLOUD

The extent and form of the professional learning experiences relating to cloud use in teaching that these teachers participated
in over the year varied considerably, both by school district and by school level. There were however certain commonalities of
focus as well as a shared set of teaching strategies employed by most PD session leaders.

Elementary panel

Simcoe Muskoka elementary teachers first had a class visit from a technology coach in the fall to introduce learning in the
cloud to students; this was followed up with three full-day group sessions over the next several months with the coach, with
two further sessions planned before the end of the year. The coach shared strategies for using Google Docs and Google Drive
to facilitate student dialogue and group work, such as employing a jigsaw technique to develop a class ebook incorporating
text and graphics on a curriculum topic. Most of the session time was given over to exploring and discussing teaching and
assessment-for-learning strategies for using the cloud and looking at how these could be employed to further mastery of the
curriculum; comparatively little time was spent learning how to operate in the cloud environment or make use of cloud tools.
Teaching strategies to encourage student reflective learning and self-assessment were emphasized in the session time devoted
to the building of student e-portfolios. Direct, whole group instruction was minimal; the session leader made a practice

of “teaching us the way that she expects us to teach our kids. So it’s a lot of group work and a lot of discussion, and she
weaves in and out of that”,

All but one of the Upper Grand elementary teachers interviewed had received basic training in cloud use the previous school
year and were in their second year of employing it in their teaching. Three of the four had been a part of the district’s tech
coach training program the previous year and were now coaching their school colleagues, helping them set up their classes in
the “UGCloud”, and teaching them the basics of utilizing Google Docs, Forms, and Drive to create and share student work.
They also worked collectively at a board level to schedule and run after-school workshops in different district zones. (Many of
these workshops could not be run however due to the work action taken by the Ontario teachers’ federations in the winter of
2013, and only resumed in the late spring.) None of the teachers had participated in formal training or professional develop-
ment provided by the board that related to cloud use in the current school year. But the district did support the professional
development of several of the teachers in the focus group by funding their participation in other events such as the ECOO
and OAME conferences and a Google Summit held for the district over one spring weekend. Two of the teachers had been
funded to attend an upcoming two day Google Boot Camp. The teachers reported that these events were of great value in
expanding their repertoire of strategies for applying the cloud effectively in their teaching. Most indicated that a great deal of
their learning about the cloud this year had been a result of their own self-directed study and exploration.

The York Region elementary teachers reported receiving considerable professional learning support, occasionally in the form
of in-class coaching. One teacher had been part of an intensive hands-on all-day session held on-site with two other teachers;
he spent the morning learning to use Google tools, and the afternoon creating lessons augmented by cloud use, with the
session leader providing guidance in the incorporation of cloud use into the lessons. The three other teachers participated
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in a two day session devoted to creating a social justice learning unit in which the use of Google apps would be integrated.
Participants first learned to operate in the Google cloud environment through hands-on practice in Google Drive and Google
Forms, and then progressed to working in small groups to author and implement different unit lessons within Google Docs
or Forms, with the help of coaching provided by the two session leaders. Forms were used not only to deliver content but

to provide a medium for student questioning and response sharing. (Work on the unit was not yet complete by mid-May;
and a second similar session to complete it had been scheduled for later in the spring.) This professional learning session

had incorporated some differentiation—teachers having prior experience with Google applications explored a more advanced
application for document sharing and marking (Doctupus)
as neophytes were being guided through basic cloud opera-
tions. One of the teachers later had one of the two session
leaders teach his students how to use the Google cloud
tools. A second was thinking through how Google Forms
could be used to support research and debate on a social
justice issue and was asking a session leader to come to
her class and “help me pull all those things together”. This
same teacher had had a digital resource teacher work with
her and a few other teachers in her school for a day devel-
oping a math lesson in the morning, and then co-teaching
the lesson in the afternoon, providing the “technology
piece” by photographing students” work as they progressed
and uploading it to Google Docs for sharing and discussion
with peers. The teachers then collectively reflected on how
the lesson had gone.

Secondary panel

York Region high school teachers reported receiving some professional development support for learning to use the cloud,
although again due to the teacher action this year participation in professional development generally had not been as high
as in past years. Several noted that much of their growth in cloud expertise this year had been self-guided, and done on their
own time. One teacher had participated in a full-day session for history teachers at her school that focused on using Google
Drive and apps to support collaborative assignments for students. Some of the session time had been spent learning how to
set up class groups using specialized cloud educational apps:

On the Google Drive I've created a presentation (like a PowerPoint) that students in small groups are going to be col-
laborating on to create a final product. So using Doctopus | was able to create the permissions so that only those three
students could see that presentation as well as myself. And then using Goobric I'm going to be able to have a rubric for
the assignment attached to an individual student. And part of the challenge is I've got different students doing different
roles so there are different rubrics. So there is an editor, an advertiser, the designer — for a philosophers’ magazine. So
yeah, it's all about the kind of technological organization of the permissions and allowing people to have access to it.

Attention was also given in the session to the pedagogical dimension of this project—specifically, about how to incorporate
student collaboration in an online environment, and the skills and attitudes that students require for this to be successful.

A science teacher had participated with a partner-teacher in two day-long sessions examining the use of cloud tools in
inquiry-based science teaching. In these sessions he first learned about the capabilities and operation of cloud tools, and then
began the process of “re-working” his standard assignments to make them cloud-based, in order to enhance peer sharing and
interaction, and increase students’ generation of descriptive feedback about peers’ work.
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A cloud professional development session offered at one of the York Region high schools for the English department allowed
teachers to select the app they wished to focus on, providing individualized instruction, which proved valuable as teachers
differed widely in their prior knowledge levels and interests. A few York Region high school teachers received one on one
support in learning new cloud applications they were interested in such as Doctopus. This session will be followed up by a
“show and share” session in which teachers will be expected to demonstrate how they have applied what they learned to
their teaching, and outcomes reflected upon.

All of the Simcoe Muskoka secondary teachers interviewed participated in the same cloud in-service sessions (they were

all teaching English in the same school). Two of the teachers had a greater prior knowledge of the cloud than the others.

Five all-day sessions were held, each with only the four teachers and a session leader present. The sessions would generally
start with viewing or reading topical material on pedagogy, sometimes but not always tied to cloud use (an example given
was an article about providing effective feedback for learning). The teachers would use cloud apps (Google Docs, Google
Groups, Google Forms, a drawing app, and a graphic organizer) to respond to and discuss the material. In this way they were
developing their pedagogic knowledge while simultaneously learning and using the cloud applications much as their students
would. Google Sites was used by the teachers to create web sites for their classes. A form for student end-of-year reflection
was created in Google Forms. Teachers were asked to select two students for detailed study of their work product. Most of
the session time was spent in active learning and exploration; teachers had time to discover and add to their Drive additional
apps that might be of use. The session leader emphasized the importance of using the cloud in ways that furthered student
learning and prompted the teachers to devise ways of applying it effectively (in one reported case, for student peer editing).
The teachers were offered additional one-on-one in-class coaching if it was desired, and this offer was taken up by one of the
less knowledgeable teachers.

Upper Grand secondary teachers reported varying degrees of participation in district professional development sessions on
cloud use over the year. A teacher who was more experienced with the cloud (he had been part of the project the prior

year) did not feel the need to attend sessions as they were thought to be too basic, preferring instead to learn on their own
through online resources and experimentation. Another with two years’ cloud experience was a member of a professional
learning community at her school looking at the use of Google docs, and had also participated in a Chromebook pilot project,
which had provided her with a one-day overview of UGCloud and Google apps. Her district had also sent her to a two day
Google Summit on Education which she found pushed her further forward (although some sessions were thought to be too
basic). (This teacher was also a member of a district group creating learning resources for teachers new to the cloud that were
scheduled to be rolled out next year.) One teacher took advantage of a highly skilled school colleague, who demonstrated
cloud operations and uses to him and his class; another attended the Google weekend event sponsored by his district as well
as the ECOO conference, and had found both valuable for furthering his skill in cloud use. Only one teacher reported attend-
ing more than a day’s worth of formal sessions on the cloud within the district; she found the time well spent as the sessions
provided her with answers to her many “how-to” questions.

CLOUD PROFESSIONAL LEARNING. STRENGTHS AND
LIMITATIONS

The teachers were nearly unanimous in their praise for the quality of the professional development they participated in that
was related to their cloud implementation. There were a number of elements of the professional development sessions and
support offered that were common across the districts that were highly valued, relating to both the substance and form of

the professional learning provided. The teachers appreciated that the learning of the practical, operational aspects of using

the cloud, while by no means ignored, was made subservient to a greater focus—using the cloud technologies to improve
pedagogy and enhance student learning. They valued the new teaching and assessment strategies that were discussed and
demonstrated, and talked about how their exposure to these impacted their thinking and practice.
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One of the most important things that | think I've picked up from [the session leader] last week was when she showed

us a presentation online and said, “We need to be better with the assignments that we're giving to our children.” So if it's
something that kids can find online don't give it to your children anymore. So our projects have changed in that they're
not fact-based, they need to be more collaborative and they need to be a little bit more (what's the word I'm looking for?)
Like not just content-based. They need to synthesize the information. (So more of an inquiry-based type of approach?)
Yeah. And she has shown us how to do that having this technology.

[The session leader] had a beautiful article on reflective practice and children reflecting on their learning and how we
needed to use that, even the e-portfolio includes that reflection piece. So they have to put in their best pieces of work;
they have to reflect on it—what did they like? What could they improve on the next time? So that's a really critical piece
as well, being able to revise so it's not just “Here’s my work. I'll hand it in; it's done”. By using Google Docs we can put in
our comments. They can constantly revise their work until they feel that it's ready. And it's such great learning, because
they're willing to go back and it's so easy to revise.

Teacher I: | feel like it's just making me think a little bit more, because sure, she gives us one or two ideas as well as
we're all sharing a couple ideas every time we meet, but that is making me think, “Oh, we're doing . . . oh, well maybe
| can gear that idea toward something I'm already doing in my class, or how can [ relate this to some other subject that
I'm already doing?”

Teacher 2: And it makes us makes us | think get away from doing old practices and into new exciting practices to just
get the kids more engaged in what they're doing at school.

Teacher 3: Because we're more engaged too and we feel more excited.

When the teachers were being taught how to operate in the cloud and use cloud apps, most of their instruction incorporated
extensive hands-on exploration (rather than relying primarily on leader demonstrations). This was considered a much more
effective approach to learning the software’s mechanics.

It was very hands-on which was great, because | found that | picked it

[Te ache rg] valued up a lot quicker I think than if | was just listening about how to do it
, or somebody just showing me. We were actually hands-on and being
the new teachin g an d guided through the whole process of how to use it which was excellent.
assessment strate g ies Equally valued was the session leaders’ willingness to ‘practice what
. they preached” by having their teacher “students” engage in inquiry,
that were d Iscussed. collaboration, and experimentation as they actively applied the teaching

approaches and cloud use strategies under discussion in their own

lesson and unit planning. This mode of professional development
was strongly preferred over sessions in which teachers sit passively through presentations meant to deliver packaged ‘best
practices” for assimilation.

Teacher I: | feel like this learning for me in PD—and I've taken far too many AQs now in the past six years—this type
of PD has been meaningful to me because I'm answering questions like my own students are answering them. But I'm
answering the questions myself and going through it. It's not memorizing how to do things. It makes me think about
exploring it and figuring it out myself, so it actually sticks with me. | haven't just stored ideas in the back of my head. I'm
actually using them every day in teaching. So I'm a better student now, which makes me a better teacher.
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Teacher 2: | will agree with that for sure.

Every time | came back from one of those PD days | had like five new ideas, five new different things | was doing with
my classes, and | think that's because | saw a lot of best practices from all sorts of different people and | adapted them.

The individualization offered in some of the professional learning sessions appealed to many. Teachers appreciated the

't was some of the most valuable PD I've had in years.

session leaders’ willingness to take into account their interests and needs in determining session content, and to support
more advanced exploration when it was appropriate.

| don’t need to sit in a meeting and learn how to create a Google site or a Google Doc, because | know how to do that.
So I love that people aren't all at the same level and it's good to recognize that. And someone really maybe just does
need more time to learn how to put their class in and to create folders or do whatever, and the session flexibility gives
the people who are in a little bit of a different spot a chance to move ahead with their learning.

[The two session leaders] just sort of keep strolling around asking, “How is it going, can | help you with this?” And they
just sort of chime in and help push you a little bit and support you, and they allowed everybody to work at their own
pace on what they were doing. And it was some of the most valuable PD I've had in years because of that ability.

The responsive follow-up and ongoing interactive support provided by session leaders to their session participants was nearly
always considered exemplary, and extremely helpful both in answering operational questions and supporting a grounded
development of teaching expertise using the cloud. It also served to boost teachers’ levels of engagement in new cloud-aug-
mented practices and their persistence in the face of challenges.

[The session leader] is more of our guide to be honest, because we get to feed back with each other. | should say that
she is available more than she should be, because I'm the person e-mailing or saying like, “You should go to bed now.”
Because | will e-mail her tons of times to ask for help and she’s always available and always throwing out ideas like,
‘Did you try this, did you default to this, or did you ask anybody else in the group?” ...l feel like she is part of our learning

group.

In York Region in particular, session leaders (who were nearly always Digital Literacy Resource Teachers (DLRTs)) would
make themselves available to teachers who wanted them to teach cloud applications to their students, typically because the
teachers were not yet comfortable doing so themselves. This service was found to be extremely valuable by those teachers
who made use of it.

To have somebody in who knows and to be able to work with the students as they're working hands-on was amazing,
because you could see the light bulbs going off in your kids" heads. The talk amongst the students in the classroom as
they were all working on the Google Docs, and having Joseph being able to answer their questions was really valuable. |
wouldn't have been able to do that.

While there was generally a high level of satisfaction with the professional learning provided for the project, there were
a number of limitations noted in the professional development offered over the year that was seen as leaving room for
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significant improvements in its reach and efficacy. One of the most commonly cited was the scheduling of the in-service
sessions this year not in the fall but in the mid to late spring, a busy time of year when teachers felt less inclination and saw
less opportunity to bring these changes into their practices. (The three districts did have plans in place to offer professional
development sessions much earlier in the year but the teacher work actions over the fall and winter blocked teacher participa-
tion until the spring.)

| find especially at the beginning of the year when we're fresh, we're eager, we're excited to get things started that’s the
time. | mean it was great to have this PD with the Google Docs last week or the week before that was fabulous, but

the year is almost over. | think it would have been more powerful to have it at the beginning where we can really start
implementing and start using Google Apps in our classrooms right from day one rather than introducing something new
at this point.

A second issue that most of those more advanced and experienced in the use of the cloud raised was a need for more
opportunities for advanced professional learning that better met their needs. Many felt the standard offerings were a waste of
their time as they had moved beyond what they had to offer.

Teacher I: It's very frustrating to go to a PD day and sit and listen to things that I'm already years past, and it’s not
relevant. The PD is not relevant to where we should be at this point.

Teacher 2: Despite our supposedly differentiated instruction.
Teacher 3: Yes. | feel that we're preaching a lot but it's not being given to us. There’s no consideration for that.

I just would like more opportunities for people who are on the upper edge of it to be able to move forward and do really
new and fun things. Like when something like Doctopus and Goobric comes across the table we get so excited because
it's finally something new for us that we can do and learn and whatever. And | would just love more opportunities like

that.

One teacher pointed out the drawbacks of the delay in his professional learning for his class:

One of my classes, they were piloting Google Docs, so | get them all signed up. And we used it, but when I reflect back
on like how I used it with them | would have used it so much more in an integrated way and made it so much more a
part of my program had | had this PD at the beginning of the year compared to now, because | was taking the view,
“Yeah, you can use it if you sign up for it... it sounds good.” But I really didn’t know what | was doing so | didn't use it
very effectively.

A few Upper Grand teachers felt that their in-service sessions had been too operationally oriented and had not provided
enough focus on pedagogical applications of the cloud. There was also an apparent lack of effective communication within
the Upper Grand district regarding the in-service opportunities that were available. (This became evident in the Upper
Grand teacher discussions when teachers expressed surprise at not hearing about sessions that others were aware of or had
attended).

A few teachers from York Region raised concerns about what they saw as an upcoming decrease in professional learning and
support around ICT in the district and what this might mean for cloud implementation. At a time when a push for broader
cloud use was being scaled up, these teachers thought it inadvisable for the district to be cutting the number of DLRTs in the
schools and decreasing the amount of professional development time available, as they saw effective in-service as critical to
the success of the cloud rollout.

It's sort of like saying “Climb the ladder, I'm going to cut a bunch of the rungs though.” It doesn't make any sense to me
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sometimes.

There was also concern expressed about the longer-term stability of the cloud implementation. Given a recent history of
technology turnover in the district it was thought teachers might be reluctant to invest time in learning to use tools that
might be quickly abandoned. The instructional time lost when students have to serially learn to use several software packages
in relatively short order was also raised.

Teacher I: It would be really great if | we chose something and stuck with it for a bit. We have people who are still not
comfortable with Moodle and now we're introducing D2L. And I'm not really getting a clear sense from the Board which
do you want us to use? There does come a point where it's like if we're going to use an online learning management
system, it should be the same one.

Teacher 2: And we're sending our kids in so many different places. They started to learn Moodle and now we're saying
‘Learn D2L", and by the way we're also Google Apps, right?

Teacher 3: And Edmodo.

Several teachers felt strongly they and their colleagues needed more time for collaborative learning and planning if the cloud
implementation was to have a transformative impact on teaching beyond the walls of a few select classrooms. A few saw a
need for a more systematic and formal structure for cloud professional learning; otherwise, it was thought, participation and
buy-in was too idiosyncratic and dependent on the attitudes of local school administrators and “who the keeners are in your
school”.

'] | think the number one complaint that most teachers in schools
have is, we don't have the time to really delve in and practice and
work together, because a lot of good things happen when teachers
are able to collaborate with each other and spend the time to
co-plan and co-teach lessons and develop assignments and
work together and implement them in our classroom. A lot of the
teachers that are using these cloud programs are self-starters and
go-getters and we do spend the extra time. I'll spend a lot of time
on weekends or evenings, and in the summer I'll be working on
stuff. But you need to be fully engaged with the class to really try
it out to see what happens, so it really does need to happen during
the school year. And if you're going to have a consistent approach
or consistent methodology used within the school, there needs to
be that extra time, because not all teachers will be able to devote
that kind of time for whatever reason.

