Appendix 1. Questionnaire-l (Portuguese version)
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Questionario aos estudantes estagiarios do curso de quimica da

Universidade Pedago6gica — Mocambique (Beira, Chimoio e Tete)

Nota importante:

Este questiondrio faz parte da pesquisa cientifica em curso em
Mocambique em coordenagdo com a Universidade de Educagdo de
Heidelberg-Alemanha. Queremos descobrir o0 pensamento e as
experiéncias dos alunos sobre o ensino e a aprendizagem na abordagem
em interacdo entre Ciéncia-Tecnologia e Sociedade.

Agradecemos antecipadamente por sua valiosa cooperagdo. NOs
garantimos confidencialidade em relacdo as suas respostas. Por favor,
esteja ciente de que ndo ha respostas CERTAS ou erradas, por isso fique
a vontade para responder o que vocé sabe (a verdade) e acredita.

O questionario tem vinte e duas (22) perguntas, a maioria das quais sao
de maltipla escolha, excepto nimeros 8, 11 e 13. Leia atentamente todas
as frases e alternativas - escolha apenas uma letra para cada pergunta,
mesmo que tenha duas partes como a pergunta 16.

Sinta-se a vontade e responda como quiser. Seja 0 mais realista possivel (0

gue ajudar-nos-a a entender a situacao e as possibilidades de melhorar o
ensino de ciéncias nas escolas Mogambicanas).

Por ser de caracter CONFIDENCIAL; ndo ha necessidade de colocar seu

nome ou assinatura.

A sua participacao é voluntaria!

Nr | Perguntas Respostas/alternativas resp
1. | Género M F
2. | Classe em que estagia? 82 9 112
3. | E a primeira vez que
leciona? Sim Nao____
4. | Se a opcéo anterior tenha | 0-2 Anos____;
sido ndo, diga ha quanto | 2-5 Anos_____;

tempo leciona/lecionou?

Se a opc¢ao anterior tenha
sido sim, por favor salte

Mais de 5 anos




para a questdo 7

5. | Que classe leccionou?

6. | Que area leccionou? Ciéncias Naturais___;
Ciéncias Sociais__;
Outras

7. | Teria ouvido falar sobre Sim__
ensino integrado em que | Nao____,
universidade / escola e Nao faco ideia_
comunidade tém que
interagir?

8. | Se a opcao foi sim, o que isto significa (modo de execucdo e metas), para o
processo de ensino-aprendizagem no seu ponto de vista?

Se a opc¢ao foi ndo, salte e responda a proxima pergunta (9)
Por favor responda aqui:

9. | Teria ouvido falar sobre Sim____,
abordagem sistémica no Nao
processo de ensino e N&o fago ideia____
aprendizagem?

10. | Vocé se lembra de Sistema aberto: Sim____ , Ndo____
diferentes tipos de Sistema fechado: Sim , N&o
sistemas, como aberto, Sistema isolado: Sim___, N&o
fechado e isolado?

11. | Se se lembra: Qual é a diferenca entre eles no seu ponto de vista?
Se ndo, salte para a pergunta (14)

Por favor, responda aqui:

12. | Que tipo de sistema Sistema aberto:
encaixa-se melhor ao Sistema fechado:
nosso sistema Sistema isolado:
educacional? .

13. | Porqué? Por favor, justifique a sua escolha
Por favor responda aqui:

14. | Em Moc¢ambique, o A. Concordo plenamente._
processo de ensino e B. Concordo.
aprendizagem nas C. Discordo.____,
escolas baseiam-se nas D. Discordo plenamente._
interacdes entre a E. N&o compreendo.___
Escolas-Comunidades - F. N&o sei o suficiente sobre este assunto para fazer
Instituicbes do Estado e uma escolha.____,

ONGs. G. Nenhuma destas escolhas corresponde ao meu




ponto de vista basico. ,

15.

A ciéncia e a tecnologia
oferecem uma grande
ajuda na resolucéo de
problemas sociais como
pobreza, crime e
desemprego

Sua posic¢éo, basicamente: (queira por favor, ler de A a
I, e depois seleccione apenas uma opgao)

A. A ciéncia e a tecnologia podem certamente ajudar a
resolver esses problemas. Os problemas podem usar
novas ideias da ciéncia e novas invencdes da
tecnologia__

B. A ciéncia e a tecnologia podem ajudar a resolver
alguns problemas sociais, mas ndo outros_____

C. A ciéncia e a tecnologia resolvem muitos problemas
sociais, mas a ciéncia e a tecnologia também causam
muitos desses problemas.__

D. Nao é uma questao de ciéncia e tecnologia ajudar,
mas é uma questao de pessoas que usam ciéncia e
tecnologia com sabedoria.___

E. E dificil ver como a ciéncia e a tecnologia podem
ajudar muito na resolucdo desses problemas sociais. Os
problemas sociais dizem respeito a natureza humana;
esses problemas tém pouco a ver com ciéncia e
tecnologia.

F. Ciéncia e tecnologia sé pioram os problemas sociais
E o preco que pagamos pelos avancos em ciéncia e
tecnologia.

G. Ndo compreendo._

H. N&o sei o suficiente sobre este assunto para fazer
umaescolha.

I. Nenhuma destas escolhas corresponde ao meu ponto
de vista basico.

16.

40221 A ciéncia e a

tecnologia podem
ajudar as pessoas a
tomar algumas

decisBes morais (isto €,
um grupo de pessoas
decidindo como agir em
relacdo a outro grupo
de pessoas).

Sua posicao, basicamente: (queira por favor, ler de A
a |, e depois seleccione apenas uma opgao)

A ciéncia e atecnologia podem ajuda-lo a tomar
algumas decisGes morais:

A. tornando-o mais informado sobre as pessoas e 0
mundo ao seu redor. Esta informacéo de fundo pode
ajudar.

vocé lida com os aspectos morais da vida.

B. fornecendo informacgdes bésicas; mas as decisdes
morais devem ser feitas pelos individuos.

C. porque a ciéncia inclui areas como a psicologia que
estuda a mente e as emogfes humanas.

Ciéncia e tecnologia ndo podem ajuda-lo a tomar
uma decisdo moral:

D. porque a ciéncia e a tecnologia ndo tém nada a ver
com decisGes morais. A ciéncia e a tecnologia s6
descobrem, explicam e inventam coisas. O que as
pessoas fazem com os resultados ndo € uma
preocupacéo do cientista.

E. porque as decisbes morais séo feitas exclusivamente
com base nos valores e crengas de um individuo.
F. porque se as decisdes morais sdo baseadas em
informacdes cientificas, as decisdes muitas vezes levam
ao racismo, ao assumir que um grupo de pessoas é
melhor que outro grupo.

G. Ndo compreendo.




H. N&o sei o suficiente sobre este assunto para fazer
uma escolha.

I. Nenhuma destas escolhas corresponde ao meu ponto
de vista basico.

17.

40231 A ciéncia e a
tecnologia NAO podem
ajudar as pessoas a
tomarem decisbes
juridicas; por exemplo,
decidir se uma pessoa
€ culpada ou inocente
em um tribunal.

Sua posicéo, basicamente: (queira por favor, ler de A
a G, e depois seleccione apenas uma opgao)

Ciéncia e tecnologia ndo podem ajudar:

A. porgue eles ndo tém nada a ver com decisdes legais,
ja que as decisbes legais sdo baseadas em valores e
crencas morais.

B. porque € errado basear as decisdes legais em
tecnologia, como o detector de mentiras.

A ciéncia e a tecnologia podem ajudar em varios casos:
C. desenvolvendo maneiras de coletar evidéncias e
testificando sobre os fatos fisicos de um caso. __

D. estudando o comportamento humano e explicando as
circunstancias humanas de um caso.

E. Nao compreendo.

F. N&o sei o suficiente sobre este assunto para fazer
uma escolha.

G. Nenhuma destas escolhas corresponde ao meu
ponto de vista basico.

18.

Quanto mais a ciéncia e
tecnologia de
Mogambique se
desenvolverem, mais
rico Mogambique se
tornara.

Sua posicao, basicamente: (queira por favor, ler de A
a H, e depois seleccione apenas uma op¢ao)

Ciéncia e tecnologia aumentardo a riqueza de
Mogambique:

A. porque a ciéncia e a tecnologia trazem maior
eficiéncia, produtividade e progresso.

B. porque mais ciéncia e tecnologia tornariam
Mogambique menos dependente de outros paises. NOs
poderiamos produzir coisas para n6s mesmos.

C. porque Mogambique poderia vender novas ideias e
tecnologia a outros paises para obter lucro.

D. Depende de qual ciéncia e tecnologia nés investimos.
Alguns resultados séo arriscados. Pode haver outras
formas além da ciéncia e tecnologia que geram riqueza
para Mogambique. __

E. A ciéncia e a tecnologia reduzem a riqueza de
Mocambique porque custa muito dinheiro para
desenvolver ciéncia e tecnologia. __

F. N&o compreendo.____

G. N&o sei o suficiente sobre este assunto para fazer
uma escolha.

H. Nenhuma destas escolhas corresponde ao meu
ponto de vista basico.

19.

Mais tecnologia irad
melhorar o padréo de
vida dos
mocgambicanos.

Sua posicao, basicamente: (queira por favor, ler de A
a |, e depois seleccione apenas uma op¢ao)

A. Sim, porque a tecnologia sempre melhorou o padréo
de vida, e ndo ha razdo para parar agora._____

B. Sim, porque quanto mais sabemos, melhor podemos
resolver nossos problemas e cuidar de nés mesmos.___
C. Sim, porgue a tecnologia gera empregos e




prosperidade. A tecnologia ajuda a vida a tornar-se mais
facil, mais eficiente e mais divertida.

D. Sim, mas apenas para aqueles que podem usa-lo.
Mais tecnologia vai cortar empregos e fazer com que
mais pessoas caiam abaixo da linha da pobreza.
E. Sim e ndo. Mais tecnologia tornaria a vida mais facil,
mais saudavel e mais eficiente. Mas mais tecnologia
causaria mais poluicdo, desemprego e outros
problemas. O padréo de vida pode melhorar, mas a
gualidade de vida pode ndo melhorar.

F. N&do. Somos irresponsaveis com a tecnologia que
temos agora; por exemplo, nossa produgéo de armas e
0 USO de nOossOs recursos naturais.

G. Nao compreendo._____

H. N&o sei o suficiente sobre este assunto para fazer
umaescolha.

I. Nenhuma destas escolhas corresponde ao meu ponto
de vista basico.

20.

40711 Aciéncia e a
tecnologia influenciam o
NOSso pensamento
guotidiano porque a
ciéncia e a tecnologia
dao-nos novas palavras e
ideias.

Sua posic¢ao, basicamente: (queira por favor, ler de A
a |, e depois seleccione apenas uma op¢ao)

A. Sim, porque quanto mais vocé aprende sobre
ciéncia e tecnologia aumenta cada vez mais seu
vocabulario e assim mais informacéo vocé pode
aplicar para os problemas diarios.

B. Sim, porque nés usamos os produtos da ciéncia e
tecnologia (por exemplo, computadores, microondas,
cuidados médicos). Novos produtos adicionam novas
palavras para nosso vocabulério e muda a forma como
pensamos sobre as coisas do dia-a-dia.

C. Ciéncia e tecnologia influencia 0 nosso pensamento
do dia-a-dia, MAS a influencia na maior parte de novas
ideias, invencdes e técnicas que alargam 0 N0sso
pensamento.

Ciéncia e tecnologia séo as mais poderosas
influencias nas nossas vidas didrias, ndo por causa
de palavras e ideias:

D. Mas porque quase tudo o que fazemos e tudo
em nosso redor foi de alguma maneira
pesquisado pela ciéncia e tecnologia.__

E. Mas por que ciéncia e tecnologia mudou a
maneira de vida.

F. Nao, porque o nosso pensamento do dia-a-dia é
mais influenciado por coisas nao cientificas.
Ciéncia e tecnologia influencia somente algumas
das nossas ideias.

