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Abstract

This professional work presents a curricular framework proposal for teaching digital skills and
values at Colegio Interamericano in Guatemala. Designed using the Backwards Design model
and based on international standards like ISTE and CSTA, the framework aims to help students
become globally competent in an increasingly digital world. The research followed a qualitative
case study approach, with input from school leaders, teachers, and students through interviews
and a focus group. The curriculum is built around four key areas: Computational Thinking,
Research and Information Literacy, Physical Technology, and Online & Community. Each area
includes practical skills, big ideas, and guiding questions. Ethical principles, drawn from the Six
Pillars of Character, are woven into the digital learning context. Feedback from participants
emphasized the need for real-world application, teacher training, and interdisciplinary
integration. The study recommends continuing development of the curriculum’s next stages to

support implementation across all grade levels.



1. Introduction

Current generations nowadays interact with digital technologies differently than previous
generations. Due to the way that the current generation communicates, collaborates, uses and
produces information and creates digital innovations, a new approach on technology usage has to
be promoted and embraced by educational institutions (Feixa, 2014 & Guillén, 2018). Education
stakeholders worldwide have an important task: rethinking and validating how learning and
technology look, responding to what students really need in order to succeed in a rapidly changing
world (Gardner, 2006 & Civelek, et al., 2017).

The Digital Skills and Values Applied in Digital Contexts professional work framework arises
as part of the redefinition of technology in education’s course of action, as a curriculum proposal
design for Colegio Interamericano which is an accredited international school located in
Guatemala. For this curriculum proposal design it was necessary to inquire into which elements
and focus should the Interamericano technology curriculum have in order to be responsive to the
institution’s mission and vision of preparing successful global citizens (Colegio Interamericano,
2019).

The proposal was designed based on the Backwards design approach, through a set of stages
such as, literature review, needs and demands research, semi-structured interviews, curricular
elements crafting, and finally validated on a focus group session with the community stakeholders.
Consequently, to the validation session, the information obtained in the interviews and focus
groups was analyzed under a qualitative paradigm in order to ensure that the proposal design was

responsive to the needs and demands expressed by the Interamericano school community.



II.  General statement of the problem

Colegio Interamericano of Guatemala is an accredited international school whose primary
concern, as established by the schools’ mission is to prepare global citizens with the knowledge,
skills, and values to lead and improve a rapidly changing world (Colegio Interamericano, 2019).
However, the current curriculum design for the Technology class consists of a list of software
programs paired with standards. There is a need for a better approach, in order to be aligned with

the school’s mission statement.

As Colegio Interamericano Technology Middle School teacher and part of the educational
Technology Integration team, the researcher designing this framework strives to provide students
aid and tools to develop the skills they need to succeed in the 21st century. In order to accomplish
this endeavor and with the institutional support to achieve the mission of preparing global citizens,
it was decided to focus this professional work on the design of a learning framework that complies
with the international technology proficiency standards while aligning with the Colegio

Interamericano of Guatemala Vision, Mission, and Values.

A. Research question

In that sense, this professional work framework aims to answer the following question:
Which elements and focus should the Interamericano technology curriculum have, in order to be

responsive to the institution’s mission and vision of preparing successful global citizens?



B. Significance of the study

As Bauman, Z. (2000) stated, technology has changed the way new generations think, due
to a change of their lives’ approach: from a 'heavy' and 'solid' perspective of modernity focused on
hardware, to modernity based on 'light' and 'liquid' focused on software. He argues in his book,
Liquid Modernity, that change brings profound shifts to all aspects of the human condition,
demanding a rethinking strategy of the concepts and cognitive frameworks used to narrate the
individual human experience and its history as part of society. All these aspects are directly related
to the educational system which now needs to analyze and reflect, if what is happening in the
classroom is responsive to the urge in students’ lives and development (Bauman, 2000).

Along with the increase in technological development and access to information,
generations have changed the way they learn and their receptivity to knowledge, and as well, as
the role of the student has changed, therefore the role of the teacher needs to be adapted through
updating and the professionalization process (Pope, R. D., & Henseler, 2007). In addition to the
update of roles between teacher and student on international contexts, Hayden, M. & Thompson,
J. (2012) explain that International Education has 7 different goals in which students need to be
prepared to adapt to different educational systems, embrace diversity and promote collaboration.
This could be in digital contexts as well, which means that any curriculum designed for an
international institution, must promote learning contexts that equip students with the skills and
values to reach their highest potential locally and internationally, including digital citizenship

skills needed in the real world.



This professional work framework aims to design a curriculum proposal for the technology
area, responsive to the findings of the Interamericano community needs and global education

requirements, expressed in the current international technology for education standards.

III. Theoretical framework

This section contains the central terms and keywords related to the Digital Skills and Values
Applied in Digital Contexts curriculum that guide this proposal. This premises are the theoretical
postulates such as, curriculum concept and design process, backwards design approach with its
stages, and each of the proposals’ axis and strands, and the legal framework in which the design is

primarily based.

A. Definition of terms
1. Curriculum

Throughout the years, education professionals have been trying to define to the word
curriculum and its implications, several authors from various paradigms and with different
purposes. According to Taba. H, (1962) and Tyler. R, (1949), the curriculum should respond to
specific needs and demand of an institution and its community. Both authors establish that the
recommended process for curriculum design is the diagnosis of needs, formulation of objectives,
content selection, content organization, selection of learning experiences, assessment means and
design. For Gagné. R, (1967) curriculum, consists of a sequence of units of content arranged in
such a way that the learning of each unit can be carried out as a simple act.

This means that the person will be able to perform the tasks provided with the capabilities

described by the specific units in the sequence, skills that have already been mastered by the



student. Dewey (1994) added culture and experiences to the curriculum definition. He emphasized
that curriculum means consists of a systematic transference the cultural experience of the race.
Casarini, M. (2013) in her book called “Teoria y Diseiio Curricular” defines curriculum as an
expression of the means and contents of Education, that the students need to acquire and that will

be shown through the learning outcomes.

Diaz-Barriga, (2005) explains that there is a difference between a curriculum model and a
curricular framework. For this author, a curriculum model is a theoretical construction of some
object or process that describes its operation and allows explaining and intervening in it, including
the selection of the elements or components that are considered most important, as well as their
relationships and forms of operation. In other words, a curriculum model consists on a strategy for
the development of the curriculum enabling its concretion and location in context. On the other
hand, a curriculum proposal is the specific curriculum plan, idea or project that contains various
recommendations and indications, offered for a purpose, seeking a specific benefit. A proposal is
usually presented to be submitted for analysis and determined whether it is convenient to carry it
out in the context of the specific curricular proposal where the situated character of the chosen

educational or curricular model is embodied.

For this study, a curriculum proposal will be defined as the range of understandings, skills,
knowledge and values, that leads the learning experiences, based on established goals or designed
standards. The purpose of this is to develop the individual’s competencies in a certain amount of
time. However, the curriculum model chosen for the creation of this proposal is: A standard and

proficiency-based method, through the Understanding by Design approach.



2. Proficiency based learning approach

Proficiency based learning, also known as competency based learning, consists of an
approach where students demonstrate that they have learned the expected knowledge and skills
according to their education level (European Commission. 2006; Attard & Bujega, 2016;
Hohmann, 2018).

Proficiency based learning was initially used in higher level education with the Tuning Project
by the European Commission, where experts in the educational field proposed a reform on the
learning outcomes in order to establish reference points among educational institutions and
improve the educational quality. Tuning methodology’s purpose is for student adaptation to

different contexts through a set of dynamic steps on its four lines:

- identifying relevant generic and subject specific competences for elaborating a meta-
profile for the subject area,

- exploring how a mutually agreed cumulative credit system can facilitate student mobility,

- exchanging good practices in approaches and techniques in teaching learning and
assessment,

- exploring how quality assurance frameworks can be used at programmed level to enhance

student learning (European Commission, 2006).



At the K-12 educational level, a proficiency-based learning goal is to ensure that students
achieve the expected learning, while providing educators and parents detailed information about
student learning progress, to identify academic strengths and weaknesses, and the specific
knowledge and skills students have not yet mastered. All these data is collected from the learning
experiences formative assessments. Certainly, what the training by competences is intended for
people to develop broad capacities that allow them to learn and unlearn throughout their lives,
knowing how to adapt to changing situations. With proficiency-based learning, education becomes
student-centered which means teachers are not seen as ‘deliverers’ of the curriculum but

facilitators of student learning (Donaldson, 2014).

3. Standard based learning approach

Standard based teaching and learning refers to the system of instruction, that includes
formative and summative assessment based on the students' demonstrations of learning,
understandings or mastery of certain knowledge or skills. This approach helps guide educational
processes such as planning, implementation and assessment of student learning and proficiency.
The guidelines that schools with the standard based approach use consists of written descriptions

of what students are expected to be able to do at a specific stage of their education.

In the United States and some international schools in Guatemala, standards are used to
determine academic expectations of proficiency of a skill along with the usage of certain
knowledge, according to a grade or level. The standard based approach allows students to take
ownership of their achievement and learning process, since standards can be met through various

learning experiences and assessed multiple times until the expectations are met (Tomlinson, 2006;
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Wiggins & McTighe, 2008; Heflebower, et al, 2016). The pursuit of international standards is a
choice of educational centers in Guatemala, who, in addition to responding to the CNB, comply
with these standards requirements, to provide greater opportunities for their students, through

international recognition.

4. Backwards design

When developing a curriculum design, there are different models that can be used. Depending
on the context and educational needs, curriculum developers choose the best fit. When referring
to international schools that are aligned with the United States Common Core Standards, it is
recommendable to think on a Standard-based education model, from which Backwards Design is
found (Wiggins & McTighe, 2008). Wiggins & McTighe, (2008) explain in their book
Understanding by Design that the main focus of designing backwards is to focus first on the
desired outcomes and find the appropriate teaching technique later on, leading to a result-focused
instead of a content-focused design.

The rationale behind this approach is that if the learning planning starts with the desired results
and performances, educators focus on the actual learning experiences rather than the content
coverage. In order to design a curriculum proposal with a backward approach, there are three
stages:

- Stage 1: desired results

- Stage 2: acceptable evidence

- Stage 3: planning learning experiences and instruction.

The Digital Skills and Values applied in Digital Contexts proposal consists on the design of the

first stage of this approach.



a. Stage 1: Desired results

The first stage of the Backwards Design focuses on formulating the desired understandings that
students need to have in order to be proficient in a certain skill or learning experience. In order to
define understandings, the established goals should be determined, which leads to the formulation
of the essential questions, which leads to the selection of the knowledge and skills sought to be

achieved (Wiggins & McTighe, 2008).

b. Established goals

The established goals are formal long term defined goals determined by a country, state, district
or department; which all the questions, objectives, activities or performance indicators respond to.
These can be factual, conceptual, procedural, dispositional or performance based. For the proposal
curriculum design in the established goals section, several options were considered to meet the
needs of the institution’s mission and vision (Wiggins & McTighe, 2008). Some examples
representative of educational technology established goals are the International Society for
Technology in Education (ISTE), Computer Science Teachers Association (CSTA), International
Computer Driver License (ICDL), European Commission Digital Competence Framework,

Common Sense Education, and the Raspberry Pi Foundation Curriculum.

c. Understandings

According to Bloom (1956) an understanding as a noun is a mental construct as the result of a
process of abstraction made by the human mind to make sense of distinct pieces of knowledge. As
a verb, understanding is defined as the ability to gather concepts and skills on appropriate form

visible on an effective application, analysis, synthesis and evaluation. In the curriculum proposal,



three kinds of understandings are included: an understanding of the big idea, overarching

understandings and designed understanding per skill strand.

d. Levels of understanding

Overarching understandings encompass the knowledge and skills determined by the
established goals. However, on this proposal, understanding will be shown through four levels of
understanding that serve as performance indicators. These levels of understanding show how the
student digital skill proficiency influences on the student overall learning. Inspired by Bloom's
taxonomy, the definition of the four levels of understanding is the following:

e To learn: usage of the digital skill to acquire more knowledge and skills.

e To demonstrate learning: usage of the digital skill to perform the desired learning

outcomes.

e To innovate: to create new or improve through digital skills.

e To reflect on learning: to use digital tools to mindfully think on own learning path,

limitations and opportunities.

e. Essential questions

Essential questions are questions necessary for developing understanding that highlight the big
ideas central to the design. These questions guide the learning experiences. The desired result is
for students to pursue the question rather to answer it (Wiggins & McTighe, 2008). Some of the
characteristics of essential questions are authenticity and genuine inquiry, therefore reflection is
required. Essential questions avoid coverage, instead, they promote discussion, debate, problem

solving, research and student reflection on learning.
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f. Skills

Skills consist of discrete techniques, complex procedures and methods applications that require
guided practice, feedback and coaching. The phrase the “student will be able to” refers to the skills
acquired in order to achieve the performance goals. Some skills focus on how to learn and others
on how to perform, from which there are different types of performances, such as: soft skills, study
skills, collaboration and communication skills. The way students develop and deepen their
understandings of an abstract concept, influences on how they become proficient on a set of skills

(Wiggins & McTighe, 2008).

g. Content knowledge

Content knowledge refers to the body of concepts and information that students are expected
to learn given a subject area, including the research, facts, principles and theories that sustain it.
There is a debate between whether education should focus on content coverage and the hierarchy
position of knowledge or an education based on skills. In Backwards Design, knowledge is not
seen as the primary outcome but as one of the necessary components to reach the desired

understanding on a specific subject or area (Wiggins & McTighe, 2008).

h. 21% Century Skills

215 Century skills consists of a wide set of knowledge, skills and habits that are considered
critical for success in the real world. In an ideal scenario where students learn the most relevant
and demanded skills, useful and applicable in their daily lives.