A Special Education teacher saw a need for better inservicing of teachers who had IEP students in their class using cloud-
based assistive technologies:

It's a problem, looking at my new role working with these kids who have a learning disability, they need the cloud.
They're using their SEA laptops, the teachers don't know what'’s on the laptops. They don't know how they could be
supporting those kids. So the cloud is a part of what's on those laptops. | think that it does need to be a Ministry thing--
there needs to be some sort of technology training because those kids are getting left behind because their teachers don't
know how to use the technology.
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LEARNING TO USE THE CLOUD

The basic uses of the cloud for document creation, storage, and sharing were found very easy to learn by all of those inter-
viewed. Several reasons were given for this: the similarity of the Google Docs and Google Drive app functions and interface to
other software they had used, such as Microsoft Word; the simple and well-designed user interfaces the software presents to
the user; and (in most cases) their prior experience and level of comfort in using technology generally, and their openness to
and interest in learning new technologies. Many pointed out that much or most of their learning was self-directed and inde-
pendent of formal professional development initiatives. Several teachers noted how when they did encounter an operational
or functional issue that stumped them, very often their students could provide solutions, and that they were (or became)
comfortable with assuming the role of a co-learner with the other students in this context.

When | first started | said, “Here’s how you create a folder. | would like you to have a folder for every subject. | would
like them to be colour-coded. | want you to know how to do sub-folders,” and | don’t know how to do that. So I said, “I'll
figure it out or maybe one of you could figure it out and then we’ll share.” And within minutes | had a girl say, “I know
how to colour code them,” and she went up and showed the class. And then someone else said, “I know how to do the
sub-folders,” so they showed the class.

[ think that's really important to model for the kids that you're learning right along with them. That it's okay that the kids
know more than you do. Because the kids will explore it and they have such a great time.

One teacher reported some initial difficulty moving between data and question forms in Google Forms, and a few found
Google Sites to present a steeper learning curve than other simpler applications.

Teachers found that students seldom encountered any difficulties in learning to log into their class cloud accounts and use
Google Drive and the basic cloud apps. Students collaborated extensively with each other in this learning process, to the

| think that’s really important to model for the kids
that you're learning right along with them.

point where often little if any teacher intervention would be required beyond an initial introductory walkthrough. No student
resistance to learning cloud use was reported; to the contrary, students were described as enthusiastically exploring and
experimenting, autonomously learning program functions that their teachers sometimes did not know about. A teacher who
provided support for colleagues in using the cloud remarked that “If our teachers in our school were as easy to teach this
stuff to as the students, my life would be so easy.” Even primary students were able to master basic operations, although they
required more practice and support.

That would be something that we would hear from primary teachers: “Oh, we probably can't use that with the primary
kids.” The primary kids, you can scaffold it in teaching for sure. We spent a lot of time just logging in. What does it
mean to log in? What does it mean to open up Google Chrome, you know, step by step. But once they've got it . . . My
Grade 2 class by the end of the year was logging in on their own, and had no problems setting up Google presentations
or their documents, sending e-mails to their pen pals. | think that it's more of a teacher hesitation than anything. | think
that with proper teaching it can be applicable to any grade.
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In a few classes, students were found to have some initial difficulty understanding how to navigate the links that connected
a Google Forms spreadsheet with a live data collection form and a results summary. Developing web sites through Google
Sites was also mentioned by a few teachers as being a more complex and challenging task for students than other Google
cloud activities. But students were willing to persist in the face of these challenges and eventually developed the requisite
knowledge and skill.

USING THE CLOUD IN THE CLASSROOM

There were two applications of the cloud in the classroom that received near-universal use by these teachers and their
students: document storage and sharing (using Google Drive) and text document creation (using Google Docs). Students
made use of Google Docs for a broad range of purposes, the most frequent being completing assignment sheets distributed to
them through Drive; creating and compiling research notes and materials for projects and essays; journaling; and drafting and
revising creative, expository, and persuasive written work of varying length and complexity. Collaborative document creation
was a very common activity, and peer review, reflection, and editing were also widely used practices; the application of these
teaching strategies was greatly facilitated by the flexible and easily accessible document storage provided by Google Drive.

We just finished reading Animal Farm so | had them write a reader response journal on the Chromebooks on the Cloud
on what their basic thoughts and responses were to Animal Farm. [ left it completely open. | said you can write about
whatever you want to, it just needs to be a page of your dissection, analysis, on the book. And then the next day when
they were done that, | put them in to groups of four and | asked them to share their journal with their group members
and then taking turns, pull up that person’s journal on all four of your Chromebooks. So you're sitting there with your
group and you can each see each other’s journals, and go through each other’s journals and discuss it out loud as well
as looking at it, and then make comments and discuss it and add to it- “Did you ever think about this?” Or “I noticed you
made that comment.” | was circulating and they were having some really interesting discussions about stuff that was
going on in the book, stuff | thought was pretty fantastic, stuff I've never even heard students say before, but I think it's
because the technology allowed them to go further and feel more comfortable, so it was good.

In mathematics | do things through an inquiry-based style of learning, and at the end of the math lesson we consolidate
our learning. And so through Google Docs we are able to create a document where we can take the highlights and the
summaries—the most important parts of the lessons (the key learnings) and we co-create a document together. They
work in math pairs and then the math pairs can then take their key understandings and their key ideas through the
learning, and then as a whole class they generate their ideas on one document so that anybody can go back and look at
the strategies that the students use to solve the problem and they can access those strategies later on.

Three other cloud-based applications were used by approximately one third of the teachers: Google Presentation, Google
Sites (for web page creation and hosting), and Google Forms. Google Presentation was used by students to document and
present the findings of their research and inquiries, both to their teacher and to fellow students. Presentations were often
created collaboratively, and subject to peer review. They typically incorporated text as well as some form of visual material
(such as photographs, artwork, or embedded/linked video). Students would normally use their digital presentations for making
personal presentations to their class, but occasionally they recorded voiceovers for their presentation slides and bypassed live
presentations altogether, making them available to the class through Drive. (In some classes, students would sometimes be
allowed to choose what media or application they used to present their findings—a text-based document, a presentation, or
a Web site, for example.) Teachers made use of Google Presentation to provide content and resources when doing whole-
class direct teaching, embedding text, images, and video clips in them that students could later make use of by accessing the
presentations through the cloud. (One teacher had begun digitally distributing presentations to her class before presenting
them so that students could have them open on their Chromebooks to add their own notes to as she spoke.)
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Several teachers had their students create web sites using Google Sites as a vehicle for demonstrating and consolidating their
learning and, through the sharing of these sites with peers, sparking reflective class discussion. Due to the relative complexity
of site development this activity would typically only be used for large-scale inquiry projects, and the sites would usually be
created collaboratively by pairs or small groups. In a few classes each student created e-portfolios of their work with Sites.

In my history class right now they're creating a virtual
museum of Canada in the Second World War, using Google

Severa | teac n Brs N a C| use C| Sites. They've only just started that but that’s the end goal at

least. Last year | did a physical museum in the classroom and

[ Goo g le Site S] toIm P lement g this time around | liked the idea of using the Sites because

they'll be able to access that information later on to review

\/irtua | |y pa per| B£SS C|BSSFOO m. for the test and the exam; have access to the summary of the
information but also the full project that the other students
have done.

Google Sites was more frequently used by teachers to create
and host a class web site which would be updated with current assignments and homework, learning resources, a class
calendar with upcoming deadlines, and (sometimes) information for parents. Several teachers had used it to implement a
virtually paperless classroom.

The Google Forms application was being used for several purposes—delivering and marking quizzes; student creation and
implementation of surveys, and the analysis and graphing of survey findings; and (in a few instances) for mathematics
instruction and exploration (using the spreadsheet component of the application). A few teachers had also created forms that
provided rubrics and rating tables that were used to scaffold students when giving feedback to peers.

Several other cloud applications were employed by smaller numbers of teachers. A handful of elementary teachers were using
Sites-created web sites to host student e-portfolios, in which students presented their best work to their classmates and
parents, and documented and reflected upon their progress over the year. Three teachers made use of Google Maps to allow
students to geolocate resources and area-related information they had researched (and in one case to make this accessible to
park visitors through the use of readable QR codes placed on-site).

We used Google Maps this year with our Grade Is to talk about community. We went in and we were able to share a
map with all of the students in the class. They were able to drag and drop their little arrow for where their house was.
We could see where everybody lived within the community. They could plot their path from their house to the school,
so it was a very easy Grade | application. | used it again at the Grade 4 level. The students talked about Canada and
all the provinces across Canada. They do little research projects. Rather than doing just a basic presentation, we had
a Canada map and shared it with all of the students. They picked a spot within the province that they researched, and
they were able to actually attach all of their information and photos; their presentations were linked right to that spot.
We now have a very interactive Google map where the kids can go to and learn about all the different places across
Canada.

Two teachers reported making and uploading videos of themselves teaching that their students could later access for review:

[ only do inquiry-based learning in math and language, but what has made it easy is the sharing of strategies particu-
larly in math so that the students can go back and watch it at any point. So I'll use a camera and record a demonstra-
tion of how to use a certain strategy in math, and then | can put it up on Google Docs and then students can go back at
any point to review it, to watch it — almost like a demonstration video.

A few specialized cloud educational apps were being explored by a handful of the most experienced teachers, primarily
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Goobric (an application for pushing customized rubrics and other documents to the Drive spaces of individual or small groups
of students) and Doctupus (an app for organizing resources in one’s Drive folder into more manageable folder trees and
customizing sharing access).

On the Google Drive ['ve created a presentation that students in small groups are going to be collaborating on to create
a final product. Using Doctopus | was able to create the permissions so that only those three students could see that
presentation as well as myself. And then using Goobric I'm going to be able to have the rubric for the assignment
attached to an individual student. And part of the challenge is I've got different students taking different roles so there
are different rubrics. So there is an editor, an advertiser, a designer — for a philosophers’ magazine. So it’s all about the
kind of the technological organization of the permissions and allowing people to have access to it.

Assistive programs were employed by several teachers when working with students who faced challenges understanding
written text. Two third-party Google apps—Read and Write, and Speaklt—were used by students to read aloud written text.
(One teacher noted that Read and Write had a more natural voice than Kurzweil that was easier for her students to under-
stand.) These two apps had the advantage of not requiring a dedicated SEA computer with special software for their use, so
teachers were able to utilize them with students who did not have that equipment. And because these apps could be readily
accessed at home, students requiring this type of assistive tool to do homework were no longer disadvantaged.

The cloud often played an important coordinating function when teachers were working with colleagues. When a resource
teacher, special education teacher, or librarian was working with students, the students’ “regular” teacher could easily
distribute through the cloud the relevant assignments and other documents those co-teachers needed to most effectively
supplement or complement the efforts of the regular teacher, and the assisting teacher could inform the regular teacher about
what was accomplished or provide any other resources needed. The students support teachers saw only occasionally could
also be provided with resources and feedback in a more timely manner. One special education teacher talked about how this
worked in his case:

Because I'm not with my withdrawal students all the time,
so with the cloud, they e-mail me to let me know what

These a PPS Cou ld be readil Y they're working on in the class, so | can communicate with
them that way despite not seeing them for up to a week.
accessed at hom e, [8 nd } Also, I can share documents with them or their teachers. So

| downloaded a copy of Bridge to Terabithia, for instance,

students [\/\/h[j faced Chg”@ﬂgeg in a PDF format and then | was able to share that with
them on the Cloud so that they could load that on their

understandin g wWr itten te Xt} own devices. It's the same with sharing with the teachers,

it's a great way for communicating and sharing large files.
WEre Nno |O N g er d | e d vanta g e d . So for instance, the EQAO stuff on Kurzweil, | can share

that. | just shared that with Grade 6 teachers to say here’s

a folder for all my schools, for them to be able to access.

Elementary division teacher librarians played a key role in several schools in introducing both students and classroom teachers
to the cloud, setting up class groupings, and in supporting its use for student research projects. One librarian’s experience
illustrates the diverse ways in which these teachers can have a major impact on advancing cloud use in their schools:

With students themselves | work primarily with kindergarten to grade 3 students in terms of schedule time every single
week. | see kindergarteners every single day and we're using technology in some format every day. My kindergarten
students we don't do as much on the cloud in an independent fashion; however, we do some things that we're working
on as a group. But for grade | to 3, the beginning of the year is very much getting them set up, letting them explore a
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little bit, exploring Drive, Google documents, creating presentations. And then as the year goes on, working with the
classroom teachers to support their science and social studies programs: doing research projects and then creating the
presentations to go along with those, also doing the media lit piece and some digital citizenship with those students.

So those students [ see for one period per week (grade | to 3); and then if we're in the middle of a true research project
then often times we’ll book an additional time for those classes for a two or three week time period while we're in the
middle of something. The Grade 4 to 8 students: | work with any Grade 4 to 8 students who are interested in being

part of my extracurriculars that | run, so book clubs, tech club, those types of things; my Google Ninjas. And so those
students are coming in at their recess breaks and at lunch hours. We use the Cloud for Sites, for blogging, for all kinds
of things that we're doing with those. For the Grade 4 to 8 classrooms themselves again, it's on a booking process. So
teachers will come to me and say we want to work on this or we're working on this particular thing. Our Grade 7s and
8s, for example, this year we're doing a magazine project where every student had to create a 40-page magazine and the
students were buying and selling articles from each other. We set it all up Cloud-based. So there again, that's where the
teachers would sign me out, and for about two months nobody else could get my time at all, because | was supporting
that program. So my role in that way kind of changes week-to-week, depending upon what is happening in the building,
but certainly working with all five hundred students in some way shape or form throughout the year.

The Upper Grand district had made Noodle Tools, a web-based research note-taking and bibliography tool that integrated
fully with Google Docs, available throughout the system; one teacher librarian had found that software very effective for
supporting student research and had been introducing it to a number of classes.

The frequency and extent to which the cloud was being used

Teachers [m oved ] towards in classrooms varied widely. Several teachers indicated that
. their students were making use of it in some form for the
more student-directed and majority or virtually all of their day. Other classes made use of

it for a small part of their day, a few times per week, or once

i N q u | rv B d |’i\/e nd p p roac h ES th at a week. A few teachers reported rarely using it. The Special
i ncor p orate d new | eve | s an d Education teacher interviewed used it most of the time when

working with his withdrawal students. The major determinant
' of use levels was ease of hardware access. Elementary
]CO TS Of stu d ent co | | d b oration. teachers who had a dedicated set of laptops or Chromebooks

in class or could call upon them at will made extensive daily
use of them for cloud access; those with less frequent access

(particularly secondary teachers) had their students working with the cloud when they were able to book lab time or get a

lab cart of computers into their room. Unavailable, overly slow, or unreliable wireless access also severely constrained use

for a substantial minority of teachers. Another barrier to regular use over the year mentioned by a few teachers was the late

scheduling of their cloud in-service training, which did not take place until well into the spring; these teachers had not felt

knowledgeable enough before this training to make use of the cloud in any significant way. Finally, one co-op program teacher

had resisted using the cloud because she was already making extensive use of the Desire2Learn learning management system

which she had found to meet her needs well. She had spent considerable class time getting her students functioning in it and

did not want to spend more time introducing a new system to them.

SHIFTING TEACHING STRATEGIES

Teachers were asked if they had made any changes in their teaching strategies when their students were making use of the
cloud. Most indicated that they had moved away to some degree from traditional whole-class direct teaching towards more
student-directed and inquiry-driven approaches that incorporated new levels and forms of student collaboration that the
cloud tools made possible. Several teachers commented on how they were shifting their focus from providing all the answers
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to guiding their students to explore and learn on their own initiative using the resources accessible to them through the
Internet, developing knowledge which could then be brought into the cloud for integration, consolidation, and sharing.

[ was the expert at the front who could show them how to do the math question and just show them how much know!-
edge | had. But | can give you an example of just how it has changed. We were talking about matter, and a boy said,
“Well how do we know the matter on the sun, like how do we know what it’s composed of?” | know the answer to this.
And then | started and | stopped and | said, “Look that up and you can teach the class,” so it's all of that. They love it
too. They're learning. They're answering their own questions because the information is at their fingertips. So instead of
me being the knowledgeable one they have that access, and I'm just sort of guiding them and structuring their work and
where they need to go.

[ feel like a better teacher now because it's not me standing at the front. I'm saying to them, this is the topic that | want
to explore with you guys, you can go online and find all these facts. But I'm focused on what can we do collaboratively
to share information and kind of pull it in to our life and relate it to ourselves, which is a lot more interesting for them
rather than just having me sitting at the front and going through a passage and reading with them. ... They can explore
things on their own, so I feel like that makes me a better teacher.

I'm no longer standing up at the front of the room with a slide show. Actually for me that was a little bit hard to sort of
let go of, because | went in to teaching because | really like doing presentations and all that stuff. But the kids are taking
a lot more ownership over their own learning which is great. There’s a lot of student-led inquiry, which [ really like.

These changes were reported across subject areas and grade levels. One elementary teacher who had been “moving towards
inquiry” in her mathematics teaching before the introduction of the cloud talked about its impact:

I'm looking at my math program in a whole different way saying “I can now go this way and make it even more
hands-on and the students can see what everyone else is doing and they're getting that instant feedback”. They can see
other students” work and use that to help them: “Oh, | didn't quite get that but oh, look now [ can see this person did it
this way and | understand that.”

When teachers did lead presentations, they often made use of them in more interactive ways. A few teachers had students
remotely add information, comments, or questions on the slide or document being presented as they (the teacher) talked, and
this new content would then be discussed by the class. Two teachers created a topical outline or template in presentation
form and then had students conduct their own research and add the requisite content to the presentation by inserting slides
they had created on a subtopic of interest; following that, the whole class viewed and discussed the final collective product.
Two cases of in-class “flipping” were recounted, in which teachers developed stand-alone presentations which students
viewed on their own devices while the teacher provided guidance to those who needed it.

