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APRESENTACAO

O primeiro volume da obra Educacédo: Saberes em Movimento, Saberes que
Movimentam, publicado pela Editora Artemis, & inspirado na inclusdo, perspetivada sob
diferentes prismas, simultaneamente complementares, desde pontos de vista macro
(e.g. “politicas publicas”), meso (e.g. “escola”) e micro (e.g. “aula”), porém com enfoque
no ensino superior. De facto, nos textos que compdem os quinze capitulos deste livro, &
possivel encontrar o fio condutor do “Objetivo de Desenvolvimento Sustentavel 4: Garantir
0 acesso a educacao inclusiva, de qualidade e equitativa, e promover oportunidades de
aprendizagem ao longo da vida para todos™.

Em particular, e retomando o enfoque assinalado, na maioria dos estudos aqui
apresentados, podemos ler contributos para “assegurar a igualdade de acesso de todos
os homens e mulheres a educacdo técnica, profissional e superior de qualidade, [...],
incluindo a universidade™. Paralelamente, através deles podemos percorrer Saberes
em Movimento para “eliminar as disparidades de género na educacgédo e garantir a
igualdade de acesso a todos os niveis de educacéo e formagéo profissional para os
mais vulneraveis, incluindo as pessoas com deficiéncia, povos indigenas e criangcas em
situacao de vulnerabilidade™. Por ultimo, na trilha sugerida, podemos descobrir Saberes
que Movimentam para “[c]onstruir e melhorar as infraestruturas escolares apropriadas
[...] que proporcionem ambientes de aprendizagem seguros e ndo violentos, inclusivos e
eficazes para todos™.

Sintetizando, a Educacdo compreende a agdo, nela nos envolvendo; que
possamos, pois, implicar-nos com e nesses Saberes em Movimento, Saberes que

Movimentam, nomeadamente rumo a incluséo.

Teresa Cardoso

1 Disponivel em: https://unescoportugal.mne.gov.pt/pt/temas/objetivos-de-desenvolvimento-sustentavel/os-17-
ods/objetivo-de-desenvolvimento-sustentavel-4-educacao-de-qualidade Acesso em: 15 ago. 2022.
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CAPITULO 13

TEACHING A CHEMISTRY COURSE IN THE

Data de submisséo: 15/05/2022
Data de aceite: 03/06/2022

Dr. Luis Bello

Chemistry Department

Tulsa Community College

Northeast Campus

Tulsa, Oklahoma, USA
https://www.linkedin.com/in/luisbello/

ABSTRACT: Blended teaching/learning is an
educational approach that combines online
educational materials and opportunities for
online interaction with traditional place-based
classroom methods. It requires the physical
presence of both teacher and student, with
some elements of student control over time,
place, path, or pace. While students still attend
"brick-and-mortar" schools with a teacher
present, face-to-face classroom practices
are combined with computer-mediated
content and delivery activities. Teaching
blended Chemistry courses was one of the
challenging tasks presented when the college
decided to close due to the pandemic. In the
blended course modality, the students had a
meeting of 3 hours every 15 days to carry out
some laboratory practices and discuss some
theoretical aspects of the course. Some of

Educacao: Saberes em Movimento, Saberes que Movimentam Vol |

BLENDED MODALITY

the experiences have been satisfactory, and
others have allowed to improve as the courses
have been developed. Some of the tools
used for teaching Chemistry in the curricular
unit “Principles of Chemistry” (4 credits)
are detailed in the text; they include, for
instance, BlackBoard, Quizziz, Screencastify.
KEYWORDS: Chemistry Course. Blended
Learning. Online Teaching.

ENSINO DE QUIMICA NA MODALIDADE
SEMI-PRESENCIAL

RESUMO: O ensino/aprendizagem misto é
uma abordagem educacional que combina
materiais educacionais online e oportunidades
para interagcdo online com métodos
tradicionais de sala de aula presencial. Ou
seja, requer a presenca fisica do professor e
do aluno, com alguns elementos de controle
do aluno sobre o tempo, lugar, percurso ou
ritmo. Enquanto os alunos ainda frequentam
escolas "de tijolo e argamassa® com um
professor presente, as praticas presenciais
em sala de aula sdao combinadas com
conteudo e entrega de atividades mediados
por computador. Ministrar cursos de Quimica
na modalidade semipresencial foi uma das
tarefas desafiadoras apresentadas, quando a
faculdade decidiu fechar devido a pandemia.
Na modalidade semipresencial, os alunos
tiveram um encontro de 3 horas a cada 15 dias
para realizar algumas praticas laboratoriais e
discutir alguns aspectos teodricos do curso.
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Algumas das experiéncias foram satisfatorias, e outras permitiram ser melhoradas a
medida que os cursos foram sendo desenvolvidos. Algumas das ferramentas utilizadas
para o ensino de Quimica na unidade curricular “Principios de Quimica” (4 créditos) séo
detalhadas no texto; incluem, por exemplo, BlackBoard, Quizziz, Screencastify.
PALAVRAS CHAVES: Curso de Quimica. Aprendizagem Hibrida. Ensino Online.