The 215 Century Skills are:
o Critical thinking, problem solving, reasoning, analysis, interpretation and synthesizing

information.
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e Research skills and practices and interrogative questioning.

o Creativity, artistry, curiosity, imagination and innovation, personal expression.

o Perseverance, self-direction, planning, self-discipline and adaptability, initiative.

e Oral and written communication, public speaking and presenting and listening.

e Leadership, teamwork, collaboration, cooperation and facility in using virtual workspaces.

e Information and communication technology (ICT) literacy, media and internet literacy,

data interpretation and analysis and computer programming.
e Civic, ethical and social-justice literacy.
e Economic and financial literacy and entrepreneurialism.
e Global awareness, multicultural literacy and humanitarianism.
o Scientific literacy and reasoning and the scientific method.
e Environmental and conservation literacy and ecosystems understanding.

e Health and wellness literacy, including nutrition, diet, exercise, and public health and

safety. (UNESCO, 2017; Battelle for Kids, 2019 & Partnership, G. 2019).

B. Study of the context

In this section there is a description of the contextual framework of Interamericano as an
international school in Guatemala, its mission, vision and other details such as school profile,

population and curriculum.
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1. International education

International education as seen by the International Primary Curriculum, fosters the
development of personal qualities such as inquiry, adaptability, resilience, morality,
communication, thoughtfulness, cooperation and respect. This development occurs by establishing
personal goals. The International Primary Curriculum serves students, families and teachers who
belong to a “nomad community”. This means that the members of this particular group won’t grow
roots in a specific place geographically, but to one that belongs to different kind of conglomerate:

people from various locations carrying their own cultural baggage.

International students might not have the local foundations, yet they are rich in all types of
knowledge from experience since they had traveled to different cultural locations. Creating and
maintaining environments that make students able to ask meaningful questions, move to and from
conventional and fluid forms of thinking, cope with disappointment, act on their own moral
standpoints, communicate in more than the spoken language, reflect on own learning, working
alongside in collaboration with peers and show acceptance and respect to others; are some of the
personal goals for international curriculum designs (Elwood, C; Green V. & Cherrington, S;

Hayden, M. & Thompson, J; 2009, 2010, 2012).

Besides personal goals, curriculum designs should develop in students an understanding of
differences of independence and interdependence according to nationalities and beyond their own.
While helping students adapt to other educational systems, international curriculum

implementations, should enable students to develop national and international perspectives plus

13



understanding the values of similarities and differences of the vast cultural input they have been

exposed to (Hayden, M. & Thompson, J.; Sanger, J.; 2012, 2019).

a. International schools in Guatemala

International Schools in Guatemala are part of the private education system and their
population is mostly composed of culturally diverse students (children of diplomats, multinational
corporate executives, Non-profit organizations activists, multinational families, and so on). These
schools thrive to provide similar education and ease the transition of students, whether they come
from a quality or accredited school. In order to be an international school, it must be accredited,
these are accreditations that certify their students with the international High School diploma.
Some of the accreditation and membership entities are: The ColS (Council of International
Schools), New England Association of Schools & Colleges (NEASC), Southern Association of
Colleges and Schools (SACS-CASI), Association of Christian Schools International (ACSI) and

National Private Schools Accreditation Alliance (NPSAA).

2. Colegio Interamericano of Guatemala

Colegio Interamericano is a private, non-profit, nonsectarian day school located in Guatemala,
characterized for having a family-like atmosphere, individualized attention to students, a bilingual
program and an international curriculum. In 1979, the Fundacién Educativa Guatemala, composed
of parents and other members of the school community, was established with the main goal of
developing and sustaining educational institutions in Guatemala. The Fundacion Educativa
Guatemala is the owner of the school property and it is in charge of all capital development

projects. Fundacién Educative Guatemala appoints the Board of Directors. The school is located

14



in Boulevard La Montafia, Finca el Socorro zone 16, in Guatemala City, Guatemala (Colegio

Interamericano, 2019).

a. Mission and Vision

The mission of Colegio Interamericano is to prepare global citizens with the knowledge, skills

and values to lead and improve a rapidly changing world (Colegio Interamericano, 2019).

The vision of Colegio Interamericano is to be recognized as the best dual-diploma,

internationally accredited school in Guatemala (Colegio Interamericano, 2019).

b. Six Pillars of Character

Colegio Interamericano aligns its academic instruction with the core values initiative
Character Counts by the Michael Josephson, of the Josephson institute (Colegio Interamericano,
2019). This initiative is based on a set of six values defined by a group of youth development
experts as the; “core ethical values that transcend cultural, religious and socioeconomic
differences” (Character Counts, 2019). The six values are: Trustworthiness, Respect,
Responsibility, Fairness, Caring and Citizenship, each of which are used as part of a program with
the objective of creating and maintaining a positive school environment and culture of kindness

while making schools safe environments for students to learn (Character Counts, 2019).

c. Facilities

The campus is located on 9.5 acres of terraced land and divided into five distinct areas: Early
Childhood Education, Elementary School, Middle School, High School and Administration. There

are 90 classrooms, 4 science laboratories, 4 computer labs, a two-story library, an amphitheater
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and a cafetorium. Among the sport and recreation areas, the school has a synthetic soccer field,
covered basketball and volleyball courts, early childhood and elementary playgrounds and a

student’s common area (Colegio Interamericano, 2019).

d. Enrollment and community

The total enrollment for the 2018-2019 school year was 1,377 students and the nationalities
of the student population is made up of;, 80% Guatemalan; 9% Korean; 3% U.S. American and
8% from 16 other countries. Each grade level is made up of five sections for most Early Childhood
Education, Elementary and Middle School grade levels and four sections for High School with an
average class size of 20 students. Colegio Interamericano educational community combines the
experience and cultural background of local teachers and international visiting fellows (Colegio

Interamericano, 2019).

e. Graduation requirements

Colegio Interamericano establishes minimum requirements for graduation from High
School. These requirements should be seen as minimum and support regulations established by
the Colegio Interamericano Board and are aligned with the national graduation requirements for
Bachillerato en Ciencias y Letras of the Ministry of Education in Guatemala (Colegio

Interamericano, 2019).

f.  Calendar and schedule

The school year has a minimum of 182 student contact days (August to mid-June). For
Preschool and Pre-Kindergarten, each school day is from 8:00 a.m. to 12:20 p.m. For Early

Childhood Education and Elementary, each school day is from 8:00 a.m. to 2:20 p.m. Early
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Childhood Education and Elementary classrooms are self-contained through grade 4. Grade 5
introduces students to the Middle School model offering multiple teachers through a rotation
schedule. For grades 6-8 each school day is from 8:00 a.m. to 3:30 p.m. and is divided into a 90-
minute block rotation schedule. For grades 9-12, each school day is from 8:00 a.m. to 3:30 p.m.

and is divided into an 80-minute block rotation schedule (Colegio Interamericano, 2019).

g. College acceptance and memberships

All of Colegio Interamericano’s graduates pursue degrees of Higher Education.
Approximately 70% attend Guatemalan universities, and the remaining 30% study abroad.
Colegio Interamericano is fully accredited as a PK-12 international school through AdvancEd and
the Guatemalan Ministry of Education. It has memberships with Association of American Schools
in Central America (A.A.S.C.A), National Association for the Education of Young Children
(N.A.E.Y.C.), Association for the Advancement of International Education (A.A.LE.),
Association for Supervision and Curriculum Development (A.S.C.D.) and the Tri Association
(International Schools of Mexico, Central America and the Caribbean) (Colegio Interamericano,

2019).

C. Legal framework

In order to understand the implications of a curriculum design for Colegio Interamericano
as an International School in Guatemala, it is important to review the legal requirements and
regulations related. Colegio Interamericano has a curriculum policy where both Guatemalan
Ministry of Education and United States High School diploma requirements are considered.

Guatemalan regulations according to the government agreement law 035 - 2005 establish that the
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official curriculum for educational institutions is the “Curriculo Nacional Base” whose topics are
the minimum requirement for ministry’s accreditation. The agreement also establishes the grades
per level and student age. The official Curriculum: “Curriculo Nacional Base” was created as part
of the curricular reform in 2003 by Guatemalan Ministry of Education in order to respond to the

needs of a fair a quality education (MINEDUC, 2011).

Colegio Interamericano has a Curriculum Policy where it explains the different standards
that guide instruction by subject. For PK — 12 Technology class, the established standards are
defined by the International Society for Technology in Education (ISTE), (Colegio

Interamericano, 2019).
The following table showcases the division by levels according to each of the requirements.

Table 1. Colegio Interamericano and Guatemalan Ministry of Education level division.

Colegio Interamericano
International High School Diploma

Guatemalan Ministry of Education

Guatemalan High School Diploma Minimum Age

Parvulos 1 4 Prekindergarten
Parvulos 2 Preprimaria 5 Kindergarten Early Chll.d hood
Education
Parvulos 3 6 First Grade
Primer Grado 7 Second Grade
Segundo Grado 8 Third Grade Elementary
Tercer Grado 9 Fourth Grade School
Primaria
Cuarto Grado 10 Fifth Grade
Quinto Grado 11 Sixth Grade
Sexto Grado 12 Seventh Grade Middle School
Primer Curso 13 Eighth Grade
Segundo Curso Ciclo Basico 14 Ninth Grade
Tercer Curso 15 Tenth Grade
High School
Cuarto Bachillerato Ciclo 16 Eleventh Grade
Quinto Bachillerato ~ Diversificado 17 Twelfth Grade

(Note: adaptation from Colegio Interamericano, 2019)
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IV. Methodology

This chapter describes the methodological approach and the processes that sustain the proposal
design. The professional work framework aimed to design and validate a Pre-K-12 curriculum
proposal on Digital Skills and Values Applied in Digital contexts, responsive to Colegio

Interamericano mission, vision, and values.

A. Proposal’s scope statement

A qualitative approach as a case study, was used in this research. The objective of a case
study is to obtain the richness, depth and quality of information, not quantity or standardization.
When studied in a phenomenological perspective, in which the objective is to analyze the values,
experiences and meanings of a social group, the use of samples from both experts and type cases
is frequent (Hernandez-Sampieri, 2014). The study was Colegio Interamericano’s approach and
needs for their technology area, while understanding all their unique circumstances and

phenomena.

The purpose of Digital Skills and Values applied in Digital Contexts professional work
framework was to design and validate Stage 1 of the Pre-K - 12 Technology Curriculum for
Colegio Interamericano. This framework proposal consists of an a-temporary, integrative
curriculum for the Technology class. The proposal structure is composed by four main axis,
eighteen strands with their overarching understandings, listed essential questions, skills and

knowledge per strand. Each axis is underpinned on the international established goals/standards.
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B. Objective
1. Main objective

Design a PS-12 curricular framework proposal on Applied Digital Skills and Values applied

in Digital Contexts, responsive to Colegio Interamericano mission, vision and values.

2. Specific objectives

- Describe the 21st-century digital skills, knowledge, and values with a prioritized order
according to the schools demand and student’s needs, together with the reviewed
literature.

- Design a versatile learning framework from Pre-K to Grade 12 aligned with
international digital proficiency standards along with Interamericano mission and
vision.

- Validate the digital skills and values applied in digital contexts framework proposal’s

standard-based teaching and learning approach.

C. Assumptions of the study

According to Simon, M. (2012), assumptions and limitations are key to the understanding of
qualitative research and different types of studies. This professional work framework was guided
by different assumptions according to each stage of the study. The research phase of the study was
guided by the assumption that all of the participants answered the interview questions in an honest
manner. Also, that the inclusion criteria of the Interamericano community of stakeholders are

related to the design and the implementation of the curriculum proposal. The design process phase
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of the study was guided by the assumption that international technology and computer science

standards aim to respond to global education quality and needs.

D. Research design

The approach to the different methods, when it comes to research, depends on the aim of
the study (Hernandez-Sampieri, 2014). This study was conducted from a qualitative paradigm
approach. The qualitative approach is guided by significant areas or topics of research. However,
instead of clarity about research questions and hypotheses, a qualitative approach dwells in

assumptions.

The investigative action moves dynamically in both directions: between the facts and their
interpretation. The reasoning behind the approach is due to the type of proposal. Casarini (2013),
explains that the curriculum design process begins with an expressed problem or need which for
this study, was taken from the initial interviews of the community stakeholders and a post - design
validation meeting. The reliability within this qualitative design was ensured by a detailed

examination of the transcripts using ATLAS.ti, a qualitative data analysis software.

The analysis consisted of encoding the transcripts of the validation meetings and
interviews, to find the key words consistent along the discourse. This type of analysis allowed the
exploration of the needs and demands together with the current related designs, all this coupled

with the viewpoint of experts from different fields.

The phases for carrying out the process were the following:

21



Needs and demands: This phase consisted of identifying the need of a curriculum, as the
middle school technology teacher realized that the school required a framework for the
technology class. Consequently, a meeting with the General Director of the school was
held, to ask for authorization for conducting research and designing a curriculum proposal
design for Technology subject followed by an electronic invitation to participate in the
needs and demands interview with the aim of gaining access to Interamericano community
stakeholders.

Phase duration: 2 months

Literature review and needs and demands analysis: in this phase, the collected ideas
and suggested topics were arranged on a graphic organizer, while literature and other
curriculum designs were reviewed and stored in a digital library.