[Students are] answering their own guestions
because the information is at their fingertips

Several teachers thought that the use of the cloud had encouraged more authentic forms of learning that had deeper meaning
for students. Having students sharing their work with peers and the external world through the cloud gave them a more
meaningful and valued audience for their efforts, which was seen to drive greater levels of engagement. A number of teachers
commented on how they were giving students a greater voice in their own learning; this was thought to be an important
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impetus to developing the abilities and attitudes that support autonomous and lifelong learning:

Students are making the choice of what they want to learn about and they're doing it on their own time. | mean, isn't
that what we want? We want kids to be lifelong learners and | really find that the cloud has allowed them to be that.
To be able to go out and pick a topic, something that is of interest to them and research it, to do a presentation or a
site, to create something. But part of that whole create process is the sharing, because to create it for yourself . . . some
kids might lose interest in that but to be able to share it with somebody who is then going to go on and give them some
feedback round it then that just makes it that much more valid.

A few teachers reported pursuing projects that made use of the cloud to drive learning that had a purpose that went beyond
the classroom. In one instance, students in grade 3 and 6 co-developed learning resources they hosted on Google Sites that
were location-tagged to a Google map, and to QR codes distributed in a local conservation area that visitors could scan to
access information about the immediate area’s history, geography, and ecosystems. One teacher on this project commented
on the role of the cloud in this form of teaching:

It is important to know the cloud isn’t necessarily what [students] are excited about.... | think what the cloud allows to
happen is that it allows students to make the projects meaningful because they are able to connect what they're doing
to a wider purpose so that’s why they're excited about it. And it's also taking these projects and allowing that to be
accessed outside of the school.

Another teacher saw a more direct causal role for the use of the cloud and its applications in fostering more authentic and
self-directed learning:

Using these technologies | think students find that school’s more relevant. It has more of a real world application, in that
they are using these tools outside of the classroom too. They know they're going to be using these tools in the future.
Really, education is going through a huge paradigm shift right now. Moving from that really what was medieval style of
education where | stand and lecture and you regurgitate what you know. Now students are engaged in more authentic
self-dlirected learning. And even though a student is in grade 9 or 10 or 12, and may not be able to articulate that, | think
the responses in the classroom are demonstrating that’s how they're feeling.

Virtually all of the teachers reported
substantially increased levels of student
collaboration and shifts in the nature of
. . student-teacher interactions occurring in
substantially increased levels of student  their teaching as a consequence of 1) the
much greater ease with which documents
collaboration and shifts in the nature of ~ could be shared between students and
between teacher and student in the cloud,
: , , and 2) the new functional affordances for
student-teacher interactions 0CCUTING  gifferent forms of sharing and real-time
collaboration the cloud offered that were not
previously possible with (or very challenging
to accomplish using) “conventional” software. These affordances made it possible for students at remote locations to simulta-
neously add content to the same document and comment on each other’s contributions in real time, while also maintaining a
dialogue on their work using Google Chat, and to easily access their classmates’ documents for peer editing and the provision
of descriptive feedback. They also made it possible for teachers to distribute class materials in one step, to easily access
student documents and view their editing history, to add markups and comments of their own, and to alert the students to
the fact that they have provided formative feedback. Teachers saw the cloud as enabling new and often unique opportunities

to share student work in more meaningful ways:
(o
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It's not just between the students and the teacher anymore. And | saw that with my Grade 2s, all of a sudden the stuff
that they were preparing in Google Docs, for instance, could be shared with other people in their class who could give
them comments and then share it with me that way and then share it with the pen pals. When they produced digital
story telling projects, for instance, they could share that publicly with their parents. And | think it’s just neat for them to
see the change in who the audience for their work is.

The frequency and intensity of student collaboration was reported to have increased significantly in most classes, at both the
small-group and whole-class levels. The learning tasks addressed by these collaborations varied; they might entail the creation
of a whole-class product (one class, for example, created an online philosophy magazine); or they could involve students
working in small groups to pursue inquiry-based research, or to mark up or comment on primary documents, as was done in
one history class:

In small groups I've had students mark up primary source documents I've imported into Google Docs to identify certain
pieces within the document. I'm asking them “So where are you finding examples of bias? Where are you finding opinion
versus fact?” So | have the students work on picking those pieces out, identifying those issues and then we come back
together face-to-face to discuss.

The collaborative creation of a shared cloud document by students was an activity frequently employed by teachers who
wished to foster reflective discussion and exchange around curriculum content.

The class watched a video clip on sweatshops. | then put the kids in groups of three or four and they had to dialogue
within their group of what that video clip meant to them. There were questions that | gave to them ahead of time that |
wanted them to discuss in their group, but it was an online discussion within a document. And they thought that was
neat, to have that kind of interaction with each other.

Small group work was sometimes combined with whole class collaboration in a two stage process. Small groups would
work internally on a shared document; this could either be a response to a topic or question unique to each group or on the
same topic or question. The small group documents would then be presented to the whole class, and one master document
developed through a process of class discussion, review and revision that integrated the different groups’ contributions.

Collaborative work of this type was seen as pedagogically advantageous by most teachers both because it fostered more
student-directed learning and because it built critical communication skills. In the words of one secondary teacher,

Students being able to collaborate on something, and their work not being all what | want them to come up with, is
transformative for me, because just like these [other teachers], I'm usually the one that’s imparting all of the knowledge.
Allowing students that opportunity to come to it themselves and practice those writing skills. It's not just about them
talking. They're actually writing it down. Like they actually have to be able to articulate it in some way that other people
can understand and not be able to just talk it through; | think that that’s an important piece for them also.

The cloud’s collaborative affordances also made it easier for teachers to get students to make their thinking explicit and then
critically reflect on each others” work, and several teachers viewed this as a powerful process for advancing students’ critical
thinking skills.

The use of cloud technology to support group work was thought by most teachers to make collaboration more equitable and
inclusive:

Typically when you bring it all together to synthesize the material there’s always one person who's synthesizing that or

writing it on the board or whatever is happening. Now it is truly co-collaborated because you're just taking pieces from
whatever they've already done. The engagement piece is there. The students — the ones who are shy, the ones who are
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not going to put up their hand to speak; the ones who are apprehensive in writing, are engaged because of the technol-
ogy and the newness or the uniqueness of Google allowing them to bring in their own devices.

Small collaborative groups could be set up in the cloud in such a way that only group members had access to a group’s
shared research materials and collaborative documents, which made it easier for teachers to run small-group collaborative
activities without disruptive input or plagiarism intruding from outside the group. Collaboration was also made much more
efficient through cloud sharing:

The ability for people to see other people’s work and see their other ideas without having to open up a notebook—so
it's much more approachable and it’s faster, because they just have to open up a file that’s been shared with them as
opposed to walking somewhere in the room picking out a notebook, rifling through the pages. It just makes things much
faster in terms of collaboration.

The active monitoring of ongoing collaborative work that the cloud tools make possible was a feature many teachers appreci-
ated, as the authentic knowledge this monitoring gave them made it possible for them to intervene more effectively at critical
junctures in the learning process. A teacher cited one example of this process in action:

If I poke in to our homogeneous group and they're all struggling, then my being able to scaffold within a document

— how [ want them to share and give them their roles; | can actually structure it within the cloud, and let them know
“You're responsible for this, that and there”, and they know what they're doing. They can see, “Oh, | have to do this part”.
It's kind of showing them how to do the group work, whereas you can't sometimes model it when they're standing in a
group because it's kind of embarrassing for an intermediate student. You can prompt them visually on here and it's okay.

The special education teacher interviewed found that cloud-based collaboration reduced the social isolation of special needs
students that often develops when they are independently using assistive technology.

They're collaborating, instead of them just using the SEA computer to produce a document that they're going to print out
and give to the teacher, they can now use the cloud to do that collaboration with other students who are also doing it on
the cloud and sharing, it makes them a part of the learning group.

Using cloud-based sharing for collaborative work was found by the teachers to ameliorate one of the logistical limitations

of traditional collaborative projects—the necessity for collaborators to be together in one location at the same time to
collectively work on a document or presentation. With the cloud, students could work together from anywhere in the
school where they had access to technology; one student could be doing research in the library adding material to a project
document while another extracted information from online sources in the classroom, and work could also be done later from
home. If a student was absent from class they could easily contribute work on their own time.

Use of the cloud made collaboration
more equitable and inclusive

Teachers valued the access the cloud gave them to students’ research materials so that they could assess their appropriate-
ness and then provide feedback and guidance if they were found to be using resources that were either too simple or too
complex for their level. They cited several further advantages of cloud use for student monitoring: More authentic assessment
data were available and higher degrees of student accountability were possible when students worked in the cloud, since
teachers could view student documents to quickly determine where students were in their work and what problems they
might be having. Because students’ document revision history was also viewable, teachers could easily determine when
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students were using cut-and-paste procedures to insert plagiarized text. In the case of collaborative work, teachers could
discern (by means of the colour coding of text) how much each individual team member was contributing to the joint
endeavor. Classroom management was also enhanced; teachers let students know that their document comments could be
seen by them, which substantially reduced or eliminated the incidence of inappropriate commenting.

Cloud-based document sharing was also being applied to the distribution of resource and administrative documents in certain
schools. Several schools had begun to use a Google Calendar for sharing out class and school schedules and events, and a
few had created Google sites for courses taught by several teachers.

We have a group of our teachers that have put basically the entire civics

W | t h th erc | oy d Sty d entg couseontoa Google site. It's only shared with the civics teachers within

the school. Instead of having that binder in the office that everyone could

cou | d WO I’k to g et h er go to and it would get destroyed, they now have everything online—so
links, files and all that. And that tends to be a course that teachers get
ﬁ’@ m an y\/\/ h ere, parachuted in to. You can add the new teacher onto that site; theyve got

access to it. The kids don't have access to it so it’s still protected.

We keep track of our professional learning community meeting discussions in a shared Google Doc so that we can go
back to it. And if somebody has an idea between PLCs—"Hey, X and | really like to talk about this”; they can add that to
the Google Doc either actually in the text or as a comment. So it keeps us all kind of on track and we all have access to
it and it’s not one person taking notes and then they get filed somewhere and nobody ever remembers where they are.

The ease with which students could access classmate’s work and add comments to it in the cloud led teachers (especially
elementary teachers) to make more frequent and intensive use of peer editing as a teaching technique. Using the cloud for
this activity enhanced the teachers’ ability to monitor the quality and progression of peer editing:

Because you see the revision history and peer comments, you can see who is really becoming a good peer editor, because
they're able to go in and change what’s on there. The chat feature: the kids were using that a lot in our building at first
and then we asked them to change it to comment so that we could see what was happening, because the chat doesn’t
get trailed. All kinds of other learning can happen and other conversations can happen around “Why did you change
this?”, and those types of things that they can do.

(On the use of chat: several secondary teachers did report allowing students to use chat when collaborating despite the lack
of a data trail. One mentioned how students in her class spontaneously began using it to facilitate online collaboration on a
project without her introducing it to the class. )

Using the cloud, it was easy for teachers to check and see if students acted on good suggestions from their peer editors by
viewing a document’s revision history. Requirements for peer editing as well as the revision of a student’s own work on the
basis of peer review were often explicitly laid out in an assigned task’s expectations; and, as data on these actions were now
readily available to teachers, student performance on both activities were sometimes made factors in teachers’ project or
assignment marking.

Peer assessment was also reported to be a common occurrence, and was typically a structured activity, for which students
would either co-develop or be provided with guiding questions or rubrics for framing their descriptive feedback to classmates.
Here is how one elementary teacher organized peer feedback on current event summaries that students had written on topics
of their choice and saved in the cloud:

I had some “look-fors™ written down which | wanted them to focus on — “Is this topic worth a discussion, or is it a good
to know topic?” And that’s the basis on which they would rate the whole summary. Students worked in groups of six.
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Once they had that written on the paper for all five of their peers they reviewed, it went up—I had created a Google
form for each group in which | had the summary information and assessment to be entered sorted in different sections—
title, author, peer assessment in a paragraph and give peer rating. And that came out as a table. So, on the table all the
student inputs were put up there. As a group now they didn’t have to look at any paper that they had done or anything.
They saw all their assessments and everybody had a laptop and they're sitting and they're discussing it and they're
looking at each other’s feedback. And now each group member has to choose one of the five summaries that theyve
written which they're going to share to the class. And they sit and collaboratively fix each other’s selected summary
now. So it’s group summaries that they're really creating. It's not the summary that only one person has written. Then it’s
presented to the class.

The teachers were nearly unanimous in reporting that the ease of document sharing afforded by cloud storage had made it
easier and more efficient for them to provide descriptive feedback on student work throughout the drafting and revision cycle,
and as a consequence they were doing so with more regularity. One elementary teacher noted in a representative comment,
“l do more of it [provide descriptive feedback] and it’s continuous. So it’s not just you get their final end product and you
make your comments based on that. | mean | can see it as it’s going on.” Another noted how the flexibility with which feed-
back could be provided using the cloud made it possible for her to better meet district calls to use assessment for learning:

At our school a really big push over the last couple of years has been

C | ou d stora g e h 3 d using success criteria and descriptive feedback. And the cloud makes
that descriptive feedback so easy. So if you're working with a group of 30
ma d s |t eas | er an d children it's sometimes hard to get around and give them that personal
feedback as they're working on their research project. But because theyve
maore e i cient f[j I shared everything with me | can take half an hour/an hour after school
. or after the kids have read at night, and | can be adding on those little
[t eache rS] to provi de comments down the side... so that the next day when they’re working on
R something they have that comment right there for them. As Miranda was
d ESCr D tive fe & d b dC |< saying, | find that I'm much more in tune with the children’s speaking
process, because of those comments, because the kids love to be able to
on stu d ent wor k comment back. And then you get that real conversation going that you

maybe don't have time for in a class situation.

One elementary teacher offered a powerful illustration of how using the cloud can optimize the feedback process:

| saw the future of teaching the other day where | conference from my table, and it was almost a wireless kind of
distance at class work. Every group was working and | was just flipping back and forth to all their pages and comment-
ing where | thought they needed to work and improve and how they could add in questions—when they put up a note,
questions for them to think about. So | conference with all five groups simultaneously. So I thought it was quite amazing.
But it was so easy, the conferencing aspect.

The quick turn-around of teacher assessments that the cloud made possible was appreciated by several teachers. They saw
immediacy of feedback as vital to engaging students in meaningful revision and critical reflection.

Two years ago a student would hand in a paper copy to the teacher-librarian; so she would have 120 Grade 9 projects
to mark. And it would take two weeks to get them back. And by then the kids could have been finished or they're so
frustrated because it’s taken so long. So now she’s watching and commenting as it’s happening. And getting that quick
formative assessment to a student is where they're going really learn to grow and develop their own skills. If the assess-
ment happens two weeks later the kid has moved on.
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One day an English class had come down to the library and the teacher was sitting with a Chromebook and she was
editing the kids" work as they were sitting on the computers typing it up. And she said, It’s great because | add a
comment and then | see the kid make the change!” And she said, ‘| never see that.’

The cloud made it easy to share a commented document with a class, or have the whole class provide real-time feedback
through the cloud on a publicly displayed student document—practices a few teachers had started exploring, both to model
descriptive feedback practices and to make students aware of common writing errors to avoid. A few teachers had also begun
providing specific descriptive feedback to students on the quality of the peer edits they were making on others’ documents,
and on how appropriately students were taking advantage of the peer feedback they received in subsequent edits of their own
documents. The Google Docs software can automatically notify teachers when students have made some form of response
to their comments; teachers find this feature makes ongoing document assessment dialogues with students far easier to
manage.

It's nice because when they hit the “resolve” or “add” or “reply” buttons for my comment, | know then to go in and check
it out and see what's been done or changed. | know at least theyve read the comment long enough to hit the resolve
button. Before it would be “Here’s your essay, I'd really like you to fix it”, and they bring it back in. They have maybe
fixed the citations piece and that was the only piece they fixed despite the 30 other problems noted.

As with peer edits, teachers can easily track students’ editing actions in response to their own feedback, a function that
teachers found to be a real aid in student assessment. “One of the great things about descriptive feedback [on the cloud]

is not just that | can provide that feedback, but that | can see how the child has changed what they've done based on my
comments”, one teacher remarked. The feedback is never lost and can be returned to later, and the teacher is not forced to
track it separately in a daybook or tracking sheet. Teachers noted that students were more likely to act on suggested revisions
when they were embedded in their documents “because the kids see that comment sitting there staring at them while they
work on it”.

Teachers’ editing feedback given to students over the cloud became a model for the students themselves to use when doing
peer editing. After she had been peer editing for a few weeks, one elementary teacher noted that her students’ peer editing
comments “were mimicking mine and it was like 23 little teachers saying exactly the same thing”.

High engagement when using the cloud
reduced time spent dealing with off-task behaviour
and other class management iSsues.

A few teachers had begun using Google Forms to present short quizzes at the end of a class or lesson to assess learning of
main concepts, and to diagnose prior knowledge before beginning a unit to assist with unit planning. One mentioned that
her colleagues had begun using Flubaroo, a Google app that automated quiz marking and the emailing of those marks to
students.

A science teacher found storing lab reports on the cloud brought significant benefits when it came time for him to asses
them: it speeded things up because he could type comments more quickly that he could write them, but more importantly
when a large portion of his students were making the same mistake he could write up a corrective explanation that he would
then “stamp” via shortcut keys into all of the offending documents at the appropriate location; in the past, he said, he would
have handwritten a less helpful “not correct” on the report.
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Time is a commodity that teachers value greatly, and those interviewed were universally appreciative of the ways in which
using the cloud made more of it available to them by introducing certain efficiencies into everyday classroom tasks and
generally keeping them better organized. High on the list of time-saving benefits was a great reduction in or even complete
elimination of the need to photocopy and distribute paper resources of varying types: assignment sheets, project rubrics,
curriculum materials, and even quizzes. The organizing of resources and student work into digital folders within Drive

made possible much more efficient storage and retrieval of materials, and their accessibility from any location with Internet
access without the need to lug around piles of paper was seen as a great boon, increasing the efficiency of class preparation
and marking. Sharing materials with classes or colleagues became an almost-instantaneous process. Students, who would
lose working papers or pen drives regularly (or claim to have done so as an excuse for not turning in work), were no longer
exposed to that risk (or had that excuse). And while a number of teachers did find (especially initially) that the more frequent
formative assessments that they engaged in when using the cloud consumed additional time, some learned to take advantage
of peer editing to reduce this burden:

Right now we're working on published books and it’s so time consuming to read all this, but that’s when | had to get a
little smarter and, “you need to share with others; they need to do more proof reading, it can't just be solely on me.”