G. N&o compreendo._____

H. N&o sei o suficiente sobre este assunto para fazer
uma escolha.

I. Nenhuma destas escolhas corresponde ao meu ponto
de vista basico.




21. | O Sistema Nacional de A. Concordo plenamente |
Educacao propde uma B. Concordo ____,
conexao ou interacao C. Discordo___
entre aescolae a D. Discordo plenamente_ |,
comunidade. E. Ndo compreendo.___
Vocé acha que os F. N&o sei o suficiente sobre este assunto para fazer
estudantes finalistas umaescolha.
estdo bem preparados G. Nenhuma destas escolhas corresponde ao meu
para ensinar seguindo ponto de vista basico.____
essa abordagem?
22. | Se houver necessidade A. Concordo plenamente |
de interacéo Escola- B. Concordo
comunidade (a C. Discordo
comunidade contribui D. Discordo plenamente_ |,
para a proposta de E. N&o compreendo.___ ,
conteudo a ser ensinada | F. Nao sei o suficiente sobre este assunto para fazer
e a escola resolve uma escolha
problemas concretos da G. Nenhuma destas escolhas corresponde ao meu

comunidade em que
moram), € correto dizer
gue isso proporciona
motivacao para aprender
e melhorar a
compreensao?

ponto de vista basico. :

Mais uma vez, muito obrigado pela sua colaboracéo
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Questionnaire-l: for Pre-service teachers of Chemistry Course at Universidade
Pedagogica — Mocambigue (Beira, Chimoio and Tete)

Important Note:

This questionnaire is part of ongoing scientific research in
Mozambique in coordination with the University of Education of
Heidelberg-Germany. We want to find out students” thinking and
experiences about teaching and learning in Science-Technology
and Society approach.

Thank you in advance for your valuable cooperation. We
guarantee confidentiality regarding your responses. Please be
advised that there are no CERTAIN or WRONG answers, so feel
free to answer what you know (the truth) and believe.

The questionnaire has twenty-two (22) questions, and most of
them are multi-choice except numbers 8, 11 and 13. Read
carefully all the sentences and alternatives and choose only one
option for each question, even if it has two parts like question 16.

Feel free to answer as you like. Be realistic as possible (which will
help to understand the situation and the possibility of improving
Science teaching at school).

Since the questionnaire is CONFIDENTIAL; there is no need to put
your name on it, or to sign.

Your Participation is Voluntary!

No Questions Answers/Options Contents

1. | Gender Male Female

2. | Grade of your internship? 82 92 112

3. | Is this your first-time Teaching
teaching? Yes No experience

4. | If no, so how long have 0-2 Years____; Teaching
you been teaching? 2-5Years___; experience

More than 5 Years_

If yes, skip to question 7

5. | Which grade you taught? Teaching

experience




6. | Which area taught? Natural Science__; Teaching
Social Science__; experience
Others

7. | Have you ever heard about | Yes | Science-
integrated teaching where | No____, Technology-
university/school and | do not remember/’'m not sure Society
community have to
interact?

8. | If yes, what does it mean (way of doing and goal) for learning and teaching in Science-
your point of view? Technology-

Society
If no, go to next question (9)
Answer here:

9. | Have you ever heard about | Yes__, Systemic
the systemic approach in No | Approach
the teaching and learning | do not remember/'m not sure
process?

10. | Do you remember about Open system: Yes _ , No , Systemic
different kinds of systems, | Closed system: Yes__,No Approach
such as open, closed and | |solated system: Yes___,No____,

Isolated? -
11. | If yes: What is the difference between them in your point of view? Systemic
Approach
If no skip to question (14)
Answer here:
12. | What kind of system best Open system Systemic
fits our education system? | Closed system Approach
Isolated system
13. | Why? Justify/Argument Systemic
Approach
Answer here:

14. | In Mozambique, teaching | Strongly Agree ___, Science-
and learning at school are | | Agree ___, Technology-
based on the interaction | Disagree___, Society

among School-Community
- Institutions of the state
and NGOs

| Strongly Disagree__,

| don’t understand

| don’t know enough about this topic to make a
choice_

None of these choices fit my view point




15.

40412 Science and
technology offer a great
deal of help in resolving
such social problems as
poverty, crime and
unemployment

Your position, basically: (Please read from A
to I, and then choose one option only)

A. Science and technology can certainly help to
resolve these problems. The problems could
use new ideas from science and new inventions
from technology

B. Science and technology can help resolve
some social problems but not others.___

C. Science and technology solve many social
problems, but science and technology also
cause many of these problems.__

D. It’s not a question of science and technology
helping, but rather it's a question of people using
science and technology wisely._

E. It's hard to see how science and technology
could help very much in resolving these social
problems. Social problems concern human
nature; these problems have little to do with
science and technology.

F. Science and technology only make social
problems worse, It's the price we pay for
advances in science and technology._
G.ldon’tunderstand.

H. I don’t know enough about this subject to
make a choice.__

I. None of these choices fits my basic viewpoint.

Science-
Technology-
Society

16.

40221  Science
technology can help
people make some
moral decisions (that is,
one group of people
deciding how to act
towards another group
of people).

and

Your position, basically: (Please read from A
to I, and then choose one.)

Science and technology can help you make
some moral decisions:

A. by making you more informed about people
and the world around you. This background
information can help__

you cope with the moral aspects of life.

B. by providing background information, but
moral decisions must be made by individuals.
C. because science includes areas like
psychology which study the human mind and
emotions.

Science and technology cannot help you make
a moral decision:

D. because science and technology have
nothing to do with moral decisions. Science and
technology only discover, explain and invent
things. What people do with the results is not the
scientist’s concern.

E. because moral decisions are made solely on
the basis of an individual’s values and beliefs.
F. because if moral decisions are based on
scientific information, the decisions often lead to
racism, by assuming

that one group of people is better than another
group.

G. | don’t understand.

Science-
Technology-
Society




H. I don’t know enough about this subject to
make a choice.
I. None of these choices fits my basic viewpoint.

17.

40231 Science and
technology can NOT
help people make legal
decisions; for example,
deciding if a person is
guilty or not guilty in a
court of law.

Your position, basically: (Please read from A
to G, and then choose one.)

Science and technology can NOT help:

A. because they have nothing to do with legal
decisions since legal decisions are based on
moral values and

beliefs.

B. because it's wrong to base legal decisions on
technology such as the lie detector.

Science and technology CAN help in a number
of cases:

C. by developing ways to gather evidence and
by testifying about the physical facts of a case.
D. by studying human behavior and explaining
the human circumstances of a case.

E. I don’t understand.

F. | don’t know enough about this subject to
make a choice.

G. None of these choices fits my basic
viewpoint.

Science-
Technology-
Society

18.

40511 The more
Mozambique’s science
and technology develop,
the wealthier
Mozambique will
become.

Your position, basically: (Please read from A
to H, and then choose one.)

Science and technology will increase
Mozambique’s wealth:

A. because science and technology bring
greater efficiency, productivity and progress.
B. because more science and technology would
make Mozambique less dependent on other
countries. We could

produce things for ourselves.

C. because Mozambique could sell new ideas
and technology to other countries for profit.

D. It depends on which science and
technologies we invest in. Some outcomes are
risky. There may be other

ways besides science and technology that
create wealth for Mozambique.

E. Science and technology decrease
Mozambique’s wealth because it costs a great
deal of money to develop

science and technology.

F. 1 don’t understand.

G. | don’t know enough about this subject to
make a choice.

H. None of these choices fits my basic
viewpoint.

Science-
Technology-
Society

19.

40531 More technology
will improve the standard
of living for
Mozambicans.

Your position, basically: (Please read from A
to I, and then choose one.)

A. Yes, because technology has always
improved the standard of living, and there is no
reason for it to stop

now.

B. Yes, because the more we know, the better

Science-
Technology-
Society




we can solve our problems and take care of
ourselves.

C. Yes, because technology creates jobs and
prosperity. Technology helps life become easier,
more efficient

and more fun.

D. Yes, but only for those who can afford to use
it. More technology will cut jobs and cause more
people to

fall below the poverty line.

E. Yes and no. More technology would make life
easier, healthier and more efficient. BUT more
technology

would cause more pollution, unemployment and
other problems. The standard of living may
improve, but

the quality of life may not.

F. No. We are irresponsible with the technology
we have now; for example, our production of
weapons and

using up our natural resources.

G. | don’t understand.

H. I don’t know enough about this subject to
make a choice.

I. None of these choices fits my basic viewpoint.

20.

40711 Science and
technology influence our
everyday thinking because
science and technology
give us new words and
ideas.

Your position, basically: (Please read from A
to I, and then choose one option only.)

A. Yes, because the more you learn about
science and technology, the more your
vocabulary increases, and thus the more
information you can apply to everyday
problems._

B. Yes, because we use the products of science
and technology (for example, computers,
microwaves, health care). New products add
new words to our vocabulary and change the
way we think about everyday things.

C. Science and technology influence our
everyday thinking BUT the influence is mostly
from new ideas, inventions and technigues
which broaden our thinking.

Science and technology are the most
powerful influences on our everyday lives,
not because of words and ideas:

D. but because almost everything we do, and
everything around us, has in some way been
researched by science and technology.

E. but because science and technology have
changed the way we live.__

F. No, because our everyday thinking is mostly
influenced by non-scientific things. Science and
technology influence only a few of our ideas.____
G. ldon’tunderstand___

H. I don’t know enough about this subject to
make a choice

Science-
Technology-
Society

(VOSTS)




I. None of these choices fits my basic
viewpoint

21. | The National Education | Strongly Agree ___, Science-
System proposes a | Agree Technology-
connection or interaction | Disagree____, Society
between the school and | Strongly Disagree___,
the community. | don’t understand ,

Do you think that the livers | | don’t know enough about this topic to make a
(students) are well choice____,

prepared to teach on this None of these choices fit my view point
approach?

22. | If there is a need for | Strongly Agree ___, Systemic
School-community | Agree ___ Approach
interaction (the community | | Disagree_

contributes to the content
proposal to be taught and
the school solves concrete
problems of the community
in which they live), it is
correct to say that this
motivates learning and
improved understanding?

| Strongly Disagree__,

| don’t understand

| don’t know enough about this topic to make a
choice

None of these choices fit my view point

Once again, thank you very much for the collaboration
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Questionario-ll (SMQ): para estudantes do 4° ano, Curso de Quimica da UniPUngue.

Mocambique

Nota importante:

Este questionario faz parte da pesquisa cientifica em curso em Mogambique, da
Universidade Pedagogica de Maputo e UniPingué em coordenagcdo com a
University of Education Heidelberg-Germany. O objectivo da pesquisa € avaliar
0 pensamento e as experiéncias dos alunos no uso da abordagem sistémica
como metodologia de ensino e aprendizagem em interacdo Ciéncia-Tecnologia-
Sociedade.

Com este questionario, queremos:
= Avaliar a motivagao intrinseca e a relevancia pessoal;
= Avaliar a motivagéo intrinseca e o interesse pessoal;
= Perceber a competéncia, esforco e importancia do trabalho pratico;
= Conhecer o valor/utilidade das actividades realizadas para os alunos;
= Avalie a relagdo com o trabalho colaborativo.

Agradecemos antecipadamente por sua valiosa cooperacdo. Garantimos
confidencialidade em relagdo as suas respostas. Informamos que ndo héa
respostas CERTAS ou ERRADAS, portanto, fique a vontade para responder o
que vocé sabe (a verdade), o que vocé sente e acredita.

O questionario possui quarenta e quatro (44) questdes, todas de escolha
multipla. Leia atentamente todas as frases e alternativas - escolha apenas uma
para cada pergunta.

Sinta-se a vontade para responder como quiser. Seja 0 mais realista possivel (o
gue ajudara a compreender a situacéo e a possibilidade de melhorar o ensino
das Ciéncias nas escolas).

Visto que o questionario € CONFIDENCIAL; n&o h& necessidade de colocar
seu nome ou assinatura.

Sua participagao é voluntéaria!
Obrigado pela sua cooperacgéo.