Phase duration: 4 months - 8 months

Curricular framework proposal drafting and design: For this phase, the backwards
design model was reviewed and validated with the school curricular model. The first,
second & third proposal structure were drafted ending with the final proposal structure
design. (Axis, strands, overarching understandings, essential questions, understandings,
skills and knowledge). In addition to this, a values proposal curricular structure was
designed. After the structure drafting, the international digital proficiency standards were
reviewed in order to proceed with crafting Understandings, Essential Questions, Skills and
Knowledges and values applied in digital contexts process.

Phase duration: 1 month
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e Curricular framework proposal validation: A proposal design validation meeting was

held with the main stakeholders of the Interamericano community, through a focus group

style meeting plus a meeting with the school’s IT manager. The information was

keyworded and encoded using ATLAS.ti software. Finally, the curricular proposal

framework design was updated with the respective observations.

Phase duration: 3 months

The following table presents each of the data collection and analysis methods, paired with the

specific objectives.

Table 2. Objectives paired with collection and analysis methods

Specific objective

Data collection method

Data analysis method

Actors

Describe the 21st-century
digital skills, knowledge, and
values with a prioritized
order according to the school
demands and student’s
needs, together with the
reviewed literature.

Design a versatile learning
framework from Pre-K to
Grade 12 aligned with
international digital
proficiency standards along
with Interamericano mission
and vision.

Secondary information
sources review
Semi-structured
Interview with General
Director

Semi-structured interview

with Principals.

Secondary information
sources review.
International standards
alignment by categories.

List of technology for

education existing

curricular frameworks

Suggested Topics
graphic organizer.

Stage 1 design of the
curriculum presented
in a double entry
matrix, with axis,
strands and curricular
elements paired with
standards.

Literature and Academic
School Stakeholders:
General Director

Early Childhood
Education Principal
Elementary Principal
Middle School Principal
High School Principal
IT Manager

Literature and Academic

Validate the proposal’s Interviews Tables School Stakeholders:

standard-based teaching and Focus Groups with Word clouds General Director

learning approach. Colegio Interamericano Semantic analysis Early Childhood

stakeholders Education Principal

Elementary Principal
Middle School Principal
High School Principal
IT Manager

(Note: Original creation)
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Ethical research criteria were considered, according to Colegio Interamericano Child Protection

Policy.

1. Data collection methods

Qualitative research provides textual descriptions of peoples experiences such as behaviors,
beliefs, opinions and individual emotions. In order to compile this information, specific tools were
used according to each specific objective (Hernandez-Sampieri, R. et al., 2010). This study’s
information collection methods were chosen in order to achieve each specific objective. Time and

access to the different actors were considered as well.

2. Participants and exclusion policy

The participants of the study were purposively chosen, and the criteria was the interference
they have with the proposal design, for example, the school’s General Director was included on
the study since she is key for decision making for the whole school. All division Principals were
interviewed for the researcher to explore and understand the needs per division related to the
technology course. In the validation meeting, representatives of all school stakeholders were taken
into account, including the General Director, Technical Director, all Division Principals, Early
Childhood and Elementary technology teachers, as well as three Middle School students. Oral and
written authorizations were considered for this research (appendix). There was a no exclusion
policy on this study. However, the high school Technology teacher expressed an unwillingness to

attend to the focus group, for personal reasons.
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3. Research reliability

To develop a rigorous research and framework aspects such as expert revision of collection
tools, reliability of the sources and transferability were considered. For the revision factor the data
collection tools were revised and validated by the Middle School principal. The referenced sources
were found on academic search engines and online libraries, chosen from reliable sources and the
information had to be relevant internationally and recent in date. For the transferability of the
study, the time, place and description of the culture was included in the study of the context
chapter, in order to present the actual conditions where this framework was created in case of

replication interest.
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V. Results: Presentation, analysis and discussion

In this chapter, the results per objective are presented with the respective analysis aligned with

the reviewed literature.

A. Specific objective 1

Describe the 2l1st-century digital skills, knowledge, and values with a prioritized order

according to the school demands and student’s needs, together with the reviewed literature.

1. Prior to design interviews

Interviews with the General Director and Principals were made in order to explore the school
needs in terms of technology education. The semi-structured interview had 3 sections. The first
section had questions about the current curriculum, its strengths and weaknesses. Section two had
questions about divisional students and teacher needs regarding knowledge, skills and values in
digital contexts. The last section was about expectations principals had for the new proposal. The

interview structure format can be found on the appendix part of this document.

2. Literature and research reviews

This phase consisted of an exploration and curation of the existing literature related to
educational technology current needs and demands around the world. Academic search engines
and databases were used to access this information and most of the articles revised were stored in

a Zotero library. The following table presents the main topics addressed in the search and the

frequency of the articles or resources revised.
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Table 3. Revised literature collected in a Zotero library.

Main topic Frequency
STEM/STEAM 8
Artificial intelligence 7
Computational thinking / coding 9
Connectivism 1
Curricular development 2
Digital values 1
Educational technology 5
Gamification 1
Inclusive technology classrooms 1
International schools 4
Learning theories 2
Makerspaces 3
Mixed reality 1
PBL 1
Research theory 3
Robotics 3
Systemic education 1
Technology curriculum/standards 11
Technology Integration 9
Visual Arts 1

(Note: Original creation)

3. International standards for the 21st century list

After reviewing the literature, different curricular initiatives related to educational technology
and skills, that educational institutions must take into account to educate 21st century students,
were found. Some of those initiatives are curricular frameworks with their own standards,
developed by institutions for example, Google for Education and Common-Sense Education.
Other initiatives consisted of established standards such as the ones from the International Society
for Technology in Education ISTE, Computer Science Teachers Association, International

Computing Driving License, and the European Commission.
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The following table presents a listing of organizations who developed curriculum and their

standards utilized on this part of the study:

Table 4. Existing technology curricular designs and established standards

Developer / Organization

Description

International society for technology in education
standards for students (ISTE)

Common sense media curriculum /Digital citizenship

Applied digital skills from google

CS first curriculum

Six pillars of character initiative

Raspberry Pi curriculum

Computer science teachers association (CSTA)

International computing driving license (ICDL)

European commission digital competence framework
for citizens

National geographic learning framework/ attitudes

List of seven standards designed to empower student
voice and ensure that learning is a student-driven
process.

K-12 Digital citizenship curriculum aligned with ISTE
standards.

Curricular framework developed by google to help
teachers and students’ learning process with Google
Suite tools.

A free curriculum that facilitates the teaching of
programming and makes it fun to learn.

A program based on six core values with the objective
of creating and maintaining a positive school
environment and culture of kindness while making
schools safe environments for students to learn.

A computational thinking curriculum designed by
Raspberry Pi foundation in order to help teachers and
students learn and use computational thinking skills.

Delineate a core set of learning objectives designed to
provide the foundation for a complete computer science
curriculum and its implementation at the K—12 level.

ICDL Foundation is an international organization
dedicated to raising digital competence standards in the
workforce, education and society. The standards from
ICDL used belonged to the Asia area.

The European digital competence framework for
Citizens offers a tool to improve citizens' digital
competence.

National Geographic has developed a learning
framework around a set of attitudes, skills, and
knowledge that embody the attributes of an explorer.

(Note: Original creation)
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The retrieved information from the interviews and research exploration was classified into
categories according the skills, topics, sources and needs and organized in a map. Figure 1 shows

the first three levels of the map created. (To see the full Graphic Organizer go the link:

http://tiny.cc/nzaegz)

Figure 1. Discovered topics and needs map

Digital Character
Online & Community

Computational Thinking

Multimedia
Evahuation

Applied Digital Skills and
Values Curriculum

Research & Information Literacy

Android
Ipads Physical Technology

. Tools
Student Devices Mobile Technology o

Retrieving Info Databases

Products

(Note: Original creation)
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B. Specific objective 2

Design a versatile learning framework from Pre-K to Grade 12 aligned with international

digital proficiency standards along with Interamericano mission and vision.

The final version of the curriculum proposal design is displayed, according to the Backwards
Design format based on the Standard-based & competencies curriculum model (Tomlinson. C.,

2006; Wiggins & McTighe, 2008 & Heflebower, T., 2016).

The proposal will be shown by axis and strand per axis. Each strand has the designed
Overarching Understanding, that establishes the strand’s big idea. Below, the specific
Understandings, Essential Questions, Knowledge and Skills necessary for the student to be

proficient in the skill strand.

1. Axis and strands

The curriculum proposal is structured in a vertical and horizontal manner, in order to clearly
classify the different digital skills and their understanding. The digital skills and values proposal
is divided horizontally in axes, an axis is a fixed reference of an overarching topic. The design’s 4
axes are: computational thinking, research & information Literacy, physical and technology and
online & community. Each of these axes is divided vertically into strands. A strand is a fiber that
belongs to a cord or string, for what in this design, the strands are the vertical components of each

one of the axes (Wiggins & McTighe, 2008).

All of the above sustained by the international established goals, such as the standards defined

by the International society for technology in education (ISTE), Computer science teachers
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association (CSTA), International computer driver license (ICDL), European commission digital

competence framework, Common sense education, and the Raspberry Pi foundation curriculum.

The following table show the structure of the curricular framework proposal.

Table 5. Curricular framework proposal structure

AXIS

-the integration of main skills and topic phrased in understandings -

Design understanding

-the overarching description of what students have to understand
in order to achieve the skill-

Strand

-vertical component for each one of the axis-

Established goals/ standards
Understandings Essential questions

-the collected international standards
-what students need to|-lead students on a critical related to the Overarching topic' -

understand in order to be|insight on the topic, does not

proficient on the skill- need to be answered-
Knowledge Skills
-the suggested topics- -the skills needed to be

proficient at in order to achieve
the desired understanding-

(Note: Original creation)
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This figure shows the four Axes with their overarching understandings and respective strands.

AXIS

Understand how
technology works and
make reliable
predictions about its
future behavior.

Design
Standard/
Understan

ding

Strand Logical Reasoning

AXIS

Understand to what
extent research
strategies can
facilitate the
achievement of the
information goals.

Design
Standard/
Understan

ding

Strand Efficient Access

AXIS

Design
Standard/
Understan

ding

Strand

AXIS

T
SENLETCTY web works and its
Understan impact on their
ding everyday lives.

Strand Web Essentials

Figure 2. Curriculum map by axis and strands

Understand how sets

of instructions for a

destinated outcome
are used to solve real

world problems.

Algorithming

Understand the

quality, reliability and

perspective of

information, based on

the source and
evaluation criteria.

Nature, extent &
evaluation

Understand how mobiles and computing devices work together
with software to achieve goals, and that their kinds are intended to
different purposes or audiences.

Devices & Mobile Tech

Understand how the | Understand digital technologies input
on the development of positive
communication and collaboration
interactions.

Computatio

Understand the
process of solving
problems by breaking
them down into
systematic
components for
developing solutions.

Decomposing

Research & Info

Understand and
embrace the
implications of using
retrieved data, media
or information.

Responsible Usage

al Thinking

Understand how does
the process of hiding
all but the relevant
data about a program
reduce complexity
and increase
efficiency.

Abstraction

mation Literacy
Understand the
trasformation of ideas
into innovations
considering the rights
and obligations as
creators, while
sharing via multiple
platforms

Aware Production

Physical Technology

Understand why prototyping enhances meaningful learning
experiences of technological concepts.

Invention Kits & Robotics

Online & Community

Communication & Collaboration

(Note: Original creation)
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Understand that living in an
interconnected world has benefits and
implications, the most effective way to | self-reflecting before, during and
embrace them is acting in a way that is
safe, legal and ethical.

Privacy & Security

Understand the
process intended to
measure the quality,

performance and
reliability of a design
solution, before it is
final use.

Testing

Understand the
usage of databases to
predict outcomes and

make informed

decisions.

Databases

Understand the importance of

after self - revealing.

Understand the
incorporation of
digital tools for the
representation and
execution of
programs when
solving real world
problems.

Simulation/
Representation

Understand how to
build solutions to
real-world problems
by choosing the right
digital tools and
appropiated software.

Multimedia & Design

Digital Portfolios



2. Axis 1 - Computational thinking

Computational thinking is a problem-solving approach that consists of viewing the problem as
a whole, finding the best set of steps to solve it, breaking into parts, abstracting its complexity,

proposing and testing solutions to finally apply them.

Since automation of human tasks is becoming more and more common, skills that involve the
human quality of problem solving are fundamental for global citizens. The following images

correspond to axis one and its six strands: Logical Reasoning, Algorithming, Decomposing,

Abstracting, Testing and Simulation.

Understand how
technology works
and make reliable
predictions about its
future behavior.

Design
Standard/
Understanding

Logical Reasoning

(Note: Original creation)

Fi

Understand how
sets of instructions
for a destinated
outcome are used to
solve real world
problems.

Algorithming

Understand the
process of solving
problems by
breaking them down
into systematic
components for
developing solutions.

Decomposing
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Understand how
does the process of
hiding all but the
relevant data about a
program reduce
complexity and
increase efficiency.

Abstraction

Understand the
process intended to
measure the quality,

performance and
reliability of a design
solution, before it is
final use.

Testing

Understand the
incorporation of
digital tools for the
representation and
execution of
programs when
solving real world

problems.

Simulation/
Representation




a. Strand 1 - Logical reasoning

The logical reasoning strand refers to the understanding of how things work and what
predictions can be made from objects, machines and programs behavior. These predictions can
help the student troubleshoot and fix systems that are not giving the desired results. The criteria to
categorize standards under the logical reasoning umbrella, was if they were related to problem

solving, understanding of technological processes, identifying needs and explaining problems.

