Insper Active Handout: creating and publishing
class activity

Abstract—Active teaching demands that the student engages
in his own activities and reflects on the results, the student
often needs to ask himself if his ideals / results obtained are
correct and then continue in the activity, a frequent way to
deliver these activities is through the use of handouts. This
kind of student-centered methodologies can benefit from the
use of computational tools to improve student autonomy and
the instructor’s perception of the classroom’s progress and main
points of attention in the script. This can be achieved by inserting
a mechanism for interacting with the student in the handout, with
quizzes, text questions, code exercises and collecting telemetry
data of the student’s progress through the material. In this
article we propose an open source tool for creating interactive
handouts and general course materials using the Insper active-
handout, a tool created with focus on the ease of creating content
and activities, with the ability to use different types of plugins
that enables interaction on the handout and students telemetry.
Different from other tools, all course material is located in a single
git repository as text files and the content written completely
in Markdown, this provides the instructor with the ability to
work as a team on the course material while keeping track of
course progress. The material is published on a well designed
web page that can be easily hosted for free on github and
customized to suit the discipline. Many plugins can be activated
to add the interaction on the handout: Multiple Choice questions
and Short/Long text questions can be used inline to the content
to check specific issues of student understanding. A progress
button can be added to force the student to complete tasks
before proceeding through the script. Instructors can include an
external task to the handout that can be added in order to make
it clear to the student what he should do and many more. Every
interaction in the handout (quizzes, progress buttons, ... ) collects
information that is sent to a database that can be processed
by the instructor through a provided tool. We will analyze the
different uses of the tool in eight disciplines of an undergraduate
computer engineering course and students’ perception of the use
of the same.
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I. INTRODUCTION

Student-centered learning is an educational approach in
which students influence the pedagogical strategy of classes
by directing content, activities and materials. The main focus
of this approach is to place students as the central point of
teaching, as they are the authors of the action of learning.
Student-centered learning is the opposite of teacher-centered
learning [1], but this does not make the instructor expendable
from the course, on the contrary, the instructor starts to have
a new primordial role: it is he who creates and defines
the activities, engages and motivates students, monitors and
provides feedback on the learning process [2].

This active learning is based on constructivist approaches
where the student is invited to participate in the learning

process during classes [8]. There are many strategies that
can be used to engage and make the student active in the
process, the best known methodologies are: Problem-based
learning (PBL); Cooperative/Collaborative Learning; Flipped
classroom; Learning by doing, among others [3].

The use of tools that help the student and the instructor
during an activity can contribute with relevant information
about the individual progress of the student (who is the
center of attention), the group or the class [4], being able
to serve as an independent observer and transparent progress
of an activity. The data generated by the use of the tools
can help the instructor to identify the points of difficulty
and provide extra information about the activity, such as:
software quality and student understanding of their program
[5], [6]. The data can also be used to validate improvements
in the discipline and collaborate with learning management,
identifying bottlenecks and student behavior patterns [7], [8],
or even suspected plagiarism [9]. Studies indicate [10] that
data collected from students’ interaction with content available
online in a discipline can contribute to the improvement of the
material.

Regarding the current development of these educational
tools, it is necessary to consider some aspects, most of the
time, it is up to the instructor of the discipline to design,
prototype and develop the tools that end up being customized
for their course. The development, in addition to implying
an overload in teaching work, makes it difficult for new
instructors to adhere to the tools and, consequently, their
dissemination and validation in different environments. This
generates a great demand for general tools, which have been
developed and made available in an open way. As an example,
we can mention PrairieLearn [11]-[13] which is a dynamic
problem creation system, developed and maintained by Illinois
instructors, or the A+ LMS [10], [14] which allows the
instructor to create class material that mixes different types
of content and activities (text, activity, code).

Some of these tools integrate or can be made with systems
such as learning management system (LMS) [15], but usually
their adherence and availability depend on the university or
department. They are complex and rigid, do not provide an
easy way to share material between courses and require IT to
release access to new plugins, students need to be logged in
and usually lose access to material at the end of the course or
only have access to the version they attended.