1INTRODUCTION

Tulsa Community College (TCC) is a public community college in Tulsa, Oklahoma.

It was founded in 1970 and is the largest two-year college in Oklahoma. It serves
approximately 23,000 students per year in classes. TCC consists of four main campuses,
two community campuses, and a conference center throughout the Tulsa metropolitan
area with an annual budget of approximately $112 million. The college employs about
2,270 people, including 280 full-time faculty and 536 adjunct faculty.

After March 2020, TCC changed the way we deliver the courses, changing to at

least three different modalities because of the pandemic.

11 FULL ONLINE CLASSES:

Where the students follow the courses without meeting the instructor in person,
all the materials are posted on the Blackboard. Occasionally, the students will have a

video session with the instructor.

1.2 PARTIALLY ONLINE OR “OLIVE”:

This modality will have the same component as the previous one, but the main
difference was that the instructor scheduled an online video session with the students.
In some cases, the sessions were mandatory, attendance was taken, and the video was
recorded in most cases. Some instructors recorded the lectures and posted them on

online channels like YouTube.

1.3 BLENDED OR HYBRID:
In this modality, the students will still have the whole course posted on Blackboard,
but they have scheduled sessions that the students will need to attend in person.

Blended Teaching/learning: Blended learning combines in-person teaching and
interaction with additional online educational elements. An increasingly popular teaching

style, blended learning allows teachers and students to interact both face-to-face and in
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an online setting, utilizing education-based software and technology to improve student
outcomes ultimately.

From 2020 and 2021, | was teaching Principles of Chemistry in both modalities:
Online and Blended.

This presentation aims to share my experiences in teaching Chemistry to Tulsa
Community College students in a blended modality.

Principles of Chemistry is a one-semester course offered all academic year
around for about 16 weeks except for the Summer classes, where the course is offered in
a compressed eight weeks.

The chapters included in the course Principles of Chemistry are listed below. The
textbook currently in use is:: Introductory Chemistry, Sixth Edition. Nivaldo J. TroPearson,
[2018], ISBN: 9780134302386.

1. The Chemical World 9. Electrons in Atoms and the

2. Measurement and Problem Periodic Table
Solving 10. Chemical Bonding

3. Matter and Energy 11. Gases

4. Atoms and Elements 12. Liquids, Solids, and

5. Molecules and Compounds Intermolecular Forces

6. Chemical Composition 13. Solutions

7. Chemical Reactions 14. Acids and Bases

8. Quantities in Chemical 15. Chemical Equilibrium
Reactions 16. Oxidation and Reduction

Some of the experiences have been satisfactory, and others have allowed me
to improve as the courses have been developed. Some of the tools used for teaching
Chemistry in the Principles of Chemistry (4 credits) are detailed below. In the blended
course modality, the students had a meeting of 3 hours every 15 days to carry out some

laboratory practices and discuss some theoretical aspects of the course.

2 TEACHING TOOLS USED
21BLACKBOARD

Is an LMS platform that allows the course organization interactively so that
students can access different resources, announcements, evaluations, laboratories, and

tables with information about their classes. Among other features, the most used were
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announcements, tests and quizzes, and assignments. Blackboard keeps the students’

grades and a calendar to help them keep track of their performance.

Image 1: Blackboard homepage for one of the blended courses.

Principles of Chemistry CHEM 1114 105 11123 202210 16 Announcements T & cedtvodeis P

Survey Course Student Feedback Survey - Fall 2021 has been made available to this course. Only one submission will
ake Survey

be accepted per respondent.
Principles of Chemistry

(CHEM_1114_105_11123 2
02210_16)

Calendar
Information @

Faculty Profile @

Content @

® ® 0 & & ® O 0000 00

Science and Math Tutoring@®

BB Collaborate [ ]

2.2 QuUlzziz

Is a web-based application that allows the teacher to create online quizzes and
slide presentations; it is beneficial for online teaching and in-person presentation. | used
it in my classes in a different way. One of the most useful is to show the students all the
slides | am presenting to them; the best part of using it is that they can log in to it, and you
can track their engagement and participation during the lecture.

You can also assign the slide presentation as homework, and the students can play
it many times not only to read the content written on it, but also to answer any questions
embedded in it.

Quizziz also has an extensive database of questions created, and shared by other
instructors that you can use and edit. Another exciting feature is the different formats for
answering the questions; you can create or use a pre-existing one’s multiple choices, free

responses, or matching questions.