Figure 4. Axis 1 - Strand 1
Computational Thinking

Understand how technology works and make reliable ISTE. 5. Computational Thinker

UREEETEs, predictions about its future behavior. Develop and employ strategies for understanding and solving

) ) problems in ways that leverage the power of technological
m Loglcal Reasonlng methods to develop and test solutions.

CETA 2- Algorithms & Programming - 10

- Logic is fundamental on Use flowcharts and/or pseudocode to address complex
“ how technology works. |- What is logical reasoning? |Problems as algorithms. o
v 9 . .
o ) ) ) €ST4A  1A- Algorithms & Programming - 15 a
be] g - Machines work on - How do thlngs happen. Using correct terminology, describe steps taken and choices o
o predictable ways. made during the iterative process of program development. 3
ﬁ © - How can you predict CS'mA  3B- Algorithms & Programming - 08 g’
(] E - Logical reasoning is machines behavior? Describe how artificial intelligence drives many software and Q
TG d g
L= about being able to explain physical systems. Q
BN why something is the way |- What makes machines 5. Problem Solving ]
To identify needs and probl d t | tual 0
ot YT . . 0 Identify needs and problems, and to resolve conceptua n
itis and hOW to fix !t ifitis |behaviour predlgtable and problems and problem situations in digital environments. To use [I
not working as desired. humans' unpredictable? digital tools to innovate processes and products. To keep A
1
ICDL i Q
- Key terms: problem, E’ Computing Moduls ]
L solution, process, predict, Understand key concepts relating to computing and the typical %
. i - |dentify a problem activities involved in creating a program.
D ehavior. p
° z B Ways to analyze - Define a desired outcome )
EX7 I processes - Formulate posible solutions Programmiog 1)
E - Flowcharts - Create strategies
- Problem 5°|Ving process |- Interpret flowcharts Write short programs demonstrating awareness of simple
- Pseudocode and - Design flowcharts programming concepts, such as sequencing, repetition,
variables variables, and selection.

(Note: Original creation)
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b. Strand 2 — Algorithming

Algorithming refers to the process of creating sets of instructions that solve one or more
complex problems. The skills to master this strand are related to problem solving creating own
sequences and finding the best set of steps to make that problem-solving process more effective.
The established goals related to algorithming were selected if they were related to sequences,

loops, formulating solutions and identifying algorithms.

Figure 5. Axis 1 - Strand 2
Computational Thinking

Design
Understanding

m Algorithming

Essential Questions
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Knowledge &
Skills

Understand how sets of instructions for a destinated
outcome are used to solve real world problems.

- An algorithm is a
sequence of instructions or
a set of

rules to get something
done.

- There are plenty of
algorithms that will
accomplish the same goal
and each of these can be
implemented

using different
programming languages
on different computer
systems.

- What is the best way to
solve a problem?

- How are algorithms used
on the real world?

11413 5.a. Computational Thinker

Formulate problem definitions suited for technology-assisted
methods such as data analysis, abstract models and algorithmic
thinking in exploring and finding solutions

€STA  1A- Algorithms & Programming - 10

Develop programs with sequences and simple loops, to express
ideas or address a problem.

ESTA  1B- Algorithms & Programming - 10
Create programs that include sequences, events, loops, and
conditionals.

C€ETA 2- Algorithms & Programming - 11
Create clearly named variables that represent different data
types and perform operations on their values.

SSTA 2- Algorithms & Programming - 12
Design and iteratively develop programs that combine control
structures, including nested loops and compound conditionals.

SETA 3A- Impacts of Computing- 26

Demonstrate ways a given algorithm applies to problems
across disciplines.

e aggE T, S| SSTA 55 s i 1

- Key words: Algorithm,
seqguence, input, output,
process, instructions, goal.
- Processes

- Programming language
lpseudocode

- Opeating systems

- Variables

- Loops

- Algorithmic thinking

(Note: Original creation)

- Choose and employ the
right strategy

- Create own strategies to
solve problems.

- Identify the algorithm on a
program or sequence.

- Create own algorithms
using concrete, symbols,
programming languages or
pseudocode.
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Use and adapt classic algorithms to solve computational
problems.

ICDL

Understand and use computational thinking techniques like
problem decomposition, pattern recognition, abstraction and
algorithms to analyse a problem and develop solutions.

Computing Module

& Programming (2)

Learners are able to develop algorithms that make use of basic
programming constructs to satisfy predefined outcomes or
project briefs.
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c¢. Strand 3 — Decomposing
In the real world there are simple and complex problems. Simple problem solving might

need simple or one-way solutions, but complex solving process might need more than one step.

In this strand, decomposing is the act of solving problems by breaking them down into

components and analyzing each to find or create a solution. The established standards chosen to

substantiate this strand are related to breaking complex problems into parts to find solutions.

Design
Understanding

| Stand | Decomposing |

Understandings &
Essential Questions

Knowledge &

Figure 6. Axis 1 - Strand 3

Computational Thinking

Understand the process of solving problems by breaking
them down into systematic components for developing
solutions.

- The process of breaking
down a problem into
smaller

manageable parts is
known as decomposition.

- Decomposition helps us
solve complex problems
and

manage large projects.

- Key terms:
decomposition, process,
set of instructions. break
down, components,
system.

- Problem solving process.
- Simple and complex
problems

(Note: Original creation)

- How do | solve a problem
by breaking it into small
parts?

- How is decomposition used
on the real world?

- Breaking down problems
into parts or components.
- Analyzing the parts of a
problem to find a solution.
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ST 5.c. Computational Thinker

Break problems into component parts, extract key information,
and develop descriptive models to understand complex
systems or facilitate problem-solving.

SSTA  1A- Algorithms & Programming - 11

Decompose (break down) the steps needed to solve a problem
into a precise sequence of instructions.

CSSTA 1B- Algorithms & Programming - 11
Decompose (break down) problems into smaller, manageable
subproblems to facilitate the program development process.

CETA 2- Algorithms & Programming - 13
Decompose problems and subproblems into parts to facilitate
the design, implementation, and review of programs.

SSEA  3A- Algorithms & Programming - 17
Decompose problems into smaller components through systematic
analysis, using constructs such as procedures, modules or objects.

ESTA  3B- Algorithms & Programming - 22

Modify an existing program to add additional functionality and discuss
intended and unintended implications (e.g., breaking other functionality).

[icoL;

Computing Module

Understand and use computational thinking techniques like
problem decomposition, pattern recognition, abstraction and
algorithms to analyse a problem and develop solutions.

& Programming (3)(4)

Learners are able to make use of a variety of programming
paradigms, and combine data from various systems to solve
complex, real-world problems. Apply abstraction and
decomposition to solve more complex problems

spiepueys /s|eoo paysiiqeis3



d. Strand 4 — Abstraction

Abstraction consists in isolating an element from its context or from the rest of the elements

that accompany it. In programming, the term refers to the emphasis on the “how” instead of the

“what”.

This process reduces complexity and increases solving efficiency. The established goals in

this strand relate to understanding the big picture of things, finding and isolating components to

find the key to a solution.

Design
Understanding

- Abstraction is about
simplifying things.

- Abstraction is about
identifying

what is important without
worrying too much

about the detail.

- Abstraction allows us to
manage
complexity.

Understandings &
Essential Questions

- Key terms: abstraction,
patterns, simple, complex,
efficient, details.

- Automation

- Loops

- Relevant data according
to each problem.

- Procedures with
parameters.

(Note: Original creation)

Knowledge &
Skills

Fi

Understand how does the process of hiding all but the
relevant data about a program reduce complexity and
increase efficiency.

m Abstraction

- How do you manage
complexity?

- Determine importance
- Using algorithms instead of
variables to complete tasks,

- Create automated solutions.

- Find patterns
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ure 7. Axis 1 - Strand 4
Computational Thinking

|ST'" 5.d. Computational Thinker

Understand how automation works and use algorithmic
thinking to develop a sequence of steps to create and test
automated solutions.

E2%A  1A- Algorithms & Programming - 08

Model daily processes by creating and following algorithms
(sets of step-by-step instructions) to complete tasks.

LBTA  1A- Algorithms & Programming - 09
Model the way programs store and manipulate data by using

bers or other symbols to rep information.
SSTA 2- Algorithms & Programming - 14

Create procedures with parameters to organize code and make
it easier to reuse.

SSTA  3A- Algorithms & Programming - 14
Use lists to simplify solutions, generalizing computational

probl instead of rep ily using simple variables.
QSEA  3B- Algorithms & Programming - 15

Analyze a large-scale tional problem and identify
generaluzable patterns that can be applied to a solution.

Computing Module

Understand and use computational thinking techniques like
problem decomposition, pattern recognition, abstraction and
algorithms to analyse a problem and develop solutions.

& Programming (3)

Apply abstraction and decomposition to solve more complex
problems

spJepuels /s|eoo paysijqeis3y

3.4 Programming

To plan and develop a sequence of understandable instructions
for a computing system to solve a given problem or perform a
specific task.




e. Strand 5 — Testing

Testing is measuring the quality, functionality, and reliability of a created solution. It is in

the testing stage where behaviors are observed, data is collected, and informed decisions are taken.

The established goals that substantiate this strand are related to trial and error processes and

solution evaluation.

Design
Understanding

- Testing is to measure a
program to see if it gets to
the solution intended.

- Testing helps us to
choose the best solution
for an specific problem or
situation.

Understandings &
Essential Questions

- Testing occurs before the
final usage of the solution.

- Key terms: troubleshoot,

quality, task, performance,
reliability, design solutions.
- Debugging

- Preoblem solution, cause
and effect.

Knowledge &

(Note: Original creation)

Figure 8. Axis 1 - Strand 5

Understand the process intended to measure the quality,
performance and reliability of a design solution, before it
is final use.

Stwand | Testing |
© Understandings Essential Questions |

- What do you have to do ito
make sure your solution
actually 'solves the problem?

- When do you know you
have found the best solution
for a problem?

T Knowiedge 1 IS (oo

- |dentify problems /trouble -
shoot

- Compare and retrieve
multiple algorithms for the
same task.

- Determine the most
appropiate solution for a
problem.

- Test and debug a program
to ensure it meets the goals.
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Computational Thinking

|ST"_ 5. Computational Thinker

Students develop and employ strategies for understanding and
solving problems in ways that leverage the power of
technological methods to develop and test solutions.

|ST" . 1. d. Empowered Learner

d the fund pts of technology operations,
demonstrate the ability to choose, use and troubleshoot current
technologies and are able to transfer their knowledge to explore emerging
technologies

CETA 1A- Algorithms & Programming - 14
Debug (identify and fix) errors in an algorithm or program that
includes sequences and simple loops

SSTA 1B- Algorithms & Programming - 15
Test and debug (identify and fix errors) a program or algorithm
to ensure it runs as intended.

SSTA 1B- Algorithms & Programming - 08
Compare and refine multiple algorithms for the same task and
determine which is the most appropriate.

SSTA 3B- Algorithms & Programming - 11

Evaluate algorithms in terms of their efficiency, correctness, and
clarity.

Computing Module

Test and debug a program and ensure it meets requirements
before release.

& Programming (4)
Learners are able to make use of a variety of programming
paradigms, and combine data from various systems to solve
complex, real-world problems.

5.1. - Problem Solving
To identify technical problems when operating devices and

using digital environments, and to solve them (from
trouble-shooting to solving more complex problems).
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/- Strand 6 — Simulation/Representation

It is in this strand where the solutions are executed and taken for solving problems in the real
world. Prototyping also occurs in this stage, since the programs are already tested and debugged.
The established goals in which this strand is based are related to the real-world problem solution,

retesting and prototyping artifacts that execute the created programs.

Figure 9. Axis 1 - Strand 6
Computational Thinking

Design
Understanding

Understand the incorporation of digital tools for the
representation and execution of programs when solving |Collect data or identify relevant data sets, use digital tools to
real world problems.

m Simulation/Representation

- Solutions created can be
implemented through
different types of digital
tools.

- Software serves as the
vehicle for the solutions
created but it does not
represent the solution
itself.

- Artifacts for
implementing solutions
exist or can be created,
depending on the outcome.

Understandings &
Essential Questions

- Key terms: represent,
execute, tools, artifacts.

- Usage of different coding
software and physical tools

Knowledge &

(Note: Original creation)

- What tools can you use to
execute/ implement a created
solution?

O Rwidge 0 SR N| €BTA. 56- Asortms  rgranming- 13

- Use human, digital &
physical tools for solving
problems.

- Incorporate code into
existing programs or
artifacts.

- Create prototypes that use
algorithms to solve problems.
- llustrate computational
thinking procesess

ST

5.b. Computational Thinker

analyze them, and represent data in various ways to facilitate
problem-solving and decision-making

ISTE. 4.a.Innovative Designer
Know and use a deliberate design process for generating ideas,

testing theories, creating innovative artifacts or solving
authentic problems.

lS-F_ 4.c.Innovative Designer
Develop, test and refine prototypes as part of a cyclical design
process
CETA 2- Algorithms & Programming - 15
Incorporate existing code, media, and libraries into original
programs, and give attribution.
CETA 3A- Algorithms & Programming - 13

Create prototypes that use algorithms to solve computational problems by
leveraging prior student knowledge and personal interests.

SEA 3A- Algorithms & Programming - 16
Design and iteratively develop compt | artifacts for practical intent,
personal expression, or to add a | issue by using events to

initiate instructions.
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lllustrate the flow of execution of a recursive algorithm.