Questbes Respostas/Alternativas
Género Masculino © Feminino_©
Idade 16-19 O 20-23 O 24-27 O Mais de 27 O

Aprendizagem de Ciéncias (IMPR)/SMO

Acho interessante aprender ciéncias 1. © Nunca 2.0 Raramente 3. O As vezes 4. O Geralmente 5. C Sempre
naturais
Gosto de aprender a ciéncia 1.© Nunca 2.0 Raramente 3. O Asvezes 4. © Geralmente 5. O Sempre
4.
As ciéncias naturais que aprendo tém 1.© Nunca 2.© Raramente 3. © Asvezes 4. © Geralmente 5. © Sempre
5. valor pratico para mim
6. As ciéncias naturais que aprendo séo 1.© Nunca 2.© Raramente 3. © Asvezes 4. © Geralmente 5. © Sempre
relevantes para a minha vida
7. As ciéncias naturais que aprendo séo 1.© Nunca 2.O Raramente 3. O Asvezes 4. O Geralmente 5. O Sempre
mais importantes para mim do que o grau
académico que adquiro
8. A ciéncia / quimica que aprendo se 1.©O Nunca 2.0 Raramente 3. © Asvezes 4. O Geralmente 5. O Sempre
relaciona com 0s meus objetivos/ sonhos.
9. Eu gosto de ciéncia que me desafia 1.0 Nunca 2.0 Raramente 3. © Asvezes 4. © Geralmente 5. O Sempre
10. Compreender a ciéncia me da uma 1.© Nunca 2.0 Raramente 3. O Asvezes 4. O Geralmente 5. O Sempre
sensacao de realizacéo.
11. Tenho pensado sobre como usarei a 1.©O Nunca 2.0 Raramente 3. O Asvezes 4. O Geralmente 5. O Sempre
ciéncia que aprendo
12. Tenho pensado sobre como aprender 1.© Nunca 2.0 Raramente 3. O Asvezes 4. O Geralmente 5. O Sempre
ciéncias pode me ajudar a conseguir um
bom emprego
13. Tenho pensado sobre como é que a 1.© Nunca 2.0 Raramente 3. O Asvezes 4. O Geralmente 5. O Sempre
ciéncia que aprendo sera util para mim
Trabalho Pratico (IMPI)/IMI
14. Vocé costuma participar das nossas Nao é Um Muito
atividades praticas? verdade pouco verdade
verdade
1. O 2. 0 |3 o |4 o |s O
15. Gostei muito de fazer atividades
Nao é Muito
verdade 1+ © 2. O 3. O 4, O 5. verdade




16. As atividades costumavam ser divertidas. Nao é Muito
verdade 5. verdade
17. Pensei que o trabalho pratico fosse uma Nao é Muito
atividade aborrecedora. verdade 5. verdade
18. As atividades ndo chamaram a minha Nao é Muito
atencéo. verdade 10. verdade
19. Eu descreveria as atividades praticas Nao é Muito
COmo muito interessantes verdade S. verdade
20. Achei que as atividades deveriam ser Nao é Muito
bastante agradaveis. verdade S. verdade
21. Enquanto fazia atividades, costumava Nao é Muito
pensar no guanto me agradava verdade S. verdade
22. Acho que sou muito bom enquanto fago Nao é Muito
uma atividade verdade S. verdade
23. Depois de trabalhar em todas as Nao é Muito
atividades praticas até agora, senti-me verdade S. verdade
bastante competente.
24. Estou satisfeito com 0 meu desempenho Nao é Muito
em tarefas praticas. verdade 5. verdade
25. Me senti muito habilidoso nas atividades Nao é Muito
verdade 5. verdade
26. A Ultima foi uma atividade que nao Nao é Muito
consegui fazer muito bem verdade S. verdade
27. Esforcei-me bastante nas atividades Nao é Muito
verdade 5. verdade
28. Nao me esforcei o bastante para fazer Nao é Muito
bem as atividades verdade 5. verdade
29. Tentei arduamente executar as atividades Nao é Muito
verdade S. verdade
30. Eraimportante para mim fazer bem as Nao é Muito
tarefas verdade S. verdade
31. Eunéo dediquei muita energia has Nao é Muito
actividades verdade S. verdade
32. Acredito que as atividades podem ter Nao é Muito
algum valor para mim. verdade S verdade
33. Acho que as atividades podem ser Uteis Nao é Muito
para mim e para a comunidade também verdade S verdade




34. Acho importante fazer atividades porque Nao é Muito
pode contribuir para o desenvolvimento verdade verdade
da sociedade

35. Eu estaria disposto a fazer atividades Nao é Muito
novamente porgque tem algum valor para verdade verdade
mim.

36. Acho que fazer atividades pode me Nao é Muito
ajudar a entender melhor a quimica / verdade verdade
ciéncias naturais

37. Me senti muito distante do meu grupo de Nao é Muito
trabalho verdade verdade

38. Realmente duvidava que eu e alguns Nao é Muito
colegas pudéssemos nos tornar amigos verdade verdade

39. Eu senti que realmente podia confiar nos Nao é Muito
meus colegas verdade verdade

40. Gostaria de ter a chance de interagir com Nao é Muito
0Ss meus colegas no futuro. verdade verdade

41. Eurealmente prefiro ndo interagir com os Nao é Muito
meus colegas no futuro verdade verdade

42. Na&o sinto que poderia realmente confiar Nao é Muito
nos meus colegas verdade verdade

43. E provavel que meus colegas e eu Nao é Muito
possamos nos tornar amigos se verdade verdade
interagissemos muito.

44. Me sinto mais chegado aos meus colegas Nao é Muito

verdade verdade




Appendix 4. Questionnaire-1l: Science Motivation Questionnaire (SMQ-English version)

Pédagogische Hochschule

HEIDELBERG

niversity of Education

o it

=27

Questionnaire-ll (SMQ): For Pre-service teachers/Students at Secondary School —
Chimoio. Mozambique

Important Note:

This questionnaire is part of the ongoing scientific research in Mozambique in
coordination with the University of Education Heidelberg-Germany. We want to
find out students” thinking and experiences in using the systemic approach as a
methodology for teaching and learning in interaction Science-Technology-
Society.

With this questionnaire we wish to:
= Assess the intrinsic motivation and personal relevance;
= Assess the intrinsic motivation and personal interest;
= Perceive the competence, effort and importance from the practical work;
= Know the value/usefulness of the activities for the students;
= Assess collaborative work-relatedness.

Thank you in advance for your valuable cooperation. We guarantee
confidentiality regarding your responses. Please be advised that there are no
CERTAIN or WRONG answers, so feel free to answer what you know (the
truth), what do you feel and believe.

The questionnaire has forty-four (44) questions, all of them are multi-choice.
Read carefully all the sentences and alternatives - choose only one for each
question.

Feel free to answer as you like. Be realistic as possible (which will help to
understand the situation and the possibility of improving Science teaching at
school).

Since the questionnaire is CONFIDENTIAL; there is no need to put your name
on it, or to sign.

Your Participation is Voluntary!
Thank you for your cooperation.



COD/Student number

No Questions Answer/Options

1. Gender Male O Female ©

2. Age 16-19 O 20-23 © 24-27 © More than 27 ©

Learning Science (IMPR)/SMO

3. | find learning Natural sciences 1.©O Never 2.ORarely 3.0 Sometimes 4.O Usually 5.O Always
interesting. (22)

4. | enjoy learning science. (1) 1.O Never 2.ORarely 3.0 Sometimes 4. O Usually 5. O Always

5. The natural sciences | learn have 1.©O Never 2O Rarely 3.0 Sometimes 4. O Usually 5.O Always
practical value for me. (25)

6. The natural sciences | learn are 1.O Never 2O Rarely 3.0 Sometimes 4.O Usually 5.O Always
relevant to my life. (23)

7. The natural sciences | learn are more 1.0 Never 2.ORarely 3.0 Sometimes 4. O Usually 5. O Always
important to me than the grade |
receive. (16)

8. The science/chemistry | learn relates 1.O Never 2.ORarely 3.0 Sometimes 4. O Usually 5. O Always
to my personal goals/dream (2)

9. | like science that challenges me. (27) 1.O Never 2.ORarely 3.0 Sometimes 4. O Usually 5. O Always

10. Understanding science gives me a 1.O Never 2.ORarely 3.0 Sometimes 4. O Usually 5. O Always
sense of accomplishment. (30)

11. |think about how I will use the science 1.O Never 2.ORarely 3.0 Sometimes 4. O Usually 5. O Always
I learn. (19)

12. | think about how learning science can 1.O Never 2O Rarely 3.0 Sometimes 4. O Usually 5.O Always
help me get a good job. (10)

13. | think about how the science | learn 1.©O Never 2O Rarely 3.0 Sometimes 4.O Usually 5.O Always
will be helpful to me. (11)

Practical work (IMPD/IMI

14. Do you use to participate in our Not at Somewh Very

practical activities all at true
True true

1. O] 2 ol 3 ©

4. O 5. ©




15.

| enjoyed doing activities very much.

@)

Not at
all
True

Very
true

16.

The activities used to be fun to do. (2)

Not at
all
True

Very
true

17.

| thought that practical work was a
boring activity. (R) (3)

Not at
all
True

Very
true

18.

The activities did not hold my attention
atall. (R) (4)

Not at
all
True

Very
true

19.

I would describe practical activities as
very interesting. (5)

Not at
all
True

Very
true

20.

| thought that the activities should be
pretty enjoyable. (6)

Not at
all
True

Very
true

21.

While | was doing activities, | used to
think about how much | enjoyed it. (7)

Not at
all
True

Very
true

22.

| think | am pretty good while doing an
activity. (8)

Not at
all
True

Very
true

23.

After working in all practical activities
so far, | felt pretty competent. (10)

Not at
all
True

Very
true

24,

| am satisfied with my performance at
practical tasks. (11)

Not at
all
True

Very
true

25.

| felt pretty skilled at the activities. (12)

Not at
all
True

Very
true

26.

The last one was an activity that |
couldn’t do very well. (R) (13)

Not at
all
True

Very
true

27.

| put a lot of effort into activities. (14)

Not at

Very




all
True

true

28.

| didn’t try very hard to do well at the
activities. (R) (15)

Not at
all
True

Very
true

29.

| tried very hard to perform the
activities. (16)

Not at
all
True

Very
true

30.

It was important for me to do well the
tasks. (17)

Not at
all
True

Very
true

31.

| didn’t put much energy into this. (R)
(18)

Not at
all
True

Very
true

32.

| believe that activities could be of
some value to me. (31)

Not at
all
True

Very
true

33.

| think that the activities can be useful
for the community and me as well. (32)

Not at
all
True

Very
true

34.

| think is important to do activities
because it can contribute to developing
society. (33)

Not at
all
True

Very
true

35.

| would be willing to do activities again
because it has some value to me. (34)

Not at
all
True

Very
true

36.

| think doing activities could help me to
better understand chemistry/natural
science. (35)

Not at
all
True

Very
true

37.

| felt distant from my workgroup. (R)
(38).

Not at
all
True

Very
true

38.

| doubted that | and some colleagues
could become friends. (R) (39)

Not at
all
True

Very
true

39.

| felt like | could trust my colleagues.

Not at

Very




(40)

all
True

true

40.

| would like a chance to interact with
my colleagues more often. (41)

Not at
all
True

Very
true

41.

| would prefer not to interact with my
colleagues in the future. (R). (42)

Not at
all
True

Very
true

42.

| don’t feel like | could trust my
colleagues. (R) (43)

Not at
all
True

Very
true

43.

My colleagues and | could likely

become friends if we interacted a lot.

(44)

Not at
all
True

Very
true

44,

| feel closer to my colleagues. (45)

Not at
all
True

Very
true




Appendix 5. Interview guidelines applied to students after activities and
guestionnaires (Portuguese version).

Género Masculino (), Feminino O

1. Quais aspectos motivaram-te a fazer/escolher ciéncias naturais/quimica (Pessoais (),
Familiar ), Histdrico (), Sociocultural O), Ambiental (), oportunidade de emprego Q)
ou outro (s) ()?

Se outros. Diga

quais?

2. Ja tinha antes das nossas actividades ouvido falar de Ciéncia Tecnoldgica e Sociedade
(CTS) ou (STS)? Sim (), Ndo (.

Se sim aonde e em que

circunstancias.

3. J4 teria ouvido falar de abordagem sistémica no processo de ensino-aprendizagem,
antes das actividades? Sim (), Ndo (.

Se sim aonde e em que

circunstancias.

4. Ja teria ouvido falar de trabalho colaborativo e ou interdisciplinar no processo de
ensino-aprendizagem antes das actividades? Sim (), Ndo .

Se sim aonde e em que

circunstancias.

5. Ja teria ouvido falar de parceria Escola-Universidade e Empresas no processo de
ensino-aprendizagem antes das actividades? Sim (), Ndo Q).