High quality materials that are pleasant to use are hard to
create from scratch. In this article, we present a workflow
for creating interactive handouts and general course materials



using the Insper Active-Handout [16], a tool created by
professors of computer engineering at insper with focus on
the ease of creating content and activities, with the ability to
use different types of plugins that enables interaction on the
handout and students telemetry.

II. ACTIVE HANDOUT OVERVIEW

Different from other tools, all course material is located in
a single git repository [17] as text files and the content written
completely in Markdown, this provides the instructor with the
ability to work as a team on course material while keeping
track of course progress. Markdown is a markup language
very popular in code documentation [18] and supported by
various tools. The material is published on a well designed
web page that can be easily hosted for free on github [19] as
a static web page. This flow is very favorable for instructors
who already make use of these tools to deliver materials and
receive student activities.

The core of the flow is based on opensource tools already
well established for project documentation or code. For the
conversion of markdown files into html we use mkdocs [20]
a tool created in python with several extension plugins, the
selected theme was Material [21]. The set of these two
tools offer great features for hosting course material such as:
1) abbreviations; 2) code and text annotations; 3) code blocks;
4) data tables; 5) footnotes; 6) and more; . For the build and
hosting process we use github tools such as github actions for
the automated build process and gitub.io for hosting, with this
set there is no need for the instructor to create and maintain
such tools.

In order to add functionality that makes sense for a dis-
cipline and keeping the student on the same platform, we
have developed a series of plugins that integrate with the
ecosystem described above, the plugins allow the instructor
to add: 1) multiple Choice questions and Short/Long text
questions that can be used inline to the content to check
specific issues of student understanding; 2) a progress button
can be added to force the student to complete tasks before
proceeding through the script; 3) instructors can include an
external task to the handout that can be added in order to make
it clear to the student what he should; 4) an easy way to add
class slides and videos embedded on the page; 5) a progress
bar that allows the student to follow their progress in the
handout; 6) a class calendar that allows to associate calendar
activities with handout pages; 7) authentication: allows the
instructor to choose whether or not the student must be logged
in to have access to the material, if not logged in the telemetry
is anonymous; 8) notification system that shows up a message
on the page indicating that the current content displayed is
out of date; 9) telemetry plugin. Fig 1 is an example of an
discipline handout page, in this image we can see the final
page rendered, and some plugins activated.

The flow uses two types of plugins: one in python, which is
used in the course material build process, and another in node
(javascript/typescript) that are used to display the components,
they are kept in a dedicated repositories that is included in the
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Fig. 1. page example overview of a real handout material, the main elements
are highlighted and are: (1) slide plugin; (2) body of the page, where the
content will be displayed; (3) short question plugin; (4) progress plugin; (5)
course materials separated by category; (6) table of page contents;

project in the build stage so any active handout updates are
automatically published to all instructors, without the need for
them to update manually, the extra css that are needed by the
plugins are also in a separate repository. Fig. 2 has an overview
on of the proposed system, instructors only need to modify
the highlight blocks which includes a single configuration file
and the course and the course material written in markdown.
In order to keep the data between student accesses, the plugin
data is saved locally in the students’ browser, thus keeping the
answers already made between different student accesses.
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material  config
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Fig. 2. General system diagram with the main components, the instructor only
needs to modify the highlighted items: course material and configuration file.



Listing 1. Multiple choice quiz example
1l exercise choice
Vg
void get_temp (int &temp) {
_arduino_get_temp (temp) ;

}

void main (void) {
int xtemp;
get_temp (temp)

LRRTRY

The ‘temp' variable from the previous code is:
local from main.

global as it was declared in main

local from ‘get_temp’

= [x]
- [ ]
- [ ]
'l answer
In C ‘main' is a function like any other!

A variable declared inside it is visible only
to the main function, unless it is passed as
a reference as in the previous example.