SITA 3B- Algorithms & Programming - 14

Construct solutions to problems using student-created
components, such as procedures, modules and/or objects.

& Programming (4)
Learners are able to make use of a variety of programming
paradigms, and combine data from various systems to solve
complex, real-world problems.
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3. Axis 3 — Research and Information Literacy

Nowadays, having access to information is a simpler task than it was in the past. The amount
of information digital citizens are exposed to is greater than it was before. Global citizens need
strategies to access information in the most effective way, evaluate the obtained information, use,
reuse and produce content responsibly, being guided by the principles of copyright. The following
images correspond to Axis 2 and its six strands: Efficient Access, Nature - Extent and Evaluation,

Responsible Usage, Aware Production, Databases, Multimedia and Design.

Figure 10. Research and Information Literacy Axis

Design
Standard/
Understanding

Understand to what
extent research
strategies can
facilitate the
achievement of the
information goals.

Efficient Access

(Note: Original creation)

Understand the
quality, reliability and
perspective of
information, based
on the source and
evaluation criteria.

Nature, extent &
evaluation

Understand and
embrace the
implications of using
retrieved data, media
or information.

Understand the
trasformation of
ideas into
innovations
considering the
rights and
obligations as
creators, while
sharing via multiple

platforms

Responsible Usage Aware Production
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Understand the
usage of databases
to predict outcomes
and make informed

decisions.

Understand how to
build solutions to
real-world problems
by choosing the right
digital tools and
appropiated
software.

Multimedia &
Design



a. Strand 1 — Efficient access

Students are exposed to an extensive amount of information these days, which means students

need strategies to access to the right information at the right time. How do students know what

information they need and when? This strands’ understanding aim to answer this and other

questions. The established goals that back up this strand are related to the access to information

and the effective strategies for students to use, learn and create.

Design

Understanding

Understandings &
Essential Questions

Knowledge &
Skills

Figure 11. Axis 2 - Strand 1
Research & Information Literacy

Understand to what extent research strategies can
facilitate the achievement of the information goals.

Understandings

A

Essential Questions

ISTC

tudents leverage technology to take an active role in choosing,
chieving and demonstrating competency in their learning
oals, informed by the learning sciences.

ISTE 3. a. Knowledge Constructor

1. Empowered Learner

- To access information
efficiently means to
achieve the informational
goals with minimun waste
of resources.

- There are several
strategies to access
different types of
information, and each
strategy serves specific
contexts.

- How do you know what
information you need and
when?

- What does it mean to
have "access" to
information?

- How can you make sure
you get the right
information at the right
time?

lan and employ effective research strategies to locate
information and other resources for their intellectual or creative
pursuits.

ST 7.d. Global Collaborator
Use collaborative technologies to work with others, including
peers, experts or community members, to examine issues and
problems from multiple viewpoints

CETA 2- Algorithms & Programming - 15

Incorporate existing code, media, and libraries into original
programs, and give attribution.

oz

Information Literacy

Identify, find, evaluate, and use information effectively. From
effective search strategies to evaluation techniques, students
learn how to evaluate the quality, credibility, and validity of

h

Knowledge

Skills

sites, and give proper credit.

- Key terms: information,
online, location, research.
- Information Needs

- Search/ Research
strategies

(Note: Original creation)

- Identify information
needs and goals

- Determine which
research strategy to use on
each context.

- Make informed decisions
from the obtain
information.

- Define own research
strategies
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1.1 Browsing, searching and filtering
data, information and digital content

SspJepueis /s|eoo paysi|qels3

To articulate information needs , to search for data, information
and content in digital environments, to access them and to
navigate between them. To create and update personal search
strategies.

[icoL} Information Literacy
Determine what online information is needed to meet a
particular requirement.
Search securely for online information using search engines and
social media applications.
Critically evaluate information using a range of criteria.
Manage and organise information using a range of tools.

Plan, draft, review and deliver online information.




b. Strand 2 - Nature, extent and evaluation

Producing information in the current era seems a simple task for any person with access to the

web. The real challenge is to be able to scrutinize among all of the information to determine if the

sources are useful and reliable. This strand refers to the skill of evaluating the nature and extent of

the information to determine if it responds to the user’s needs. The established goals that

substantiate this strand relate with the access, curation and evaluation of any kind of information.

Figure 12. Axis 2 - Strand 2

Design Understand the quality, reliability and perspective of
Sl information, based on the source and evaluation criteria.

Understandings

Essential Questions

- Different kinds of
contexts and situations
merit different kinds of
information.

- Evaluating the sources
and their information serve
to effectively achieve the
desired informational
outcomes.

- Contextual criteria is
needed to critically judge
information.

Understandings &
Essential Questions

- How might the
information differ
according to the source?

- What should a source of
information have in order
to satisfy its audience
needs?

- With what criteria should
one evaluate obtained
infomation?

Research & Information Literacy

ISI"' 3. Knowledge Constructor
Students critically curate a variety of resources using digital
tools to construct kr ge, prod artifacts and
make meaningful learning experiences for themselves and
others

ST

Evaluate the accuracy, perspective, credibility and relevance of
information, media, data or other resources.

lS'lT 3. c. Knowledge Constructor

Curate information from digital resources using a variety of
tools and methods to create collections of artifacts that
demonstrate meaningful connections or conclusions

e Information Literacy
Identify, find, evaluate, and use inf ion effectively. From
effective search strategies to evaluation techniques, students
learn how to evaluate the quality, credibility, and validity of
'websites, and give proper credit.

Jed. i

3.b. Knowledge Constructor

LUUNLIL O Lo

)

T 1.1 Browsing, searching and filtering
[

data, information and digital content

To articulate information needs , to search for data, information

and in digital environments, to access them and to

Knowledge

Skills

navigate between them. To create and update personal search

- Key terms: resources,
curation, information,
media, data, quality,
reliability, perspective.

- Curation tools and
strategies

- Research, facts, strong
opinions.

- Sources of information
- Infoxication

(Note: Original creation)

Knowledge &
Skills

- Use curating strategies to
achieve information goals.
- Analyze and compare
information in terms of
credibility, relevance,
cuality and perspective.

- Create own criteria to
evaluate information
according to a given
situation.
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1.2 Eval data infor ion & digi
= content
To analyse, compare and critically evaluate the credibility and
reliability of sources of data, information and digital content. To
analyse, interpret and critically evaluate the data, information
and diaital content.
1
I ICDL ] Information Literacy

Determine what online information is needed to meet a particular
requirement.
Search securely for online information using search engines and social
media applications.
Critically evaluate information using a range of criteria.
Manage and organise information using a range of tools.

Plan, draft, review and deliver online information.
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c. Strand 3 — Responsible usage

Online media and information can be easily found. Rapid access to information facilitates

its use, making it necessary to create a culture of responsible usage of information. This strand

aims for students to align their information usage with the international rules and regulations that

establish their rights and responsibilities as digital citizens.

Design
Understanding

Figure 13. Axis 2 - Strand 3
Research & Information Literacy

Understand and embrace the implications of using
retrieved data, media or information.

Strand Responsible Usage
‘ Understandings Essential Questions

LY 18

2. c. Digital Citizen

Demonstrate an understanding of and respect for the rights
and obligations of using and sharing intellectual property.

[y 12 3. d. Knowledge Constructor

Build /edge by actively i | Id issues and
problems, developing ideas and theories and pursuing answers
and d

- In order to use any kind
of information, data or
media there should be a
consideration of the rights
and obligations as a
consumer.

Understandings &
Essential Questions

- What are the implications
of the intellectual property
laws on innovation?

- What are the limits on
the usage of information?

- When is the credit given
"proper"?

CSTA 1A- Data & Analysis - 05

Store, copy, search, retrieve, modify, and delete information
using a computing device and define the information stored as
data

SSTA

Explain the beneficial and harmful effects that intellectual
property laws can have on innovation.
[O25a Information Literacy
Identify, find, evaluate, and use information effectively. From
ive search ies to i i students

3A- Impacts of Computing - 28

Knowledge

Skills

- Key terms: rights,
obligations, intellectual
property, credit-attribution,
idea.

- Copyright & Copyleft
- Citation practices
- Plagiarism
- Piracy
(Note: Original creation)

Knowledge &
Skills

- Retrieving and reviewing
information.

- Building knowledge from
obtained information.

- Giving proper attribution.
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learn how to evaluate the quality, credibility, and validity of
\websites, and give proper credit.

1.1 Browsing, searching and filtering
a4 data, information and digital content
To articulate information needs , to search for data, information
and content in digital environments, to access them and to

navigate between them. To create and update personal search
strategies.

o
ICDL Information Literacy
R W ——

Search securely for online information using search

spiepueis /s|eo9 paysi|qeis3

engines and social media applications. Critically evaluate
information using a range of criteria. Manage and organise
information using a range of tools. Plan, draft, review and deliver

P T

6. b. Creative Comunicator
Create original works or responsibly repurpose or remix digital
resources into new creations

€SB WA 14 Algorithms & Programming- 13

Give attribution when using the ideas and creations of others

'while developing programs.




d. Aware production.

Creating media content implies to be aware of the rights and responsibilities as a creator. This

strands objective is for students to explore the creative process integrating technology while being

aware of the online world rules and digital citizenship standard regulations. The established

standards that relate to this strand include words like creating, communicating, creators’ rights and

responsibilities.

Figure 14. Axis 2 - Strand 4

Research & Information Literacy

Design
sharing via multiple platforms

Understand the trasformation of ideas into innovations
emesat considering the rights and obligations as creators, while

Understandings Essential Questions

[y 12 2. c. Digital Citizen

Demonstrate an understanding of and respect for the rights
and obligations of using and sharing intellectual property.

817 4. Innovative Designer
Students use a variety of technologies within a design process

- Creators' ideas can be
expressed through a wide

different tools. a creator?

"producer" there has to be |innovations?
a formulated idea as a

Understandings &
Essential Questions

- Innovators have rights other?
and obligations.

variety of channels using |- What does it mean to be

- In order to become a - How can ideas become

result of a creative process. |- How should the creation
process differ from each

to identify and solve problems by creating new, useful or
imaginative solutions.

lSTr 6. b. Creative Comunicator

Create original works or responsibly repurpose or remix digital
resources into new creations

|517 6. c. Creative Comunicator

Communicate complex ideas clearly and effectively by creating
or using a variety of digital objects such as visualizations,
models or simulations.

& o Information Literacy

Identify, find, evaluate, and use information effectively. From
leffective search strategies to evaluation techniques, students
learn how to evaluate the quality, credibility, and validity of
\websites, and give proper credit.

Knowledge Skills

3.1 Digital content creation

- Key terms: ideas,
innovate, original,
expression, sharing.

- Use, reuse, remix,
produce.

- Creator rights

- Design/ creation process

Knowledge &
Skills

platfoms.

(Note: Original creation)

- Properly reusing and
remixing information.
- Customizing own
creation process.
- Create original solutions
to real world problems

- Sharing own ideas and
innovations through
multiple and diverse

44

To create and edit digital content To improve and integrate
information and content into an existing body of knowledge
while understanding how copyright and licences are to be
applied. To know how to give understandable instructions for a
computer system.

@ Information Literacy
requirement. "
ISearch securely for online information using search engines and social
imedia applications.

Critically evaluate information using a range of criteria.
ge and organise inf ion using a range of tools.

spiepueis /s|eos paysi|qeis3

(& Smmon Creative Credit & Copyrigh

Living in a “copy/paste” culture, students need to reflect on
[their responsibilities and rights as creators in the online spaces
Iwhere they consume, create, and share information.

From addressing plagiarism to piracy, students learn about

lcopyright and fair use




e. Strand 4 - Databases

Information is collected in different times and manners. After the gathering, data is collected

in databases shaped by the aim and the tool of collection. Databases are useful for students to have

a better understanding of the world and for making informed decisions, being this the “why” of

the Databases strand. The established goals that support this strand are related to the collection,

organization, presentation of data, as well as the relationship among it.

Understandings

Figure 15. Axis 2 - Strand 5
Research & Information Literacy

Understand the usage of databases to predict
outcomes and make informed decisions.

Essential Questions

- Data is composed by
limitless information that
can be collected, organized
and analyzed.

- Reliable data can be
useful to help people, make
informed decisions.

Understandings &
Essential Questions

- Data can be represented
through different tools and
platforms, for multiple
purposes.

- How are databases fed?

- How are databases
related to problem solving?

- What is the best way to
show specific data?

- How can data be useful
to make predictions of
future behaviors or
outcomes?

Knowledge

Skills

- Key terms: Data,
patterns, reliability,
outcome, structure.

- Data collection tools

- Types of databases

- Real life dabases
aplication

- Data representation tools
- Databases tools

Knowledge &
Skills

- Collecting data

- ldentifying datasets

- Identifying patterns and
relationships

- Representing data

- Making predictions

- Reliable data

ISTr

Students leverage technology to take an active role in
choosing, achieving and demonstrating competency in their
learning goals, informed by the learning sciences.

lSTr 1.c.Empowered Learner
Use technology to seek feedback that informs and improves
their practice and to demonstrate their learning in a variety of
ways.

IS'I"' 5.b. Computational Thinker
Collect data or identify relevant data sets, use digital tools to
analyze them, and represent data in various ways to facilitate
probl: lving and decisi king

CETA 1A- Data & Analysis - 06/07
Collect and present the same data in various visual
formats./Identify and describe patterns in data visualizations,
such as charts or graphs, to make predictions.