Se sim aonde e em que

circunstancias.

6. Durante as actividades sobre STS e abordagem sistémica em que esteve envolvido
aprendeu algo relevante para sociedade e para sua vida pessoal? Sim (), Ndo (), Nem
sim nem ndo (),

De exemplos

concretos’.




7. Depois dos trabalhos mudou alguma coisa na sua vida sobre a sua concep¢ao
(importancia da ciéncia no mundo e relagao entre Ciéncia, Tecnologia e Sociedade)? Sim
(O, Néo O.

Se sim e se possivel compare antes e depois das

actividades.

8. Depois dos trabalhos Praticos Realizados como avalia as suas Préprias Competéncias
Desenvolvidas?
melhorou (), Ndo melhorou Q).

9. O que achas que faria seus colegas sentirem-se competentes como estudante
Universitario do curso de quimica? Se por ventura resolvesse um problema (fome,
pobreza, doenga, etc.) da sua comunidade ()? ou se conseguisse produzir foguetes ou
férmula de bombas atémicas, etc. no laboratério ()?

10. E no seu caso, qual das duas opcdes? Se resolvesse problemas seus e da sua
comunidade ()? Se conseguisse produzir foguetes ou férmula de bombas atémicas,
etc. no laboratério e ser internacionalmente conhecido ()?

11. Confia nos seus colegas? muito () ligeiramente () pouco ).
Se ndo porqué?

12. te sentiste a vontade em trabalhar com seus colegas ou preferes trabalhar sozinho?
Se a vontade como? muito a vontade () ligeiramente a vontade () pouco a vontade O)
Se sozinho porqué?

13. A nivel pessoal estd contente com o trabalho feito sobre Abordagem sistémica? Sim
(O, Ndo (O.Nem
tanto Q).

14. Faga Comentdrios Gerais sobre o seu Envolvimento nas
actividades




Fim



Appendix 6. Interview guidelines applied to students after activities and guestionnaires (English version).

Gender Male (), Female O

1. What aspects motivated you to do/choose natural sciences /chemistry (personal (), family O, historical O,
socio-cultural () environmental (), employment opportunities () other reasons ()? If others. Say which ones?

2. Have you ever heard about Science Technology and Society (STS) before our activities? Yes (), No ().
If yes, where and under what circumstances.?

3. Have you ever heard about a systemic approach in the teaching-learning process, before the activities? Yes (),

No O.

If yes, where and under what circumstances?

4. Have you ever heard of collaborative or interdisciplinary work in the teaching-learning process before the
activities? Yes (), No (.
If yes, where and under what circumstances?

5. Have you ever heard of a School-University and Business partnership in the teaching-learning process before
the activities? Yes O, No 0.
If yes, where and under what circumstances?

6. During the activities on STS and the systemic approach in which you were involved, did you learn something
relevant to society and to your personal life? Yes (), No (), Neither yes nor no O,
If yes, give concrete examples’:

7. At the end of all activities, something changed in your life about its conception (importance of science in the
world and the relationship between Science, Technology, and Society)? Yes (), No O
If yes, it is possible to compare before and after the activities”.

8 After the practical work done, how do you rate the development of your own skills™? improved (), Not
improved Q).

9. What do you think would make your classmates feel competent as a university student of chemistry If they
could solve a problem (hunger, poverty, disease, etc.) in their community ()? or if they could produce rockets or
atomic bomb formulas, etc. in the laboratory ()?

10. And in your case, which of the two options? If you could solve problems for yourself and your community ()?
If you could produce rockets or atomic bomb formula, etc. in the laboratory and be internationally known ()?

11. Do you trust your colleagues? very much (O slightly O a little bit O no, | do not trust them (.
If not, why?

12. Did you feel comfortable working with your colleagues or would you have preferred to work alone?



e If you felt comfortable with your colleagues, tell us how? very comfortable, O slightly comfortable () not

very comfortable ()
e If you prefer to work alone, tell us why?

13. Are you personally happy with the work you have done in Systemic Approach™? Yes (), No (). Not so much Q).

14. Make general comments about your involvement in the activities

The End




Appendix 7. Raw data from the Questionnaire-I

Frequencies

Notes

Output Created

Comments

Iinput

IMissing Value Handling

Syntax

Data

Active Dataset

Filter

Weight

Split File

N of Rows in Working Data
File

Definition of Missing

Cases Used

07-DEC-2021 03:52:17

C:\Users\Djabrujoao\Desktop\Germany 2019\Germany
Preservice.sav

DataSetl

<none>

<none>

<none>

111

JUser-defined missing values are treated as missing.
Statistics are based on all cases with valid data.
JFREQUENCIES VARIABLES=Gender Teaching
TeachingExperience HowLong GradeYoutaught AreaTaught
STSatSchool IFyes STSinLearning RememberKindOfSystem
IfYEStellDifference KindOfSystemFitsWell Justify

LearningProcessInMozambique SolvingSocialProblems
MoralDecision CanNOThelpLegalDecision MozDevelop
ImproveStandardOfLiving STSinfluenceThinking

NationalEducationSystem MotivationShoolComunity
ISTATISTICS=STDDEV MEAN SUM
/ORDER=ANALYSIS.

Notes

Resources

Processor Time

Elapsed Time

00:00:00.02
00:00:00.07

[DataSetl]

C:\Users\Djabrujoao\Desktop\Germany 2019\Germany Preservice.sav



Statistics

Q1. whatis your | Q2. Grade of Q3. Is this your [Q4. If No, so how |Q5. Which grade
gender? your internship? first-time long have you you taught?
teaching? been teaching?
If Yes, skip to the
guestion 7
Valid 111 111 111 111 111
[ Missing 0 0 0 0 0
[Mean 1.21 3.26 2.08 3.76 3.89
Std. Deviation 407 1.150 916 741 454
Sum 134 362 231 417 432
Statistics
Q6. Which area Q7. Haveyou |Q8.If YES, what | Q9. Have you Q10. Do you
you taught? ever heard about | does it mean ever heard about | remember about
integrated (way of doing and systemic different kind of
teaching where |goal) for learning | approach in the [systems, such as
university / school | and teaching in teachingand |Open, closed and
and community your point of  [learning process? Isolated?
have to interact? view?
Valid 111 111 0 111 111
[" Missing 0 0 111 0 0
IMean 3.76 1.93 1.77 6.55
Std. Deviation .789 .891 .820 2.350
Sum 417 214 196 727
Statistics
Q11. If Yes: What |Q12. What kind of |  Q13. Why? Q14.In Q 15. 40412
is a difference system best fits | Justify/Argument | Mozambique, Science and
between them in | our education teaching and [technology offer a
your point of system? learning at school |great deal of help
view? are based on the |[in resolving such
interaction among | social problems
School- as poverty, crime
Community - and
Institutions of the | unemployment
state and NGOs
Valid 0 111 0 111 111
[’ Missing 111 0 111 0 0
IMean 2.50 241 3.17
Std. Deviation 1.482 1.637 2.071
Sum 277 267 352




Statistics

Q16. 40221
Science and

technology can

Q17. 40231
Science and

technology can

Q18. 40511 The
more

Mozambique’s

Q19. 40531 More
technology will

improve the

Q20. 40711
Science and

technology

Ihelp people make | NOT help people science and standard of living influence our
some moral make legal technology for Mozambicans. |everyday thinking
decisions (thatis, | decisions; for develop, the because science
one group of example, wealthier and technology
people deciding deciding if a Mozambique will give us new
how to act person is guilty or become. words and ideas.
towards another not guilty in a
group of people). court of law.
Valid 111 111 111 111 111
[’ Missing 0 0 0 0 0
IMean 2.92 3.17 2.78 4.02 2.52
Std. Deviation 2.363 2.013 2.168 2.490 2.244
Sum 324 352 309 446 280
Statistics
Q21. The NES proposes a interaction Q22. If there is a need for School-
between the school-community. Do you | community interaction it is correct to say
think that the livers (students) are well |that this providing motivation for learning
prepared to teach on this approach? and improved understanding?
Valid 111 111
IN
Missing 0 0
IMean 2.89 2.59
Std. Deviation 1.780 1.796
Sum 321 288
Frequency Table
Q1. what is your gender?
Frequency Percent  Valid Percent Cumulative Percent
Valid  Male 89 80.2 80.2 80.2
Female 22 19.8 19.8 100.0
Total 111 100.0 100.0
Q2. Grade of your internship?
Frequency Percent  Valid Percent Cumulative Percent
Valid Grade 8 16 14.4 14.4 14.4
Grade 9 13 11.7 11.7 26.1
Grade 11 6 5.4 54 31.5
None 76 68.5 68.5 100.0
Total 111 100.0 100.0




Q3. Is this your first-time teaching?
Frequency Percent  Valid Percent Cumulative Percent
Valid Yes 39 35.1 35.1 35.1
No 13 11.7 11.7 46.8
I’'m not teaching 54 48.6 48.6 95.5
4 5 4.5 4.5 100.0
Total 111 100.0 100.0

Q4. If no, so how long have you been teaching? If yes skip to the question

7
Frequency Percent  Valid Percent Cumulative Percent
Valid  0-2 Years 10 9.0 9.0 9.0
2-5 Years 1 9 9 9.9
More than 5 Years 5 4.5 4.5 14.4
None of these choices 95 85.6 85.6 100.0
Total 111 100.0 100.0
Q5. Which grade did you teach?
Frequency Percent Valid Percent =~ Cumulative Percent
Valid Grade 1-5 3 2.7 2.7 2.7
Grade 8-10 5 4.5 4.5 7.2
None of these choices 103 92.8 92.8 100.0
Total 111 100.0 100.0
Q6. Which area did you teach?
Frequency Percent  Valid Percent  Cumulative Percent
Valid Natural Science 9 8.1 8.1 8.1
Others 3 2.7 2.7 10.8
None of these choice 99 89.2 89.2 100.0
Total 111 100.0 100.0

Q7. Have you ever heard about integrated teaching where university/school and

community have to interact?

Frequency Percent Valid Percent Cumulative Percent
Valid Yes 55 49.5 49.5 49.5
No 24 21.6 21.6 71.2
| do not remember/ I'm not 32 28.8 28.8 100.0
sure
Total 111 100.0 100.0




Q8. Have you ever heard about a systemic approach in the teaching and learning

process?
Frequency Percent Valid Percent Cumulative Percent
Valid Yes 53 47.7 47.7 47.7
No 28 25.2 25.2 73.0
| do not remember/ I'm not 30 27.0 27.0 100.0
sure
Total 111 100.0 100.0
Q9. Do you remember about the systems?
Frequency Percent Valid Percent Cumulative Percent
Valid Yes 63 56.8 56.8 56.8
No 48 43.2 43.2 100.0
Total 111 100.0 100.0
Q10. Do you remember about the open system?
Frequency Percent Valid Percent Cumulative Percent
Valid Yes 62 55.9 55.9 55.9
No 49 44.1 44.1 100.0

Total 111 100.0 100.0




Q11. Do you remember about the closed system?

Frequency Percent Valid Percent Cumulative Percent
Valid Yes 48 43.2 43.2 43.2
No 63 56.8 56.8 100.0

Total 111 100.0 100.0

Q12. Do you remember about the Isolated system?

Frequency Percent Valid Percent Cumulative Percent
Valid Yes 43 38.7 38.7 38.7
No 68 61.3 61.3 100.0

Total 111 100.0 100.0

Q13. What kind of system best fits our education system?

Frequency Percent Valid Percent Cumulative Percent
Valid Open System 49 44.1 44.1 44.1
Closed System 3 2.7 2.7 46.8
Isolated System 3 2.7 2.7 49.5
| don’t know enough about 56 50.5 50.5 100.0
this subject to make a choice
Total 111 100.0 100.0

Q14. In Mozambique, teaching and learning at school are based on the interaction

among School-Community - governmental institutions and NGOs

Frequency Percent Valid Percent

Valid

| Strongly Agree 31 27.9 27.9
| Agree 53 47.7 47.7
| Disagree 7 6.3 6.3
| Strongly Disagree 3 2.7 2.7

| don’t understand; | don’t know enough about this topic to 17 15.3 15.3
make a choice; None of these choices fit my viewpoint : ’

Total 111 100.0 100.0




Q15. Science and technology offer a great deal of help in resolving such social
problems as poverty, crime and unemployment.
Your position, basically: (Please read from A to G, and then choose one.)

