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Abstract. When teachers plan pedagogical activities, they define the
pedagogical strategies, resources, and tools they will use. But, as they
run these activities in class, they have to adjust their plans, according to
available resources, and to live breakdowns. Teachers have very little time
to adjust their plans in class, and existing tools offer very little support
for live changes. We conducted contextual interviews with eight middle
and high school teachers to better understand their practices in planning
and enacting pedagogical activities. We identify a set of breakdowns in
conducting their activities, and the strategies teachers develop to cope
with them. Teachers use digital tools to keep a trace of their plans and
to improve their enactment strategies. They design plans students can
enact directly, or define the content, the structure, or both, with students
in class. Most enactment issues are software and hardware breakdowns.
Based on our findings, we propose implications for the design of novel
tools to support teachers in enacting their plans in class. These tools
should capture traces of the activity as it happens. They should support
externalizing plans, and sharing them with students. Ultimately, planning and enactment tools should support richer cross-device interactions.

Keywords: Interviews, qualitative study, teacher practices, planning, teaching
tools
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Introduction

Pedagogical plans are externalizations of learning activities as teachers anticipate
them. As they enact these plans during the session, teachers refine, adapt and
reflect on them on the go. Sharples [20] describes the complexity of the teacher’s
role: “not only [s/he] has to prepare lesson plans, accommodate formal curricula,
and follow regulations on health, safety and discipline, but also understand and
manage a variety of technologies such as interactive whiteboards, desktop and
laptop computers.”
As they plan learning activities, teachers know their plans are likely to change
as the activity unfolds. Yet, they need to prepare the structure and content they

intend to include in the session. As they enact their plans in class, teachers know
more about the activity. They can refine their plans, or adjust them depending on
the situation. Yet, teachers often make these changes in a few seconds or minutes,
while running the session at the same time. This is especially challenging when
taking into account the pedagogical and technical constraints teachers manage
at the same time when they run their sessions [8].
There is a tension between planning and enacting pedagogical activities [4].
As a result, teachers need to switch between routines and improvisations. Routines are practices they developed over the years. Improvisations are quick fixes
they put in place, during the session, to respond to events they did not expect in
their plans [15]. After class, teachers have more time to revisit their plans, edit
them, rethink their routines, and evaluate their improvisations. Yet, they do not
have access to context elements they experienced first-hand, during the session.
In this paper, we investigate the gap between the plans teachers create, and
how they enact them in class. Our end goal is to propose interactive tools that
support teachers in enacting and adapting their plans in class. We conducted
contextual interviews with middle and high school teachers. We report on their
routines and practices as they plan and enact pedagogical activities. We focus on
breakdowns and bright spots in enacting teacher plans, and propose design recommendations to create tools to support teachers in the transition from planning
to enactment.

2

Related work

Scripting [23] and Orchestration [5] provide descriptive and generative guidelines
to design tools that support teachers in planning and enacting their plans in
class. We discuss how teachers use existing tools, the limitations of these tools,
and how paradigms such as scripting and orchestration can help us understand
teachers’ practices in planning and enacting pedagogical activities in class.
2.1

Plans and action in social sciences

Plans and action have long been used in sociology to describe and formalize
the tension between how plans condition and define action. Akrich [1] compared
plans to interaction "scripts" or "scenarios" that await for actors to enact them,
and transform them into technical objects [1]. Suchman’s work on situated action emphasized how plans are not enough to ensure successful interaction: plans
unfold as “ad-hoc responses to the actions of others and to the contingencies of
particular situations” [22]. Streibel discussed and interpreted plans and situated
action in learning [21]. Instructional plans determine the cognitive model of human learning, but cannot control situated learning [21]. These theories describe
how plans and action interplay in users’ practices. While plans condition action,
they do not determine how it unfolds.
We use these theories to frame our empirical findings, while focusing on
what field observations can teach us about the design of novel interactive tools
to support teachers’ transition from plans to action.