Some teachers noted that units did not take as
long to teach, and content did not take as long to
deliver, partly because students’” high engagement
when using the cloud reduced time spent dealing
with off-task behaviour and other class manage-
ment issues, and partly because “students are
teaching themselves more”. With a shift to more
student-directed and collaborative teaching, a few
teachers noticed that their teaching burdens were
reduced:

When | have a Google form [that students are
using] or when | have them collaborating | just
stand and watch. | don’t have to do anything. |
don't have to talk; they're doing all the talking
in the sense they're doing all the typing; they're
sharing. Even when the whole class collaborates
with me, it'’s not just my voice; it's everybody’s
voice up there, then it's a huge, nice discussion
that's happening.

Other administrative efficiencies were also noticed: “I used to have to have lists of who had handed in papers and assign-
ments. Now it’s all there.” When teachers were absent for a few days it made communicating with students to guide their
work far easier. Teachers who had created class web sites in Google Sites and/or were using Google Calendar shared with their
class found these resources very helpful in keeping their students up to date on readings, assignments, tests, and homework
requirements. This proved especially valuable for students who were or had been absent, as it saved teachers time that would
have otherwise been spent getting them caught up with the class. Coordinating student work assignments with supporting
staff was also made easier:

We may be in the middle of something and | think “You know what, Sarah needs to go be in a smaller room for some
more direct instruction”. Qur resource teacher in the Student Success Centre happens to be an old French teacher so | can
easily go on to the cloud, | can share whatever we're doing with her, send her a quick e-mail and say, “Sarah is on her
way; this is what we're working on.” So she has a copy when Sarah gets there. In the two minutes it takes Sarah to walk
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down there, that teacher has already got the document that we're working on.

The convenience of having access to a broad range of tools under one common file system and platform, with only one
sign-in required, was seen as a significant advantage, as students had less complexity to deal with and did not need to keep
track of multiple IDs and passwords. It also removed barriers to embedding media in presentations and documents; YouTube
videos for example could be readily embedded in presentations as both were part of Google’s cloud platform (although not all
schools allowed students access to YouTube). Student presentations could be run through much more efficiently as startup
times were greatly reduced due to the instant accessibility of Google Presentation files. Finally, for most teachers, marking
digitally-based work was more efficient than marking paper copies, because they could type faster than they could write, and
could return work instantly—work that could not be lost.

Cloud use was seen to increase the amount
of teacher collaboration significantly.

Interacting with colleagues and parents. Cloud use was seen to increase the amount of teacher collaboration significantly,
both because of the new functionalities the cloud itself provided for facilitating collective reflection, collaboration, and
sharing, and because the tasks of learning to use the cloud and how to exploit its educational potential were made easier and
more comfortable for most teachers when undertaken with the collaboration and support of colleagues. Teachers frequently
relied on knowledgeable in-school colleagues and/or co-participants in cloud professional development sessions they had
attended for technical and operational support. They often supported each other in experimenting with new teaching
strategies, and in some schools co-developed lessons and assignments.

If there’s something that | don't know how to do, we have such a connection of peers we can talk to, | can ask anybody
that | went through training with. | can go on Twitter. | can talk to the teachers; Bill [district digital literacy administra-
tor]; and others, and | can find out for people, so there’s a network.

While some of this collaboration was done in face-to-face meetings, much if not most of it transpired through the cloud,
which made it easy to share, comment on, and update documents such as lesson plans and assignments, and to collaborate
at times and in locations that were most suitable, often asynchronously—a major advantage given conflicting schedules
which often made real-time teacher meetings of any length very difficult. Some teachers found these collaborations important
not simply because they addressed immediate operational and planning concerns but because they built new practices of
professional cooperation that encouraged continued innovation and learning.

9: Does having that kind of peer-to-peer support encourage you in bringing these innovations forward and working with
them?

T: Absolutely, yeah. It's kind of like being accountable to each other without really being accountable. Like | want to see
what she’s doing so that | incorporate it and | want to share what I'm doing, so | have somebody to tell, “Hey! This is
what | did and this is how it worked really well”. Or ask “Hey, I really don't know how to do this can somebody please
help me?”

As mentioned earlier, using the cloud, resource teachers could easily collaborate with classroom teachers in providing
individualized support for students with IEPs. Teachers reduced duplication of effort by collaborating through the cloud in
the development of units and assignments. A few teachers were part of external Google Circles and Google Communities in
which they shared practices and lesson ideas. More formal channels of collaboration, for example school district Professional
Learning Communities, were using Google Sites as a platform for sharing meeting minutes and collaboratively developing

h




Bringing the Cloud into the Classroom Teacher Focus Groups

resource documents. Administrations at several schools were using the cloud to make current versions of key curriculum
and resource documents readily available to staff, and placing the school calendar into Google Calendar which all teachers
could then use as a template for class calendars, making it much easier to avoid scheduling conflicts. Teacher surveys were
run using Google Forms, and resources like computer labs booked and meeting agendas and other administrative documents
distributed school-wide through the cloud.

Many of the teachers interviewed who were more experienced and

| earnin g3 bout the new advanced in cloud use (primarily in the Upper Grand district) were
taking a leadership role in their collaborations with peers, offering
{00 | S an d d eve | 0 p In g new considerable informal (and occasionally formal workshop) support
, . to other teachers in their schools just learning about the cloud.
ideas for a PP | ying them One teacher, for example, had created a series of PDF documents

d : d " consisting of series of screenshots delineating some basic cloud
was rewarain 9 and excitn Q - operations such as converting and uploading PowerPoint presenta-

tions to the cloud.

Teachers encouraged their students to share their cloud logins with their parents so that parents could view student work and
the comments that teachers were making on it; however a few teachers found that most of their students were reluctant to
do so. Certain teachers had made parents aware of class web sites they had created with Google Sites, where assignments,
homework, upcoming tests, and important dates and deadlines could be accessed. These sites usually incorporated a Google
class calendar. Teachers felt that by providing parents with more detailed and timely information about work expectations,
parents would be in a much better position to monitor and guide their child’s efforts, which would foster greater student
accountability. While parents often expressed their appreciation for being given access to this information, the teachers had
no way of knowing the precise extent to which they took advantage of it.

TEACHER MOTIVATION

Many of the teachers interviewed spoke of the increased engagement and excitement that their learning about and use of

the cloud had brought to their experience of teaching. The reasons offered were various. A few attributed it to the increased
student engagement they witnessed and the more sustained interactions with students they experienced. Two stated that
learning about the new tools and developing new ideas for applying them was rewarding and exciting, and several mentioned
that they would not want to go back to the “old way” of doing things. A few saw the use of the cloud challenging some of
their habitual practices in ways that advanced them professionally.

When it comes to my teaching style I'm very much like teacher directed. That's how | operate and it’s what I'm used to;
it's what I'm comfortable with. And so | think part of learning to work with these cloud apps is challenging ourselves,
because as educators we should also be challenging ourselves to be better. That's probably the biggest area that | need
to work on is not always knowing what the outcome will be.... It's harder for me to just let it go and not know what they
might come up with and not know where they might go with it and what questions they might have, because then | feel
like | might not know the answers to those questions. And so it’s being okay to let them do that,

The teachers’ commitment to employing the cloud in teaching was indirectly evidenced in their unprompted recounting

of their plans for its application in the upcoming school year. Many of them had already thought through how they would
expand their use of the cloud and make it more effective in 2013-2014, and those expecting equipment upgrades were eagerly
awaiting their arrival.
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CLOUD LIMITATIONS AND BARRIERS TO USE

While teachers were largely positive about their experiences working with the cloud, some did encounter problems, limita-
tions, or barriers to effective usage. As mentioned earlier, limited hardware access and wireless networking shortfalls were
use the most commonly cited constraints, substantially limiting cloud use by many of the teachers interviewed. (These
technology constraints were fairly widespread, but were most prevalent in the Upper Grand district. Schools in that district
had been informed of plans to provide more Chromebook class sets and expand and improve wireless access district-wide
by September.) A majority of teachers reported at least occasional problems logging in to or maintaining reliable, non-laggy
connections with Google Drive. Attempts to log in 25 or more computers simultaneously often resulted in long delays,
with it taking 10 or more minutes to get everyone connected; one teacher reported that his class got “booted out™ of the
York Region cloud twice in a 6 week period when all his students were trying to log in. Several teachers had Google Drive
and Docs go offline a few times, making document work and sharing impossible. While these events were infrequent, other
impediments were more common. Slow and unreliable networking speeds meant teachers could not stream videos to their
classes in real time, but would have to download or locally cache them in advance. Several teachers indicated that printing
could be either inconvenient (if the printer was many rooms away) or unworkable (when desired document formatting was
lost). Most teachers using iPads encountered recurrent issues in getting them to connect properly to the cloud; students
using iPads might not be able to receive or send documents as their institutional Gmail accounts would not be accessible
and using Drive for sharing did not work reliably either. Teachers noticed how these frustrations impacted their students and
tempered their own enthusiasm.

Kids are doing great work and to have such a little thing throw your class off track is so disheartening. So I've had the
same thing where 've had students working on a document collaboratively and it overwhelmed the system and just shut
down.

Another barrier that several teachers found frustrating was a failure on the part of the districts in which they worked to
update certain computer disk images with the appropriate software needed for accessing the cloud. Only the current Chrome
browser provided smooth and full access to Google cloud features and applications, but computers in teacher preparation
rooms, which sometimes had not been updated for years, either did not have this browser installed or had very old versions
that were not fully compatible with the cloud. As a result teachers could not use these stations during their prep time. Some
of these locations had no wireless service either so teachers could not use personal laptops for access. There was broad
agreement expressed by a group of York Region elementary teachers when one of them commented that “We're being taught
and we are implementing all of this but the technology that we have at our school and we have available to us can’t support
the software and the platforms we're being shown and taught how to use.”

Access is very much | think probably the biggest challenge for all of us. I think if we all had access there’s so many
things collaboratively that we could discuss and do, really interesting things, but we don't have access to do those
things.

The introduction of BYOD policies and the resultant influx of mobile devices brought with it several issues. In one district,
separate mobile login IDs and passwords differing from those used for laptop cloud access were required, which led to
student confusion and wasted time. In addition, mobile devices (including iPads) did not integrate as smoothly into the
cloud. Students could view but not create or edit Google Presentations from them which was seen as a major drawback,
since presentation creation was a very common learning activity in cloud-enabled classrooms. Having many students using
mobile devices to access the cloud simultaneously was reported to result in unreliable performance that caused students to
give up their use.

[ tried to use a cloud-based tool the other day and at the beginning of the presentation 16 students were interacting with

(o




Bringing the Cloud into the Classroom Teacher Focus Groups

it using mobile devices and it was awesome. By the time we finished seven were left because it was so laggy. Students
were saying “it’s not working.” And they’re so used to things happening fairly quickly so if | have to tell them, “Oh, just
wait two minutes for it to refresh from this slide to this slide” they're saying, “Oh, forget it; why am | doing this?”

The teacher cloud storage maximum of five gigabytes instituted in the Upper Grand district was found too restrictive by a
few teachers. One discussed how it limited his teaching options by constricting the resources he could share with his classes.
This same teacher thought the district’s policy of disallowing the purchase of Google apps for classroom use was counterpro-
ductive as there were applications he had found that he thought would be of value but could not get.

Access is ... probably the biggest challenge for all of us.

A few teachers contended that any push to fully infuse cloud use in teaching will require that a highly reliable ICT infrastruc-
ture be in place if it is to succeed. Having to always be ready with alternative plans in case the technology fails imposes an
additional workload on teachers that it was thought most teachers will not accept.

But that day when the Board servers went down—my lessons are now pretty much entirely based online. | don’t know
what we're going to do right now, so it’s really hard when we're being told “technology, technology, technology”, and
then we can't rely on the technology to be there for us. So you have to kind of take a second and always have a backup
plan because it's not reliable right now.

All our lessons are so much tech-based, and one day if you don't have it or one time when we don't have it, we're
thrown off—how do we start our lesson, because everything was around it. Even a YouTube clip, if you're not able to
show it as a starting activation piece, it throws us off.

The biggest issue if they want us to use technology and they want us to use the bandwidth stuff we have to have
adequate bandwidth because if it doesn't it's just going to fall apart.

Inequitable student access to technology was a concern for several teachers and one that constrained their cloud use on
occasion. A few teachers pointed out that not all of their students had access from home, and that while many students
bring their own devices into the classroom, there are often occasions where everyone in the class does not have access to the
cloud at a time when sharing devices may not be the most pedagogically optimal strategy.

The ease of access and ready communication that the cloud supported, when combined with student expectations of
“always-on” teacher support, created problems for some teachers, who did not want their personal time impinged upon:

The expectation from students is that “Oh, you're always around. You can always help me out or you can give me
feedback” or whatever. And then if I'm going away for the weekend | feel like bad if | can't get a hold of my students.
That'’s the part | don't like is | don't like feeling like | have a responsibility to them on the weekends or at nights.

Several software issues were raised by one or more teachers. Students working with assistive software like the Kurzweil and
Dragon speech to text tools were thought to be put at a disadvantage as these tools were not integrated with the cloud, so
files produced in them had to be first converted to an acceptable format and then manually uploaded to the cloud. “By the
time [these students] have done that, the class conversation has already moved on”, the special education teacher remarked.
Teachers had been having students use the chat feature in Google Docs to dialogue with other students who had editing
rights on a working document in order to facilitate collaboration in that work, but a recent change by Google had disabled

that option:
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They recently changed the chat feature within Google Docs so that it's part of the overall chat feature, which we had
turned off in our Board because students could chat with anyone anywhere. So now our options are that they can't chat
at all within the document which was one of the strengths of the program, or they can use Google Call to chat, which in
terms of the security and safety of our kids we don't want them to use.

A teacher had set up her class to use Google Groups for small group work but was not allowed to proceed because her
district had not established a secured use mode for it. A math teacher noted the inability of Google Docs to handle mathe-
matical symbols easily, making its use in that subject area very limited:

You can't use it as a tablet where students are able to write mathematics and speak in mathematical language, because
you can only type with keys. And so being able to do some type of independent task where they're demonstrating their
learning in terms of mathematics, it’s not easy to do; you can't do it through Google Docs.

One teacher indicated that the use of video recording in student projects brought with it issues around parental permissions
and maintaining privacy. Parental understanding and agreement had to be fostered, and techniques for blurring out faces in
videos applied.

Marking by hand was preferred by one teacher because she found the necessity to use both the mouse and the keyboard
when commenting in Google Docs slowed down the process too much. Another mentioned that a shortcut key was needed
to close off a comment so that the mouse was not needed.

CLOUD USE. STUDENT IMPACTS

The two most commonly observed changes in student behaviour and outcome that teachers attributed to the introduction of
the cloud into the classroom were large and broad gains in student engagement and persistence in learning, and substantial
increases in the degree and quality of student collaboration with their peers.

Student Engagement

Marked improvements in students’ ability to focus and stay on-task were noted by nearly every teacher when students were
working with cloud technologies of varying types. Behavioural issues largely vanished from sight (although a couple of
teachers did indicate that they had a few students who were inclined to use hardware for purely social rather than educational
ends). Students at all levels of learning ability were found to be equally engaged. And this greater engagement did not appear
to be a short-term novelty effect, as teachers who had been using the cloud since the fall found no fall-off in student motiva-
tion over that time.

My students’ engagement has lasted and the cloud has
engaged the students who | thought were un-engageable.

S tu d ent S‘ | earn | N 9 b eECame Like lower students who completely copped out at any sign

of something that was difficult. And | feel it’s consistent

More se | f_ d | recte d an d act | Ve among all tasks just as long as we have that technology use

as well as collaborative use which is what they like, because

as th BV too k th e | N | t | ative to it's that extra support. They're not alone in this; that's when

they have the most fear | find in doing the task.
explore and find answers.

I've had Chromebooks since [ think early October and the
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engagement is what | would say is a remarkable feature. And | have a woman who comes into all our Grade 7s &

8s as a coach. She says it's quite notable going to different schools and then coming into my room that they're always

engaged, every single one of them. The students who are low — | got a boy who was at a PM Level 20 who is now . . .
oh he’s getting close to 30. So those sorts of changes are remarkable, because in the previous years when I've had these
students in Grade 7, to move them two levels and I'll be working like crazy having them read to me every day.

Increased engagement demonstrated itself in numerous ways. Students’ learning became more self-directed and active

as they took the initiative to explore and find answers both on their own and in collaboration with peers. With the cloud
available, it became easier for teachers to take advantage of teachable moments, letting students seek answers to arising
questions in real time rather than feeding them the answers. A few teachers noted that their teaching just naturally became
more student-driven as student passivity was greatly reduced.

As much as you try to do a student-centred classroom before [using the cloud], you have a lot of kids there who aren't
really driven. “Hmm, I don’t know how to do it, I'm out of here.” But using the cloud gets them more engaged, it creates
that interest to keep everybody there and ensure it’s more of a student-driven environment; they take more ownership
and responsibility for their learning.

Teachers found students expressing (or demonstrating less
directly) a greater sense of accomplishment in the work they had
done with the cloud. Students were widely reported to be more
accountable for their work, as evidenced by their better on-time
submission rates and their more proactive behaviour in contacting
their teachers by email any time questions or problems with their
work developed. Students would actively seek feedback and help
from their teachers through email on evenings and weekends,
and most teachers would respond to these requests outside of
class time, which stimulated higher levels of student engagement.
“Students are more engaged because they know I'm around

and accessible” was how one teacher expressed it. The general
willingness of most teachers to respond in off-hours seemed to
reduce student frustration and resultant passivity.

[ 'was surprised just at the number of students that were excited
about and it has definitely changed how quickly they submit
something to me for feedback; whereas before | would be chasing
around six to eight students, “Where is it. Where is it? Where is
it,” and | would get an excuse. I'm not getting that.... I'm getting
the work submitted and they're almost excited about it. “I submit-
ted it to you last night, did you get it?” | never had that before.

The act of consciously sharing work through the cloud was seen to foster in students a greater sense of responsibility for their
efforts:

A student’s paper journal is shared with me, and | can access that paper journal at any point, but the fact that theyve
clicked on “share” [for the cloud based journal] and they put in my e-mail address, that's something. Theyve taken that
extra step and now they know | have constant access to that, and then I'm able to share that with parents or guardians
or whoever may be. There is an extra sense of accountability then that wasn't there before with that thing that was in
their desk.
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Students became more engaged in the new forms of dialogue the cloud enabled. Online discussions were often more fruitful
and inclusive than face to face oral discussions. Students were not hesitant to dialogue online, provide peer feedback, and
express and react to opinions. They were generally more responsive to editing suggestions from both teachers and peers
made through the cloud, making recommended changes instead of ignoring problems in their work.

