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Abstract 
Information and Communication Technologies, ICTs, propose new scenarios that require a revision of 
the classical teaching model, since both the methodologies, the way to access and acquire the 
knowledge and resources used, are affected by this technology. Students now have grown immersed 
in technology, where computers, tablets and cell phones, etc., are ways in which they interact with their 
world, so they need study material that fits the way they learn. Teaching material according to these 
ideas are digital textbooks integrated in appropriate virtual environments; a digital book is a publication 
whose support is an electronic file that can be stored in different digital media and allows the 
incorporation of interactive and multimedia elements. The elaboration of the multimedia book of the 
subject of hypothesis testing for the courses of Probability and Statistics that are taught in the FES-
Cuautitlán in a virtual environment is based on the theory of social constructivism, which holds that an 
optimal learning environment is that where there is a dynamic interaction between teachers, students 
and tasks that provide opportunities for students to build their own knowledge, what happens due to 
interaction with others.  

The multimedia book of the proposed hypothesis test will act as a catalyst for the integration of ICTs in 
the teaching-learning process of the Probability and Statistics subjects. This book will offer students a 
full-screen experience with galleries, videos, interactive diagrams, mathematical expressions and more; 
this book gives life to the content in ways that a printed page cannot do. Students will no longer be 
limited to the static images that illustrate traditional texts, but can now immerse themselves in an image 
with interactive subtitles, make an answer come alive in the review of a chapter since they can browse 
through a book just by swiping a finger on the screen. 

In summary, the audiovisual contents of these books will provide advantages when it comes to 
explanations and understanding of the concepts. As they are interactive, all the advantages of the 
network and its applications will be exploited. They will adapt to curricular changes and taking advantage 
of digital flexibility, teachers can select content, add, modify, etc. In a few words, they will be textbooks 
that will be in continuous review. 
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1 INTRODUCTION 
Hypothesis testing begins with an assumption, called hypothesis that we make about a population 
parameter. After we collect sample data, we produce sample statistics and use this information to decide 
how likely it is that our hypothetical population parameter is correct. Let's say we assume a certain value 
for a population mean. To test the validity of that assumption, we collect sample data and determine the 
difference between the hypothetical value and the real value of the sample mean. Then you decide 
whether the resulting difference is significant or not. The smaller the difference, the greater the 
probability that our hypothetical value for the mean is correct. The greater the difference, the smaller the 
probability. 

In some applications it does not seem obvious how to formulate the null hypothesis and the alternative 
hypothesis. Care should be taken in structuring the hypotheses appropriately so that the conclusion of 
the hypothesis test provides the information that the researcher or decision maker wishes. The 
guidelines for establishing the null hypothesis and the alternative hypothesis will be given in three types 
of situations in which the hypothesis test procedure is usually used. 

To facilitate the comprehension of the topic of hypothesis testing, didactic material was elaborated 
according to these ideas, a digital book is a publication whose support is an electronic file that can be 
stored in different digital media and allows to incorporate interactive and multimedia elements. 
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The elaboration of the multimedia book of the subject of hypothesis testing for the statistics courses 
taught in the FES-Cuautitlán in a virtual environment, is based on the theory of social constructivism, 
which holds that an optimal learning environment is one where There is a dynamic interaction between 
teachers, students and tasks that provide opportunities for students to build their own knowledge, what 
happens due to interaction with others. 

The multimedia book on the subject of hypothesis testing proposed, will act as a catalyst for the 
integration of ICTs in the educational process of teaching-learning of the subjects of Statistics. This book 
will offer students a full-screen experience with galleries, videos, interactive diagrams, mathematical 
expressions and more; this book gives life to the content in ways that a printed page can not do. Students 
will no longer be limited to the static images that illustrate traditional texts, but can now immerse 
themselves in an image with interactive subtitles, make an answer come alive in the review of a chapter. 
You can flick through a book by just sliding a finger on the screen 

2 DEVELOPMENT 
For the realization of the proposed digital book on the subject of Hypothesis Through, the iBooks Authors 
software was used, since this is a macOS application to create interactive books enriched with 
multimedia contents that can be seen in iBooks on iPhone, iPad or On a Mac. Also, to the design and 
writing tools, which include a full set of features, iBooks Author offers a collection of ready-to-use widgets 
that add videos, review questions, image galleries and other interactive multimedia content. 

The content of the digital book Hypothesis Through: proposed hypothesis test is: introductory video, 
chapter 1 Concepts and terminology of the hypothesis test, chapter 2 Hypothesis test for a single 
average. Known variance, chapter 3 Hypothesis test for a single average. Unknown variance, chapter 
4 Hypothesis test on a proportion, chapter 5 Comparison of two population means, chapter 6 
Comparison of two means. Independent samples, chapter 7 Comparison of two means. Paired samples, 
chapter 8 Calculators, chapter 9 Formulas, chapter 10 activities 1, Chapter 11 Activities II. Figure 1 
shows the form of the chapters of the digital book developed. 