2.2

Plans in pedagogical situations

In educational settings, Dore describes teachers’ plans and pedagogical strategies
as “techniques and means used to reach [an] educational goal” [10]. Several models
describe pedagogical plans. The narrative model [10, 16] structures pedagogical
plans at three levels: courses, activities and steps. A learning scenario describes
course elements. These include domain knowledge, curriculum, aimed age, school
level, and learning goals. It also describes elements more specific to each activity.
These include required skills, teacher and student tools, phases, and assessment.
Models such as LOM (Learning Object Metadata), SCORM (Sharable Content Object Reference Model) or IMS-LD (Instructional Management SystemsLearning Design) [16] base their structure on these principles. These models describe pedagogical objectives and individual learning activities. Yet, they grow in
complexity when describing collaborative activities where students’ and teachers’ roles are dynamic. Also, these pedagogical models do not account for the
changes in pedagogical plans, and the challenges teachers face in enacting them
in class.
Scripting is another approach to define plans for collaborative activities. It
focuses on the way students collaborate [7]. CSCL scripts define more precisely
how group members interact to solve a problem. There are two levels of scripts:
micro-scripts and macro-scripts [6]. Micro-scripts are models students need to internalize (local perspective), such as argumentation or dialogue models whereas
macro-scripts are pedagogical models (global perspective). One of the main differences between micro-scripts and macro-scripts is duration. Micro-scripts are
short-termed and students need to internalize them. Macro-script cover longer
periods and are directly linked to pedagogical objectives.
Kobbe [14] identifies the following script components: activity participants,
groups and roles assigned to group members (roles are “associated with privileges,
obligations and expectations”), and activities. In this model, scripts structure
pedagogical activities and learners’ resources. For Dillenbourg and Hong [6],
script components are: activity type, sequencing in time, participants’ roles,
distribution and activity representation. This model mostly adds pedagogical
objectives to Kobbe’s model.
Scripts describe plans teachers design to anticipate the dynamics of collaborative activities. Learning design provides a broader perspective on planning. The
term design here refers to: "the process of mapping and/or actually developing
specific resources for teaching or learning" [13].
2.3

Plans in practice

Few empirical studies focus on how teachers use theoretical models in practice,
to script real pedagogical activities. Dore et al. found that the narrative reference model can guide training to clarify a teaching frame for students. But,
they still need assistance for novel forms of training at school or outside [10].
Rodríguez-Triana et al. [17] conducted two studies of an implementation of a

model combining learning design (scripting) and learning analytics (conducting). They found that designing scripts with monitoring information helps the
teacher anticipate what can happen in class during the scripting phase.

2.4

Conducting pedagogical activities

Research on learning has explored planning and conducting pedagogical activities since its inception. In particular, the orchestration metaphor has been increasingly used to describe the “live” management of unfolding activities in the
classroom [7]. Work on orchestration proposes principles to structure a training timeline (or graph) to support teachers in conducting educational activities.
This structure takes into account a number of practical constraints (length, curriculum, number of students, etc.) [5] and ways to improve activity progress
(continuity, awareness, relevance, etc.) [8].
Primo-scripting is an orchestration phase where the teacher identifies constraints and pedagogical objectives [23]. In primo-scripting, teachers create a
scenario with available resources and strategies to implement this scenario in
the classroom. Run-time scripting is an orchestration phase where teachers edit
scripts live. It helps them reconsider their activity’s structure, implementation
and teaching objectives [23]. Orchestration becomes challenging when there is a
division between learning at school and outside [9] (e.g., homework). Sharples et
al. proposed shared orchestration [19, 11, 20] as a new way of conducting activities where teachers and learners can orchestrate their own activities.
Orchestration tools support enacting pedagogical activities in class [8, 9, 18].
Live monitoring dashboards give teachers feedback about learners’ progress in
multi-device contexts [15], but at the cost of extra mental workload [20]. Tangible
devices create ambient awareness for teachers [9]. For example, Lantern [8], an
orchestration lamp, changes color to inform teaching assistants about students’
progress in problem solving sessions.

2.5

Transitioning from scripting to orchestration

Scripting tools support creating plans before class, while orchestration tools support enacting these plans in class. Yet, scripting and orchestration do not support
the transition from planning to enacting plans in class. To our knowledge, teachers have little to no technical support in managing this transition. Orchestration
literature also rarely discusses what happens after class. Orchestration systems
do not focus nor support teachers’ post-session reflections to adapt and reuse
their plans for future sessions. We focus on how teachers currently manage this
transition as they prepare and run learning activities. We follow a methodology
similar to [24], to investigate teachers practices with and without digital tools.
In the following we present results of contextual interviews with teachers, and
highlight bright spots and breakdowns in their attempts to enact their plans.