‘-_. 1B- Data & Analysis - 06/07
Organize and present collected data visually to highlight
relationships and support a claim./Use data to highlight or
propose cause-and-effect rel; hips, predict ot , or
communicate an idea.

SSTA

Collect data using computational tools and transform the data
to make it more useful and reliable.

SSTA

Evaluate the tradeoffs in how data elements are organized and
where data is stored.

CETA 3A- Impacts of Computing - 29
Explain the privacy concerns related to the collection and

generation of data through automated processes that may not
be evident to users.

C€ETA 3B - Data & Analysis - 05
Use data analysis tools and techniques to identify patterns in
data representing complex systems

- 1.3 Managing data, information and
- digital content

To organise, store and retrieve data, information and content in
digital environments. To organise and process them in a
structured environment.

1. Empowered Learner

2- Data & Analysis - 08

3A - Data & Analysis - 10

splepueys /s|eos) paysi|qeis3

(Note: Original creation)
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f. Strand 5 — Multimedia and design

After the gathering, organization and evaluation of data, as producers of digital content,

students need to understand how to choose the right digital tools according to their audience and

purpose. There are different types of software for creating this type of content, but in the

Multimedia & Design strand, students will explore the basic creator apps, and deepen the

knowledge of in how to get to know new tools by learning about software usage. The established

goals that justify the inclusion of this strand in the framework are related to digital content, media,

real-world audiences and creating knowledge from collected information.

Design
Understanding

Understandings

Understand how to build solutions to real-world
problems by choosing the right digital tools and
appropiated software.

Essential Questions

Figure 16. Axis 2 - Strand 6
Research & Information Literacy

Design a range of assets in a variety of media, to be used in projects and
models that solve real-world problems. Analyse a problem and then
produce graphics, videos, circuit schematics, interactive web pages,
cutting sheets, and 3D models that assist in solving the problem.

s

Select and use digital tools to plan and manage a design

Design (1-4)

4.b. Innovative Designer

- Built knowledge can be
communicated to others
through a variety of ways
and platforms.

- There are appropiate
software options for
different means and
outcomes.

Understandings &
Essential Questions

- What is key when using
multimedia to tranfer built
knowledge?

- What might happen if
you use the same
multimedia/ design format
for different outcomes?

- How do you know that
you chose an appropiate
design?

Knowledge

Skills

- Key terms: Asset, design,
create knowledge.

- Kinds of intents and
audiences

- Multimedia tools and
design software

- Interactive resources

Knowledge &

(Note: Original creation)

- Select and use digital
tools to express ideas

- Choose the appropiate
software according to the
objective and the idea

- Create interactive content
- Create and communicate
solutions to real world
problems using design
skills and multimedia
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process that iders design constraints and calculated risks

lSTr 6. c. Creative Comunicator

Communicate complex ideas clearly and effectively by creating
or using a variety of digital objects such as visualizations,
models or simulations.

6.d.Creative Communicator

Publish or p content that cu
medium for their intended audiences

the and

)

E BA
Select and op appropriate to perform a variety of
tasks, and recognize that users have different needs and
preferences for the technology they use.

S=STA

Create interactive data vist ions using softy tools to
help others better understand real-world phenomena.

SSTA

Select data collection tools and techniques to generate data
sets that support a claim or communicate information.

& Information Literacy

Identify, find, evaluate, and use lnfonnahon effechvely From
effective search students
learn how to evaluate me qualny credlblllty and validity of
websites, and give proper credit.

e

To use digital tools and to create k ge and
to innovate processes and products. To engage individually and
collectively in cognitive processing to understand and resolve

p! and prob i in digital
environments

1A- Computing Systems - 01

P

3A - Data & Analysis - 11

3B - Data & Analysis - 06
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5.3 Creatively using digital technologies

Fomehe)




4. Axis 3 - Physical technology.

When it comes to digital technology, not everything is software. Hardware or physical
technology plays an important role in everyday situations because it’s hardware what allows
humans to interact with software. The Digital Skills curriculum proposal has two strands that cover

the basic skills needed related to physical technology.

The following images correspond to Axis 3 and it two strands: Devices & mobile tech and

invention kits & robotics.

Figure 17. Invention kits and robotics axis
Physical Technology

Understand how mobiles and computing
Design devices work together with software to Understand why prototyping enhances
Standard/ achieve goals, and that their kinds are meaningful learning experiences of
Understanding intended to different purposes or technological concepts.
audiences.

Devices & Mobile Tech Invention Kits & Robotics

(Note: Original creation)
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a. Strand 1 — Devices and mobile technology

Devices, nowadays, more than a tool, represent an extension of human scope and capacity.
Technology is composed of hardware and software used to achieve different purposes and with
the capacity of translating human input into intended outcomes. The established goals that
substantiate this strand are related to the correct usage of devices and troubleshooting skills in

order to achieve a specific task.

Figure 18. Axis 3 - Strand 1

d = DIOC
Understand how mobiles and computing devices work together with | ISTE 1.c.Empowered Learner CSTA 2- Computing Systems - 02/03
D . A . H Use technology to seek feedback that informs and improves Design projects that combine hardware and software components to
software to achieve goals, and that their kinds are intended to their practice and to demonstrate their learning in a variety of  collect and exchange data./Systematically identify and fix problems
different purposes or audiences. s With computing devices and thalr components
ISTF 2.b. Digital Citizen CSTA 3A- Computing Systems - 01
(g-lple e C 8 DDIIC = Engage in posgwde safe, le?ll and emlcal blehav»omhen using Explain how . hide the 2
including socia online or when using
Unde l ndings E nﬁal Qu lions e orad Haticas details of computing systems embedded in everyday objects.
ISTC 6.c. Creative Communicator CETA 3A/38- Computing Systems - 02
o - Hardware and software work Communicate complex ideas clearly and effectively by creating Develop guidelines that convey systematic troubleshooting strategies that
0 . . - N o N . " identify and fi ‘ways computing
-1 together as a system to - What is the relationship or using a variety of digital objects such as visualizations, systems implement logic, input, and output through hardware
5 | h k b h d d 2 models or simulations ‘components.
accomplish tasks. etween hardware and software? ST 6.d.Creative Communicator c=TA A= Computing Systema =01
= . . . . Publish or present content that customizes the message and Explain how i hide the i
=4 - Computing systems are - How might devices benefit the  |medium for their intended audiences details of computing systems embedded in everyday objects.
; embedded in everyday objects. learning process? ISTT 7.a. Global Collaborator CETA 3A- Computing Systems - 01
O Use digital tools to connect with learners from a variety of - -
g 5 \ Explain how hide the
. . . . . backgrounds and cultures, engaging with them in ways that
- Devices are useful to retrieve, |- When is a device appropiate for |[broaden mutual understanding and learning L e
collect, use, remix and produce an specific task? eSTA Le-Conpuibg SyaemsE02 L Ehaicl Comauiol B
information Use i i in i lifying and ibing the  Process input data to monitor or react to the environment /
' function of common physical components of computing Create automated systems to solve complex real-world
o . blems
Knowledge Skills gam L
9 CSBTA 1A- Computing Systems - 03
. . - Choose the appropiate device Describe basic hardware and software problems using accurate
L] - Key terms: devices, mobile, for an intende dpgutsome terminology.
S software, hardware. h -
S - Use physical technology to CSTA 1B- Computing Systems - 01/02
O - Automated systems .
= X X . execute all kinds of software to ) , -
; - DeV| ce/user interactions Describe how internal and external parts of computing devices
[+ . . solve problems. function to form a system./Model how computer hardware and
c - Wired, wireless, memory, Software work together as a system to accomplish tasks
¥ transfer - Troubleshoot and/or solve
; technical problems. c=wa 2- Computing Systems - 01
- Input/ Output - Create automated systems Recommend improvements to the design of computing devices,
based on an analysis of how users interact with the devices.

(Note: Original creation)
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b. Strand 2 — Invention

kits and robotics

The creative process is not only about having an idea but creating solutions that take those

ideas into real life scenarios. Those ideas can become reality by transforming them into prototypes

that represent solutions for complex problems. The established standards that support this strand

are related to the usage of innovation kits and robotics, for the achievement of physical computing

skills.

Figure 19. Axis 3 — Strand 2

Physical Technology

Understand why prototyping enhances meaningful learning
experiences of technological concepts.

Use technology to seek feedback that informs and improves
their practice and to demonstrate their leaming in a variety of

1.c.Empowered Learner

CETA 3A- Algorithms & Programming- 16
Design and iteratively develop computational artifacts for
practical intent, personal expression, or to address a societal

to practice intent, express ideas
and solve societal issues.

- Creating own prototypes using
electromechanical components
allows meaningful learning
experiences.

Understandings &
Essential Questions

- Prototyping is a way to know
how usable, functional and
valuable the created solutions are.

- Why is prototyping important?

- How can you take your ideas to

real life scenarios?

o o ways. issue by using events to initiate instructions.
Invention Kits & Robotics (14 1.dEmpowered Learner e=TA 3A- Algorithms & Programming- 18
Understand fundamental concepts of aticns " - =
Understandings Essential Questions d-m:mv:u‘tna::l::;:::nu-. - :‘;‘.,."”".,:;..:m"" Py el reu posst e prowrse
o . interrelated
- Technological artifacts can serve e ==Eete - -
3. Knowledge Constructor CETA 3A- Algorithms & Programming- 21/22

Critically curate a variety of resources using digital tools to
‘construct knowdedge, produce creative artifacts and make
learning for and others.
[y 18 4. Innovative Designer
Critically curate 3 variety of resources using digital tools to construct
knowdedge, produce creative artifacts and make meaningful leaming
‘expeniences for themselves and others.

.ST" 4.c. Innovative Designer
Develop. test and refine prototypes as part of a cyclical design
process

[y18 5.d. Computational Thinker

understand how automation works and use algorithmic thinking to
develop a sequence of steps to create and test sutomated solutions

SSTA 1B- Computing Systems - 03

Knowledge

Determine potential solutions to solve simple hardware and

- Key terms: prototype, artifacts,
troubleshoot, tecnological
operations.

- Different types of invention kits
- Robotics

Knowledge &
Skills

(Note: Original creation)

- Choose, troubleshoot and
explore emerging technologies.
- Use invention kits to produce
meaningful creative artifacts to
solve problems.

- Develop, test and refine

prototypes.
- Improve existing artifacts.

software problems using common troubleshooting strategies.

S=TA

L W Y U WLy W~ aot—

products for the diverse needs and wants of

1B-Impacts of Computing- 19/20

Evaluate and refine computational artifacts to make them mare usable
and accessible. (Design and develop computational artifacts workdng in
team roles using colaborative toois.

CETA 3A- Impacts of Computing - 25/28
Test and refine computational artifacts to reduce bias and
equity deficits. /Explain the beneficial and harmful effects that
intellectual property laws can have on innovation.

8 Physical Computing (1-2)
Use basic digital, analogue, and electromechanical
components/ Combine inputs andlor outputs to create projects
or solve a problem

& Manufacture (1)
Use tools to cut, measure, and join mmﬁals and use bonding

agents where appropriate, to produce simple parts for prototype
projects. Produce prototype circuits, following simple circuit

sc ics.
Manufacture (2)

Choose and manipulate appropriate materials for use in their

finished Use a variety of and tools to

accurately cut, measure, and manipulate materials and
construct circuits by soldering to prototyping boards.
® Manufacture (3)
Use i y jing and i
techniques, such as 3D printing, laser cutting, and PCB etching,
to produce and assemble components to be used in their
finished projects.
@ Manufacture (4)

4 for the purpose of
2- Impacts of Computing - 22

[ ith many theough jes such as
crowdsouraing or surveys when creating @ computational
artifact.

i combine a variety of industry-standard
i i produce and

to
assemble components for a finished project.
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5. Axis 4 — Online and community.

Communication with peers has always been a human need since the beginning of times,
working with others is fundamental if we aim to achieve a better goal and achieve in a faster
manner. In contrast to the past, interaction does not need to take place in person, but can in digital

environments through social media apps and online tools. These tools have become a key part on

online collaboration and communication.

The web can be a dangerous place to surf, since its population is composed by all types of

users, such as digital natives and digital migrants, who make an online community.

Global citizens know the web essentials, where and how to interact, how to maintain their

privacy and use online tools appropriately to manage their digital footprint in an efficient way.

The following images correspond to Axis 4 and its 4 strands: web essentials, communication &

collaboration, privacy & security and digital portfolios.

Understand how the
web works and its
impact on their
everyday lives.

Design
Standard/
Understanding

Web Essentials

(Note: Original creation)

Understand digital
technologies input
on the development
of positive
communication and
collaboration
interactions.

Communication &
Collaboration

Understand that living in an interconnected
world has benefits and implications, the
most effective way to embrace them is
acting in a way that is safe, legal and
ethical.

Privacy & Security
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Figure 20. Online and community axis
Online & Community

Understand the
importance of
self-reflecting

before, during and
after self - revealing.

Digital Portfolios




a. Strand 1 — Web essentials

The world wide web can be a dangerous place. In order to be safe on it and to get the most
from it, students need to understand how the web works and its social, ethical, economic and
cultural impact. This strand focuses on the understanding of the web plus the building and
management of an online reputation. The established goals that sustain this strand are related to

the web’s usage and management of online information.

Figure 21. Axis 4 - Strand 1

Online & Community

o . ISTE 1.c.Empowered Learner
2 Understand how the web works and its impact on their | e nforms and improves
their practice and to demonstrate their learning in a variety of

R everyday lives. e
Web Essentials ISTE. 2. a.Digital Citizen

Cultivate and manage their digital identity and reputation and
are aware of the permanence of their actions in the digital
world.