A few secondary teachers remarked that female students who would
, , . hesitate to talk in a mixed gender class were more willing to contribute to
Online diSCUSSIONS WEI8 discussions and collaborative work and to demonstrate leadership when
Ofte N more ]CFU IJUCU | an d working in the cloud. This greater level of participation was even more
widely seen with students who were highly introverted or had language
i ' or other learning difficulties. “These students are more relaxed and
inc | USIve th an fa ce to comfortable at the keyboard—they feel it’s a safer place to share, they are
fa Ce ora | d | cgliss | ons not afraid to put their voice out there.” Maintaining student anonymity
also led to greater participation and engagement in discussion; one teacher
took advantage of this to pair up students for anonymous cloud-based
collaboration who would have otherwise never worked together effectively.
Students who were reluctant to ask questions in front of the class due to embarrassment were found to much more fre-
quently raise these questions with their teacher through the cloud.

Students with access to Chromebooks in their classroom would constantly seek them out. Teachers reported students
coming into class earlier to work with them, and wanting to keep on them through break periods. One secondary teacher
stated “They don't think of it as work when they’re on the Chromebook”. A few elementary teachers recounted incidents
of students who enjoyed the process of doing a web site or presentation project so much that they went on to build sites or
presentations of their own to share with peers and parents on topics of personal interest.

Most students were excited by the opportunity the cloud gave them to easily incorporate different media, especially video,
into their work.

Teacher I: They were doing magazine articles. So they asked, “Can we put it in a video?” And | said, “No. It's a maga-
zine article. Think about what that looks like. You need your picture, your captions, [and] your story.” And | went home
that night and I'm reading my online magazines, there were the videos in there, and | went: “Oh”. The next day [ said,
“Okay, | was thinking old school; you can put in one video.”

Teacher 2: And they want to. They want to put all that in. That's where [ think they retain more information, because
we're not just giving them one very structured, very boring type of way to explain what they know or show what they
know.

Teacher 3: They like visual. They don't like textbook and paper. When they see things up on the screen whether it be
their own screen in front of them, they're engaged.

Teachers proffered a number of reasons as to why working with the cloud engaged students to such a great degree, among
them: its affordances for the use of multiple media in the learning process; the greater capacity it gave students to present
their knowledge in more “grown-up” and attractive ways; the greater amount of collaboration it engendered; and the broader
range of communicative and expressive options it offered students.

[ think they feel like they have more ownership because |'ve opened up their opportunities based on the technology. It
doesn't have to be an essay. You can choose to do this as a presentation, you can choose to do this as a Podcast, you
can choose to do this however you want, it's made that engagement a little bit more authentic; it's what they want to do.
So I think that did increase engagement a fair bit. And | think even the idea of collaboration—"You can work with the
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group on this, you can bounce ideas off each other and that's okay, that’s not cheating”, allowed a little bit more buy-in
to some extent.

What is very likely a fundamental reason for students’ greater engagement was cogently expressed by one secondary teacher:

This technology is an integrated part of their life that has been around them all the time. It would almost be like if you
were used to working with pens and pencils and all kinds of modern things and you suddenly walk through the school
doors and your teacher handed you a slate and a piece of chalk. You'd be asking "What is this!” Well for years I've seen
that frustration on my students’ faces because they walk through the doors and their school world is way, way, way
behind where their world is. And so, you lose them the second they walk through the door, whereas starting to use this,
these are relevant useful parts of their life and suddenly when you integrate those two worlds you start to see school
becoming a lot more alive. My students | feel can’t stop playing with their iPhones, Blackberries, things like that. And if |
suddenly make that a tool for my lesson, suddenly the other parts that they were using it for before disappear and they're
using it for the purpose I've given them.

Student Collaboration

Cloud use not only increased the amount of collaborative work students engaged in, it had (over varying periods of time)
led to noticeable improvements in many students’ collaborative skills. Evidence of more substantive and reflective student
interaction was seen in students’ written comments on shared documents and in the real-time chat that took place in much
cloud-based collaboration.

[Students] are learning the language of how they should be talking or commenting rather than shutting people off ver-
bally and saying no and then shoving their stuff in front of them. They're learning how to word their comments. | think
that brings a lot of respect in working collaboratively among themselves. They are good listeners too. They are becoming
really active listeners because now they're listening so that they can comment. Not listening just for the sake of listening.
They know that if they're listening to something they could argue it; they could comment on it, so they're becoming more
active in listening.

Seeing others’ ideas and work much more frequently and consequently realizing that their own efforts were of comparable
quality encouraged many otherwise reluctant students to share and discuss their own ideas and work.

[Cloud use] led to noticeable improvements
in many students’ collaborative skills.

One teacher summed up her experience with both small-group and whole-class cloud-based collaboration as follows:

It was a feeling of everybody being able to contribute to it. And at the end of it, | didn't feel it was me who told [my stu-
dents] “Do it" it was not my idea. These pros and cons in the debate were not coming from me. Everybody in the class
came up with these, so it was more than collaboration, it was a feeling that we did it as a class. It was not individuals,
or it was not me who told them to do it in a certain way. | did not feed their minds with certain ideas. It all came from
them. So it's just that good feeling that we did it together, which is different from teacher directed teaching.
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As mentioned earlier, teachers recounted a number of instances in which students who had previously been largely incapable
of meaningful collaboration became active contributors in cloud-based working groups. If all students had their own com-
puters, it was easier for those normally reticent to begin to participate. But even when computers had to be shared, a gradual
shift to greater equity in group participation was sometimes observed:

When [ started it was more there was one leader in a group

S tu d ents were d emonst I’ati N g doing most of the work, but it isn't that way anymore. Now
- they're all contributing. One person is typing but they're all
g reater a b | | | W to se | f_ re g u | ate: contributing. And the leader will say, “Well | think . . .” And

assuming mare responsibility 7Y et boywiilsay. ou know. fmwordering i
](O rmaonitarin g th eir p 0 g ress, The fact that students now had remote access to their class
rey | S | n g Wor k} an d com p | P tl n g materials and documents through the cloud from home or

elsewhere was seen by most teachers to have had a major

tasks on schedule with less impact on both levels of collaboration and on students’
. . willingness to pursue their learning outside the classroom.
teacher intervention. Homework completion rates went up, in a few cases reaching

100%. Collaborative work outside the classroom increased as

it became possible for students connecting from different loca-
tions to collaborate in real time; or alternatively students would contribute to common project documents at different times.
Students with SEA equipment provided by the school district, which could not be brought home, now had access through
assistive Google apps to some of the same assistive functionality they enjoyed in the classroom and so were better enabled to
do homework. Remote access also eased the logistical issues associated with keeping students who were absent for extended
periods working parallel with the class so as not to fall behind; parents appreciated that their child could stay current in their
work while on extended trips, and co-op and alternative education teachers valued it for monitoring and guiding students
who because of their programs were not seen as frequently in person.

Other 21st Century Learning Skills

Several other important 2Ist century student learning skills showed some evidence of development with cloud use. The
majority of teachers thought their students were demonstrating greater ability to self-regulate, assuming more responsibility
for monitoring their progress, revising work, and completing tasks on schedule with less teacher intervention.

There is more self-regulation. | think if we're looking in terms of learning skills there’s definitely more self-regulation
and an ability to take initiative. They're more inclined to monitor their own work and be able to stay on task. Because
they're excited about it and because they can do things much more readily through their fingertips they're a lot more
accountable.

Some part of this gain appeared to be a natural consequence of their increased engagement, part due to more peer collabora-
tion, and part due to teachers providing students with greater opportunities to practise and develop self-management skills by
shifting to a more student-directed teaching mode.

I did a project-based learning type thing where the kids were in groups and they each had to study an ‘ism’ from the
19th century and each group had a different ‘ism’. And | said, “You've got a week to do this. And I'm not going to talk to
you for the next week as a class. You've got the tools, you've got the stuff.” And for the first two days they didn't believe
me. And | said, “Okay, this is the end of day two. You've got three more days and then you're presenting this to the class.
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Go!” And that third day they all kind of freaked out. So it did make them more accountable and it did make them sort
of buckled down eventually . . . “We need to get this done because she’s not going to lead us through it. She is not going
to ask us the questions; we have to formulate the questions. We have to put them on here, we have to answer them; we
have to do all that stuff.” So how much of that is philosophical and how much of that is tech-based? | think that the phil-
osophical change and the pedagogical change is happening because the tech is available. So | think they’re connected.

A few teachers expressed some surprise at the level of self-direction their students achieved when using the cloud, and this in
turn encouraged them to expand their use of student-directed teaching strategies:

I've watched them do it. And | can see that they appreciate that and that they are able to work in that way. | mean
they're Grade 9s, too. | wouldn't have thought that off the top that that would be something that they would be able to
do without a lot of my direction.

Several teachers noted that they found students not only retained knowledge better but were able to apply it in other con-
texts more effectively. One example was cited by a teacher who when leading a discussion about the labour action related to
a recent Bangladesh factory disaster asked his students what it reminded them of, and a few tied it to the Winnipeg General
Strike studied earlier in the year. “That never would have happened before,” the teacher said. Here again both cloud use and a
more student-centred pedagogy appeared to have a role in enhancing retention and transfer. Speaking to the pedagogy, one
teacher stated “My students are making connections because their learning is inquiry-based. They're actually making connec-
tions to their own life. Theyre not just saying, ‘Oh yeah | have to remember the five themes of geography and they go in this
order and here is an acronym for them.””

The utilization of “jigsaw” collaborative teaching methods, in which students first gathered information either autonomously
or in small groups and then collectively integrated it through whole-class discussion and document creation, was seen by
several teachers to have enhanced students’ ability to integrate knowledge as well as to analyze and critically reflect on
different perspectives. One elementary teacher pointed to great gains in her students’ capacity to take a point of view and
argue coherently for it. Another discussed her success at encouraging her students to communicate their thinking effectively
in order to foster valuable critical discussion:

Because of the collaborative nature of the cloud tools I'm really trying to get them to show their thinking and then ques-
tion each other’s thinking which | think is the step towards that critical thinking piece. So I've really been working at that
and it happens with their blogs; it happens with their collaborative documents; it happens with whatever they're doing.
Because I'm asking them to put their thought process out there, it allows everybody — their peers and me to comment on
that and say, so did you think of it this way or why did you think that.

Growth in critical thinking skills was only noted by about half of the teachers. A number of teachers felt that they had not
been using the cloud long enough to make an informed assessment of its impact on student thinking skills, and a few others
had seen no changes.

| set up scaffolding to facilitate critical thought but really, it’s just like scaffolding set up around the house, you don't even
notice any improvements on the house; it’s just stuff set up. And [ feel as though my scaffolding hasn't scaffolded what |
thought it was actually going to do.

There was a similar mixed response to enquiries about the effects of cloud use on students’ development of research skills.

A majority indicated that with some teaching, modeling, and coaching, students had advanced in their ability to seek out
and access higher quality sources of information, moving beyond Wikipedia and other first-line sources. Supervision was still
called for in order to guide and redirect students when needed. When students were working in class time, remote monitor-
ing through the cloud made it possible for teachers to have a near-real-time awareness of the status of their students’ research
efforts so they were able to intervene in a timelier manner as needed. But several secondary teachers thought that many
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students were “lazy” in the way they approached online research, and were too unfocussed in their efforts. One of these
teachers provided an example of this behaviour in one of her secondary classes:

I gave [my class] a whole period in the computer lab to research the Shakespearian authorship question; the next period
they were going to write four paragraphs taking a position [on this] and they still didn't have a position. Because they
weren't reading with the intent to come up with a position even though they knew at the outset that that’s what they
were supposed to do. They were just kind of taking in the information but not really considering what they were taking
in.

One element of research skill did show consistent improvement—the ability to design, conduct, and analyze small surveys,
in large part due to the affordances for surveying provided by Google Forms. This application, by eliminating the need for
students to focus (typically painfully) on the mechanics of setting up survey results tables and graphing the survey results,
gave teachers more time to work with students on the conceptual elements of survey design and analysis. In combination
with reduced levels of student frustration and resistance, this added attention led to higher quality survey work and deeper
data analysis in several classes.

Growth in certain digital literacy skills was reported as widespread, particularly for those skills relating to software and hard-
ware operational facility and their effective application to work tasks. Students constantly experimented with cloud software
and sought out new tools; as mentioned earlier, teachers reported many instances of students having learned operational
skills that they themselves had not learned, and often took advantage of this by having these students share new procedures
and discovered program features with the class. In one instance, for example, a teacher was conducting a remote class over
Adobe Connect and mentioned that she wished she could add a voiceover to the presentation she was giving; a student said
he knew how to do that and demonstrated the procedure to the whole class. In another class, elementary students began
using the Google chat function to dialogue about collaborative work being done in Google Docs without the chat feature
even being introduced by their teacher.

Most teachers at both the elementary and secondary levels were less sanguine about the state of student knowledge and skill
relating to other aspects of digital literacy, such as being aware of the public nature of online social spaces and the perma-
nency of their digital footprints, and understanding (and respecting) intellectual property rights. Digital etiquette often had to
be taught or reviewed. Inappropriate student dialogue did occur in a few classes, but it was very uncommon.

MEETING DIFFERENT NEEDS

Where the cloud made one of its most noticeable impacts was on the experiences and outcomes of those needing the
greatest amount of instructional differentiation, such as students with IEPs or language challenges. Several teachers found
that having access to the cloud led students who were normally unable to participate in conventional classroom activities to
demonstrate different and often unexpected competencies, whether in technology use or new forms of creativity or commu-
nication, giving them a chance to “shine” in class and changing the way they were perceived:

These students may be really low pencil and paper wise or reading wise, but all of a sudden you put technology in front
of them and they become the teachers to the other kids. So they weren't looked at as the low kids anymore or the kids on
IEPs, right? Because all of a sudden they know more than other people and they're eager. So it was nice just to see a little
bit of that power shift.-

It puts a lot of your kids that struggle in school on the same playing field as other kids in the classroom. So they feel
valued and they feel that they have something to offer to the rest of the kids. And they're willing to share their work

because they're proud of themselves.
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The ability of teachers to provide more consistent real-time monitoring of resource students (special education students
withdrawn from class) and provide more immediate feedback through the cloud has resulted in substantial outcome
improvements for some of these students. Several teachers found the quantity of student writing output increased. Assistive
technologies provided by Google apps such as Read and Write and Speaklt made it possible for teachers to provide better
differentiation as it afforded them more time for instruction, since students could use these tools to have text read to them
without a teacher needing to be present.

When all or most of a class was using technology to work on the cloud,
L ' those students with SEAs, who often resisted using their assistive devices
Assistive tec hn O | O g €S in class for fear of being perceived as “dumb”, were much more willing
p rov | d e d by Goo g | e to do, as the stigma of being “different” was largely removed. As a con-
sequence, teachers noted how these students’ confidence was built up,

apps..ma de it PDOSS inle and how they began to collaborate in cloud-based group activities. A few
teachers had seen more contribution in-class from autistic students who

for teachers to prov ide were typically very withdrawn. Students with high social anxiety, oral lan-
guage challenges, or who simply needed more time to respond—students

b etter d | ﬁ erentiation. who rarely put up their hand in class—were willing and able to contribute
to online discussions.

Quality of work. While teachers had trouble being specific about the types of changes they had seen, a large majority did
state that they had found the quality of student work produced was enhanced in some way when the cloud was used. More
creative expression in written work was mentioned by a few teachers. An elementary teacher who had students choose an
online image and then respond in writing to it expressed amazement at the writing that resulted: “the language they used
was incredible”. Another elementary teacher stated that

The depth and the quality of [my students’] work is far superior. And so something that might have required—really

in my mind I'm expecting two sentences, I'll have pages. They'll put it in to their own words. There would be pictures,
diagrams, maps and it’s far more than what | need or wanted but they're excited about it. They're learning and so [ just
let them go. Whereas | might have come in with 10 questions on the same thing, | realize that one good inquiry-based
question will just set them off.

The ease with which students could access and revise their work when it was stored in the cloud, together with increased
amounts of both peer editing and formative feedback from teachers, were all mentioned as reasons for improvements in the
quality of written work and other project components such as presentations.

I'm finding the quality of what kids are producing amazes me sometimes; when you go in and you look at the revision
history on things and see what time they're working on it, and | think “You're Grade 5, you should not be up working
on this at 11:30 at night”, but they're engaged. They want to make a higher quality and because they can access it from
home they're able to get in and do those types of things.

ENHANCING THE CLOUD’S EDUCATIONAL VALUE

The teachers offered a range of suggestions for increasing the educational utility of the cloud. Some were directed at technical
or operational aspects of the Google toolset, others on equipment constraints, but most concerned teacher preparation and
support.

The technical and operational improvements recommended focused on enhancing systems compatibility, ease of use, and
adding desired functionality. Better and more complete integration of iPads into the cloud was sought to address the multiple
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limitations these had as cloud clients. Several teachers wanted the Google chat app modified to permit teacher monitoring of
all in-class chat and to constrain chat participation to those on the class list; without these features, they felt they could not
risk its use. It was suggested that students receive some visual cue alerting them when a shared document had been com-
mented on by a teacher. And when students opened such a document, teachers wanted the students to see the comments
by default instead of having to manually open them, so that students did not miss them. The granularity of control provided
by Google Docs for fine tuning output was considered too limited; one teacher cited the example of positioning images in a
text document, something accomplished easily in Word but not fully achievable in Google Docs.

Most teachers wanted to see better hardware access and would
much prefer to have a full class set of dedicated devices so
students could use them on-demand, as and when needed;

only then did they see students getting the maximum value out
of cloud use. Working in small groups around a shared device
meant sacrificing certain advantages of fully online collaboration,
as one student controlled the inputs, and introverts and those
less verbally articulate were put at a disadvantage in this face to
face setting. Providing each student with their own Chromebook
or laptop was thought to address these limitations, allowing for
more equitable collaboration which could be fully monitored.
Chromebooks were universally considered a far better cost-ben-
efit proposition for equipping schools than either laptop or iPad
acquisition, as students were able to accomplish 95% of what
they could do on a laptop with a Chromebook for one third

of the cost per unit, and Chromebooks had both greater cloud
functionality and better cloud integration than iPads.