>
(8]
c — -
(] c c
z 8 =8
g O © O
L o >o
valid A. Science and technology can certainly help to resolve these problems. The 30 270 270
problems could use new ideas from science and new inventions from technology.
B. Science and technology can help resolve some social problems but not others. 19 17.1 171
C. Science and technology solve many social problems, but science and technology 15 13,5 135
also cause many of these problems.
D. It's not a question of science and technology helping, but rather it's a question of 17 15.3 15.3
people using science and technology wisely.
E. It's hard to see how science and technology could help very much in resolving 17 15.3 15.3
these social problems. Social problems concern human nature; these problems have
little to do with science and technology.
F. Science and technology only make social problems worse, It's the price we pay for 4 36 36
advances in science and technology.
G. | don’t understand; | don’t know enough about this topic to make a choice; None 9 81 81
of these choices fit my viewpoint
Total 111 100. 100.

Q15. Science and technology offer a great deal of help in resolving
such social problems as poverty, crime, and unemployment.

Frequency Percent Valid Percent Cumulative Percent
Valid R 17 15.3 15.3 15.3
HM 64 57.7 57.7 73.0
N 21 18.9 18.9 91.9
Ne 9 8.1 8.1 100.0
Total 111 100.0 100.0




Q16. Science and technology can help people make some moral decisions (that is,

one group of people deciding how to act towards another group of people).

Your position, basically: (Please read from A to G, and then choose one.)
Science and technology can help you make some moral decisions:

>
[&]
c = =
() c c
= 8 =&
g s ®©O
L a >a
Valid A by making you more informed about people and the world around you. This 41 36.9 36.9
background information can help you cope with the moral aspects of life.
B. because science includes areas like psychology which study the human 21 189 189
mind and emotions.
C. because science includes areas like psychology which study the human 10 9.0 9.0
mind and emotions.
Science and technology cannot help you make a moral decision:
D. because science and technology have nothing to do with moral decisions. 18 16.2 16.2
Science and technology only discover, explain and invent things. What people
do with the results is not the scientist’'s concern.
E. because moral decisions are made solely on the basis of an individual’s 5 4.5 4.5
values and beliefs.
F. because if moral decisions are based on scientific information, the 1 .9 .9
decisions often lead to racism, by assuming that one group of people is better
than another group.
G. | don’t understand; | don’t know enough about this topic to make a choice; 15 135 135

None of these choices fit my viewpoint

Total

111 100.0 100.0

Q16. Science and technology can help people make some moral
decisions (that is, one group of people deciding how to act towards

another group of people).

Freguency Percent Valid Percent Cumulative Percent
Valid R 18 16.2 16.2 16.2
HM 62 55.9 55.9 72.1
N 16 14.4 14.4 86.5
Ne 15 13.5 13.5 100.0

Total 111 100.0 100.0




Q17. Science and technology can NOT help people make legal decisions; for example,
deciding if a person is guilty or not guilty in a court of law.
Your position, basically: (Please read from A to E, and then choose one.)
Science and technology can NOT help:
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Valid A because they have nothing to do with legal decisions, since legal decisions 29 26.1 26.1

are based on moral values and beliefs.

B. because it's wrong to base legal decisions on technology such as the lie 19 171 171

detector.

Science and technology CAN help in a number of cases:
C. by developing ways to gather evidence and by testifying about the 23 20.7 207

physical facts of a case.

D. by studying human behaviour and explaining the human circumstances of 16 144 14.4
a case.

E. | don’t understand; | don’t know enough about this topic to make a choice; 24 21.6 21.6
None of these choices fit my viewpoint

Total 111 100.0 100.0

Q17. Science and technology can NOT help people make legal
decisions; for example, deciding if a person is guilty or not guilty
in a court of law

Frequency Percent Valid Percent Cumulative Percent

Valid R 23 20.7 20.7 20.7
HM 16 14.4 14.4 35.1

N 48 43.2 43.2 78.4

Ne 24 21.6 21.6 100.0

Total 111 100.0 100.0




Q18. The more Mozambique’s science and technology develop, the wealthier
Mozambique will become.

Your position, basically: (Please read from A to G, and then choose one.)
Science and technology will increase Canada’s wealth:
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Valid A. because science and technology bring greater efficiency, productivity, and 33 29.7 29.7
progress.
B. because more ST would make Mozambique less dependent on other 32 288 288
countries. We could produce things for ourselves.
C. because Mozambique could sell new ideas and technology to other 8 7.2 7.2
countries for profit.
D. It depends on which science and technologies we invest in. Some 18 16.2 16.2
outcomes are risky. There may be other ways besides science and
technology that create wealth for Mozambique.
E. Science and technology decrease Mozambican’s wealth because it costs 3 2.7 2.7
a great deal of money to develop science and technology.
F. Science and Technology will not bring any change to Mozambique. 5 4.5 4.5
G. | don’t understand; | don’t know enough about this topic to make a choice; 12 10.8 10.8
None of these choices fit my viewpoint
Total 111 100.0 100.0
Q18. Science and technology will increase Mozambique’s wealth.
Frequency Percent Valid Percent Cumulative Percent
Valid R 18 16.2 16.2 16.2
HM 65 58.6 58.6 74.8
N 16 14.4 14.4 89.2
Ne 12 10.8 10.8 100.0
Total 111 100.0 100.0
Q19. More technology will improve the standard of living for Mozambicans.
Your position, basically: (Please read from A to G, and then choose one.)
>
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Valid A. Yes, because technology has always improved the standard of living, and 21 189 18.9
there is no reason for it to stop now.
B. Yes, because the more we know, the better we can solve our problems 18 16.2 16.2

and take care of ourselves.



C. Yes, because Technology creates jobs and prosperity. Technology helps 21 189 18.9
life become easier, more efficient, and more fun.
D. Yes, but only for those who can afford to use it. More technology will cut 10 9.0 9.0
jobs and cause more people to fall below the poverty line.
E. Yes and no. More technology would make life easier, healthier and more 17 153 153
efficient. BUT more technology would cause more pollution, unemployment
and other problems. The standard of living may improve, but the quality of life
may not.
F. No. We are irresponsible with the technology we have now; for example, 5 45 45
our production of weapons and using up our natural resources.
G. | don’t understand; | don’t know enough about this topic to make a choice; 19 171 171
None of these choices fit my viewpoint

Valid Total 111 100.0 100.0

Q19. More technology will improve the standard of living for
Mozambicans.

Freguency Percent Valid Percent Cumulative Percent
Valid R 17 15.3 15.3 15.3
HM 49 44.1 44.1 59.5
N 26 23.4 23.4 82.9
Ne 19 17.1 17.1 100.0
Total 111 100.0 100.0

Q20. Science and technology influence our everyday thinking because science and

technology give us new words and ideas.

Your position, basically: (Please read from A to G, and then choose one.)
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Valid A. Yes, because the more you learn about science and technology, the 45 405 405
more your vocabulary increases, and thus the more information you can
apply to everyday problems.
B. Yes, because we use the products of science and technology (for 29 26.1 261
example, computers, microwaves, health care). New products add new
words to our vocabulary and change the way we think about everyday things.
C. Science and technology influence our everyday thinking BUT the influence 2 1.8 1.8
is mostly from new ideas, inventions and techniques which broaden our
thinking.
Science and technology are the most powerful influences on our everyday lives, not because of
words and ideas:
D: but because almost everything we do, and everything around us, has in 9 8.1 8.1
some way been researched by science and technology.
E. but because science and technology have changed the way we live. 5 45 4.5
F. No, because our everyday thinking is mostly influenced by non-scientific 6 54 5.4
things. Science and technology influence only a few of our ideas.
G. | don’t understand; | don’t know enough about this topic to make a choice; 15 13.5 135
None of these choices fit my viewpoint
Total 11 100.0 100.0

1




Q20. Science and technology influence our everyday thinking
because science and technology give us new words and ideas.

Frequency Percent Valid Percent Cumulative Percent
Valid R 5 4.5 4.5 4.5
HM 31 27.9 27.9 32.4
N 60 54.1 54.1 86.5
Ne 15 13.5 13.5 100.0
Total 111 100.0 100.0

Q21. The NES proposes an interaction between the school and the community. Do
you think that the leavers (students) are well prepared to teach on this approach?

Frequency Percent Valid Percent Cumulative Percent

Valid | Strongly Agree 13 11.7 11.7 11.7

| Agree 57 51.4 51.4 63.1

| Disagree 14 12.6 12.6 75.7

| Strongly Disagree 1 .9 .9 76.6

| don’t understand; | don’t 26 234 234 100.0

know enough about this topic

to make a choice; None of

these choices fit my

viewpoint

Total 111 100.0 100.0

Q22. If there is a need for school-community interaction, is it correct to say that this
providing motivation for learning and improved understanding?

Frequency Percent Valid Percent Cumulative Percent

Valid | Strongly Agree 30 27.0 27.0 27.0

| Agree 41 36.9 36.9 64.0

| Disagree 13 11.7 11.7 75.7

| Strongly Disagree 7 6.3 6.3 82.0

| don’t understand; | don’t 20 18.0 18.0 100.0

know enough about this topic

to make a choice; None of

these choices fit my

viewpoint

Total 111 100.0 100.0
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Notes

Processor Time 00:00:00.08
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Elapsed Time 00:00:00.39
Statistics
Q1. Gender? | Q2. Age? Q3. I find Q4. | enjoy Q5. The natural
learning Natural |learning science | sciences | learn
Sciences have practical
interesting value for me.
Valid 66 66 66 66 66
[’ Missing 0 0 0 0 0
IMean 1.39 2.32 4.62 4.56 4.53
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Statistics
Q6. The natural | Q7. The natural Q8. The Q9. | like science Q10.
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Valid 66 66 66 66 66
[ Missing 0 0 0 0 0
IMean 4.17 3.91 4.33 4.36 4.59
Std. Deviation .970 1.133 791 .888 .822
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Statistics

Q16. The Q17. | thought Q18. The Q19. | would Q20. | thought
activities used to that practical activities did not |describe practical |that the activities
be fun to do work was a hold my attention | activities as very | should be pretty
boring activity at all interesting. (5) enjoyable
Valid 66 66 66 66 66
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[Mean 4.32 2.62 1.77 4.38 3.76
Std. Deviation 1.084 1.615 1.368 1.064 1.489
Sum 285 173 117 289 248
Statistics
Q21. While I was | Q22. | think | am Q23. After Q24.1am Q25. | felt pretty
doing activities, | |pretty good while | working in all satisfied with my skilled at the
used to think doing an activity |[practical activities | performance at activities
about how much | so far, | felt pretty | practical tasks.
enjoyed it competent.
Valid 66 66 66 66 66
[’ Missing 0 0 0 0 0
[Mean 3.80 3.98 3.70 4.06 4.00
Std. Deviation 1.427 1.420 1.488 1.299 1.301
Sum 251 263 244 268 264
Statistics
Q26. The last Q27. 1 putalot |Q28.1didn’ttry very | Q29. | tried very Q30. It was
activity was the of effort into  |[hard to do well at the | hard to execute [important for me
one | did not do activities. activities the activities to do well the
very well tasks.
Valid 66 66 66 66 66
[" Missing 0 0 0 0 0
IMean 2.45 4.42 2.09 3.83 4.35
Std. Deviation 1.590 1.024 1.444 1.442 1.170
Sum 162 292 138 253 287
Statistics
Q31. I didn't put | Q32. | believe |Q33.1thinkthatthe | Q34. |think it Q35. | would be
much energy into | that activities activities can be important to do willing to do
the activities could be of  |useful for me and for |activities because | activities again
some value to the community as | it can contribute | because it has
me well to developing [some value to me
society
Valid 66 66 66 66 66
[ Missing 0 0 0 0 0
IMean 2.38 4.58 4.80 4.77 4.59