 
Figure 1 shows the contents of the book. 

The videos are gaining more attention every day by the teachers as a tool of contents and information, 
within this context the digital book was made a video of introduction of the characteristics of the 
information, in which it is described the measures of trend, variability and form. In addition to the 
calculation, application and interpretation of each of the measures and the use of the software to obtain 
it. Figure 2 shows the introduction video. 
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Figure 2. Introduction video 

In each chapter the theoretical part was developed in the form of questions and answers, in order to 
make the students easier to understand each of the topics. Widgets were added to support the content 
of the book. The "widgets" tool consists of small applications that allow you to integrate interactive 
content into the digital book. The widgets that are used in this book are the following: gallery, multimedia, 
review, interactive image, HTML, scrollbar and popup. Figure 3 shows the question and answer form of 
the hypothesis test topic.  

 
Figure 3. Questions and answers of the hypothesis test topic 

2.1 Image gallery 
In the image gallery instead of seeing a single image on the page, the student can walk through an 
entire collection with his finger, including the notes in the photo. The galleries that were used can be 
seen using thumbnails or photo by photo. In order for the students to understand how the hypotheses 
should be proposed, whether null or alternative, an interactive image was made, as shown in Figure 4. 
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Figure 4. Interactive image of the hypothesis test topic. 

2.2 HTML Widget 
iBooks Author has a number of tools that allow us to make a highly interactive eBook in a very easy 
way, but the most powerful and flexible tool of all is the HTML Widget, with which we can basically add 
any animation / interaction you can imagine. In most of the chapters the HTML widget was used, since 
with this tool you can make all kinds of animations, interactions, web pages, banners, GIFs, etc. In this 
book they are used to explain better the theoretical part or in the resolution of an exercise. Figure 5 
shows a widget made with software about the power of the test.  

 
Figure 5. Widget de la potencia de una prueba de hipótesis 

Geogebra is a platform to create graphical representations related to mathematics. It offers diverse 
representations of the objects from each one of its possible perspectives: graphical, algebraic, statistical 
and organizational views in organization in tables and spreadsheets and dynamically linked data sheets, 
in our book it was used to develop calculators that facilitate the obtaining of areas under the curve of a 
normal distribution. Figure 6 shows a calculator to perform the hypothesis test for a mean. 
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Figure 6. Hypothesis test for a mean using GeoGebra. 

2.3 Review Questions 
To evaluate their knowledge, readers can do review activities: answer a multiple selection questionnaire, 
choose the correct photo, and name a picture or a mix of all. In Chapter 11, 20 review questions were 
asked about the subject of hypothesis testing, as shown in Figure 7.  

 
Figure 7. Review questions. 

2.4 Videos 
The audiovisual contents give life to any topic anywhere on the page. It is no longer just about seeing 
and reading: now it is possible to interact with text and images. The videos can be played automatically, 
or as many times as the student wants, in order to better understand a topic or see how a practical 
exercise with the use of software is solved. In chapter 2 of Probability, a video was prepared on how a 
hypothesis test with statistical software is performed. Show video in figure 8. 
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Figure 8. Video about hypothesis testing. 

2.5 Form 
To help students in the performance of a hypothesis test with manual calculations, a chapter was 
prepared, which contains criteria to be considered in the elaboration of this test, either for one or two 
means. The following figure in chapter 9 shows the criteria to be taken for the hypothesis test of a mean 
and its respective confidence interval. 

 
Figure 9. One-half hypothesis test form 

2.6 Review exercises 
The contents of chapter 10 are proposed exercises, which were carried out with the purpose that 
students put into practice the knowledge acquired in the topics seen. The figure shows us the content 
of chapter 10 of the exercises proposed. 
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Figure 10. Proposed activities 

3 CONCLUSIONS 
The technology that has been integrated into the educational process is changing teaching paradigms. 
We can see this even in low-income schools. The changes are in general, good terms. Thanks to 
technology, books are also changing the way of teaching. We consider that the student, when making 
use of the electronic book developed on the subject of probability, will have a better way of learning 
when considering the book as a complementary material for the topics of the normal course. 

Also, it is considered that by using the electronic book the student can focus on the interpretation of the 
results and the understanding of the topics, rather than the memorization of formulas; since with the use 
of proposed software the results are obtained in a faster way and the student must focus on the 
interpretation of these with a critical thinking that helps the decision making. 
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