Every interaction in the handout (quizzes, progress buttons,
...) collects information that is sent to a database that can
be processed by the instructor through a provided tool. The
central idea of this telemetry data is to provide the instructor
with different information that can help identify problem
points in the handout or monitor the performance of the
class during the execution of a task. To receive the telemetry
data, we created a small server in Django that receives the
information directly from the students’ browser. There is no
need for the instructor to configure the server to receive data
from new questions, everything is done automatically

To keep everything in markdown we chose the admonition
format as a way of using the plugins in the material, as shown
in the Listing 1. In this example a multiple choice quiz is
created and the result for the student is shown in the Fig. 3.

III. RESULTS

The tool is used across several semesters of the course
by seven disciplines from insper’s computing department, the
estimated number of unique students accessing the material
per semester is over 300. Currently, three professors actively
participate in the development and maintenance of the tools.

In a questionnaire sent to students who take courses that use
the tool (N=42) in different semesters, in order to understand
their behavior with the class materials. 90% said that they do
not print the class material, 7% that they would like to print it
and the rest already print it. Regarding whether students miss
receiving printed material, 89% do not care and the rest miss
it. 2% of students said they would prefer to have access to the
class material in .pdf format instead of 72% who prefer the
material as a web page and the rest are indifferent. A question
was asked to understand how students behave in relation to
the interactive components of the site and if they answer the
questions just to be able to continue on the script, on a scale of
1 (always answer anything) to 3 (try to answer correctly) they
said that: 32% answer anything just to continue in the handout;
449% responded that they sometimes respond to continue and

Exercicio 3

void get_temperature(int *temp) {
_arduino_get_temperature(temp);

}

void main (void) {
int temp;
get_temp(&temp)
}

The temp variable from the previous code is:

local from main.

X global as it was declared in main

local from get_temperature
none of the other cases

Enviar

RESPOSTA

In C main is a function like any other! A variable declared inside it is visible only to the
main function, unless it is passed as a reference as in the previous example. Even so,
the variable remains local to the main function.

Fig. 3. Image resulting from the multiple choice exercise (Listing 1), here
the student has already submitted an wrong answer and the correct answer is
displayed along with an explanation.

only 25% respond by thinking and trying to get it right every
time.

IV. DISCUSSION AND FUTURE WORK

The tool is already used by many instructors and students
and it already helps a lot in the creation and hosting of
classroom materials, the concept that everything is available in
one place is very practical, and it facilitates the contribution of
the different authors of a course, even the students contribute
to the improvement of the material. But much still can and
should be done to improve and improve the tool, the following
are ideas for future work:

We want to better understand the use of active-handout
by students, for this we intend use eye tracker systems with
students while accessing a material with the intention of
understanding and improve the user (student) experience, we
know from experience that many students do not update the
page even after being notified by the plugin that the material
being displayed is out of date, but many other unexpected
behaviors may be taking place. How to prevent the student
from answering the questions just to continue in the handout?
We want to use this information as knowledge checkpoints,
but from the students’ responses to the forum this has not
happened most of the time.

The project intend to expand the use of the tool with
instructors from other areas and institutions, for this we need



to map new instructors demands in order to create plugins
or improve the existing ones, carry out the implementation
and measure the results: measure perception of the instructor
and student regarding the adoption of the tool. Contribution
to the tool is also important, we want instructors to request
new features or point out bugs, but that doesn’t happen. No
instructor apart from the three who do the development have
opened an issue in the active-handout repository or suggest
a code modification. We want to study how to create a
community of active instructors who contribute to the tool
they use as if they were your own tools.

New plugins that expand the capacity of active-handout are
already under development and testing, we can mention the
plugin that integrates vscode with handouts and allows the
instructor to suggest programming exercises with unit tests
for students, keeping the concept that all course material is
been hosted in a single repository, the code execution status
is displayed on the page, as well as the submitted code.

One line that we want to contribute is to create tools that
assist the instructor in analyzing student data, such as detecting
bottlenecks in the execution of an activity, or quizzes that
students are having difficulty with, all this in an automated
and integrated way. With the tools implemented, we want to
revisit the course materials, propose improvements and analyze
the results (are students spending time where expected?).
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