Std. Deviation

Sum

Std. Deviation 1.634 .878 .638 .549 .928
Sum 157 302 317 315 303
Statistics

Q36. | think doing | Q37. | felt really Q38. | really Q39. I feltlike I |Q40. | would like
activities could distant from my doubted that could trust my |to have a chance
help me to better workgroup some colleagues colleagues to interact with
understand and | could my colleagues
chemistry/natural become friends. more often
science
Valid 66 66 66 66 66
[’ Missing 0 0 0 0 0
IMean 4.56 2.42 3.26 3.53 4.17
Std. Deviation 979 1.550 1.591 1.571 1.235
Sum 301 160 215 233 275
Statistics
Q41. 1 would really | Q42. 1 don't feel Q43. My Q44. | feel closer Q45.
prefer not to like | could trust | colleagues and | | to my colleagues
interact with my my colleagues could likely
colleagues in the become friends if
future we interacted a lot
Valid 66 66 66 66 66
& Missing 0 0 0 0 0
IMean 2.06 2.47 4.41 4.09 1.47
Std. Deviation 1.587 1.619 1.037 1.262 .503
Sum 136 163 291 270 97
Statistics
Q17(R) Q18(R) Q26(R) Q28(R) Q31(R) Q37(R) Q38(R)
Valid 66 66 66 66 66 66 66
[ Missing 0 0 0 0 0 0 0
IMean
Std. Deviation
Sum
Statistics
Q4LR) Q42(R)
Valid 66 66
IN
Missing 0
IMean




Frequency Table

Q1. Gender?
Frequency Percent Valid Percent | Cumulative Percent
Male 40 60.6 60.6 60.6
\Valid Female 26 394 394 100.0
Total 66 100.0 100.0
Q2. Age?
Frequency Percent Valid Percent [Cumulative Percent
20-23 48 72.7 72.7 72.7
24-27 15 22.7 22.7 95.5
\Valid
more than 27 3 45 45 100.0
Total 66 100.0 100.0
Q3. | find learning Natural Sciences interesting
Freguency Percent Valid Percent | Cumulative Percent
Never 1 15 15 15
Sometimes 2 3.0 3.0 45
Valid  Usually 17 25.8 25.8 30.3
Always 46 69.7 69.7 100.0
Total 66 100.0 100.0
Q4.1 enjoy learning science
Frequency Percent Valid Percent Cumulative Percent
Rarely 1 15 15 15
Sometimes 4 6.1 6.1 7.6
\Valid Usually 18 27.3 27.3 34.8
Always 43 65.2 65.2 100.0
Total 66 100.0 100.0
Q5. The natural sciences | learn have practical value for me.
Frequency Percent Valid Percent | Cumulative Percent
Rarely 1 15 15 15
Sometimes 4 6.1 6.1 7.6
\Valid Usually 20 30.3 30.3 37.9
Always 41 62.1 62.1 100.0
Total 66 100.0 100.0




Q6. The natural sciences | learn are relevant to m

life

Frequency Percent Valid Percent | Cumulative Percent
Rarely 2 3.0 3.0 3.0
Sometimes 9 13.6 13.6 16.7
\Valid Usually 23 34.8 34.8 51.5
Always 32 48.5 48.5 100.0

Total 66 100.0 100.0

Q7. The natural sciences | learn are more important to me than the grade | receive.

Frequency Percent Valid Percent | Cumulative Percent
Never 1 15 15 15
Rarely 11 16.7 16.7 18.2
Sometimes 13 19.7 19.7 37.9
Valid
Usually 21 31.8 31.8 69.7
Always 20 30.3 30.3 100.0
Total 66 100.0 100.0
Q8. The science/chemistry | learn relates to my personal goals/dream
Frequency Percent Valid Percent | Cumulative Percent
Never 1 15 15 15
Rarely 3 4.5 4.5 6.1
Sometimes 14 21.2 21.2 27.3
Valid
Usually 13 19.7 19.7 47.0
Always 35 53.0 53.0 100.0
Total 66 100.0 100.0
Q9. | like science that challenges me
Frequency Percent Valid Percent | Cumulative Percent
Sometimes 13 19.7 19.7 19.7
Usually 24 36.4 36.4 56.1
Valid
Always 29 43.9 43.9 100.0
Total 66 100.0 100.0
Q10. Understanding science gives me a sense of accomplishment
Frequency Percent Valid Percent | Cumulative Percent
Never 1 1.5 1.5 1.5
Rarely 2 3.0 3.0 4.5
Sometimes 10 15.2 15.2 19.7
Valid
Usually 20 30.3 30.3 50.0
Always 33 50.0 50.0 100.0
Total 66 100.0 100.0




Q11. | think about how | will use the science | learn

Frequency Percent Valid Percent | Cumulative Percent
Rarely 4 6.1 6.1 6.1
Sometimes 14 21.2 21.2 27.3
\VValid Usually 15 22.7 22.7 50.0
Always 33 50.0 50.0 100.0
Total 66 100.0 100.0
Q12. 1 think about how learning science can help me get a good job
Frequency Percent Valid Percent | Cumulative Percent
Never 2 3.0 3.0 3.0
Rarely 9 13.6 13.6 16.7
Sometimes 6 9.1 9.1 25.8
Valid
Usually 25 37.9 37.9 63.6
Always 24 36.4 36.4 100.0
Total 66 100.0 100.0
Q13. I think about how the science | learn will be helpful to me.
Frequency Percent Valid Percent | Cumulative Percent
Rarely 1 15 15 15
Sometimes 10 15.2 15.2 16.7
\Valid Usually 21 31.8 31.8 48.5
Always 34 51.5 515 100.0
Total 66 100.0 100.0
Q14. Do you use to participate in our practical activities?
Frequency Percent Valid Percent | Cumulative Percent
Somewhat true 18 27.3 27.3 27.3
T4 6 9.1 9.1 36.4
Valid
Very true 42 63.6 63.6 100.0
Total 66 100.0 100.0
Q15. | enjoyed doing activities very much
Frequency Percent Valid Percent | Cumulative Percent
Not at all True 1 15 15 15
Somewhat true 8 12.1 12.1 13.6
\VValid T4 7 10.6 10.6 24.2
Very true 50 75.8 75.8 100.0
Total 66 100.0 100.0




Q16. The activities used to be fun to do

Frequency Percent Valid Percent [ Cumulative Percent
Not at all True 3 4.5 4.5 4.5
T2 3 4.5 4.5 9.1
Somewhat true 4 6.1 6.1 15.2
Valid
T4 16 24.2 24.2 394
Very true 40 60.6 60.6 100.0
Total 66 100.0 100.0
Q17. 1 thought that practical work was a boring activity
Frequency Percent Valid Percent | Cumulative Percent
Not at all True 29 43.9 43.9 43.9
T2 2 3.0 3.0 47.0
Somewhat true 13 19.7 19.7 66.7
Valid
T4 9 13.6 13.6 80.3
Very true 13 19.7 19.7 100.0
Total 66 100.0 100.0
Q18. The activities did not hold my attention at all
Frequency Percent Valid Percent [ Cumulative Percent
Not at all True 47 71.2 71.2 71.2
T2 3 4.5 4.5 75.8
Somewhat true 7 10.6 10.6 86.4
\Valid
T4 2 3.0 3.0 89.4
Very true 7 10.6 10.6 100.0
Total 66 100.0 100.0
Q19. I would describe practical activities as very interesting. (5)
Frequency Percent Valid Percent [ Cumulative Percent
Not at all True 3 4.5 4.5 4.5
T2 1 1.5 1.5 6.1
Somewhat true 8 12.1 12.1 18.2
\Valid
T4 10 15.2 15.2 33.3
Very true 44 66.7 66.7 100.0
Total 66 100.0 100.0







Q20. I thought that the activities should be pretty enjoyable

Frequency Percent Valid Percent [ Cumulative Percent
Not at all True 11 16.7 16.7 16.7
T2 2 3.0 3.0 19.7
Somewhat true 10 15.2 15.2 34.8
Valid
T4 12 18.2 18.2 53.0
Very true 31 47.0 47.0 100.0
Total 66 100.0 100.0
Q21. While | was doing activities, | used to think about how much | enjoyed it
Frequency Percent Valid Percent | Cumulative Percent
Not at all True 10 15.2 15.2 15.2
T2 1 15 1.5 16.7
Somewhat true 11 16.7 16.7 333
Valid
T4 14 21.2 21.2 545
Very true 30 45.5 45.5 100.0
Total 66 100.0 100.0
Q22. | think | am pretty good while doing an activit
Frequency Percent Valid Percent | Cumulative Percent
Not at all True 9 13.6 13.6 13.6
T2 1 1.5 1.5 15.2
Somewhat true 9 13.6 13.6 28.8
Valid
T4 10 15.2 15.2 43.9
Very true 37 56.1 56.1 100.0
Total 66 100.0 100.0
Q23. After working in all practical activities so far, | felt pretty competent.
Frequency Percent Valid Percent | Cumulative Percent
Not at all True 12 18.2 18.2 18.2
T2 2 3.0 3.0 21.2
Somewhat true 7 10.6 10.6 31.8
Valid
T4 18 27.3 27.3 59.1
Very true 27 40.9 40.9 100.0
Total 66 100.0 100.0




Q24. 1 am satisfied with my performance at practical tasks.

Frequency Percent Valid Percent [ Cumulative Percent
Not at all True 7 10.6 10.6 10.6
Somewhat true 11 16.7 16.7 27.3
\Valid T4 12 18.2 18.2 455
Very true 36 54.5 54.5 100.0
Total 66 100.0 100.0
25. | felt pretty skilled at the activities
Frequency Percent Valid Percent [ Cumulative Percent
Not at all True 6 9.1 9.1 9.1
T2 3 4.5 4.5 13.6
Somewhat true 10 15.2 15.2 28.8
\Valid
T4 13 19.7 19.7 48.5
Very true 34 51.5 51.5 100.0
Total 66 100.0 100.0
Q26. The last activity was the one | did not do very well
Frequency Percent Valid Percent | Cumulative Percent
Not at all True 32 48.5 48.5 48.5
T2 4 6.1 6.1 54.5
Somewhat true 8 12.1 12.1 66.7
Valid
T4 12 18.2 18.2 84.8
Very true 10 15.2 15.2 100.0
Total 66 100.0 100.0
27. | put a lot of effort into activities.
Frequency Percent Valid Percent | Cumulative Percent
Not at all True 2 3.0 3.0 3.0
T2 2 3.0 3.0 6.1
Somewhat true 8 12.1 12.1 18.2
Valid
T4 8 12.1 12.1 30.3
Very true 46 69.7 69.7 100.0
Total 66 100.0 100.0




Q28. | didn’t try very hard to do well at the activities

Frequency Percent Valid Percent | Cumulative Percent
Not at all true 37 56.1 56.1 56.1
T2 7 10.6 10.6 66.7
Somewhat true 8 12.1 12.1 78.8
Valid
T4 7 10.6 10.6 89.4
Very true 7 10.6 10.6 100.0
Total 66 100.0 100.0
Q29. | tried very hard to execute the activities
Frequency Percent Valid Percent | Cumulative Percent
Not at all true 10 15.2 15.2 15.2
T2 2 3.0 3.0 18.2
Somewhat true 8 12.1 12.1 30.3
Valid
T4 15 22.7 22.7 53.0
Very true 31 47.0 47.0 100.0
Total 66 100.0 100.0
Q30. It was important for me to do well the tasks.
Frequency Percent Valid Percent | Cumulative Percent
Not at all true 5 7.6 7.6 7.6
Somewhat true 7 10.6 10.6 18.2
\Valid T4 9 13.6 13.6 31.8
Very true 45 68.2 68.2 100.0
Total 66 100.0 100.0
Q31. | didn’t put much energy into the activities
Frequency Percent Valid Percent | Cumulative Percent
Not at all true 33 50.0 50.0 50.0
T2 7 10.6 10.6 60.6
Somewhat true 8 12.1 12.1 72.7
Valid
T4 4 6.1 6.1 78.8
Very true 14 21.2 21.2 100.0
Total 66 100.0 100.0







Q32. | believe that activities could be of some value to me

Frequency Percent Valid Percent [ Cumulative Percent
Not at all true 2 3.0 3.0 3.0
T2 1 15 15 4.5
Somewhat true 2 3.0 3.0 7.6

Valid

T4 13 19.7 19.7 27.3
Very true 48 72.7 72.7 100.0
Total 66 100.0 100.0

Q33. | think that the activities can be

useful for me and for the co

mmunity as well

Frequency Percent Valid Percent | Cumulative Percent
Not at all true 1 15 15 15
Somewhat true 2 3.0 3.0 4.5
\Valid T4 5 7.6 7.6 12.1
Very true 58 87.9 87.9 100.0