ISTI'_ 3.a. Knowledge Constructor
Plan and employ effective research strategies to locate

. i ion and oth for their i I | i
- How do websites collect [pumits g orereste

- Every online action builds
a digital footprint which
will define users'

. your personal information, ISTE. ShE AR B
reputation. Curatei from digital using a variety of
and what can you do about |tols and methods to create collections of artifacts that
. . it? , o
- Computing has different CETA  16-Impacts of Computing - 21

Use public domain or creative commons media, and refrain

fro i i terial ted by others without
- How does the web pomisaion | eng matenslcrosiacly ofhars

impact our everyday lives? | gami B pach eTComptIg Y20

impacts in a personal,
ethical, social, economic
and cultural way.

Understandings &
Essential Questions

the ways ing impacts ethical, social,
ic, and cultural practi

(OF-- 0 Digital Footprint & Identity
Stud, learn ies for ing their online information
and keeping it secure from online risks such as identity thieves

- Ma nage d|g ital ide nt|ty and phishing. They learn how to create strong passwords, how
to avoid scams and schemes, and how to analyze privacy

spJepuels /s|eo paysiiqeis3

& - Key terms: www, cookies,|and reputation oolces. __

o website, online - Plan and employ ICDL Information Literacy

-g C - Types .of networks, §trategigs to find online u,;&;;s};n;fr;;;n key concepts elating o theimportance f

0 connection types, network |nformat|or_1. ' ;f:}‘,",,:,,"h‘;':"’°"""‘"_""" ""V’“'J”"“'“""’L e

e issues. - Use public domain and [t computer device,or ‘ from end

¥ - Creative Commons. creative commons. B
- Firewalls - Analyze computing and | the Werkd Wide Webi communicate on the interet

1 I Understand rity i related to ications,
Web lmpaCts on dlfferent induding:—msel?lumIi:rt‘::(musslgin:mmumd o

Back nd restore data nd safely;
contexts. dispo:: :f da';s an’:devices onesele

(Note: Original creation)
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b. Strand 2 — Communication and collaboration

The impact and value of information is not only determined by the quality of it but by the
channel where it is shared. Digital media is interactive, which means that its tools allow individuals
to communicate and collaborate in different settings and for diverse outcomes. This strand aim is
for students to understand how and when to use digital technologies to interact, communicate and
collaborate with others. The established goals that relate to this strand contain terms referring to

contribution, collaboration and communication.

Figure 22. Axis 4 - Strand 2
Online & Community

Understand digital technologies input on the IST* 6. Creative Communicator
Communicate clearly and express themselves creatively for a
variety of purposes using the platforms, tools, styles, formats
and digital media appropriate to their goals

6.a.d Creative C

Choose the appropriate platforms and tools for meeting the
desired objectives of their creation or communication./ Publish
or present content that izes the r and medi

for their intended audiences.

Understanding development of positive communication and

collaboration interactions.

Communication & Collaboration

generational diversity might technology hinder it? i 2 XT3 D T DL T O TR

awareness. e Relationships & Communication
Students reflect on how they can use intrapersonal and
interpersonal skills to build and strengthen positive online
communication and communities. They delve into the
) concept of digital citizenship and digital ethics, and they reflect
- Choose appropiate tools [on their online interactions.
for meeting the desired (Sommen Cyberbullying & Digital Drama
- Key terms: social media, |communication objectives. |[cccic i cnas, cciiicin i n

H cyberbullying situation. They explore the roles people play and
platform, tools, complex - Communicate cpomplex | actions — both negative and positive - can
ideas, digital media. ideas effectively. impact their friends and broader communities. Students are

- Idee.:s can be commun.icated KT 6.b. Creative Communicator
creatively through multiple - How can technology help us |communicate complex ideas clearly and effectively by creating
[P platforms, tools, styles, and broaden mutual or using a variety of digital objects such as visualizati

b © format depending on desired nderstanding? ok o Sl etions

] r pending ! u aing! 7.a.Global Collaborator

g, g purpose. - What skills are fundamental Use digital tools to connect with learners from a variety of m

T 3 - Digital tools allow us to when building positive online  |backgrounds and cultures, engaging with them in ways that a

=e 8 connect and collaborate with | communicationa and broaden mutual understanding and learning o

'E I people from a variety of collaboration? IST i By o

o E backgrounds and cultures. - How does technology makes |Contribute constructively to project teams, assuming various g

.g 3 - A positive usage of us human? roles and responsibilities to work effectively toward a common o

b1 ; R ° goal.

28 collaborative technologies can |- In what ways can technology ()
enhance online interactions enhance expression and IST N E 8
boosting cultural and communication? In what ways |Explore local and global issues and use collaborative E

-
(]
3
o
o
o
n

Knowledge &
Skills

. N . .. encouraged to take the active role of upstander and build
- Online interactions - Use digital tools to ::;.f, . e
- Cultural and generational |connect with others. Community & Collaboration
diversity. - Use intrapersonal and E— - —
To interact, communicate and collaborate through digital

interpersonal skills to build technologies while being aware of cultural and generational
positive online interactions. [§vers®: To particibate in society through public and private

igital services and participatory citizenship. To manage one's
digital identity and reputation.

(Note: Original creation)
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c. Strand 3 — Privacy and security

Students live in a rapidly changing and interconnected world, complete with its benefits and
implications. This strand aims for students to understand how interacting online can be an exciting
but risky experience where physical and digital measures can be taken in order to stay safe. The

standards that substantiate this strand, are related to online safety, digital identity and security.

Figure 23. Axis 4 - Strand 3
Online & Community

: Understand that living in an interconnected world has benefits 'S: . O e et Ll s
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.. . . . eir il tors in the v .
= - Living on an interconnected innaproppiate? where they consume, create, and share information. identity theft. ) =
w | d . | + h d From addressing plagiarism to piracy, students learn about le_gmﬂmﬂ.«mﬂmMMﬂmmd Q
coiaht and unauthorised access.
wor |mp |‘e.s rights an oot anc fac usa e st concion s o
responsibilities. o s s e N Broweo the Word Wide Web commnicae on e nteret 1S
= " securely. ) 3
rategiessuch s disinpishing beeeen Understand secuty ssues st a
E ) and posith - including e-mail and instant messaging. o
- - Key terms: identity thief, ] N QEWA 1 Networks & the Interme. 04 3
g phishing, scams, schemes. - Analyze privacy policies I— — ()
o - Rights of online living - Create strong passwords P e e
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(Note: Original creation)
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d. Strand 4 — Digital portfolios

Technology is useful to learn, to demonstrate learning, innovate and reflect on learning. The
reflection process allows students to keep track of their learning, compare their results and have a
better understanding of their own learning process. Digital tools can ease that reflection process,
benefiting students in their learning path. This strand established goals relate to the use of

technology in the learning process for students to be able to self-reflect, before they self-reveal.

Figure 24. Axis 4 - Strand 4
Online & Community

. ) KT 1.a.Empowered Learner
Design Understand the importance of self-reflecting before, |articuiate and set personal leaming goals, develop strategies
Understandin: . . leveraging technology to achieve them and reflect on the
g during and after self - revealing. leaning process itself to improve learning outcomes.
IST" 1.c.Empowered Learner

H H Use technology to seek feedback that informs and improves
D Ig 'tal Po rtfo' 'os their practice and to demonstrate their learning in a variety of

ways.

[y 12 3.d. Knowledge Constructor
Build knowledge by actively exploring real-world issues and
- Real im provement ha ppens mﬂemdeveloping ideas and theories and pursuing answers
. solutions
when reflecting on the own (412 4. b. Innovative Designer

learning process, personal - How can being intentional Select and use diglte! tools to plan and manage a design
goals are set. lead to imporvement? process that considers design and d risks
- Digital portfolios and tools KTr 4. d. Innovative Designer

for reﬂegtlng on learning boost |- How would.you know, what ¢ i o tolerance for ambiguity, pe N
self confidence through a can you do with what you capacity to work with open-ended problems

personal vision of real know? KT S Gletal Colaberatar

accomplishments and Use digital tools to broaden their perspectives and enrich their
learning by collaborating with others and working effectively in
processes. teams locally and globally
7.a.Global Collaborator
Use digital tools to connect with leamers from a variety of
backgrounds and cultures, engaging with them in ways that
broaden mutual understanding and learning

Understandings &
Essential Questions

spaepuess /s|eon paysi|qes3

P L - Articulate and set [y 1.2 7.b.Global Collaborator

P - Key terms: Digital personal goals. Use collaborative technologies to work with others, including
o . . . peers, experts or i b to ine issues and
LA portfolios, reflection, - Develop strategies to from multipl

g ‘% learning process, feedback. |achieve own goals. & sommon Digital Footprint & identity

° - Tools for reflecting on - Reflect on own leaning

[ = . Students learn to protect their own privacy and respect others’
hV4 Iearn|ng. process privacy. Our digital world is permanent, and with each post,

. . students are building a digital footprint. By
- Use digital tools to seek |encouraging students to self-reflect before they

self-reveal, they will consider how what they share online can
fee d ba Ck impact themselves and others.

(Note: Original creation)
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6. Values applied in digital contexts.

Colegio Interamericano’s values framework is based in the six pillars of character, by
Character Counts (Colegio Interamericano, 2019). In an interconnected world, each of the values
in this framework has implications when applied on digital contexts. The following chart presents
how each pillar would look like if applied in digital contexts. These digital context pillars can be

integrated into the digital skills framework.

Figure 25. Values applied in digital contexts
Values Applied in Digital Contexts

An interamericano global citizen learns and innovates aligned to the school’s principles and values while reflecting
on the rights, responsibilities and opportunities of living, learning and working in an interconnected digital world.

Interamericano's Values -
Desiagn L Six Pillars of Character
9 Activity Trustworthiness

Standard gt:it:\iltlsuahty Respect
Sociability Responsibility

Participation & Social Commitment Falrlness
Pluralism C?.””g .
Citizenship

Sustainability
Creativity

Interamericano Norms of Community
and Collaboration/ Child Protection
Policy

teramericano

Reference tudents

andbook

(& common sense ecucatior

HARAC
ISV EOUN;EIE [IM52%, | LEARNING FRAMEWORK | ATTITUDES
. .

Respectful Responsible user
Communicator and producer

Develop accountability

Strand | Trustworthy Online Fair Collaborator Caring Learner

(%11 lsF1gs @ Perform reliable and loyal ~ Show acceptance and Play by the rules in an open Embrace diversity showing

atitudes when using consideration, accepting  when using digital tools minded way when compassion, kindness and
digital and online skills. differences, while and producing digital and collaborating online. diversity while applying digital
communicating ideas physical content. skills.

through digital channels.

(Note: Original creation)
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C. Specific objective 3

Validate the proposal’s standard-based teaching and learning approach.

1. Proposal design validation focus group

The focus group was a meeting in which participants were exposed to an experience with the
proposal design and talked in depth conversation among them in a relaxed environment under the
guidance of the researcher. The group was divided into roles (Administrator, Principal, Teacher,
Student) and each subgroup was assigned one axis of the curriculum proposal design. Meetings

and Interview transcripts. (appendix)

The participants went over the design of their axis and talked about their impressions with the
rest of the group. Beyond asking the same question to several participants, each role was given a
number of questions to be answered on a poster paper. The word transcription of the posters can

be found on the appendix section of this document. Meetings and Interview transcripts. (appendix)

2. After proposal design meeting with IT leader.

The Colegio Interamericano IT leader was unable to attend the validation meeting focus group
and requested a follow-up meeting with the researcher. The curriculum proposal design was shared
with the IT leader two days before the meeting. During the meeting, a semi-structured interview
was conducted, with the questions for Administrators from the focus group. The transcript of this

meeting can be found in the appendix section of this document.

Subsequent to the proposal design, a validation meeting was arranged, in the style of a

participative focus group, where Colegio Interamericano stakeholders’ representatives interacted
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with the curriculum and discussed if it was responsive to the school’s mission and vision. There

was an added meeting with the IT leader, since he could not attend the validation focus group.

Compiled data from the focus groups and interviews were transcribed and analyzed in
ATLAS.ti, a qualitative analysis software that allows the user to create codes to classify the
discourse and discover trends. These categories where created from the analysis of the

transcription of the validation notes in the context of the frequency of occurrence of words.

The seventeen identified categories from the transcripts, and their appearance frequency is

shown in the following table.

Table 6. Word Frequency by Code in ATLAS.ti

Code/Category Frequency
21 Century Core Competencies 4
Child Safety 10
College and Career Readiness 2
Consistency 1
Cross Curricular Integration 8
Developmentally Adjusted 4
Global Citizens 19
Impact Parents 2
Impact Students 17
Information Literacy 5
Life Skills 8
Motivation 3
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Problem Solving 7
Real Life Application 9
Reflection 4
SEL 1
Teacher Impact and training 20

(Note: Original creation)

After the encoding and classifying, a word cloud was generated, whose word size changes,

according to the frequency of the words on the transcription.

Figure 26. Word cloud by author using ATLAS.ti

[child

safety] [cross curricular integration]
[life skills] [problem

solving] [real life application]

(Note: Original creation)

The information on the previous image and table illustrates the ways in which written and
oral feedback, that was shared during the validation meeting and the IT interview, indicates the

needs and interests of the participants, according to their role and division.