The teachers who experienced issues with wireless connectivity (and they were the majority) pressed for stable, reliable, and
high-speed connectivity that would not hinder student access. A few pointed out that most of their colleagues would not
likely persist through the kinds of connectivity challenges that they had gone through; if the problems were not addressed,
scaling up cloud use was likely to fail. A few of the more advanced teachers wanted to see the removal of limiting constraints
placed by district IT departments on available teacher cloud storage space and on the buying of cloud apps for classroom use
(one teacher remarked that he saw his IT department as “the tail wagging the dog”).

Most teachers wanted to see better hardware
access and ... a full class set of dedicated devices
so students could use them on-demand.

There was a near-universal call for the enhancement and expansion of professional learning opportunities around cloud
applications in teaching, both for themselves and for colleagues. More hands-on sessions for school staff were requested, at
lunch and after school. A few teachers recommended more staff meeting time be devoted to getting teachers interested in
using the cloud by running demonstrations and short “how-to” briefings.
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Teacher I: More PD would definitely improve my teaching because then I'm going to be able to see how much more I'm
capable of doing through [the cloud] and what my students are capable of doing through that.

Teacher 2: | was just saying even if we have had two PDs doesn't mean that we know everything. It needs to continue.
Chances are if we are just left to find out and learn on our own we may not learn the right way, and then we're teaching
the kids the wrong things. Or we may completely get disengaged with the process because it's not working; it's frustrat-
ing and then you give up.

There was strong agreement that some of the mandated topics covered in the formal district-wide professional development
days were repetitive or not useful and would be better repurposed to advance cloud integration. Several teachers had strong
views on that subject that are well reflected in one teacher’s comments:

It's very frustrating that the board gives time to watch these movies on what footwear to wear. I'm capable of choosing
my footwear, that's fine. And I've been teaching long enough, but meanwhile they roll out these programs like the cloud

and there’s no implementation, there’s no collaboration. If we taught our classes the way our board runs PD we would
have failed.

The teachers who were more advanced in their cloud use wanted to see differentiated professional development sessions
that included a “next steps” track offering advanced content on specialized educational applications that they could take
advantage of.

In addition to seeking more formal professional development opportunities, teachers talked about needing more time—time
to share ideas and collaborate on resource, lesson, and/or unit development in departmental or divisional groups in their
school; to collaborate across schools; and to seek out and test new cloud applications.

We want our students to collaborate and work together in inquiry-based learning. Why are we teaching 2Ist century
skills but ourselves working under this old medieval paradigm? It makes no sense. Time is the only thing.

It was felt by a number of teachers that the existing networks for sharing ideas and resources related to cloud use were
inadequate. The establishment of online discussion communities within the cloud itself was proposed to foster beneficial
exchanges, mutual support, and resource sharing, to build an effective community of practice around the technology. A
centralized resource bank to share templates and exemplars that demonstrate best practices in cloud use was suggested: “|
don’t want to sit here and try to figure it out, how | will be able to use that [cloud app] in my classroom. | want that part
already done and then I'll focus on the teaching aspect of it.”

SCALING UP CLOUD USE IN SCHOOLS AND DISTRICTS

Teachers saw the task of scaling up cloud use across their schools and district-wide as a major challenge given the lack of
knowledge (and in certain cases active resistance) evident amongst many of their professional colleagues, but they did offer
a wide range of suggestions for facilitating broader implementation. In addition to the most popular recommendation—an
increase in professional learning opportunities of the types discussed in the previous section—better communication to
teachers of upcoming professional development sessions was recommended (in fact, several of those interviewed were not
themselves aware of professional development sessions that were scheduled or had happened in their districts). Running a
small-scale needs assessment survey to determine teacher interests and then customizing professional development session
offerings to those needs was suggested, as was the focusing of development efforts on small clusters of teachers within
schools, so that cluster members can offer mutual support and encouragement and avoid the professional isolation which
can shut down innovation. Leveraging the knowledge of more advanced teachers by providing them with occasional release
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time to provide training and support in their schools was proposed. The running of a weekend “Google carousel” for teachers
using teachers experienced in using the cloud as trainers was suggested as a very low-cost option for training as no release
time funding would be needed. A few teachers who had successfully deployed proficient students to train their colleagues
recommended that as another low-cost solution.

There was a near-universal call for the
enhancement and expansion of professional learning
opportunities around cloud applications.

The provision of online training materials, including short 5 to 10 minute videos offering operational training and classroom
practice exemplars, that are directly tied to district professional learning networks and other online resources teachers are
used to frequenting was proposed. At the hardware level, the provision of ready and reliable cloud access infrastructure
and equipment was considered critical to eliminating teacher and student frustration and promoting success. The diversion
of funds from textbook purchases and course pack duplication to technology acquisition was thought to be one low-cost
approach to help scale up use.

There were certain issues that teachers thought needed attention at the district level. Paramount among these was maintain-
ing continuity of cloud access over grades and schools; ensuring that, for example, a grade 8 student who has had two years
of working in the cloud does not lose cloud access on entering high school and have his work suffer badly as a consequence.
Related to this was a concern for equity of access both within and across schools. The current district deployments of
resources for cloud use was seen as being driven by many inequitable factors such as individual school administrator support,
differing levels of school technology resources, and voluntary teacher buy-in. It was suggested that once a nucleus of strong
users was established at a school who could provide needed support, the cloud should be rolled out school-wide to scale use
as quickly as possible.

Teachers noted that many of their colleagues were wary of committing their time and effort to learn about the cloud due
to their experience with past innovations that had been “fads of the day” and then evaporated. It was recommended that
districts make clear their multi-year commitment to supporting cloud use to ease those concerns.
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BACKGROUND

The students interviewed in Simcoe Muskoka were from the same grade 7 class, as were the grade 8 students interviewed in
York Region. Both were in their first year of using the cloud in class, but the Simcoe Muskoka students had begun work in the
cloud in the fall, while those in York Region had started in late winter. Both groups of students had been using technology
prior to the cloud introduction, primarily for research and document production (text and presentations). The York Region
class had been making use of a class Moodle for distributing curriculum materials, uploading finished work to the teacher, and
distributing marks and comments on student work. The York Region students had some experience using Microsoft Office
applications (Word, Excel, and PowerPoint); the Simcoe Muskoka students had used Macintosh equivalents.

At about the time the cloud was introduced to her students, the Simcoe Muskoka teacher received a set of 10 Chromebooks
for her class. The only other technology access students had in the school was to a set of laptops for one 40 minute period
a week. Several students brought their own iPads to class regularly. The York Region class was equipped with enough
netbooks, iPads, and MacBooks to provide a device for every student. All students interviewed had computers and internet
access at home.

LEARNING TO USE THE CLOUD

Students in both classes reported that most of their learning was done through personal exploration and experimentation
following brief introductions and modeling provided primarily by a digital literacy teacher/coach who co-taught with their
homeroom teacher for a few hours on several occasions. This teacher would show students how the cloud could be used to
accomplish tasks required for their current project or assignment and then facilitate their hands-on exploration of the cloud
tools. The students much preferred this active mode of learning. As one expressed it, “It's boring if you sit there and you
watch the teacher do it and you just kind of want to do it but you can't.” Students would readily help each other and even
the teacher learn new software. Both teachers were willing to have students demonstrate operations and functions they
personally had not mastered to the class; students reported feeling comfortable taking that role. None of the students had
any significant difficulty learning the cloud tools; they found them user-friendly and well designed
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STUDENT USE OF THE CLOUD

Students in both classes used the major cloud applications (Drive, Docs, Forms, Presentation) for the same general purposes,
and their use was embedded in similar pedagogical approaches, although the specifics of their assignments and projects
differed. Both classes made intensive daily use of Google drive and Docs for different forms of creative, persuasive and exposi-
tory writing as well as well as inquiry project research. Google Presentations incorporating images and videos were commonly
employed to demonstrate and communicate project learning; students in both classes created and shared online surveys, and
analyzed and graphed results using Google Forms. Virtually all Language Arts and Social Studies classwork was done in the
cloud, but aside from the survey work in Forms the cloud was not applied to mathematical studies, nor was it used in science
instruction.

There were some notable differences between the classes in patterns of use. The
Simcoe Muskoka class used a broader range of more specialized cloud applications

[ Stu d ent S} fO un d (a difference possibly due to the longer time in which this teacher had been
using the cloud). Students reported the use of Speaklt by some peers to read out
[t h EC | ou d tao ‘ S] student-written text to check spellings and grammar. Google Maps was being used
_ el in a small-group mapping project to geo-locate researched geographical images
user ]CI’I en d | y an d and data. Students had used Google Sites to createpersonal e-portfolios which
well desi gn ed were being added to over the year, and Google Translate was regularly being used

in French lessons. Their project presentations included Vimoe and Youtube videos,
images, and background music.

The York Region class appeared to be in the process of transitioning from a primarily Moodle-centred technology use pattern
to one that incorporated the use of cloud applications. The teacher made use of Google Forms to generate assignment sheets
that students filled in; these were then shared back after being marked. Google Drive was being used to host and share for
peer review documents students were creating for a class digital yearbook. Small groups had collaboratively drafted point-
of-view papers giving different perspectives on a class-chosen topic which were then shared out and commented upon by
other students. The teacher allowed the Google chat feature to be used when students were collaborating to keep the volume
down in the room and permit dialogue with partners without disruptive movement around the room.

OBSERVED CHANGES IN PEDAGOGY

The students thought that there had been three significant shifts in the way their teachers worked with them with the intro-
duction of the cloud. They were engaging in more collaborative pair and small group work than they had before, and most

of this collaboration was being conducted online through the cloud, both in and out of class. They also found themselves

(at the behest of their teachers) both giving and receiving more descriptive feedback from peers at various stages in their
work, again using the sharing and commenting functionality of the cloud for this purpose. Some indicated that their teachers’
feedback had become more detailed and helpful, and they all found the faster turnaround of teacher and peer responses

on the cloud made the feedback they received more useful when revising their work. Finally, they reported that they were
sometimes more actively involved in whole-class learning as their teachers no longer presented information to them while
they sat passively but invited them to add comments and questions to a shared document that was being created or added to
as the teacher talked.
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SHARING THROUGH THE CLOUD

Being able to share documents easily through the cloud with both peers and teacher and being able to access them from any
location were affordances viewed as major cloud advantages by these students. They largely preferred working in pairs or
groups rather than singly as they could then share the workload and learn from others; but done the traditional way, collab-
oration was seen as open to inequity, as certain peers would not do their “fair share” of the work but not have this reflected
in a lower mark. With the cloud this issue was easily resolved, since teachers could review revision histories to determine
relative contributions, and the students were well aware of this. Consequently they were much more comfortable collaborat-
ing with others through the cloud.

Students were very appreciative of the capacity sharing through the cloud gave them to collaborate with fellow students after
hours from home. They would work synchronously with partners on research tasks and document creation, using chat tools
to discuss their work.

OTHER PERCEIVED ADVANTAGES AND LIMITATIONS

Students saw the use of the cloud offering additional advantages over traditional ways of working and using technology.
Google Drive made it possible for them to organize their work effectively and retrieve it quickly. They did not have to concern
themselves with hardware or software compatibility issues when working from home, or with losing their work on misplaced
pen drives. Those using Chromebooks found them convenient to use and fast to start up, log in, and connect to the internet,
and online access was generally reliable. The ease with which students could pursue questions of interest on their own ini-
tiative at a moment’s notice on the internet led them to do more research and uncover more information, and a few students
saw this more thorough research as leading them to create better quality reports and presentations.

The few cloud limitations students encountered were relatively minor. A few software glitches were mentioned, such as
occasional freezeups occurring when dragging images into a Google document. Google had recently dropped its in-document
chat feature, which students had widely used when collaborating, and it was missed. Background music could not be
imported into Google Presentations. Youtube videos were not accessible and could only be run in presentations through the
teacher’s laptop.

STUDENT ENGAGEMENT

Every student interviewed felt that using the cloud made school more interesting and fun, and there appeared to be little
drop-off in enthusiasm for it on the part of those who had been using it for several months. Students required to share
Chromebooks expressed a strong desire for their own dedicated devices.

Several students said they put more effort into the work they did on the cloud, either because it made it easier to do the work
or it made it more fun. Several students felt they were learning more on their own and less from their teacher. One student
remarked on the increased focus and interaction she had seen when students were working as a whole group with the
teacher through the cloud:

When [the teacher is] modeling to us everybody is like paying attention. They're not focusing on something else. They're
looking at the [projected display]; they all have their own computer; they're all contributing to everything.
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SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

In this section, the findings from the teacher focus groups, student interviews, and the teacher survey are integrated and
summarized. The major study findings are each presented in their simplest form in boldface, and then elaborated upon and
tied to supporting evidence in the following discussion.

I Both teachers and students found the Google cloud and cloud applications relatively easy to learn and
work with. Teachers found the cloud organization and structure as well as the Google based applications subsumed
into it well-designed, offering a simple and efficient user interface, and having the functionalities that met most of
their needs. Google Forms and Google Sites were more challenging to use due to their greater complexity, but even
for these apps, less than half of the teachers wanted additional in-service. There were a few anomalies and limitations
encountered in the Google cloud system, particularly when using the cloud with iPads, but these were generally
minor.

Students of all ages readily learned cloud app operations and functionalities, sometimes before their teachers, and
would spontaneously teach each other. They preferred to learn through hands-on exploration and experimentation
supplemented by teacher guidance and modeling rather than by sitting passively through whole-group direct
instruction.

2. The cloud professional learning sessions offered in each district were generally well received. Most
teachers considered these sessions critical for getting them started in using the cloud for teaching. Among the sur-
veyed teachers, there was a stronger consensus about the effectiveness of the sessions for learning to use the cloud
than there was for their value in learning how to integrate the cloud into the curriculum or for developing ongoing
professional collaborations with colleagues around cloud use—but even for these two latter purposes about half of
the teachers found the sessions either quite or very effective.

There was considerable variance between the Upper Grand and York Region in-service sessions in the average extent
to which different pedagogical modes were used. York Region’s professional development sessions made about
half as much use of whole-group presentations, talks, and demonstrations, and incorporated significantly more
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small-group work and scaffolding and coaching by the session leaders. Significantly more York Region teachers found
their sessions to be very effective than Upper Grand teachers (25% vs. 5%), suggesting that small-group, activity
centred learning is likely to be a more fruitful approach to cloud in-service than whole-group presentations and
demonstrations.

Focus group participants thought the proportions of session time devoted to software operation, curriculum integra-
tion, and advanced pedagogies for cloud use were appropriate. The pedagogical design of the sessions, which nearly
always emphasized hands-on exploration supported by session leader modeling and coaching, was frequently praised,
and the teachers valued the time they were given to begin developing plans for integrating cloud use into their units
and lessons (although nearly all of them wanted more of it). Focus group participants were more uniformly positive
than survey respondents about how effectively session leaders brought a focus on the use of advanced teaching/
learning strategies such as inquiry learning and assessment for learning into their sessions. It was generally felt that
the sessions should be conducted over the fall and winter rather than in the spring, by which time planning for the
year was set and teachers had less energy and time for new initiatives. The most experienced and proficient cloud
users lamented the absence of more advanced professional development opportunities tailored to their needs, and a
number of teachers called for more release time to collaborate with colleagues in developing cloud-infused lessons
and units at the departmental or divisional level.

3. Both in-class and professional learning session follow-up support provided by session leaders and
resource teachers was found to be extremely effective in advancing cloud use. This embedded support
took several forms: co-planning and then co-teaching a lesson; modeling teaching strategies in-class; providing cloud
support for students and teachers in-class during initial implementation; giving students an introduction to the cloud
through demonstrations, and coaching their exploration of it in hands-on sessions; and (most commonly) answering
teachers’ email queries and phone calls, often outside of school hours, to provide timely operational and technical
support as well as address pedagogical questions and offer suggestions. Teachers offer nothing but praise for the
responsiveness and quality of the support received from these individuals.

4. The extent of cloud use in the classroom was typically quite limited, both in the range of applications
used and the amount of time for which they were used. There was a small minority of teachers who did
make consistent use of the cloud: about 15-20% of the teachers surveyed, as well as most of those interviewed, were
utilizing it for at least an hour a day. By a large margin, the most frequently used cloud apps were Google Drive (for
document storage and sharing) and Google Docs. These were the only apps used by more than half of all teachers,
but even they were only used for over three hours a week by a minority of the teachers surveyed (although that
proportion was much higher amongst the teachers participating in the focus groups). Teacher uptake of other main-
stream Google apps such as Forms, and Presentation was modest; only about half of the teachers made use of these
at all, and about one quarter or less used them for more than three hours per month. Other applications were typically
used for 3 hours a month or less. Focus group members pointed to constraints on hardware access and missing or
unreliable wireless access as the major factors reducing use. Lack of teacher knowledge and insufficient in-service
preparation were secondary factors limiting extent of use.

A third of York Region teachers made no use of Google drive, as compared to less than 5% of Upper Grand teachers;
a similar proportion held for the use of Google Docs. It seems probable that these discrepancies occurred because
over 80% of the York Region teachers were using a learning management system independent of the cloud (vs. 15%
at Upper Grand) and employed that tool rather than the cloud for document sharing and distribution.

5. Student research, writing, and presentation creation were the most common student activities that
made use of the cloud. The majority of teachers had students using the cloud both individually and collaboratively
for each of these activities, although they varied greatly in the frequency with which they did so. Several other
student tasks that were less widespread or frequent were done with the aid of the cloud, including survey creation,
data collection and analysis using Google Forms, and inquiry project site creation and e-portfolio creation using

Google Sites.
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6.

Student use of the cloud for certain subject areas was very uncommon. The Google cloud applications’
lack of functionality in rendering and manipulating mathematical symbols severely curtailed its use in mathematics
teaching. That same limitation may partly explain its rare usage for student science experiment reporting. The cloud
was rarely applied in the creation of art or music, either, perhaps partly due to a lack of specialist applications for the
arts.