Total 66 100.0 100.0
Q34. | think it important to do activities because it can contribute to developing society
Frequency Percent Valid Percent | Cumulative Percent
T2 1 15 1.5 1.5
Somewhat true 1 15 15 3.0
\Valid T4 10 15.2 15.2 18.2
Very true 54 81.8 81.8 100.0

Total 66 100.0 100.0

Q35. I would be willing to do activities again because it has some value to me

Frequency Percent Valid Percent [ Cumulative Percent
Not at all true 3 4.5 4.5 4.5
Somewhat true 2 3.0 3.0 7.6
\VValid T4 11 16.7 16.7 24.2
Very true 50 75.8 75.8 100.0

Total 66 100.0 100.0







Q36. I think doing activities could help me to better understand chemistry/natural

science
Frequency Percent Valid Percent [ Cumulative Percent
Not at all true 3 45 45 4.5
T2 1 15 15 6.1
Somewhat true 2 3.0 3.0 9.1
Valid
T4 10 15.2 15.2 24.2
Very true 50 75.8 75.8 100.0
Total 66 100.0 100.0
Q37. | felt really distant from my workgroup
Frequency Percent Valid Percent | Cumulative Percent
Not at all true 30 455 455 455
T2 8 12.1 12.1 57.6
Somewhat true 8 12.1 12.1 69.7
Valid
T4 10 15.2 15.2 84.8
Very true 10 15.2 15.2 100.0
Total 66 100.0 100.0
Q38. | really doubted that some colleagues and | could become friends.
Frequency Percent Valid Percent | Cumulative Percent
Not at all true 16 24.2 24.2 24.2
T2 6 9.1 9.1 333
Somewhat true 11 16.7 16.7 50.0
Valid
T4 11 16.7 16.7 66.7
Very true 22 33.3 33.3 100.0
Total 66 100.0 100.0
Q39. | felt like | could trust my colleagues
Frequency Percent Valid Percent | Cumulative Percent
Not at all true 15 22.7 22.7 22.7
T2 2 3.0 3.0 25.8
Somewhat true 7 10.6 10.6 36.4
Valid
T4 17 25.8 25.8 62.1
Very true 25 37.9 37.9 100.0
Total 66 100.0 100.0




Q40. | would like to have a chance to interact with my colleagues more often

Frequency Percent Valid Percent [ Cumulative Percent
Not at all true 4 6.1 6.1 6.1
T2 6 9.1 9.1 15.2
Somewhat true 3 45 45 19.7
Valid
T4 15 22.7 22.7 42.4
Very true 38 57.6 57.6 100.0
Total 66 100.0 100.0
Q41. | would really prefer not to interact with my colleagues in the future
Frequency Percent Valid Percent [ Cumulative Percent
Not at all true 42 63.6 63.6 63.6
T2 5 7.6 7.6 71.2
Somewhat true 3 45 45 75.8
\Valid
T4 5 7.6 7.6 83.3
Very true 11 16.7 16.7 100.0
Total 66 100.0 100.0
Q42. | don’t feel like | could trust my colleagues
Frequency Percent Valid Percent [ Cumulative Percent
Not at all true 30 455 455 455
T2 9 13.6 13.6 59.1
Somewhat true 6 9.1 9.1 68.2
\Valid
T4 8 12.1 12.1 80.3
Very true 13 19.7 19.7 100.0
Total 66 100.0 100.0
Q43. My colleagues and | could likely become friends if we interacted a lot
Frequency Percent Valid Percent [ Cumulative Percent
Not at all true 3 4.5 4.5 4.5
T2 2 3.0 3.0 7.6
Somewhat true 3 4.5 4.5 12.1
\Valid
T4 15 22.7 22.7 34.8
Very true 43 65.2 65.2 100.0
Total 66 100.0 100.0




Q44. | feel closer to my colleagues

Frequency Percent Valid Percent [ Cumulative Percent
Not at all true 6 9.1 9.1 9.1
T2 2 3.0 3.0 121
Somewhat true 7 10.6 10.6 22.7
Valid
T4 16 24.2 24.2 47.0
Very true 35 53.0 53.0 100.0
Total 66 100.0 100.0
Q45 Branch.
Frequency Percent Valid Percent [Cumulative Percent
Chimoio 35 53.0 53.0 53.0
\Valid Tete 31 47.0 47.0 100.0
Total 66 100.0 100.0
Q17(R
Frequency Percent Valid Percent | Cumulative Percent
1 13 19.7 19.7 19.7
2 9 13.6 13.6 333
3 13 19.7 19.7 53.0
\Valid
4 2 3.0 3.0 56.1
5 29 43.9 43.9 100.0
Total 66 100.0 100.0
Q18(R)
Frequency Percent Valid Percent |Cumulative Percent
1 7 10.6 10.6 10.6
2 2 3.0 3.0 13.6
3 7 10.6 10.6 24.2
\Valid
4 3 4.5 4.5 28.8
5 47 71.2 71.2 100.0
Total 66 100.0 100.0
Q26(R)
Frequency Percent Valid Percent |Cumulative Percent
1 10 15.2 15.2 15.2
2 12 18.2 18.2 33.3
3 8 12.1 12.1 455
\Valid
4 4 6.1 6.1 51.5
5 32 48.5 48.5 100.0
Total 66 100.0 100.0




Q28(R)

Frequency Percent Valid Percent |Cumulative Percent
1 7 10.6 10.6 10.6
2 7 10.6 10.6 21.2
3 8 12.1 12.1 33.3
Valid
4 7 10.6 10.6 43.9
5 37 56.1 56.1 100.0
Total 66 100.0 100.0
Q31(R)
Frequency Percent Valid Percent |Cumulative Percent
1 14 21.2 21.2 21.2
2 4 6.1 6.1 27.3
3 8 12.1 12.1 394
\Valid
4 7 10.6 10.6 50.0
5 33 50.0 50.0 100.0
Total 66 100.0 100.0
Q37(R)
Freqguency Percent Valid Percent |Cumulative Percent
1 10 15.2 15.2 15.2
2 10 15.2 15.2 30.3
3 8 12.1 12.1 42.4
\Valid
4 8 12.1 12.1 54.5
5 30 45.5 45.5 100.0
Total 66 100.0 100.0
Q38(R)
Freqguency Percent Valid Percent |Cumulative Percent
1 22 33.3 33.3 33.3
2 11 16.7 16.7 50.0
3 11 16.7 16.7 66.7
\Valid
4 6 9.1 9.1 75.8
5 16 24.2 24.2 100.0
Total 66 100.0 100.0




Q41(R)

Frequency Percent Valid Percent |Cumulative Percent
1 11 16.7 16.7 16.7
2 5 7.6 7.6 24.2
3 3 4.5 4.5 28.8
Valid
4 5 7.6 7.6 36.4
5 42 63.6 63.6 100.0
Total 66 100.0 100.0
Q42(R)
Frequency Percent Valid Percent |Cumulative Percent
1 13 19.7 19.7 19.7
2 8 12.1 12.1 31.8
3 6 9.1 9.1 40.9
Valid
4 9 13.6 13.6 54.5
5 30 45.5 45.5 100.0
Total 66 100.0 100.0




Appendix 9. Raw data from interviews

Frequencies

Notes

Output Created

Comments

Input

Missing Value Handling

Data

Active Dataset
Filter

Weight

Split File

N of Rows in Working Data

File

Definition of Missing

Cases Used

07-DEC-2021 02:23:41

C:\Users\Djabrujoao\Desktop\Germany 2019\Interview
new.sav

DataSetl

<none>

<none>

<none>
12

User-defined missing values are treated as missing.
Statistics are based on all cases with valid data.
FREQUENCIES VARIABLES=0Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8
Q9 Q10 Q11 Q12 Q13 Q14

Syntax
/STATISTICS=STDDEV MEAN SUM
/ORDER=ANALYSIS.
Processor Time 00:00:00.00
Resources
Elapsed Time 00:00:00.09
[DataSetl] C:\Users\Djabrujoao\Desktop\Germany 2019\Interview new.sav
Statistics
Q1. What Q2. Have you Q3. Have you Q4. Have you Q5. Have you
aspects ever heard ever heard ever heard of ever heard of a
motivated you to | about Science about a collaborative or School-
do/choose Technology and systemic interdisciplinary | University and

natural/chemical | Society (STS) | approach in the work in the Business
sciences/chemis before our teaching- teaching- partnership in
try activities? learning learning process | the teaching-
process, before before the learning process
the activities? activities? before the
activities?
Valid 12 12 12 12 12
N Missing 0 0 0 0 0
Mean 2.75 1.42 1.92 1.00 1.58
Std. Deviation 2.417 515 .289 .000 515
Sum 33 17 23 12 19




Statistics

Q6. During the | Q7. At the end of Q8. After the Q9. What do you | Q10. And in your
activities on STS all activities, practical work think would case, which of
and the systemic something done, how do make your the two options?

approach in changed in your you rate the classmates feel

which you were life about its development of | competent as a
involved, did you conception your own skills? university
learn something | (importance of student of

relevant to science in the chemistry?
society and to world and the
your personal relationship
life? between
Science,
Technology, and
Society)?
Valid 12 12 12 12 12
N Missing 0 0 0 0 0
Mean 1.00 1.00 1.00 1.58 1.50
Std. Deviation .000 .000 .000 515 522
Sum 12 12 12 19 18
Statistics
Q11. Do you trust Q12. Did you feel Q13. Are you Q14. Gender
your colleagues? comfortable working personally happy
with your colleagues with the work you
or would you have have done in
preferred to work Systemic Approach
alone? If you felt
comfortable with your
colleagues, tell us
how?
Valid 12 12 12 12
N Missing 0 0 0 0
Mean 2.17 1.33 1.17 1.50
Std. Deviation .389 492 577 .522
Sum 26 16 14 18




Frequency Table

Q1. What aspects motivated you to do/choose natural/chemical sciences/chemistry

Frequency Percent Valid Percent | Cumulative Percent
personal 7 58.3 58.3 58.3
Family 1 8.3 8.3 66.7
Valid
employment opportunities 4 33.3 33.3 100.0
Total 12 100.0 100.0

Q2. Have you ever heard about Science Technology and Society (STS) before

our activities?

Frequency Percent Valid Percent | Cumulative Percent

Yes 7 58.3 58.3 58.3

Valid No 5 41.7 41.7 100.0
Total 12 100.0 100.0

Q3. Have you ever heard about a systemic approach in the teaching-learning

process, before the activities?

Frequency Percent Valid Percent | Cumulative Percent

Yes 1 8.3 8.3 8.3

Valid No 11 91.7 91.7 100.0
Total 12 100.0 100.0

Q4. Have you ever heard of collaborative or interdisciplinary work in the

teaching-learning process before the activities?

Frequency

Percent

Valid Percent

Cumulative Percent

Valid

Yes

12

100.0

100.0

100.0

Q5. Have you ever heard of a School-University and Business partnership in

the teaching-learning process before the activities?

Frequency Percent Valid Percent | Cumulative Percent

Yes 5 41.7 41.7 41.7

Valid  No 7 58.3 58.3 100.0
Total 12 100.0 100.0

Q6. During the activities on STS and the systemic approach in which you

were involved, did you learn something relevant to society and to your

personal life?

Freguency

Percent

Valid Percent

Cumulative Percent

Valid

Yes

12

100.0

100.0

100.0




Q7. At the end of all activities, something changed in your life about its

conception (importance of science in the world and the relationship between

Science, Technology

and Society)?

Frequency

Percent

Valid Percent

Cumulative Percent

Valid

Yes

12

100.0

100.0

100.0

Q8. After the practical work done, how do you rate the development of your

own skills?
Frequency Percent Valid Percent | Cumulative Percent
Valid  Yes 12 100.0 100.0 100.0

Q9. What do you think would make your classmates feel competent as a university student of

chemistry?
Frequency Percent Valid Percent | Cumulative Percent
If they could solve a problem
(hunger, poverty, disease, 5 41.7 41.7 41.7
etc.) in their community
Valid if they could produce rockets
or atomic bomb formulas, 7 58.3 58.3 100.0
etc. in the laboratory
Total 12 100.0 100.0
Q10. And in your case, which of the two options?
Frequency | Percent | Valid Percent | Cumulative Percent
If you could solve problems
for yourself and your 6 50.0 50.0 50.0
community?
Valid If you could produce rockets
or atomic bomb formula, etc.
in the laboratory and be ® 200 200 100.0
internationally known
Total 12 100.0 100.0
Q11. Do you trust your colleagues?
Frequency Percent Valid Percent | Cumulative Percent
slightly 10 83.3 83.3 83.3
Valid  alittle bit 2 16.7 16.7 100.0
Total 12 100.0 100.0




Q12. Did you feel comfortable working with your colleagues or would you have preferred to

work alone? If you felt comfortable with your colleagues, tell us how?