3

Study

We conducted contextual interviews to better understand the interplay between
digital tools and teachers’ practices in planning and enacting pedagogical activities. We focused on moments where pedagogical plans did not proceed as
intended and on how teachers dealt with these situations.
3.1

Participants and procedure

We interviewed eight French middle and high school teachers (3 women, 5 men;
age 26-50; 5 in middle school, 3 in high school) about their practices in planning
and enacting pedagogical activities. Teaching topics include French literature,
Physics, Chemistry, History, English, German, Biology and Computer Science.

Fig. 1: During the interviews, teachers showed us how they created their plans, and
described how they used them to enact the session.

We conducted semi-structured interviews with participants in their classroom
or office for about one hour. We asked participants to walk us through the
planning and enactment steps of a specific teaching session. We also asked them
to show us the documents they created before, during and after the session. We
probed for situations where planning or enacting was particularly effective, but
also when it was extremely difficult.
3.2

Data Collection and analysis

We recorded audio for each interview and took written notes. We also recorded
videos of participants’ interactions with the documents they had created, and
photographed relevant elements of their classroom settings (position of student
tables, interactive board, tablets, routers). We transcribed the eight interviews,
and extracted examples of pedagogical moments -stories- where teachers enacted

plans they created before the session. We used thematic analysis [2] to extract
themes that describe how teachers plan and enact pedagogical activities. We
considered how teachers plan their sessions before class, and how they use these
plans as they enact their session with students. We also identified main types of
breakdowns teachers reported as they attempted to enact their plans in class,
and the tools (digital or physical) they used to plan and run the activity. We
created a visual representation of each story [12] to validate it, and to gather
more contextual information in a second meeting with the participant.
In the following, we present and discuss how teachers use current tools to
plan and enact pedagogical activities in real classroom situations.

4

Results

We extracted 48 stories in total (between 2 and 11 stories by participant). Each
teacher in our interview walked us through a session they recently run with their
students. These narrative descriptions of teachers’ actions to prepare and run
pedagogical activities helped us identify several activity structures All participants alternated group and individual activities in their sessions.
In the following, we report on how teachers in our interviews planned their
sessions, and how they enacted them in class. We focus on the tools they used,
and on the breakdowns and bright spots in their enactment strategies.
4.1

How do teachers plan a pedagogical activity?

All participants planned their sessions before class. Teachers in our interviews
used different names to describe the pedagogical plans they created. P2, a physics
teacher, called the plan: “a connecting thread”, and a “contract” between him
and students. P3, a history teacher, talked about a “work plan”, referring to the
technique he used to construct pedagogical activities [3].
Table 1: Types of tools used to run pedagogical activities in class (percentages)
Planning tool
No plan
Digital
Physical

Teacher tool
Student tool
No tool Digital Physical Total No tool Digital Physical Total
1.9
1.3
9.4 22.6
0.0
13.2
9.4 22.6
26.4
35.8
11.3 73.6
0.0
41.5
32.1 73.6
1.9
0.0
1.9
3.8
0.0
0.0
3.8
3.8

Teachers used digital tools to plan their sessions in almost 3/4 of the situations they described, whether they used digital tools to conduct the activity in
class (35.8%) or not (26.4% + 11.3%). They also created digital plans in sessions
where they did not assign students to use digital tools (32.1%).
In about a third of the stories (35.8%), teachers created a plan directly in a
digital tool, and later used the same tool to conduct their session. For example,
P5, an English teacher, planned a session in h5p3 , an online teaching tool for
3
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creating interactive content. P5 and her students both used the same tool to run
the activity in class.
Students could follow the teacher’s plan autonomously in around 1/4 of the
stories. In these cases, teachers let students run the plan, and provided feedback
as needed. Some teachers (32.1%) also created digital plans, and printed them
for students to use in class. Teachers used these digital versions to keep a trace of
the session progress for future years. For some courses (22.6%), teachers did not
create representations of their plans before the session (table 1). In these cases,
teachers had in mind the structure they would follow. They established routines
they followed in several sessions. Both teachers and students were aware of these
routines. For example, P4, a physics teacher, always starts with questions, follows
with a short experiment, and another series of questions. The session structure
in this case is implicit. P4 does not create a representation of the plan before
class, but he and the students know how the session will proceed.
Our results suggest that teachers often create representations of their plans
ahead of time. Digital plans helped teachers integrate the session structure and
student activity in the same tool. Few digital plans could be run autonomously
by the students.
4.2

What goes in teacher plans?