The biggest words (the ones with the most frequency) are: Teacher impact and training,
global citizens and impact student, followed by child safety, real-life applications and cross-

curricular connections.
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This means that Interamericano stakeholders identified that the curriculum proposal design
impacts teachers and students in a proportional way, by providing them with digital skill
development as tools to become global citizens as they safely apply those skills in real life

experiences, in different school subjects besides technology class. As Student 3 expressed:

“Learning this would excite me because it would help me learn how to solve problems in
real life using technology. By learning this I could program almost anything I want, and
it would also help me with problems. It would give me a better chance to go to a good

university and get a good job. *

It is important to recall, as well, that the impact that the design has for teachers is related
to the professional development opportunities that it represents to them, in order to become
digitally proficient above student level. When teacher training occurs, opportunities for cross-

curricular connections arise. As Teacher 1 said.

“I envision myself teaching research and information literacy by using the main
standards in a general theme, integrating myself or technology elective with other

subjects coordinating with other teachers at what point can we take the time to prepare

’

a final digital product to be presented and published to different audiences.’

Finally, the information obtained from the compilation methods, confirms the school’s
mission to prepare global citizens is supported by providing them the learning experiences that

will allow them to become digital proficient in a rapidly changing world.
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VI. Conclusions

Colegio Interamericano’s technology curriculum focus is preparing students with the skills
needed in order to succeed in a world that changes in a rapid manner. To comply with this
endeavor, the curriculum framework design is composed of overarching understandings,
essential questions, skills, knowledge and values applied in digital contexts that respond to

the established needs, stated by the international standards for technology in education.

The 21% century digital skills, knowledge and values that respond to Colegio
Interamericano’s mission and vision are stated by the international Technology in
Education representatives: the International Society for Technology in Education (ISTE),
Computer Science Teachers Association (CSTA), International Computer Driver License
(ICDL), European Commission Digital Competence Framework, Common Sense
Education, the Raspberry Pi Foundation Curriculum, Common Sense Education, Google
for Education, European Commission Digital Competence Framework for Citizens, Six

Pillars of Character and the National Geographic Learning Framework/ Attitudes.

The Digital Skills and Values Applied in Digital Contexts curricular framework is versatile
since it is aligned with international digital proficiency standards along with the
Interamericano mission and vision. The curriculum framework responds to a Backwards
Design approach and it is sustained by the Standard-based and Competencies curriculum

model.
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e In order to successfully validate a curricular framework, it has a significant importance to
take in account the main stakeholders, promoting a co-creation environment where the

community needs satisfaction is ensured, easing the curriculum posterior implementation.
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VII. Recommendations

All three, the profile of an international student, the validation results, and the design based
on standards and competences, point towards the impact of the Digital Skills and Applied
Values in a Digital Context curriculum framework, and goes far beyond the technology
class to the other subject areas involved in the students formation. It is recommended to
develop a teacher’s digital proficiency learning plan, “regardless of their subject and grade
level” so teachers will successfully implement digital integration while helping students
reach the four levels of understanding: learn, demonstrate, innovate and reflect on their

learning.

Backwards Design approach consists of curriculum development in three stages:
Understandings and big ideas, assessment evidence and learning experiences. Digital Skills
and Applied Values in a Digital Context curriculum framework is the Stage 1 towards
creating a digital proficiency curriculum for the school. In order to fully implement the
designed curriculum framework proposal, Digital Skills and Values Applied in Digital
Contexts in Stage 2, is recommended to promote the creation of a collaborative team that
includes all divisions stakeholders and technology teachers to develop the learning
outcomes and assessment evidences by grade level and developmental stages.
Consequently, for Stage Three, there is also the need to create a manual to help teachers
craft learning experiences for students needs according to their grade and established

instructional time, as well as guidelines to assess the implementation process.
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IX. Appendix

Appendix 1. Principals interview structure

Applied Digital Skills and Values
-Curriculum proposal design-
Principals Interview

As the Technology Middle School teacher and part of the educational technologies
integration team, | strive to provide students aid and tools to develop the skills they need to
succeed in the 21st century. In order to accomplish this endeavor, | decided to focus my
master’s graduation project on the design of a learning framework that complies with the
International Society for Technology in Education (ISTE) standards, while aligning with
Colegio Interamericano de Guatemala vision, mission, and values.

Essential Question:
- What should be the Technology curriculum focus, in order to be responsive to the
institution’s mission and vision?

Questions:

- SECTION 1 - Current curriculum
1. Which is the role of Technology class in your division?
2. What are some strengths of the current technology curriculum?
3. What are some weaknesses of the current technology curriculum?

- SECTION 2 - Division Needs
1. What are (your division) students’ needs in terms of Digital Skills?
2. What are (your division) students’ needs in terms of Digital Knowledge?
3. What are (your division) students’ needs in terms of Digital Values?
4. What do (your division) teachers’ need students to know in terms of Digital

Knowledge, Skills and Values?

- SECTION 3 - Proposal
1. What are your expectations (for your division) of this new proposal design?
2. Do you have any questions or comments about the project?



Appendix 2. General director proposal

APPLIED DIGITAL SKILLS & DIGITAL VALUES
CURRICULUM PROPOSAL DESIGN

- Curriculum Design Framework -
Guatemala, February 2019

Topic characteristics

Colegio Interamericano de Guatemala is an accredited international school whose primary concern, as
established by the schools’ mission, is to prepare global citizens with the knowledge, skills, and values to lead
and improve a rapidly changing world. However, the current curriculum design for the Technology class
consists of a list of software programs paired with standards that do not comply with students needs and
schools’ expectations.

The main question that will conduct this research is: What should be the Technology curriculum
focus, in order to be responsive to the institution’s mission and vision?

As the Technology Middle School teacher and part of the educational technology integration team, |
strive to provide students aid and tools to develop the skills they need to succeed in the 21st century. In order
to accomplish this endeavor, | decided to focus this graduation project on the design of a learning framework
that complies with the International Society for Technology in Education (ISTE) standards, while aligning with
Colegio Interamericano de Guatemala vision, mission, and values.

Objectives
A. Main objective
- Design a PS-12 curriculum proposal on Applied Digital Skills and Values, responsive to Colegio
Interamericano’s mission, vision and values.
B. Specific objectives
- Compile and arrange the 21st-century digital skills, knowledge, and values with a prioritized order
according to the school demands and students needs, together with the reviewed literature.
- Validate standard-based and understanding by design, teaching and learning approaches.

- Develop a versatile learning framework from Preschool to Grade 12 aligned with ISTE standards along
with Interamericano's mission and vision.

Literature review - outline
A. Technology in education



V.

B. Connectivism

C. Curriculum
a. Curriculum components
b. Curriculum spiral design
D. Digital tools
E. Digital skills
F. Digital values
G. Previous curriculum designs
a. Digital skills
i ISTE Standards for students
ii. Common Sense Media curriculum
iii. Applied digital skills from Google
b. Values
i Six pillars of character initiative
c. Digital Values
i Digital citizenship - Common Sense Media
d. Standards
i GOLD Standards (Early Childhood Education)
ii. Common Core Standards K-5(English Language Arts/ Mathematics)
iii. Aero Standards (Social Studies)
iv. Curriculo Nacional Base (K-12 espaiiol)
V. Next Generation Standards (Science)
e. Computer Science and Data Science
i Codecademy
ii. Khan Academy
iii. Code HS
iv. Code org
f.  National Geographic learning framework
Action plan

Type of study

The methodological approach taken in this study is qualitative research that will allow the exploration
of the needs and demands together with the current related designs, all this coupled with the viewpoint of
experts from different fields. Finally, this study will take into account students’ opinions, parents and
administrators wishes.

Data sources

Information compilation will be through different types of instruments, such as surveys, interviews,
focus groups and narratives from experts, administrators, teachers, and students Academic research along
with current curriculum designs will also be revised as part of the process.



V. Research Plan - Timetable

Month | February | March April May June July
WEEK 1l2]sfafaf2]s]alaf2]s]alafa]s]alaf2]s]ala]2]3]4
Literature & Academic Research Review
General Director Interview ‘ Transcription
ECE Principal interview ‘ Transcription
ELEM Principal interview ‘ Transcription
MS Principal interview Transcription
HS Principal interview Transcription
IT Manager interview ‘ Transcription
Values Teacher Interview ‘ Transcription
Computer Specialist interview Transcription
Media Center Director Interview Transcription
Tech Teachers' Focus group Transcription
Multidisciplinary team focus — Pﬁﬂ
group
ECE survey
ELEM survey
MS survey
HS survey
Data Analysis and Interpretation

Appendix 3. Validation meeting notes

L= Leader Hat S= Student Hat
How does this impact Inter’s community? Does learning this excites me?
How can I support implementation? What will I be able to do if I understand this?
T=Teacher Hat P= Principal Hat
How do I envision myself teaching this? How does this serve my division needs?
Is it easy to understand? What will it take to put this in action?
L1

Research and information literacy has a great wealth of potential to impact our Inter students and teachers an areas such as Understanding
Perspective displayed on the internet for a child safety as well as fact versus fiction.
Also, teaching research skills as life skills and boost college & career readiness.

S1

Learning this kind of excites me.

If I understand and know this I could use this in order to help me in research in classes and in real life.
It would help me get more information easily.

T1

I envision myself teaching research and information literacy by using the main standards in a general theme, integrating myself or
technology elective with other subjects coordinating with other teachers at what point can we take the time to prepare a final digital product
to be presented and published to different audiences.

Yes its easy to understand well organized and set in the axis.



P1

Hitting 21 century core competencies

Creative thinkers, problem solvers, communicators.

Digital citizenship and understanding information means how to use responsibly and be aware of its impact is literacy
THE BIG HACK

HOW?! Tech is integrated across subjects and not stand alone

Redefine for students, teachers, parents, literacy.

L2

As a school we need to give our students the ethical and legal background to use the tools of the future and stay safe.
Communication & community = mutual understanding

It is designed to ensure it is consistently implemented 1 - 12

Work with students who become students who will self reflect before they self reveal.

Safety

S1

Learning this is very important, it is what keeps us safe and out of any legal or unsafe problem It does excite me because of the fact I am
learning to be safe in the internet.

It may nave many rules and take responsibility but it is very useful.

If I understand this I could have the benefit of never having any online problem.

T2

It is a definitely important skill.

I do see myself teaching it (as I’m already doing it) although.

Of course it (the context) needs to be appropriate for early learners.

Most of this concepts will be taught later in Elementary -12

It’s easy to understand while you are already in the field, as our teachers already are.

P2

How is it tied to SEL?

How do we adjust for ECE to make sure it is developmentally appropriate?
What does reflection looks like for ECE?

What do parents need to know?

What do we need their help with?

S3

Learning this would excite me because it would help me learn how to solve problems in real life using technology.
By learning this I could program almost anything I want, and it would also help me with problems.

It would give me a better chance to go to a good university and get a good job.

T3

At first very difficult to understand how someone would go about teaching this Computational Thinking standards.
Easier when I start from the bottom up. By the knowledge, skills, essential questions

Could use a big picture , purpose, real life examples.

P3

Using digital tools to solve problems, demonstrate understanding.
Reflective proceses by measuring quality and reliability.

Need to explore intentionality

Teachers NEED training

Cross curricular opportunities

Skills: understanding instructions, sequencing, problems into parts.



Appendix 4. IT Manager interview design

Interview with Interamericano’s Technology Systems leader
Main Questions:
- How does this impact Inter’s community?
- How can I support implementation?
Duration: 41 minutes
Location: IT manager office at Colegio Interamericano de Guatemala

Appendix 5. Validation meeting - Student invitation email to parents

Dear Parents of SN
| hope this email finds you well.

| am currently studying a Master degree in Educational Technology and Curriculum Development. Part of my dissertation was the design of a Digital Skills and Values
Framework for Colegio Interamericano's Technology course.

After a rewarding learning process of interviewing, bibliography reference and design, | have the pleasure to invite Sarah to the curriculum validation meeting with the main
community stakeholders to review the framework design. Those members are all division principals, technology teachers, leadership team and exemplary student leaders

as SN

The meeting will consist of reviewing the technology curriculum design, for what Sarah's input will be very appreciated since he is one of the most remarkable students in
the technology field at school. No personal information about Sarah will be shared.

This meeting will be held in the conference room in the administration building tomorrow at 9:00 am. In order for her to attend, we need you to authorize his participation
replying to this email.

It will be a pleasure to count with her that day.

Kind regards,



Appendix 6. Interamericano students - written authorizations

Good evening. Thank you very much. -: is more than happy to join this meeting. He has our authorization.

Warm regards,

Obtener Outlook para Android

Invitation: Interamericano Technology Curriculum validation meeting. inboxx B B

Ericka Artiga Mon, Aug 19, 12:46 PM Y
Dear Parents of F-. I hope this email finds you well. | am currently studying a Master degree in Educational Technology and Curriculum Development. Part of

A Mon,Aug19,151PM  Yr &

tome v

Hello Miss Ericka!
Thanks for your kind words! He will be so happy to participate and he had my authorization!
Best of luck!!!

Enviado desde mi iPhone

Invitation: Interamericano Technology Curriculum validation meeting inboxx B B

Ericka Artiga Mon, Aug 19,1249 PM Y
Dear Parents of S- hope this email finds you well. | am currently studying a Master degree in Educational Technology and Curriculum Development. Part of m

S Mon Aug19,948PM ¥ &

tome ~

Hi Ms.Ericka!

Wearevelyhapwlohoarmisabom.'and are very proud of her!!
We give our permission in order for her to participate!!

Thank you very much!!