Educagao: Saberes em Movimento, Saberes que Movimentam Vol | Capitulo 13 “


https://quizizz.com/

Image 2: Quizziz slide presentation.

To play this gome

1. Use any device to open

2. Enter game code

or share vio..

Chapter 15 Chemical
Equilibrium

START

No participants have joins
join using the instructions abow:

2.3 SCREENCASTIFY

Was the tool used to create videos later published on a YouTube channel; this tool
has recently included the possibility of including questions embedded in the video. The
primary use of these web-based tools in the Chemistry course was to create videos to

explain to the students some particular topics or questions they asked.

Image 3: Video created with Screencastify uploaded to Edpuzzle.

= @}edpuzzle + Add Content

< Video Preview Assign Edit assigned video Share preview @ Public

Balancing Redox in a base solution 01:57

05:57
06:54
6 . Balance the equations below assuming they occur in a basic solution. Mult

() SO32~ (ag) + Cu(OH),(s) —» SO,* (ag) + Cu(OH)(s) =

o
> o | * P P . . )
Assigned to 1class
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2.4 LABORATORIES:

Some currently available practices for free on the Internet, such as the Titration and

Synthesis of Aspirin. Another option was to assign laboratories at home, such as determining

the pH of different products in the house, such as detergents, vinegar, and coffee.

25 EDPUZZLE

Is another valuable tool for introducing a new topic and assigning online
experimental activities. Edpuzzle allows the instructor to assign videos with questions
graded by the system in the case of multiple-choice or manually by the instructor. Many
videos are posted and shared by other instructors that you can copy and edit. There is
also a grade book on this platform that keeps track of students’ grades and their time
watching it. This tool was used to assign videos to the students to introduce a new topic
or do some online Chemistry laboratories. It is beneficial when your students cannot
experiment in person or at home.

Edpuzzle allows the instructor not only to select a pre-made video shared by

another instructor, but you can also create yours and post it on this platform.

Image 4: Video shared on Edpuzzle used to introduce the Laboratory’s glassware.

Video Preview Assign Edit assigned video Share preview @ Public
Video events

Chemistry Lab Equipment 00:31

Multipla-choice

Luis Bello

00:33

Multiple-choice

01:06
*  Multiple-choice

01:22
Multiple-chice

0147
Multiple-choice

02:03
*  Multiple-choice

02:12
*  Multiple-choice

02:27
*  Multiple-choice

02:50
*  Multiple-choice

. 0am
@ o6 0oee o 0 o o ® o o e il * Multiple-choice

03:35

Multiple-choice

Assigned to 1 class

3 RESULTS

During the Summer of 2020, | was assigned a fully online course where the

students did not have the opportunity to meet in person; only video conferences were
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offered. | compared the results of those students with the ones that | taught in a blended
mode, the student in the modality of blended had better results than the ones online. |
believe that reason for that is because they do have the opportunity to ask questions
when we meet in person, besides doing more in-person lab activities compared with the
online only. (Graph 1)

Graph 1: Principles of Chemistry students’ results Online (8 weeks) vs Blended (8 classes in person).

Online 2020 and Blended 2020

8
6
a
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F [} c 8 A
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ummer 2020 (online)  m Fall 2020 (Blended)

The results of the students who took the eight weeks classes vs. the ones who
took the classes in person, the students who took the classes in person did not score
below C, and the students in person had the opportunity to do more in-person Lab during
the eight weeks they took the classes and constantly were interacting more with the
instructor and their peers (Graph 2).

Graph 2: Results of the students who took classes online vs in person in 8 weeks semester.

Principles of Chemistry 8 weeks course

1 II II =
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D

~

m Summer 2020 (online)  m Summer 2021 (face to face)
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The students have been delighted with the course; among their opinions are the

following.

1- The course was enjoyable.
2-  We were afraid at first, but it was taken away from us.
3- We will give you a good evaluation in the end-of-course survey.

4-  We will recommend this class to other students.

4 CONCLUSIONS

The modality of blended learning has allowed access to a greater number of
students that with the face-to-face form would not be possible to achieve, since many of
the students who take these courses are full-time workers and some live distant from the
educational center.

One of the issues that must continue to be worked on is the experimental teaching
of students in the modality of blended learning.

For the Chemistry courses, the ideal modality will be in person, even though the
students will have more access to the online LMS (Blackboard) but at the same time, there
is more chance the students can interact more with the instructor and peers. The blended
modality for the Chemistry course allows having more students enrolled in classes even
though the students have fewer opportunities to meet with the instructor and peers.

Online modalities are the least desirable for teaching Chemistry courses because
even though the students can do in-home experiments and online ones, the experience
they gain by doing in-person experiments is not the same as doing virtual ones or at home,
working in teams, helping them to develop social skills and collaboration, at this point, the

virtual laboratories are insufficient for developing the proper skills to learn Chemistry.
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