The teachers we interviewed left parts of their plans open, and defined them in
class, as the activity unfolded. We found that preparation could be organized
around the structure of the activity or its content.
Planning content first, and defining structure in class: More than half
participants (five out of eight), prepared or created content before class, only
to decide in class on how they would present it to students. For example, P5,
an English language teacher, used a Web application, Genially, to add dynamic
links to a painting. In class, she decided of the order in which she opened and
presented the links based on her discussion with students.
Teachers prepare the content, and use it to guide the discussion, depending
on their interaction with students in class. Two participants provided examples
where they prepared several versions of the content. In class, they decided which
version to use depending on how the session unfolded. P4, a physics teacher,
created many versions of the same activity, with different levels of difficulty. He
started with a less detailed version, and provided more details as he perceived
students struggling.
Planning structure first, and defining content in class: Half participants
(four out of eight) represented the session’s structure in their plans, and then
created the content with students, in class. For instance, P5, an English language
teacher, came to class knowing the structure, but created the content in class,
with students. She created a mind map, before class. Then, in class, she filled in
the content with students: “I wanted to know the vocabulary they already know.”

(P5) One participant created both the structure and content before class. Only
to re-create the content with students in class. As she explained: “I was cheating,
I led them where I wanted them to go” (P8).
Teachers set constraints in the planning phase. They do not create fully
detailed plans. At the same time, they do not leave the session totally open.
They keep a level of freedom for them to adjust the plan according to what
happens in class.
4.3

Enactment bright spots and breakdowns

During the interviews, all eight teachers presented a version of their plan for the
session we discussed. They used the plan in class with students. P1, a French
literature teacher, writes the plan on the blackboard before the session begins,
and presents it to students to start the session. Participants often used a printed
version of the plan, or a digital version on a mobile device, such as a tablet.
In some cases, they also had versions of the plan on a static computer in the
classroom (fig. 2).

Fig. 2: Teachers externalized their plans on different media. They showed us plans on
the physical board, on paper, on a digital tablet, or on the classroom’s computer.

Half our participants presented pedagogical situations where they changed
their plans in class. New content, structure, or live events lead them to change
the plan they initially anticipated. Teachers make room for changes in their
plans, and attempt to work around live breakdowns to reach their pedagogical
objectives.
To understand if planning helped teachers succeed in conducting their session,
we extracted satisfaction statements from participants’ stories about the session
they described and mapped these statements to the tools they used to plan this
specific session (table 2). Bright spots and breakdowns in participant stories are
time, space and resources issues:
– Time issues are about the expected versus the actual time it took the teacher
to run the session.

– Physicality issues [5] include situations where teachers needed to be mobile
in the classroom.
– Resource issues are about content transfer and distribution. For example,
these issues include accessing plans the teachers created at home on the school
computer, managing software versions, and distributing content on several
devices.

Table 2: Teachers’ satisfaction of their enactment strategies by plan type (Percentages)
Plan type
No plan
Digital
Physical
Total

resources
time
(–) (+) (–) (+)
3,8 18.9 5.7 17.0
18.9 54.7 20.8 52.8
0 3.8
0 3.8
22.6 77.4 26.4 73.6

space
(–) (+)
1.9 20.8
3.8 69.8
0 3.8
5.7 94.3

To understand if teachers managed to run their session with the tools they
planned to use, we identified stories where breakdowns occurred and mapped
them to the tools teachers and students used during the session(table 3).
Enactment bright spots In most stories (more than 70%), teachers were
satisfied with their enactment strategies. They were satisfied of their strategies
in managing resources (77.4%), time (73.5%), and space (94.3%)(table 2).
In many cases (more than 50%), interviewees chose to plan their sessions with
digital tools (table 2). Teachers did not articulate their involvement during the
session explicitly in the interviews. Yet, their plans reflected different levels of
involvement in the activity in class. In most stories, teachers closely monitored
the activity in class.
Teachers in our interviews gave various examples of routine plans they reused
to conduct several pedagogical activities. They created digital plans to keep a
trace of their practices, and to improve their enactment strategies over time.
Teachers also created detailed digital plans for students to run independently.
“I prefer this type of activities because students can finish them at home.” (P5).
Other teachers used this strategy to have more time in class to answer students’
questions. For example, P5 created an interactive video for students using Edpuzzle, a teaching web application for interactive videos. Using this tool, she
could see, in class, sections of the video students viewed the most. P5 adjusted
her plan to spend more time on these problematic sections. Other teachers created detailed plans to make sure they covered all educational objectives for the
session. P2, a physics teacher, created a plan to guide him through the session.
He created a checklist with important points to search for in students’ answers
to his questions in class. He used a printed version of the checklist during the
session.