Frequency Percent Valid Percent Cumulative Percent
very comfortable 8 66.7 66.7 66.7
Valid slightly comfortable 4 33.3 33.3 100.0
Total 12 100.0 100.0
Q13. Are you personally happy with the work you have done in Systemic Approach
Frequency Percent Valid Percent Cumulative Percent
Yes 11 91.7 91.7 91.7
Valid  not so much 1 8.3 8.3 100.0
Total 12 100.0 100.0
Q14. Gender
Frequency Percent Valid Percent Cumulative Percent
Male 6 50.0 50.0 50.0
Valid  Female 6 50.0 50.0 100.0
Total 12 100.0 100.0




Appendix 10. Report of defences of monographs that resulted from the "school project and
development of communities.

UNIVERSIDADE PUNGUE
FACULDADE DE CIENCIAS NATURAIS E MATEMATICA

Acta de Apresentagio e Defesa da Monografia Cientifica

Aos 13 de Agosto de 2020, o(a) candidato(a) CHARIFO AZIDO JAMAL EMILIO nascido(a) aos 14 de
Outubro de 1999 em Zambézia, em cumprimento do estipulado no Regulamento Académico da
Universidade Pedagogica, referente aos requisitos para a obtengdo do Grau Académico de Licenciatura em
Ensino de Quimica apresentou-se e defendeu na sala 4, a Monografia Cientifica intitulada: Analise da
Eficiéncia do Fertilizante Produzido Com Base em Urina Vs Inorgianico (NKP), tendo obtido as

seguintes classificagdes:

7~ | )
Nota Nota do Trabalho Escrito: / g ( &” ‘/96 ) Valores.

Nota de Apresentagio e Defesa: / ¢ (A7 3/ ) Valores.
Nota da Monografia Cientifica: [ 3 ( s ) Valores.
O Jiri foi constituido pelos seguintes membros: Assinaturas:
O Presidente:  Mestre Severino Dos Santos Savaio J Veri e o gé/g/dxto
Supervisor:  Mestre Djabrii Jodo Manuel 4/% G Mprred/,

/

Co-Supervisor:

Arguente: dr. Agostinho Vasco Cardoso Obra ﬁéx-é/n /w Dl:{tL

— Vogal:

Manica, aos 11 de Agosto de 2020

O Director do Curso O Chefe de Departamento

Deeio mos Santog o CT - {

Pa 7 >
(Mestre Dario Mario Napoledo Armando Dos Santos) (Mestre Gimo José Maundera) <

y ector Pedagogico da Dele
‘ s
i ~Man

(Mest}e Lubacha Lopes Amandio Zilhio)




h°¢4ma\°°¢

UNIVERSIDADE PUNGUE
FACULDADE DE CIENCIAS NATURAIS E MATEMATICA

Acta de Apresentaciio e Defesa da Monografia Cientifica

Aos 13 de Agosto de 2020, o(a) candidato(a) ERNESTO ANTONIO SOZINHO nascido(a) aos 06 de
Outubro de 1995 em Manica, em cumprimento do estipulado no Regulamento Académico da Universidade
Pedagodgica, referente aos requisitos para a obtengdo do Grau Académico de Licenciatura em Ensino de
Quimica apresentou-se e defendeu na sala 3, a Monografia Cientifica intitulada: Produgio de Biogas a

Partir de Resto de Comida ( Xima), tendo obtido as seguintes classificagdes:

Nota Nota do Trabalho Escrito: 1%50 ( T‘ @2%=_ ) Valores.
Nota de Apresentagdo e Defesa: 1% O (Cal'o‘ 2= ) Valores.
Nota da Monografia Cientifica: 1 jf 0 ((:n\—\—wie ) Valores.
O Juri foi constituido pelos seguintes membros: Assinaturas:

O Presidente: Mestre Lubacha Lopes Amandio Zilhdo

Supervisor: Mestre Djabri Jodo Manuel /My/ //%ﬂm’/

Co-Supervisor:

LA
Arguente: Mestre Dario Mario Napoledo Armando Dos Santos %
Vogal: [

Manica, aos 11 de Agosto de 2020

O Director do Curso O Chefe de Departamento B
Da 0 o5 S T ‘o
AR O DS SANTOY — — f\
(Mestre Dario Mario Napoledo Armando Dos Santos) (Mestre Gimo José Maundera)

ﬁ) /) fector Pedagoglco da Del%

(Mestre Lubacha Lopes Amandio Zilhdo)




UNIVERSIDADE PUNGUE
FACULDADE DE CIENCIAS NATURAIS E MATEMATICA

Acta de Apresentacédo e Defesa da Monografia Cientifica

Aos 08 de Abril de 2021, o(a) candidato(a) SURAIA ARMANDO BONZENE JOAO nascido(a) aos 13
de Janeiro de 1999 em Manica, em cumprimento do estipulado no Regulamento Académico da
Universidade Pedagdgica, referente aos requisitos para a obtengdo do Grau Académico de Licenciatura em
Ensino de Quimica apresentou-se ¢ defendeu na sala 3, a Monografia Cientifica intitulada:

Reaproveitamento dos residuos sélidos da batata Ipomeia/batata L para producio do Etanol, tendo

obtido as seguintes classificagdes:

. Nota Nota do Trabalho Escrito: 14 (Catorze) Valores.
Nota de Apresentagdo e Defesa: 15 (Quinze) Valores.
Nota da Monografia Cientifica: 15 (Quinze) Valores.
O Jiiri foi constituido pelos seguintes membros: Assinaturas:

O Presidente: Mestre Severino Dos Santos Savaio >l e /é/t/&r/—()

Supervisor: Mestre Djabrii Jodo Manuel /. ,;@/Z

Co-Supervisor:

Arguente: Mestre Dério Mério Napoledo Armando Dos Santos ?E’

Vogal:

Manica, aos 09 de Abril de 2021

O Director do Curso P / O Chefe de Departamento
Darid Doy Santes Dag:d DO SanT08
Mestre Dario Mario Napoledo Armando Dos Santos) (Mestre Gimo José Maundera)

ﬁimctor Pedagbgico da Delegagdo
\ N . s Foi

(Mestrg Lubacha Lopes Amérﬁ Zilhdo)




— i -
o & sl X .
e ,{f)r I :lo )crm%wim) N
Aos Vinte e Seis dins do més de Julho do ano dois iy é/\-'mlc N ﬁ/vc reunido o juri
S v
composto por: RSPl

1.dr*. Elsa Lameirs, MSc, (Presidente)

2. dr*. Maria Rosa Uaila, MSc, (Oponente)
3._dr. Djabro do Rosérlo, (Supervisor)

4. Eng. Gracieta Chissico, (Co-Supervisora)

que  dcliberou por  unanimidade atribuir  a nota  de __Aj___,

Wwﬁ_um_) ao estudante de nome__Henriques

Ricardo Mativera, referente ao Projecto de Licenciatura do 4° nivel, do curso de Tecnologia

de Processamento de Alimentos intitulado de Avallagdo de rancidesz de 6leo de girassol,

palma_c_soja na reutilizacdo em frutas de Batata-Reno e Peixe Carapau.

A presente acta vai ser assinada pelos membros do Juri ¢ Homologada pelo Director Divisao

dc Agricultura.
O Juari

t«\%/\ L“\\/V\ﬁ’\
2. H’Qv.g ﬂosa uailz

PR AP AT

3. >
4. ) \‘LLC)' d‘llw\ (/O

Matsinho, aos 26 de Julho de 2021




UNIVERSIDADE PUNGUE
FACULDADE DE CIENCIAS NATURAIS E MATEMATICA

Acta de Apresenta¢io e Defesa da Monografia Cientifica

Aos 19 de Outubro de 2021, o(a) candidato(a) GERALDO BENTO ABRAO MWANZA nascido(a) aos
21 de Setembro de 1995 em Tete, em cumprimento do estipulado no Regulamento Académico da
Universidade Pedagogica, referente aos requisitos para a obtengdo do Grau Académico de Licenciatura em
Ensino de Quimica apresentou-se e defendeu na sala 4, a Monografia Cientifica intitulada: Analise da
Eficicia dos Sabdes Medicinais de Folhas de Eucalipto e Folhas de Goiabeira Vs Folhas de Limao,

Aloé Vera e Mel., tendo obtido as seguintes classiticagdes:

Nota Nota do Trabalho Escrito: l 3 ({ﬂ%;?ﬁ/ ) Valores.
~
Nota de Apresenta¢do e Defesa: / é (@W ) Valores.

Nota da Monografia Cientifica: [L/ ( ga/rvn))— ) Valores.
O Jiri foi constituido pelos seguintes membros: Assinaturas:

\ —
O Presidente:  Mestre Luciano Bernardo José OaamH /7 . o~k
Supervisor: Mestre Djabru Joao Manuel

Co-Supervisor:

Arguente: PhD. Baltazar Vasco Sitoe [/);,&Q'L%Gﬂ '\”‘C«) Q*L‘u

~  Vogal:
Manica, aos 19 de Outubro de 2021
O Director do Curso p/ O Chefe de Departamento
“Danyp o Smm Danio s Sanies
(Mestre Dério Mario Napoledo Armando Dos Santos) (Mestre Gimo José Maundera)

Directog Pedagogico da Extensido
N

0

— T




Appendix 11. Seminar on project management and dissemination of project financing opportunities.

Three Mega projects were presented to the Rectory and teachers. “The school and community development
project” is one of the three projects presented.



Appendix 12. Photos of some projects, practical activities, collaborative work and interaction
among pre-service teachers in different learning environments

Part of vials containing urine, chemical and microbiological analysis of urine before application to the soil as
fertilizer. The analysis was carried out in the laboratories of UniPungué and Chimoio’s Provincial Hospital.

Lettuce produced usmg urine-based fert|I|zer(Ieft S|de) and using NPK (right snde)



Community-grown cabbage. One of the three initial projects
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Members of the same groub of pre-service teachers on different days, after discussions of initial ideas about
projects to develop

\J al = -

Group of pre-service teachers who developed projects (soap and alcohol) related to cleaning and preventing
COVID-19. Discussed their projects and some procedures for testing and improving their prototypes.
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Pre-service teachers improve the soap and carried out some property and quality verification analysis.
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The team of pre-service teachers and myself, after préaucing the first batch of improved soap (based on ash)
to offer to the neighboring community and for use at the University



Images from the interviews.



Appendix 13. Publications and exhibition

SAARMSTE 2020

Presentation of preliminary results of the study at the SAARMSTE international conference in South Africa in
2020 (top image). Appreciation of conference post, together with colleague from the biology course and the
President of SAARMSTE (bottom image)



Monograph Defence (Licenciatura degree) of the first two students involved in the project
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Exhibition of ash-based soap at the Samora Machel secondary school. A public event within the scope of the
“Youth creative” programme (Image above). Photo at Mavalane-Maputo International Airport, of the team that
represented the Province at the National stage of the competition that took place in Cabo Delgado. The pre-

service teacher who represented UniPuUngué with the soap project is wearing a red-white coat and a blue
mask (bottom image).
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Exh|b|t|on at the first Development Conference of the District of Chimoio. Featuring ash-based soap and other
hygiene products.




Some people from the communities have benefited from the projects' products. Two people received lettuce
produced at Soalpo school in the city of Chimoio (top photo) and two other ladies received cabbage produced
in the community in Sussundenga district (bottom photo).



<3\

B
plh Y

. N
An additional image of alcoholic fermentation and distillation. Technology transfer in partnership
Principal investigator (UniPingue), ISMP and UCM

Additional images of awarding first position (city phase competition) of the ash-based soap project
(scientific innovation competition.