The majority of teachers using the cloud typically made greater use of several forms of teaching
practice that the Ministry and schools boards consider to be “best practices” and work to promulgate.
Survey data indicated that for the majority of teachers the utilization of inquiry learning, student-centred learning,
project-based learning, and collaborative learning approaches increased slightly or significantly. A substantial minority
also expanded their use of what are typically considered best-practice teaching delivery modes (use of mini-lessons,
individual and small-group scaffolding and coaching, and peer teaching). Nearly all of those interviewed indicated that
they were engaging in less whole-class direct teaching, and most provided examples of how they were making greater
use of student-centred, project-based, collaborative, and inquiry-driven learning practices in their classrooms. Several
teachers noted that they had always favoured these approaches but that with the introduction of the cloud it became
more feasible for them to expand their use, since they could now easily monitor and guide student work and students
now had access to the online tools and resources to pursue research and learning with less teacher intervention.
There was, however, a substantial minority of surveyed teachers who did not report any change in their teaching
strategies. In light of the significant shifts in pedagogy recounted in the focus groups by teachers making frequent use
of the cloud in their class, it seems highly probable that this minority consists almost exclusively of the same segment
of teachers who were found to be making very infrequent use of the cloud, as no pedagogical change would be likely
at those usage levels.

The most pervasive shift in pedagogy reported was the increased use of collaborative teaching and
learning practices at both the small-group and whole -class level. Teachers were more willing to adopt a
collaborative pedagogy when the cloud was used for document production because using the cloud addressed what
they saw as a major assessment challenge around collaborative work—the accurate attribution of student work effort
and achievement. Their access to document revision histories gave them the data they felt they needed to provide
equitable assessments, and, in conjunction with ongoing monitoring and the use of descriptive feedback, to keep
students accountable for their efforts as they progressed through a project. Both the collaborative creation of a shared
document and the whole-class or small-group sharing of documents each group or student had created were greatly
facilitated through the cloud, another reason teachers took greater advantage of these practices to stimulate greater
discussion and collective critical reflection at the group and class levels.

The use of the cloud led many teachers to alter their assessment practices in ways that furthered
assessment-for-learning and assessment-as-learning. A slim majority of teachers indicated they were provid-
ing more descriptive feedback on student work, and about 40% had their students engaging in more peer assessment
and self-assessment. Substantial minorities were also delivering more detailed and in-depth feedback to students
when using the cloud. Teachers reported that the ease of monitoring document creation and revision that the cloud
made possible, together with the efficiencies it brought to the tasks of commenting on and returning documents to
students, encouraged them to engage in more formative and iterative assessment in order to help students improve
their work before it was completed, rather than simply marking final versions of submitted papers and projects.

Applying the cloud to their teaching enabled teachers to use their time more efficiently. This advantage
was reported by a majority of survey respondents and nearly all of the interviewed teachers. Moving to a largely
paper-free way of working saved considerable time previously spent searching for, photocopying, collecting and
distributing documents. Because students were often assuming more responsibility for their own learning, less direct
teaching time was needed. For many teachers, assessing and marking student work could be done more efficiently in
the cloud than when using paper documents (although these time savings were to some extent balanced out by the
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increased amount of time most teachers spent performing formative assessments). Sharing resources with colleagues
and support staff became far less time consuming. Less teacher time was spent addressing student management
issues as student work was now rarely lost; a higher proportion of student assignments and project reports were
submitted on time; and the technology compatibility limitations that previously prevented some students from
completing work at home that had been initiated on school computers were largely overcome.

Cloud use increased the amount of teacher collaboration. Collaboration with peers was an important element
in cloud implementation. Valued highly by most teachers, peer collaboration related to cloud use was engaged in
least occasionally by about two thirds of teachers. It had several key functions: it served as a primary means for
obtaining technical and operational support; it made it possible to share the workload of developing plans for cloud
integration into the curriculum; and it provided psychosocial support and a forum for idea generation and reflection
when exploring new teaching approaches and tools for use in/with the cloud. The cloud itself helped facilitate peer
collaboration through its chat, comment, and shared document creation services.

Use of the cloud often increased a teacher’s capacity to provide differentiated instruction. A slight
majority of those surveyed and nearly all of those interviewed found cloud use made it possible for them to increase
the amount of differentiated instruction they were able to offer. By making greater use of student-directed and inqui-
ry-driven teaching strategies and less use of whole-class direct teaching when employing the cloud, teachers gave
themselves more time to individualize their work with individuals and small groups. The cloud itself made it possible
to provide more individualized guidance as teachers had immediate access to more authentic learning data and a more
direct way to provide feedback and coaching. And because the entire class was using cloud technology, students
with special learning needs who required the aid of assistive technology were more willing to take advantage of it, as
they no longer saw themselves as singled out and stigmatized for receiving “special attention”. Teachers could more
readily use the Google text to speech apps than the more specialized programs like Kurzweil, and that combined
with their ready availability led them to use these tools with more students who needed this type of support rather
than manually reading to them. Several teachers reported that the increased differentiation and support for special
learning that they were able to implement with the aid of the cloud resulted in substantial improvements in student
performance and learning for many students with different types of learning difficulties.

Increased student engagement was by far the most commonly reported effect of cloud use on student
behaviour and work practices. Significant and often dramatic increases in student engagement and persistence
were almost universally seen, and appeared to be independent of either the particular type of cloud application being
used or the nature of the task being done. Off-task and problematic behaviours decreased substantially and students
demonstrated more accountability and responsibility for their work. The students themselves were unanimous in their
preference for working in the cloud for nearly all of their learning activities; they felt its use made schooling “more
fun” and inclined them to persist in their tasks. Teachers reported increased evidence of students having a greater
sense of accomplishment in their work products. The greater sharing with peers and (especially) external audiences
that the cloud enabled proved highly motivating to students. Reticent students unwilling or unable to participate in
oral discussions became significant contributors to online dialogues and collaborations. Teachers who had been using
the cloud regularly for several months reported very little long-term decrease in student engagement, suggesting that
the increased engagement seen was not merely a short-term novelty effect. The extent of cloud use appeared to

have a direct correlation with students’ level of engagement: Upper Grand students, who according to their teachers
made significantly more use of the cloud on average than York Region students, were much more frequently reported
as demonstrating “much more engagement” than York Region students. Students’ greater engagement and on-task
persistence when utilizing the cloud in their activities was seen to be a critical causal factor in leading students to
make greater use of and further develop 2Ist century learning skills.

When students were using the cloud, their effective utilization of a number of 2Ist century learning
skills typically increased. The most widely reported increase (by 2/3 of the surveyed teachers) was in the exercise
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of collaborative skills. When given some guidance by their teachers and access to the new affordances for collective
document creation that the cloud provided, students of all ages and abilities proved capable of engaging in substan-
tially more frequent and productive collaborative learning than had been common before the introduction of the
cloud. The cloud also made it possible for students to collaborate more effectively from remote locations and outside
of school hours.

About half of the teachers indicated that their students demonstrated an increased capacity to create and innovate,
and showed a greater propensity to monitor their progress and self-regulate their work. The increased student appli-
cation of several skills that are key components of 2Ist century digital literacy was also attested to by the majority of
teachers: the ability to use technology effectively to communicate, to conduct effective research, to collaborate with
peers, and to express one’s creativity. Slightly less than half of the teachers indicated that students’ effective use of
other more broadly applicable learning skills—defining and shaping an inquiry, accessing, analyzing, and integrating
evidence, thinking analytically, and communicating effectively—had also expanded. However some of the teachers
interviewed felt unable to offer an assessment of any changes in effective use of these cognitive skills on the part of
their students because in their view they had not been using the cloud long enough to fairly assess any changes.

A number of both elementary and secondary teachers felt many students’ research skills were still weak, and their
understanding of certain aspects of digital citizenship undeveloped.

The quality of student work done using the cloud was judged higher than that done by hand by a sub-
stantial minority of teachers. Forty-two per cent of those surveyed indicated that the average quality of student
work had increased by one level on the provincial four-level scale. A large majority of the interviewed teachers, who
made substantially more use on average of the cloud than the surveyed group, were of the view that their students’
work had improved significantly, suggesting that more intensive use of the cloud is likely to result in greater and/or
more widespread improvements in student work product.

Teachers often could not articulate precisely the nature of this improvement. A few teachers cited improved creative
expression in student work. A more developed use of language and a greater elaboration of ideas were other
improved elements mentioned by several teachers.

Cloud use was highly valued by most teachers, and it had enhanced their interest and engagement in
teaching. Three quarters of the surveyed teachers reported experiencing greater professional engagement, as did all
those interviewed. Teachers found implementing new technologies together with new teaching techniques in ways
that seemed to be enhancing student engagement and skill development to be professionally stimulating and motivat-
ing. Their positive perspective on cloud use is clearly reflected in the survey findings: 90% of those surveyed would
recommend cloud use to their colleagues without significant reservation, and 77% saw the cloud as having moderate
or great educational value for their students..

The most common barriers to the use of the cloud in teaching that teachers encountered were inade-
quate class access to technology and absent, slow, or unreliable wireless connectivity. These constraints
on usage were widely reported; 60% of the teachers found insufficient hardware access to be a significant barrier,

and half found inadequate wireless access a significant barrier. These technology limitations were clearly the single
biggest cause for the modest extent to which many teachers made use of the cloud in the classroom, and very likely
reduced the impact of cloud use on students’ learning engagement and 21Ist century skill development. Some teachers
felt that based on their experience they would need a dedicated partial or full class set of devices in order to properly
implement student-directed and inquiry-driven teaching supported by cloud use because it required ongoing, reliable
cloud access to succeed.

Additional limitations impeding cloud use that were cited by a substantial minority of teachers were insufficient
professional development opportunities, limited operational support, and lack of release time to collaborate with
colleagues in developing learning plans and resources for cloud integration. Several teachers thought that existing
district-level organizational and online infrastructure for supporting collegial networking and community building
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20.

around cloud use was not adequate to the task. Comparatively few teachers found the cloud environment or the
cloud applications to be unreliable or inadequate for meeting their needs.

Teachers saw two critical prerequisites for effectively scaling up cloud use in and across schools: the
provision of sufficient professional learning opportunities for teachers, and the establishment of a
functionally adequate and reliable hardware and wireless networking infrastructure so that classes
have ready access to the cloud on demand. They offered a number of suggestions for enhancing cloud pro-
fessional development, such as devoting PA days to cloud implementation, having digital literacy resource teachers
provide in-class coaching, providing online learning resources including video teaching exemplars, and offering
weekend training workshops. Establishing equity of access and use within and across schools was considered a key
objective.

Chromebooks were thought to provide the most cost-effective means for students to access the cloud
and are the hardware of choice for scaling up cloud use. They delivered the most glitch-free access to the
cloud and its’ applications, were quick to start up and sufficiently powerful to run cloud apps smoothly, were very
portable and rugged, and proved to be easy for even primary-level students to use. All of the teachers and students
who had used them were very much in favour of further Chromebook acquisitions.

School librarians were often critical actors in expanding cloud use in their schools. They were typically
the only in-school staff who had time to work individually with teachers and their classes to support cloud-based
research projects, make teachers aware of the advantages of cloud use, set up student accounts, and provide initial
training and support to students as they began to apply the cloud tools to their work.




The cloud implementation in the three districts studied faced a major challenge to its implementation schedule when teacher
action effectively blocked the provision of cloud professional learning until the spring of 2013. While this did have significant
consequences for the timeliness of the in-service provided and consequently for both the extent of cloud use over the year
and the degree of impact that use had on student outcomes, it did not prove to be a mortal blow to the program. A substan-
tial minority of participating teachers had made cloud use an integral and regular element of their teaching practice by the
spring, and most teachers who had taken at least one in-service session on it had made at least occasional use of it with their
students. Aside from the frustrations engendered by technology access limitations, teachers reported virtually no negative
consequences of cloud use, and the majority had seen significant benefits for their teaching and for student learning emerge
with its use. The unique affordances the cloud offered to support document sharing, collaborative work, peer evaluation, and
teacher monitoring and assessment for learning were all valued and seen by the majority of teachers to have had substantive
impacts on teacher practices and the use and students’ development of important 2Ist century learning skills. More collab-
orative, student-directed, and inquiry-driven teaching strategies were being brought into the classroom; peer and formative
assessment had increased in most classes, often with positive consequences on the amount of meaningful student revision
undertaken and the subsequent quality of student work. Near-universal and often dramatic increases in student engagement
and work persistence were observed, and appeared to be important mediating factors in the reported widespread develop-
ment of digital literacy skills, as well as the improvements in the application of several cognitive learning skills that was noted
by many teachers.

While the findings of this study offer considerable support for the continued infusion of cloud use into teaching in light of its
unique benefits, the implementation of the cloud as it has transpired this year has some significant limitations in addition to
the scheduling problems mentioned, and could be significantly improved in ways that would enhance cloud takeup, scalabil-
ity, and impact if the following recommendations are implemented:

I Ensure that adequate technology infrastructure is in place before teachers begin using the cloud in the
classroom. failure to provide either ready access to hardware or reliable wireless connectivity leads to teacher frus-
tration, and for those less committed than some of the leading edge innovators interviewed for this study this is very
likely to generate resistance to use. More importantly, it prevents teachers from making optimal use of the affordances
the cloud offers for ongoing collaboration and sharing, and for students’ ad-hoc pursuit of learning on their own
initiative and at teachable moments, and in so doing weakens the impact of cloud implementation on both teaching
practices and student outcomes. Teacher experience of initial success has shown in educational change research to be
critical to the implementation of effective educational innovation, and this success is unlikely if cloud use is rendered
too infrequent due to inadequate device availability or wireless networking limitations.
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2.

Commence professional learning for cloud use in October, and offer a planned sequence of sessions for
teachers over the year. Rather than providing one-off trainings, which research has shown to be largely ineffectual
in fostering change, districts need to offer a sequence of three or four sessions, with several weeks between each
one, during which participating teachers are tasked to try out new cloud tools and teaching strategies and report
back on their experiences at the next session. For teachers new to the cloud, the first session should provide a vision
of teaching possibilities as well as a basic introduction to cloud operation and use in the classroom. Subsequent
sessions should focus primarily on curriculum integration and transforming teaching and assessment strategies using
the cloud. To be maximally effective, the sessions need to be directly tied to teacher requirements and needs; among
other things, this entails offering parallel sessions for specific grade ranges and (in the case of high school teachers)
subject disciplines.

Cloud professional learning sessions need to be active and interactive learning experiences—and in
many cases, particularly in York Region and Simcoe Muskoka, they were. But more traditional presentations were the
major component of many sessions. Teachers much preferred and found more effective professional development that
incorporated high levels of hands-on exploration, opportunities to dialogue with their fellow teachers and the session
leader, and time to work collaboratively together to develop lesson ideas and project plans. Large, whole-group
presentations might superficially appear to be more cost effective, but they do not provide the kinds of experiences
that facilitate the most learning, develop the greatest levels of teacher buy-in, or begin to develop a community of
practice around cloud use.

Provide advanced professional learning opportunities for more experienced cloud users. These users
found such opportunities to be largely lacking, and as more teachers complete their initial training and develop
in-class experience this need will become more pressing. “Next-steps” sessions offer an opportunity for districts

to devote more time and attention to embedding cloud use in advanced teaching/learning strategies such as stu-
dent-directed and collaborative learning, and to help teachers take advantage of the affordances the cloud offers for
extending assessment-as-learning and assessment-for-learning more deeply into everyday practice. Specialized Google
apps designed for educators that can help teachers work more effectively and efficiently should also be explored. The
use of the cloud in subject areas where it is currently very limited, such as mathematics, needs further exploration in
these sessions as well. It is vital to keep advanced users motivated and committed since districts will need to move
these individuals into informal and formal leadership roles in their schools if they are to succeed in making cloud use
ubiquitous in schools.

Provide in-class support as a follow-up to professional development sessions. Those teachers that were
able to avail themselves of such support, whether in the form of in-class coaching or co-teaching, or through remote
exchanges by email or phone, found it a very valuable learning aid that helped to build their competence and con-
fidence in exploring and incorporating the use of the cloud. Implementation research has repeatedly confirmed the
importance of providing these types of embedded support for the success of any educational innovation.

Once a district has decided to scale up cloud use, it should make an explicit multi-year commitment
to doing so and explain its long-term plans to its teachers. Teachers have seen what they consider to be
educational “fads” come and go, especially in the rapidly-changing field of technology, and are often understandably
reluctant to commit the time to learning to use the cloud for fear of the same thing happening to it. Announcing

a multi-year district commitment that includes a timetable for providing the technology resources needed to make
cloud use functionally effective would likely assuage many of these apprehensions and encourage greater teacher
participation. Switching over to the exclusive use of the cloud for administrative functions, as Upper Grand is in the
process of doing with its email service, is another good strategy for demonstrating that commitment, and has the
additional advantage of giving teachers exposure to the cloud outside of the classroom which should work to lower
some teachers’ resistance to its use.
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7.

Build a small nucleus of a few experienced cloud users in a school before implementing the cloud
school-wide. This strategy is already being followed in several schools in the districts studied for this report,

but is worth reiterating here, as it can be an extremely effective approach to creating an on-site psychological and
operational support structure for second-wave novice users who generally are less likely than first-wave innovators to
persist and succeed if they are forced to implement change autonomously. Members of a nucleus group can provide
informal professional learning sessions at lunch, presentations at staff meetings, and perhaps most importantly offer
informal support on an ad-hoc basis, without incurring significant costs to schools or districts. And if these teachers
can be provided with occasional release time to work with their peers, their effectiveness in building a culture of
changed practice in the school can be significantly amplified. It is recommended that teacher-librarians be part of any
nucleus group when possible as they have more extensive working relationships with other teachers and have more
time to provide collegial support.

Districts acquiring new devices for cloud classroom access should purchase Chromebooks. Chromebooks
provided the most glitch-free and rapid access to the cloud and its applications. Their battery life is outstanding, so
charge depletion in class is rarely a problem, and they require minimal support from a district’s IT department. Both
elementary and secondary teachers found Chromebooks more than sufficient for meeting the vast majority of student
computing needs. But their primary advantage over iPads, Netbooks, and laptops is their extremely low unit cost,
which makes it possible for a district to provide two to three times as many students with cloud access for a given
budget allocation.

Create online communities in each district specifically addressing cloud use. These can be a powerful
medium for providing remote support to users, but to be effective they must offer useful teaching resources and be
regularly monitored by a digital literacy coach who can quickly provide answers to questions on topics ranging from
software operation to curriculum integration and teaching techniques. Only then will a community offer enough of
value to incent the participation of the critical mass of teachers required to establish a community of practice, one in
which teachers engage in mutually beneficial professional dialogue and collaborative exploration and development,
and with experience begin to assume leadership in helping others. These communities should be heavily publicized to
attract initial interest, and integrated with existing online offerings in the district in a manner that allows teachers to
readily locate and participate in them without requiring additional accounts.