Table 3: Breakdowns and Bright Spots by tool type (Percentages)

Teacher tool
No tools
Digital
Breakdowns
Physical
Sub-total
No tools
Digital
Bright Spots
Physical
Sub-total

Digital

Student tool
Physical
3.8
35.8
0.0
39.6
5.7
9.4
0.0
15.1

Total
3.8
7.5
1.9 37.7
9.4
9.4
15.1 54.7
17.0 22.6
0.0
9.4
13.2 13.2
30.2 45.3

In other cases, the plan was limited or intentionally open for the teacher to
add explanations, details, or examples. Teachers gave instructions live, and recreated the content with students in class. Their goal was to maintain interaction
and student involvement during the session. For example, P8, a biology teacher,
provided students with a "session plan", with the structure of the activities they
will run in class. Students filled in the plan with answers to P8 questions during
the session. Then, P8 copied the answers in class, and uploaded a version of the
“session plan” to the school’s digital system.
Enacting teacher plans in class requires them to take into account potential
breakdowns. They should be able to adjust their plans live, to use alternative
tools, and to change instructions and content depending on unexpected events
during the session.

Breakdowns in enacting pedagogical plans: Interviews with teachers revealed different types of breakdowns in enacting plans they created before class
(table 4). Most breakdowns in enacting the session are related to time (26,4%)
and resources (22,6%) (table 2). In more than half of the stories (54.7%), teachers did not manage to run their sessions as intended (table 3). Breakdowns were
more frequent (35.8%) when teachers planned and run the session with digital
tools (table 3).
Content and instruction breakdowns are cases where teacher plans did not
correctly respond to unexpected live events in class. We found examples of pedagogical moments where teachers changed instructions and content live, based
on students’ feedback in class. For example, P3 a history teacher, assigned a
group to work on writing a biography. As they started, P3 realized that students
were writing a full textual biography. He adjusted the instructions to ask for the
birth and death dates, and for major events in the life of the character. Similarly,
P5, an English teacher, created an activity around a Martin Luther King video.
Although she designed the activity for students to regulate on their own, she
stopped in class after each video section: “This video content is too difficult, I
want to explain the words as we go” (P5).
More than half participants (six out of eight), provided examples of hardware
breakdowns. In these cases, teachers’ plans broke when they moved them across

Table 4: Number of stories and participants per breakdown type
Stories
Breakdowns
Software
Hardware and Network
Content and Instructions

Participants
16
10
3

7
6
2

different devices. They are also linked to content access from different locations,
and from different devices. For example, P2, a physics teacher, replicated his
plans on dropbox, and on a USB stick, to avoid loosing them when moving
them out of the classroom computer. Several teachers also reported on hardware
breakdowns related to sharing hardware among students or student groups. For
example, P1, a French literature teacher, used a personal tablet for an activity
where student groups created a movie. In class, P1 needed to make sure all
groups had access to the tablet when they wanted to start filming.
Software breakdowns were more recurrent in participant stories. Almost all
participants (seven out of eight) provided examples of specific moments in the
session, where they did not manage to enact their plans because of software
breakdowns. For example, P8, a biology teacher, could not access, or edit her
plans in class, because the installed version on the classroom’s computer does
not open her files.
Teachers who used software tools less often still presented software breakdowns. Yet, these breakdowns were less frequent compared to teachers who tried
and used more software tools to plan and enact their sessions. P5, an English
teacher, reported on four different alternatives to plan an activity with interactive videos. In one activity, she used Edpuzzle4 , an educational software that
supports annotating videos, cutting video sections, and adding questions. The
problem with Edpuzzle: “students need to open a new window, they go out of
mooodle5 (the educational platform used in her institution)” (P5). In a similar
activity, P5 used h5p, another interactive tool for teachers. While h5p is a moodle plugin, she needed to spend time in class explaining how students can access
the different parts of the video, and how they could use the codes she generated
ahead of time. A third option she used for this type of activities consisted of
cutting the video using MovieMaker, and adding the questions on a MS Word
document. She would play the video section, and follow with the questions. The
fourth option she presented consisted of preparing the questions before the session, based on the video content. In class, she would play the video, and stop
manually at the end of the first section, and ask the questions. As she presented
this alternative, P5 said: “I am getting a mobile keyboard. It will be great for this
type of activities. I will be able to stop the video without having to stay close to
the computer”.