Develop a provincial repository of professional learning and curriculum resources for cloud use to that
is accessible by all teachers. These resources should include learning materials that address all aspects of using
the cloud in teaching and learning, including the operational and technical knowledge needed for utilizing cloud appli-
cations, curriculum integration guidance for all divisions and subject areas, and pedagogical strategies for utilizing the
cloud in ways that further the development of best teaching practices. Resources should be provided both to support
cloud in-service sessions offered by the school districts and to enable independent study. Ideally, the repository would
give teachers and professional development staff online access to multimedia resources of varying types: videos of
introductory presentations, operational walkthroughs incorporating screen recordings, “how-to” documents and
other relevant readings, and a large library of classroom video segments demonstrating innovative teaching with the
cloud at all grade levels. The repository should include or link to an interactive discussion forum directly tied to these
resources so that teachers experimenting with these new tools and techniques for teaching with them have a venue
to provide each other with mutual support, reflectively discuss experiences, and collaborate together on curriculum
projects and lesson development.

Such a repository would expand the number of cloud professional learning resources available to all districts, creating
a more equitable situation for those districts with low enrollments, which have far less money to develop their own
materials. And by largely eliminating duplications of effort across districts it would substantially reduce the total

cost of their development. Given the number of districts in the province, the only feasible strategy for establishing a
functional repository would entail the Ministry assuming responsibility for its development and operation, and either
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soliciting from the districts or creating the resources needed to populate it. While the associated costs would be
non-trivial, the potential that cloud computing offers for furthering student learning would make such an investment
extremely cost-effective.

If possible, the Ministry should mandate or otherwise strongly support the use of one common cloud
computing platform across the province. This avoids the problem of splitting the expenditure of provincial
training and development funds across multiple cloud platforms, and provides a clear direction for all district develop-
ment efforts, which could help to spark cloud take-up in districts where this has not yet happened. Equally important,
it would send a strong signal to teachers that cloud use has a substantial commitment behind it and will not simply
be a short-term trend that can be ignored. Such a commitment by the Ministry would put it in a strong bargaining
position with the cloud service provider, giving it more negotiating leverage to request the development of custom
applications or changes in existing services, such as the classroom-delimited chat functionality teachers requested,
or better applications for mathematical work. With its very low operating costs, high level of functionality, growing
library of specialized teaching applications, and relative dominance in the educational market, the Google platform
would appear to be a strong candidate for such a platform.
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APPENDIX A. TEACHER FOCUS GROUP PROTOCOL

Greeting/small talk

Introduction

Welcome and informed consent
Overview and group procedures

Background:

(Get first name on tape from each participant) What grades and subjects do you teach?

Before using cloud technology, what was your comfort level with and use of technology in your teaching?
Do you use cloud technology with all of your different classes?

Overview:
Briefly describe the ways in which you have used cloud technology in your teaching this year.

Professional development and support:

What professional learning experiences have you participated in to develop your capacity to use cloud tools in your teaching?
Describe.

What have been the strengths of the approaches used?

What have been the weaknesses or limitations?

Has the classroom support provided met your needs? Describe its strengths and limitations.

Implementation:

What barriers to the use of the cloud have you encountered, if any?

How easy or difficult did you find it to learn the cloud tools you used?

How easy or difficult did you find it to incorporate their use into your teaching?
How readily did your students learn to use these tools?

How frequently and extensively are cloud tools accessed and used by your students?

Teaching practices:

Describe how the use of the cloud tools has impacted your teaching. How do you incorporate their use, and for what
purposes?

What teaching strategies (if any) have changed as a result of cloud use?

What teaching practices have not been affected?

Has it had any impact on the nature of or frequency with which you have students engaged in inquiry learning projects?
Has there been any increase in the use of authentic learning tasks?

Has it changed the amount of self-directed and self-paced learning?

Have there been any unplanned or unanticipated impacts of cloud use on your teaching?

Has cloud use made your teaching time more efficient? Why or why not?

Assessment:

How has cloud use changed your assessment practices?

Are you able to gather authentic student data better using the cloud? If so, how and why?

Probe: Has there been any shift in your use of assessment for learning?

Probe: Has there been any change in your use of descriptive feedback in your teaching, by yourself or your students?
(frequency/type)
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Student impacts:

Describe the ways in which your students are using cloud tools in their learning.

Have you seen any changes in student engagement as a result? Describe and illustrate.

How has it affected the quality of their learning?

Probe: research skills, critical thinking and problem solving, autonomous work, collaboration, digital literacy

Probe: improve students’ ability to self-assess, reflect on their learning and set goals?

Has the use of cloud tools resulted in changes in student work product? Describe. Probe: have you seen any change in the
amount of “cut and paste” work?

How has cloud use impacted the way students work outside of class?

Communication and collaboration:
Have the use of cloud tools changed the way you interact or collaborate with your teaching colleagues?
Have they changed the ways in which you interact with parents?

Ending questions:

All things considered, what did you like most and dislike most about using cloud tools in teaching?

What would you like to see done that would improve the value and effectiveness of cloud tools in your teaching?

Do you have any ideas about how cloud use could be scaled up in your schools and district-wide in a cost-effective manner?
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APPENDIX B. STUDENT GROUP INTERVIEW PROTOCOL

Greeting/small talk

Introduction

Welcome and informed consent
Overview and group procedures

Background:

(Get first name on tape from each participant) What grade are you in?

Before you started using Cloud tools like the Google Apps, what had you been using computers for in school? At home?
Do you have high-speed internet access at home?

Implementation:

(Describe cloud tools) What cloud tools are you using in class? For how much of your class time are you using (each tool
mentioned)?

How did you learn to use the tools? Mostly from the teacher, mostly by exploring them yourself, or mostly from other
students?

How easy or challenging did you find it to learn to use the tools?

Do you think the tools are easy to use? Are there any problems you've had using them?

Use patterns:

Talk a bit about each tool you use and what you are using them for. (Probe for illustrations.)

Can you think of any ways in which how you do assignments or projects is different when you use the cloud tools? (Probe:
freedom to choose research topics, information sources, ways to present findings)

Does the teacher teach any differently when the cloud tools are being used in the class? How?

Do you use the cloud tools when doing work outside the classroom? How and how often?

Has the use of cloud tools changed the way you work with other students on projects and assignments? Describe.

Do you use the cloud apps to access and comment on other students’ work? How and how often?

Outcomes:

Has the use of cloud tools had any effect on how interesting or enjoyable school is for you?

Do you think their use has had any effect on the quality of the work you do? If so, how is the work different? (Probe: make
better use of information, develop better arguments, be more creative, present findings more effectively)

Do you think you work with other students any more or less when you use the cloud apps? Do they make working with
others more useful or effective?

Concluding:

Are there any other ways in which using cloud apps has changed what you do in class, or how you feel about school?

Are there any disadvantages to using cloud apps compared to other computer applications, like Microsoft Office for example?
Would you like to see the cloud apps used any more or less often in class? Why?
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Appendix

APPENDIX C. TEACHER SURVEY

Cloud Project Teacher Survey 2013

feedback!

1. Please indicate the school board you are working in:
O Simcoe Muskoka Catholic School District School Board
O Upper Grand District School Board

O York Region District School Board

2. How many years have you been teaching full-time?
1 2 3-4 5-8 9-14

O O O O O

3. What grade(s) have you taught in 2012-2013? (Check all that apply.)

Thank you for taking the time to complete this survey. All of your responses are being collected anonymously, so please be frank in providing your

15+
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Cloud Project Teacher Survey 2013

4. Please indicate the primary subject you taught this year:

O The Arts O Social sciences/Humanities
O English/Language Arts O Technological Education
O Mathematics O French

O Elementary homeroom O Computer Studies

O Physical Education/Health O Business Studies

5. To the best of your knowledge, what percentage of your students who are using cloud
tools have access to the internet from home?

O Less than 40% O 85-99%
O 40-60% O 100%
O 60-85%

6. What percentage of your students access the cloud from home a few times per week or
more to complete assignments and/or work on projects?

O Less than 40% O 85-99%
O 40-60% O 100%
O 60-85%
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Cloud Project Teacher Survey 2013

7. What technology access do you have when you teach? Indicate all that apply:

D Full set of class laptops D Bookable laptop cart (partial class set)
|:| Partial set of class laptops |:| iPads (full class set)

|:| Full class set of Chromebooks |:| iPads (partial class set)

|:| Partial class set of Chromebooks |:| Bookable lab/resource centre time

D Bookable laptop cart (full class set)

8. If you are required to book computer labs or other hardware: How easy is it for you to
book and access these so that you have them available when you want them for your
teaching? (Skip this question if not applicable.)

Very difficult Difficult Sometimes challenging Easy Very easy

O O O O O

9. For how many years had you made use of technology in teaching prior to beginning to
use the cloud?

O O O O

10. What were the types of technology you employed in teaching prior to cloud use?
Indicate all that apply:

|:| word processing |:| web site creation tools
D SMART Notebook D music/art creation tools
|:| spreadsheets/graphing |:| learning management systems (e.g. Moodle)

D educational games D web browser-based research

D presentation tools
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Cloud Project Teacher Survey 2013

11. How many cloud professional learning sessions did you attend this year? (Add 1 for

each half-day or less):
0 1 2 3 4 5-6 7+

O O O O O O O

12. What were the instructional strategies employed in your cloud professional learning?

Indicate the average percentage of session time devoted to each strategy listed:

. . . 76-100% of the
None 1-25% of the time 26-50% of the time51-75% of the time

Lecture/presentation/
demonstration

Small group wark
Individual work
Peer sharing/discussion

Coaching/scaffolding by
session leader

Teaching/modeling
provided in your class

O O OOOCO O
O O OO00O O
O O OCOCO O
O O OOCO O
O O000O
O O OO0O O

Coaching provided in your
class

13. On average, what percentage of your cloud professional learning sessions were

devoted to the following topics:

1-25% of the 26-50% of the  51-75% of the 76-100% of the
time time time time

None

Learning to operate in the cloud environment and
operate cloud tools/apps

Applying cloud tool/app use in the curriculum
Teaching strategies for using the cloud in the classroom

Assessment strategies when using the cloud in the

OO0 O
000 O
OO0 O
OO0 O

O
Q
Q
O

classroom
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Cloud Project Teacher Survey 2013

14. How effective has this professional learning been for each of the following:

Not effective at Minimally Somewhat . . )
i . Quite effective  Very effective
all effective effective

Learning how to use cloud tools and applications O O O O O
Helping you integrate the use of cloud computing hased O O O O O

activities into your curriculum

Helping you to develop ongoing professional O O O O O

collaborations with colleagues for sharing ideas and
strategies around cloud use

15. Are there any cloud tools that you have found more challenging to master and would
appreciate additional inservice support on? Choose whatever apply:

Other (please specify)

16. How many years have you been using the cloud in teaching (include 2012-2013):
1 2 3 4+

O O O O
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Cloud Project Teacher Survey 2013

17. Please indicate the extent to which you used each of the following cloud apps in your
teaching this year (on average):

. Upto3hoursa 1-2hoursa 2-3hoursa 1/2to1 houra
Did not use 1-2 hours a day 2+ hours a day
month week week day

Google Drive

Google Docs

Google Presentation
Google Sites

Google Chat

Google Forms
Google Spreadsheets
Google Mail

Speaklt

Read and Write

0,0]0/0]0/0/0/0/0/0]0;
0,0/0/0]0]/0]0/0/0]0]e;
0,0]0/0]0/0]0/0/0]0]0;
0,0]0/0]0/0/0]0/0/0]0;
0,0/0/0]0]/0]0/0/0]0]0;
0,0]0/0]010]0/0/0]0]0,
0.0]0/0]0/0/0/0/0/0]0,

other Google apps

18. For each of the following educational applications of the cloud, indicate the relative
frequency with which you have made use of them in the current school year:

Never Very occasionally Occasionally Frequently Very frequently

individual student research

collaborative student
research

individual student
presentations

collaborative student

presentations
individual student writing

collaborative student
writing
peer assessment

providing descriptive
feedback to students

student music/art creation

student mathem atical
problem solving

student science experiment

reporting

O O OO OO OO O O OO
O O OO OO OO O O OO
O O OO OO OO O O OO
O] Ol OL) Ol Ol OLJ
O O OO OO OO O O OO

student work storage (Drive)

(o
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Cloud Project Teacher Survey 2013

19. Please indicate if your use of each of the following teaching techniques has increased
or decreased when you are using the cloud in your teaching:

Decreased significantly Decreased slightly Mo change Increased slightly Increased significantly
whole-class mini-lessons
small-group mini-lessons

small-group
scaffolding/coaching

individual

scaffolding/coaching

student
teaching/presentation

whole-class direct teaching

O O O OO0
O O O OO0
O O O OO0
O O O OO0
O O O OO0

20. Please indicate if your use of each of the following teaching models or approaches has
increased or decreased when you are using the cloud in your teaching:

Decreased significantly Decreased slightly Mo change Increased slightly Increased significantly

student-centred learning
project-based learning
inquiry learning
collaborative learning
peer teaching

reflective practice

0]0/0]0]0,
OO00000
0]0/0]0]0,
00]0/0]0]0,
000000
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21. Please Indicate if your use of each of the following assessment strategies has
increased or decreased when you are using the cloud in your teaching:

Decreased . . Increased
L Decreased slightly No change Increased slightly L
significantly significantly

Developing success criteria with students
Providing descriptive feedback to students

Having students engage in peer
assessment

Having students engage in self-assessment

Use of formative assessment (assessment
for learning)

Creation of student e-portfolios

O OO0 O0O
O OO0 O0O
O OO0 00O
O OO0 00O
O 00 00O

22, If you use the cloud for facilitating peer assessment, what impact has it had on the

quality of your students’ peer assessment? (Skip this question if not applicable.)
Significantly lower quality Slightly lower quality Mo change Slightly higher quality Significantly higher quality

O O O O O

23. Has your use of the cloud in teaching changed the level of detail and depth of the
descriptive feedback you provide to your students?

Significantly less . . . . Significantly more
. Slightly less detail/depth No change Slightly more detail/depth .
detailfdepth detail/depth

O O O O O
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24, Has the use of the cloud led you to make more efficient or less efficient use of your
time?

Significantly less efficient Slightly less efficient No change Slightly more efficient Significantly more efficient

O O O O O

25. Has the use of the cloud in your teaching changed your capacity to provide
differentiated instruction?

Significantly decreased i i i . i Significantly increased
. Slightly decreased capacity No change Slightly increased capacity .
capacity cpacity

O O O O O

26. To what extent do you collaborate with colleagues to accomplish the following:

Very frequently Frequently Occasionally Rarely Never

Develop ideas and project or lesson plans for using cloud O O O O O

applications in your curriculum

Explore, develop, and implement new teaching O O O O O

strategies and approaches to using the cloud

Provide mutual operational and technical support for the O O O O O

use of the cloud software and associated hardware
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27. How important is the support of your colleagues and your collaboration with them in
developing your capacity to effectively use the cloud in your teaching?

Not important Minor importance Some importance Important Very important

O O O O O

28. On average, how easy or difficult was it for your students to learn to use cloud tools

effectively?
Very difficult Difficult Slightly difficult Slightly easy Easy Very easy

O O O O O O

29. To what extent were your students able to assume the responsibility for learning to use
the cloud tools without direct teaching (but with peer support if needed)?

Not at all Only a minority of students About half the class The majority of students Nearly all or all students

O O O O O




Bringing the Cloud into the Classroom Appendix

Cloud Project Teacher Survey 2013

30. For each of the student leaming skills listed below, please indicate the degree to which
the use of the cloud for teaching and learning has altered their level of effective use in
class.

Much less use Less use No change More use Much more use
Locate and access relevant,

high quality information

Define projects and identify
significant questions

Analyze, integrate, and
evaluate evidence

Monitor progress and self-
regulate appropriately

Articulate thoughts in both
written and verbal form

Listen and read effectively
to decipher meaning

Interact and collaborate
with peers

Create and innovate

Effectively employ
technology to express
creativity

Effectively employ
technology to communicate

Effectively employ
technology to conduct
research

Effectively employ

O OO0 O0OOOOO0OO0O0O0
O ONONNOONONOHONONONONC
O OO0 O0OOOOO0OO0O0O0
O ONONNOONONOHEONONONONC
O OO0 OOOOOO0O0OO0O0

technology to collaborate
with peers
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31. When students use the cloud for their learning, what is its impact on their average level
of engagement in their work?

Much more engagement More engagement Mo change Less engagement Much less engagement

O O O O O

32. Overall, have you observed any change in the average level of the work students do
when using the cloud?

Major decrease (-2+ levels) Decrease (-1 level) No change Increase (+1 level) Major increase (+2+ levels)

O O O O O

33. How much of a barrier or limitation are each of the following to your optimal use of the
cloud in your teaching:

Major barrier Barrier Minor barrier No barrier

Limited or unreliable wireless access

Lack of just-in-time technical/operational support

Lack of cloud applications that meet my teaching needs
Unreliable or glitchy cloud software

Lack of hardware (laptops, Chromebooks, etc.)

OOO00
OOOO0O
OO000O
OO0000O
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34. Has your experience with using the cloud {(and the associated professional learning)

changed your interest and engagement in teaching to any degree?

Slightly less Slightly more
Much less engaged Less engaged No change More engaged Much more engaged
engaged engaged

O O O O O O O

35. How would you assess the overall educational value of cloud access for your students
based on your experiences this year?

No value Slight value Moderate value Great value

O O O O

36. Would you recommend the use of the cloud in the classroom to your colleagues?

No With some significant reservations Moderately Strongly

O O O O
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37. What approaches to providing professional learning for cloud use would you favour
for scaling up cloud use in your school and district? (Indicate all that apply):

D Devote one or more district PA days to cloud implementation
D Provide online video exemplars of cloud teaching/learning
|:| Offer lunch-and-learn sessions

D Offer after-school sessions

|:| Offer in-school one-on-one coaching by computer/digital literacy resource teachers

That's it - you're done! Many thanks for competing this survey. Please be sure to click the "Done" button on this page to save the final part of your
survey input before leaving the page or closing your browser.
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