4
5

https://edpuzzle.com/
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Implications for Design

We believe teaching tools should account for the challenges teachers face as they
transition from plans to action, and we propose specific guidelines to support
this transition.
5.1

Capturing the activity, as it happens

Teachers used digital tools to keep traces of the activity after its end. While
they managed to keep track of the structure and content they followed, they
could not keep a trace of the changes they made to the plan, and of how they
responded to unexpected events. These traces could help teachers better adapt
to a specific student group, classroom, or content. They could also help teachers
reflect on their practices, and improve them for upcoming years.
Pedagogical activity planning and enactment tools should support capturing
content and instructions as they are enacted in class. Most teachers in our interviews added content, instructions, and changed their activity soon after the
session. For example P3, a history teacher, mentioned: “I take notes on a sheet
of paper. Then, I edit my plan in the evening. I do this the same day.”
Capturing traces could take different forms. Teachers could take pictures,
record audio, or create their own way of capturing traces they find important
during the session. Tracing can also happen implicitly, as the teacher or students
change the plan in class. Then, after the session, the teacher can compare the
planned session, to what actually happened in class and improve the plan for
future sessions.
5.2

Externalizing and sharing plans

All teachers in our interviews shared their plans with students before class. While
the teacher and students pointed at several resources and in-class activities, they
both came back to the plan, on regular basis, to track and regulate their progress.
Teachers need a shared representation of the plan from where they can point
to other content, questions and instructions. In this representation, the plan
becomes a shared communication channel between the teacher and students.
They both create, edit, and complement the plan as the session unfolds.
5.3

Supporting richer cross-device interaction

Several breakdowns occurred when teachers moved files from one device to another. This resulted in losing formatting, content, or wasting time. The multiplicity of applications and devices in teachers’ practices raises interoperability
problems planning and enactment tools should address. They should support
teachers in organizing resources in the planing phase, and link these resources
to the plan as it is enacted.
Several teachers emphasized issues related to limited storage space and network speed. Planning and enactment tools should be designed around the storage
and network constraints of the classroom environment.

6

Conclusions and Future Work

In this paper, we investigate ways in which teachers manage the transition between the plans they design before class, and the activity as it unfolds in class
with students. Our primary focus is on current tool use, and how it can inspire
the design of novel tools to support teachers in transitioning from plans to action.
We conducted contextual interviews with middle and high school teachers,
and found that most plans are created using digital tools. We identified breakdowns and bright spots in current teachers’ practices before and during the
session. We found that most breakdowns occurred when teachers used digital
tools before and during the session. Our findings confirmed several initial hypotheses on unexpected events during class. These unexpected events make the
transition from plans to action complex for teachers. For example, network and
hardware issues were recurrent in participant stories, and often created problems
with document transfer across different devices. We found that teachers create
planning strategies to work around these problems. For example, they include
lightweight versions of the content they want to use in their plans. They make
sure the content is accessible in class, while still positioning it correctly in the
session structure.
Xhakaj et al. also conducted contextual interviews with teachers to investigate how they collect data about students [24]. Our approach focuses on how
teachers tool use affects their planning and enactment practices over time. We
look at current breakdowns, but also analyze situations in which teachers succeeded in enacting their plans, and how their strategies in these situations could
inspire the design of novel tools to support them in the transition between pedagogical plans and action.
In addition to the empirical work we present in this paper, we are building
prototypes to demonstrate our design implications. We are currently running
co-design sessions with teachers, and working together to investigate how to
best integrate prototypes in their current practices in planning and enacting
pedagogical activities.
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